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587 Board #1 May 27 1:00 PM - 3:00 PM
Arterial Stiffness And Cardiorespiratory Fitness In 
Adults With And Without Down Syndrome: An Age-and 
Sex-matched Study
Guillermo R. Oviedo1, Casimiro Javierre2, María Carbó-Carreté2, 
Nauris Tamulevicius3, Myriam Guerra-Balic1. 1FPCEE-
Blanquerna (URL), Barcelona, Spain. 2University of Barcelona, 
Barcelona, Spain. 3University of Tampa, Tampa, FL.
Email: guillermorubeno@blanquerna.url.edu
(No relevant relationships reported)

INTRODUCTION: There are gaps in our knowledge about differences in arterial 
stiffness (AS) and cardiorespiratory fitness (CRF) in adults with and without Down 
syndrome (DS).
PURPOSE: To describe and compare AS and CRF in adults with DS versus adults 
without DS.
METHODS: Fourteen adults with DS (27±5 yrs) and 14 adults without DS (27±5 yrs) 
participated in this study. An inform consent and a health screening questionnaire was 
completed by each participant and/or legal guardian. After familiarization, participants 
rested lying for 5-10 minutes before the measurements were taken. Brachial and 
central systolic and diastolic blood pressure (BSP; BDP; CSP; CDP), central 
augmented pressure (AP), augmentation index (AIx), AIx normalized at 75 beats/min 
(AIx@75) and AS (carotid-femoral pulse wave velocity (cfPWV)) were measured by 
using the SphygmoCor Xcel device (SphygmoCor XCEL, AtCor Medical). To assess 
the CRF, all participants performed a maximal treadmill test. Respiratory gas-exchange 
was measured breath-by-breath with an automatic gas analysis system (Metasys TR-
plus, Brainware SA, La Valette, France).
RESULTS: Non-DS participants were taller and had a lower BMI than the DS group 
(all p < .05). The CRF of the DS group was lower than the non-DS group (VO2 peak = 
29.4±6.3 vs. 51.5±11.3 ml/kg/min; p < .001). Non-significant differences were found 
for BSP/BDP (DS = 116.31 ± 10.9/68.4 ± 9.3 vs. Non-DS = 123.43 ± 8.8/71.6 ± 6.6 
mmHg; all p > .050); CSP/CDP (DS = 103.6 ± 8.5/61.1 ± 9.3 vs Non-DS = 107.0 ± 
7.6/71.6 ± 6.6 mmHg; all p > .050) and cfPWV (DS = 5.5 ± .6 vs. Non-DS= 5.8 ± .7 
m/sec; p = .191). The AP (DS = 6.4 ± 2.7 vs Non-DS = 1.8 ± 3.2 mmHg; p = .002); 
AIx (DS = 18.1 ± 6.3 vs Non-DS = 4.9 ± 10.3; p = .001) and the AIx@75 (DS = 12.3 ± 
8.8 vs Non-DS= -1.6 ± 11.7; p = .002) were significantly higher in the DS group.
CONCLUSIONS: Despite having lower CRF and higher BMI, adults with DS 
presented similar values of central and peripheral blood pressure than the Non-DS 
group. Nevertheless, the DS group showed higher AP, AIx and AIx@75 values, 
which may be due to a higher aortic wave reflection and arterial stiffness. Partially 
supported by: MINECO (DEP2017-86862-C2-1-R) & FPCEE Blanquerna (APR-
FPCEE19/20).
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Evaluation Of 3D Body Imaging To Estimate 
Percentage Body Fat In Older Adults
James E. Stampley1, Samantha Kennedy2, Matthew C. Scott1, 
Brett Davis1, Heather Quiriarte1, Neil Johannsen1, Steven B. 
Heymsfield2, Frank Greenway2, Guillaume Spielmann1, Brian A. 
Irving, FACSM1. 1Louisiana State University, Baton Rouge, LA. 
2Pennington Biomedical Research Center, Baton Rouge, LA.
Email: jstamp5@lsu.edu
(No relevant relationships reported)

Aging is often associated with adverse changes in body composition that contribute 
to the development of age-related cardiometabolic and geriatric disorders. Although 
Dual Energy X-ray Absorptiometry (DXA) remains the gold-standard for assessing 
body composition, 3D body imaging is emerging as cost-effective, noninvasive, user-
friendly alternative. However, the validity of 3D body imaging to assess percentage 
body fat in older adults is unknown.
PURPOSE: This study examined the association between percentage body fat 
estimated by 3D body imaging vs. DXA (criterion) in inactive older adults.
METHODS: The present analyses included data from 17 (12F, 5M and 13 White, 
4 Black) older (X±SD; 71±4) adults that were participating in an ongoing exercise 

intervention (REALPA). Participants completed a DXA using a Hologic Horizon A 
and 3D body imaging using a Fit3D to estimate whole-body percentage fat. Paired 
t-test were performed to assess mean differences between the two methodologies. 
Linear regression models were used to determine the association between the two 
methodologies. Finally, Bland-Altman plots were used to assess level of agreement 
between the two methodologies.
RESULTS: The mean percentage body fat measured by Fit3D was significantly lower 
than DXA (34±6% vs. 38±8%, p < 0.01). There was a strong positive correlation 
between the percentages body fat measured by the Fit3D and DXA methods (r = 0.72, 
P = 0.001). The mean difference (limits of agreement) between the Fit3D vs. DXA for 
percentage body
fat was -3.8% (-14.5%, 6.7%). Finally, the Bland-Altman analysis revealed that 
the Fit3D over estimates percentage fat at lower percentages and under estimates 
percentage fat at high percentages.
CONCLUSION: Although the percentage body fat measured by the Fit3D was highly 
correlated with those measured by DXA (criterion), the Fit3D tended to produce lower 
percentage body fats than the DXA. The presence of measurement bias also suggests 
that the Fit3D measurements may not be interchangeable with those obtained from 
DXA in older adults. Future, research is necessary to optimize the validity of the Fit3D 
to estimates of percentage body fat in older adults.
This study was supported by the NIH 5R21AG058181-02.

589 Board #3 May 27 1:00 PM - 3:00 PM
Relative Intensity-associated Cadence (steps/min) 
Thresholds In 61-85 Year Olds, The Cadence-adults 
Study
Cayla McAvoy1, Christopher Moore2, Elroy Aguiar3, Marcos 
Amalbert-Birriel4, Tiago Barreira5, Stuart Chipkin4, Scott 
Ducharme6, Zachary Gould4, Colleen Chase4, John Schuna, Jr.7, 
John Staudenmayer4, Catrine Tudor-Locke, FACSM1. 1University 
of North Carolina - Charlotte, Charlotte, NC. 2University of 
North Carolina, Chapel Hill, NC. 3University of Alabama, 
Tuscaloosa, AL. 4University of Massachusetts - Amherst, 
Amherst, MA. 5Syracuse University, Syracuse, NY. 6California 
State University Long Beach, Long Beach, CA. 7Oregon State 
University, Corvalis, OR. (Sponsor: Catrine Tudor-Locke, 
FACSM)
Email: cmcavoy1@uncc.edu
(No relevant relationships reported)

A cadence of 100 steps/min has been associated with absolutely-defined moderate 
intensity (3 metabolic equivalents [METs; where 1 MET = 3.5 mLO2/kg]) in young 
and middle-aged adults. However, less is known about how cadence  corresponds with 
relative intensity indicators, especially in older adults. PURPOSE: To investigate 
cadence thresholds associated with the lower thresholds of relatively-defined indicators 
of moderate intensity provided in the 2011 ACSM Position Stand (i.e., 40-59% of heart 
rate reserve [%HRR], 64-76% of maximum heart rate [%HRmax], and a Borg scale 
rating of perceived exertion [RPE] of 12-13) in healthy older adults. METHODS: 
Ninety-eight older adults (mean [SD]; age = 72.6 [7.0] years, BMI = 25.9 [3.5] kg/
m2) completed a progressive treadmill walking protocol consisting of 5-minute bouts 
separated by 2-min rests increasing from 0.5 to 6.0 mph in 0.5 mph increments. The 
protocol concluded following the bout during which the participants naturally selected 
to jog or run, reached 75% age-predicted HRmax, or reported a Borg scale RPE >13. 
Cadence was calculated by dividing directly observed step counts by bout duration 
(5 min).  Heart rate (HR) was measured using a chest-worn Polar HR monitor, and 
HR was averaged over the final 2-min of each bout. HRmax was estimated using the 
standard equation of 220 – age. Intensity indicators were analyzed using Receiver 
Operating Characteristic (ROC) curves and optimal cadence thresholds associated 
with moderate intensity were determined using Youden’s Index. RESULTS: The 
cadence threshold associated with 40% HRR was 103 steps/min (sensitivity = 78%, 
specificity = 75%, area under the ROC curve [AUC] = 0.83), and that associated with 
64% HRmax was 104 step/min (sensitivity = 66%, specificity = 75%, AUC = 0.77). 
Additionally, an RPE ≥12 was associated with a cadence threshold of 101 steps/
min (sensitivity = 63%, specificity = 73%, AUC = 0.79).  CONCLUSION: Cadence 
thresholds of 100 - 104 steps/min were associated with relative indicators of moderate 
intensity in ostensibly healthy older adults. These results are consistent with the 
commonly reported heuristic (i.e., practical, rounded, evidence-based) threshold of 100 
steps/min associated with absolutely-defined moderate intensity walking in healthy 
adults.
Supported by NIH/NIA Grant 5R01AG049024



Official Journal of the American College of Sports Medicine  Vol. 52 No. 5 Supplement   S119

Abstracts were prepared by the authors and printed as submitted.

W
E

D
N

E
S

D
A

Y, M
A

Y
 27, 2020

590 Board #4 May 27 1:00 PM - 3:00 PM
Abstract Withdrawn

591 Board #5 May 27 1:00 PM - 3:00 PM
Relationship Between Fitness Age And Face Age 
Amongst An Older Adult Population
MaryBlake Williams. University of North Carolina Wilmington, 
Wilmington, NC. (Sponsor: Athanasios Jamurtas, FACSM)
Email: maryblake.williams@gmail.com
(No relevant relationships reported)

PURPOSE: To determine the relationship between Fitness Age and Face Age amongst 
a sample of older adults. METHODS: Sixty participants (38 females; 22 males; Age 
= 82.7 ± 5.7 yrs; Height = 163.3 ± 8.3 cm; Body Mass = 72.4 ± 15.0 kg; Body Fat 
= 34.2% ± 8.9%) participated in the five-part fitness assessment to obtain a Fitness 
Age (FITA). Face Age (FACEA) was derived from a single high-resolution digital 
photograph using a proprietary algorithm based on machine learning to derive a 
perceived age in years from the face. Pearson product-moment correlation coefficient 
was used to assess the relationships between FITA and FACEA. RESULTS: Data 
revealed no significant correlation between FITA and FACEA for males (r = .418, p 
= .053). There was a significant positive correlation between FITA and FACEA for 
females (r = .531, p = .001). CONCLUSIONS: There was no relationship between 
FITA and FACEA amongst the male participants. Female participants, however, who 
had poorer fitness levels (higher FITA) subsequently appeared facially older (higher 
FACEA) when compared to their chronological age. Despite these mixed findings, 
more research is deemed necessary in this nascent field of research.

592 Board #6 May 27 1:00 PM - 3:00 PM
Preliminary Investigations Into Muscle Recovery 
Following Exercise-induced Muscle Damage Between 
Younger And Older Males
Yvoni Kyriakidou, Carly Wood, Isabella Cooper, Evangeline 
Tanner, Bradley Elliott. University of Westminster, London, 
United Kingdom.
Email: y.kyriakidou@westminster.ac.uk
(No relevant relationships reported)

Unaccustomed resistance exercise is associated with reductions in muscle force output, 
avoidance of repeated loading, pain and an inflammatory response. Whilst well defined 
in the literature in healthy younger populations, research into older individuals is 
lacking.PURPOSE: Examine muscle function, recovery and inflammatory response 
following an unaccustomed exercise-induced muscle damage protocol (EIMD) in 
younger and older males.
METHODS: Healthy younger (n = 7, 27.3 ± 3.5 years) and older (n = 5, 62.6 ± 2.1 
years) males provided written informed consent, performed a unilateral eccentric 
exercise protocol (7 sets of 10 repetitions, leg press machine). Venous plasma was 
collected for creatine kinase (CK), tumour necrosis factor (TNF)-α and interleukin 
(IL)-6 prior to EIMD, immediately after EIMD, and at 1, 2, 24, 48, and 72 hours post-
EIMD. Maximal voluntary isometric contraction (MVIC), peak power and perceived 
muscle soreness were assessed at all time points except 1 and 2 hours post-EIMD.
RESULTS: Significant difference in CK was found between younger and older group 
at 72 hours post-EIMD (p = 0.042), with older showing a greater increase in CK (pre- 
vs 72h post-EIMD) compared to the younger group (165.7% vs 107.3%, respectively). 
Post EIMD, older group TNF-a concentrations were significantly increased relative to 
pre-EIMD in comparison to the younger group (p = 0.042). IL-6 did not differ between 
younger and older groups at any time point (each p < 0.05). A significant main effect 
for time was observed for MVIC (p = 0.005), with both groups showing a reduction 
in leg strength immediately post-EIMD. The main effect comparing the two groups 
MVIC was also significant (p = 0.005). The younger group had significantly higher 
power output than the older group (p = 0.001). No difference in perceived muscle 
soreness was observed at any time point.
CONCLUSIONS: The older group had greater change in muscle damage and 
inflammatory response following EIMD, suggesting a blunted resolution relative to 
the younger group. As older individuals respond to EIMD in a different manner than 
younger people, prior research into recovery from EIMD in younger, primarily athletic 
populations, cannot be extrapolated into older populations.

593 Board #7 May 27 1:00 PM - 3:00 PM
Reference Standards For Cardiorespiratory Fitness In 
Overweight/obese Sedentary Adults 45-69 Years Of Age
Megan A. Reaves, Kelsey N. Ball, Cris A. Slentz, Johanna L. 
Johnson, Leanna M. Ross, William E. Kraus, FACSM. Duke 
Univ., Durham, NC. (Sponsor: William E. Kraus, FACSM)
Email: megan.reaves@duke.edu
(No relevant relationships reported)

Purpose In order to establish standards for cardiorespiratory fitness (CRF; peak VO2), 
peak heart rate (HR) and peak oxygen pulse (O2-pulse, a surrogate for stroke volume), 
we collated percentile data from maximal exercise testing from a sample of sedentary, 
overweight and obese adults in North Carolina. A second objective was to describe the 
relative role of declines in peak HR and peak O2-pulse in the overall decline in CRF 
that occurs from ages 45-69 years.
Methods A total of 669 sedentary adults, ages 45-69, with BMI 25-35 kg/m2 from the 
three STRRIDE clinical trial cohorts were included in the analysis. All three cohorts 
used the same graded maximal treadmill test. Peak VO2 was determined by the greatest 
two consecutive 15-sec collection periods. O2-pulse was calculated as: peak VO2 
(mL/min) / peak HR (beats per min). Only subject’s data with peak RER > 1.00 were 
included in the registry. Sex-specific percentile data for each half-decade of age are 
shown in Table 1 (only VO2. Peak data shown below)
Results When assessing trends across the 25 year age range, we observed a 20.6%, 
14.3% and 11.6 % decrement in peak VO2 (mL/kg/min), peak HR and peak O2-pulse 
from the youngest to oldest women. In men, the magnitude of these trends across 25 
years was slightly less, with 15.1%, 12.6% and 7.2% decrements in peak VO2 (mL/
kg/min), peak HR and peak O2-pulse. In both women and men, the age-dependent 
decrements in peak HR were greater than the decrements in peak O2-pulse. The trend 
for decrement in the weight-independent absolute peak VO2 (L/min) was 24.1% in 
women and 19.7% in men across the 25-year period.
Conclusion This CRF registry represents sedentary, overweight or obese adults in 
North Carolina. As a majority of Americans are sedentary and have an elevated BMI, 
these data are also likely representative of the U.S. population. Further, these data 
suggest that the age-dependent decrements in peak HR play a greater role than the loss 
of stroke volume in the decrease of CRF with age.

594 Board #8 May 27 1:00 PM - 3:00 PM
Does Carbohydrate Mouth Rinsing Affect Six Minute 
Walk Test And Blood Glucose Responses In Older 
Adults?
Elizabeth S. Evans1, Joshua Boyle1, Matthew R. Braswell1, 
Terrence Brophy1, G Keith Harris2, Ruth H. Watkins2, Stephen 
P. Bailey, FACSM1. 1Elon University, Elon, NC. 2North Carolina 
State University, Raleigh, NC. (Sponsor: Stephen P. Bailey, PT, 
PhD, FACSM)
Email: bevans12@elon.edu
(No relevant relationships reported)

Carbohydrate mouth rinsing (MR) prior to exercise can improve performance in 
endurance and power activities in young physically active populations. Carbohydrate 
MR may also improve impulse and power during the sit-to-stand maneuver in healthy 
older adults; however, its effect on functional aerobic endurance and underlying 
physiological mechanisms are not well established. PURPOSE: To determine if 
carbohydrate MR affects six-minute walk test (6MWT) distance and blood glucose 
responses in healthy older adults. METHODS: 26 participants (12 males, 14 females) 
age ≥ 70 years completed the 6MWT during two testing sessions under two MR 
conditions: a 6.4% maltodextrin (MDX) condition and a placebo (PLAC) condition. 
Participants and researchers were blinded to MR contents, and MR administration was 
counter-balanced. Prior to testing, participants refrained from food and drink (except 
water) for 4 hours, as well as exercise, caffeine, and alcohol for 12 hours. Testing 
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sessions occurred at the same time of day, separated by at least 48 hours. Participants 
held the MR in their mouth for 20 seconds, returned it to a vial, and immediately 
completed the 6MWT. Total distance walked and rating of perceived exertion (RPE) 
during the 6MWT were compared between MR conditions using paired sample t-tests. 
Blood glucose and lactate levels were compared pre- and post-6MWT and between 
MR conditions using 2x2 repeated measures ANOVAs. RESULTS: Total distance 
walked and RPE were similar between MR conditions (481 ± 79 m vs. 485 ± 70 m, 
p = 0.33 and 11 ± 3 vs. 11 ± 3, p = 0.62). Blood glucose did not significantly differ 
according to MR condition or time (100 ± 16 mg/dL and 102 ± 17 mg/dL for the MDX 
condition pre- and post-6MWT; 105 ± 26 mg/dL and 104 ± 26 mg/dL for the PLAC 
condition pre- and post-6MWT, p = 0.16-0.49). Blood lactate significantly increased 
pre- to post-6MWT, but did not significantly differ according to MR condition (1.4 ± 
0.5 mmol/L and 2.7 ± 0.9 mmol/L for the MDX condition pre- and post-6MWT; 1.4 
± 0.4 mmol/L and 2.6 ± 1.1 mmol/L for the PLAC condition pre- and post-6MWT; p 
< 0.01-p = 0.99). CONCLUSION: Carbohydrate MR may not significantly impact 
functional aerobic performance in older adults. Continued research into the clinical 
relevance of pre-exercise MR in older adults, including the use of other variations of 
gustatory stimuli, is warranted.
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596 Board #1 May 27 1:00 PM - 3:00 PM
Differences In Left Ventricular Twist In Elite Short And 
Long Distance Swimmers
Katharine D. Currie1, Jonathan A. Hamil1, Alexandra M. Coates2, 
Christian P. Cheung2, Trevor J. King2, Margo M. Mountjoy, 
FACSM2, Jamie F. Burr2. 1Michigan State University, East 
Lansing, MI. 2University of Guelph, Guelph, ON, Canada.
Email: curriek4@msu.edu
(No relevant relationships reported)

Exercise-induced cardiac remodeling is influenced by sport-specific exercise 
characteristics, such as the isometric and isotonic components of the activity. 
Differences in cardiac dimensions and left ventricular (LV) systolic and diastolic 
function have been observed between short- (SS) and long-distance (LS) swimmers. 
Intensity and duration specific adaptations in LV mechanics may help to explain 
these differences in global function. PURPOSE: To examine whether there are 
event-specific differences in LV twisting mechanics between elite SS and LS athletes. 
METHODS: Data were collected during the 2019 FINA World Championships. 
SS were identified as competing in pool events ranging from 50-400m; LS were 
identified as open water swimmers competing in events 5-25 km. Fourteen SS (7 
males; 23±4 years; 100% identified as white) and 14 sex, age and ethnicity matched 
LS were selected for comparison. Echocardiography was performed in the left lateral 
decubitus position following 10 minutes of rest. Parasternal short axis images at the 
level of the mitral valve and apex were analyzed using speckle-tracking software and 
post-processed in custom software to normalize the temporal sequence of heart rate. 
RESULTS: Data are presented as mean ± SD for LS vs. SS. Athletes had a similar 
body surface area (1.92 ± 0.15 vs. 1.94 ± 0.18 m2, P=0.76), resting heart rate (52 ± 
10 vs. 54 ± 8 bpm, P=0.54), years of event-specific training (11 ± 6 vs. 14 ± 5 years, 
P=0.21), and weekly training duration (25 ± 5 vs. 22 ± 5 hours/week, P=0.15). Peak 
LV twist (13.8 ± 3.5 vs. 12.7 ± 5.0 deg, P=0.49) and peak LV twist normalized to 
LV length (1.7 ± 0.5 vs. 1.6 ± 0.6 deg/cm, P=0.67) were similar between groups. 
Time to peak LV twist (94 ± 4 vs. 98 ± 4 % systole, P=0.006) and time to peak LV 
untwisting rate (9 ± 4 vs. 12 ± 3 % diastole, P=0.03), were faster in LS, while time to 
peak twisting rate was also trending to be faster in LS (56 ± 9 vs. 62 ± 10 % systole, 
P=0.06). CONCLUSION: In swimming, event distance appears to influence the 
temporal sequence of LV mechanics at rest with faster twisting and untwisting rates 
occurring in swimmers who train and compete in longer-distances. The relationship 
between these observations and global systolic and diastolic function warrants 
investigation.

597 Board #2 May 27 1:00 PM - 3:00 PM
Cardiac Remodeling Following High Intensity Exercise 
Training In A Preclinical HCM Mouse Model
Jonathan J. Herrera1, Kate Szczesniak1, Danielle L. Szczesniak1, 
Rose-Carmel Goddard1, Jaime Yob2, Jil C. Tardiff3, Sharlene 
Day2. 1University of Michigan, Ann Arbor, MI. 2University of 
Pennsylvania, Philadelphia, PA. 3University of Arizona, Tuscon, 
AZ.
Email: jonjoe@med.umich.edu
(No relevant relationships reported)

Participation in high intensity exercise for individuals with hypertrophic 
cardiomyopathy (HCM) remains controversial. Retrospective data has suggested that 
HCM patients who participate in lifetime vigorous exercise can have favorable cardiac 
remodeling that resembles that which occurs in healthy athletes. Cardiac hypertrophy 
is highly variable in HCM patients and may mask physiologic hypertrophy induced 
by exercise. PURPOSE: Evaluate the effects of high intensity interval training (HIIT) 
on cardiac hypertrophy in a preclinical transgenic cardiac troponin T delta160E (TG) 
HCM mouse model. METHODS: C57BL/6J non-transgenic (NTG) (n=6 F, n=5 M) 
and TG (n=4 F, n=8 M) mice (13-16mos) underwent a translationally parallel cardiac 
rehabilitation HIIT protocol. One treadmill training bout included 4-4 minute high 
intensity intervals (~80% preVO2 max speed) interspersed by 5-3 minute recovery 
intervals (~50% preVO2 max speed) for 31 total minutes. Exercise compliance was 
measured as percent of total training time completed. Bouts were repeated 3 times/
wk for 10wks. Pre and post HIIT murine echocardiography (ECHO) was recorded 
and analyzed by a blinded technician. Unpaired and paired t-tests were used for 
data analysis. RESULTS: Training compliance between TG and NTG did not differ 
(921.90min ± 4.24, 99.13% vs 928.95min ± 1.05, 99.90%; p=0.14). Pre and post HIIT 
left ventricular (LV) mass was significantly greater in both NTG (Mean difference & 
SEM: 23.04mg, 6.23; p=0.0042) and TG (Mean difference & SEM: 17.56mg, 6.31; p 
=0.019) mice. Body weights measured prior to pre and post HIIT ECHOs did not differ 
in NTG (Mean difference & SEM: 0.473g, 0.8370; p=0.585) or TG (Mean difference 
& SEM: 1.354g, 0.819; p=0.129) mice. CONCLUSION: In a preclinical HCM mouse 
model that doesn’t demonstrate pathologic hypertrophy, HIIT training resulted in LV 
hypertrophy in both NTG and TG mice. Our data provides initial evidence that high 
intensity exercise training may result in physiologic hypertrophy. Biochemical analyses 
are underway to elucidate the underlying type of cardiac remodeling.

598 Board #3 May 27 1:00 PM - 3:00 PM
Abstract Withdrawn

599 Board #4 May 27 1:00 PM - 3:00 PM
Naltrexone, Opioid Antagonist, Decreases Left 
Ventricular Function At Rest And Following Acute 
Exercise In Mice.
Sophie B. Green1, Candace Longoria2, Sara C. Campbell, 
FACSM2, John J. Guers1. 1Rider University, Lawrenceville, NJ. 
2Rutgers University, New Brunswick, NJ.
(No relevant relationships reported)

Naltrexone (NTX) is an opioid receptor blocker which can be prescribed for 
weight loss. To augment the effects of NTX on weight reduction, exercise (EX) is 
recommended as an adjacent therapy. There is prior evidence that NTX may interfere 
with the psychological benefits of EX. Despite a working knowledge of how NTX 
influences the psychological dynamics of EX investigations into how opioid receptor 
blockade may alter left ventricular function  (LVF) following EX is lacking.  
PURPOSE: To determine the effect of NTX on LVF following EX in a rodent model.
METHODS: Male 8 wk C57-BL6 mice were divided into 4 groups: control (CON), 
exercise (EX), naltrexone (NTX), exercise with naltrexone (EX+NTX). Mice 
that underwent EX performed 50 mins of forced swimming following a week of 
familiarization. NTX or saline was given (i.p.;4 mg/kg), 15 min prior to EX or 65 min 
prior to echocardiography (ECHO). Mice were anesthetized using isoflurane (4-5% 
for induction; 0.5-2.0% for maintenance of anesthesia). Fur was removed from the 
anesthetized animal with nair and echo gel was applied. LVF was assessed by ECHO 
using a VisualSonics Vevo 2100 ultrasound. LV internal dimensions (LVID) were 
measured in systole and diastole using Vevo 2100 for calculations. LV systolic function 
was estimated from LV dimensions by the cubed method. Results were quantified 
using a one-way ANOVA with a Tukey Post-HOC.
RESULTS: Heart rate was elevated (p<0.05) in the EX group when compared to CON 
(CON = 275 ± 12 vs. EX = 360 ± 30 bpm; n=8-9). This effect was abolished with 
the addition of NTX (EX vs. EX-NTX = 275 ± 36 BPM). Stroke volume (SV), was 
reduced in the NTX group compared to CON and EX (p<0.05), exercise mediated 
increase in SV was attenuated with pre-treatment of NTX (CON 128.8±15.0, EX 
147.4±7.5, EX+NTX 14.3±17.7, NTX 76.9±19.0 ml; n=7-8). Cardiac output was 
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reduced in NTX group when compared to EX and CON (p <0.05), NTX+EX was also 
lower (p<0.05) than the EX group (CON 35.4 ± 4.3, EX 52.5 ± 2.5, EX+NTX 29.4 
±6.5, NTX 19.2 ± 4.5 L/min; n=7-8).
CONCLUSION: To our knowledge, this is the first study to examine the effects of 
NTX on LVF following acute exercise in a mouse model. These data suggest that 
NTX diminishes LVF following exercise. Being that exercise is a frontline therapy 
for weight loss the addition of NTX may alter LVF and ultimately negatively affect 
exercise recovery.

600 Board #5 May 27 1:00 PM - 3:00 PM
Effects Of Very Low Volume, High-intensity Interval 
Training On Left Ventricular Volume And Systolic 
Function
Kristofer Hedman1, Meriam Astrom-Aneq1, Eva Nylander1, 
Karin Bouma2, Mirko Mandic2, Eric Rullman2. 1Linköping 
University, Linköping, Sweden. 2Karolinska Institutet, Stockholm, 
Sweden. (Sponsor: Jonathan Myers, FACSM)
Email: kristofer.hedman@liu.se
(No relevant relationships reported)

PURPOSE: It is unknown whether exercise training of extremely low volume 
and high intensity is enough to elicit measurable changes in cardiac dimensions 
or function at rest. METHODS: Healthy, young subjects not performing regular 
training were recruited for six weeks of supervised exercise training, three times 
per week. Each of the 18 sessions consisted of three 30 seconds all-out sprints on 
a bicycle ergometer (breaking force 7.5% of the subject’s body weight), separated 
by two minutes of low intensity cycling. A maximal cardiopulmonary exercise test 
(CPX) and an echocardiographic examination (echo) at rest were performed before 
and the week after the last session. Left ventricular (LV) and left atrial (LA) volumes 
were determined with 4-D echo. LV systolic function was measured as ejection 
fraction (LVEF), global systolic longitudinal strain (GLS, 2-D speckle tracking), and 
mechanical dispersion (MD, standard deviation of time to peak systolic strain in all 17 
LV segments). RESULTS: Twenty eight subjects (27±5 yrs, 16 male) performed all 
sessions and pre- and post echo. VO2max, determined in 27 subjects, increased from 
3.0±0.8 L/min to 3.4±0.8 L/min post-training (mean +14%, p<0.001). LV end-diastolic 
volume and LV stroke volume were similar pre-/post training (112±20 vs 115±24 mL, 
p=0.29; 65±13 vs 66±3 mL, p=0.64), as was LA end-systolic volume (47±9 vs 51±15 
mL, p=0.26). LVEF and GLS were similar pre-/post training (58±5 vs 58±6 %, p=0.89; 
-20±2 vs -20±2 %, p=0.60) while MD decreased from 30±6 to 27±7 ms, p=0.042. 
There was a significant association between the decrease in MD and increase in 
VO2max as well as between baseline GLS and VO2max (figure 1). CONCLUSIONS: 
Less than five minutes of high-intensity exercise training per week for six weeks 
increased VO2max, but not LV or LA volume at rest. Interestingly, LV longitudinal 
shortening was more synchronous following training, proportional to the increase in 
VO2max, which could indicate a more efficient LV contraction.

601 Board #6 May 27 1:00 PM - 3:00 PM
Time-frequency Analysis Of The Seismocardiogram
William J. Armstrong. Western Oregon University, Monmouth, 
OR.
(No relevant relationships reported)

PURPOSE: The present study compares the features of the seismocardiograph 
(SCG) resolved in the time-frequency domain to the features of a single-lead 
electrocardiogram (ECG). METHOD: SCG and ECG signals were obtained from the 
combined measurement of ECG, breathing and seismocardiogram (CEBS) database. 
Baseline signals (b001 to b020) were selected from the data base and trimmed to 
include a minimum of ~10 beats (range: 8-12 beats; 50,000 samples). The analyzed 
data included lead II ECG with a bandwidth between 0.05 Hz and 150 Hz and SCG 
acquired using a triaxial accelerometer with a bandwidth between 0.5 Hz and 100 
Hz, sampled at 5000 Hz. Time values for the peak P- and T-waves and the Q, R, and 
S of the ECG were identified and recorded. The SCG was subjected to an adaptation 
of the von Tscharner intensity analysis for accelerometry (r= 1.959, q = 1.45, scale = 
1.0), and total intensity (sum of the intensities over the set of J = 11 Cauchy wavelets 
for each sample in time) was calculated. The peaks (P1 & P2) and valleys (V1 & 
V2) of the total intensity for each cardiac cycle (10 per sample) were determined and 
compared to the ECG. Correlation coefficients were determined and P1-P1 and R-R 
intervals were compared using a paired t-test in R. Statistical significance was set 
at an alpha-level of 0.05. RESULTS: Correlations were consistently strong among 
the variables (range: 0.971 to 0.999). There were no significant differences between 
the rate intervals for P1-P1 and R-R (p = 0.60). CONCLUSION: This preliminary 
analysis suggests that the SCG intensity analysis may be a suitable alternative when 
EMG signals are not feasible. Visual analysis and these results suggest that SCG 
intensity provides reliable heart rate data and may offer further insight into the nature 
of the cardiac cycle (e.g., pre-ejection period, left ventricular ejection time, etc.), 
however, the CEBS database lacked data (e.g., heart sounds) that would permit more 
thorough analyses. Additional study is, therefore, warranted.

602 Board #7 May 27 1:00 PM - 3:00 PM
Importance Of Frequency In Volume Matched Exercise 
On Heart Rate Variability In Type 2 Diabetes
Charlotte Bjoerk Ingul, Michael Shelver. Norwegian University 
of Science and Technology, Trondheim, Norway.
Email: charlotte.b.ingul@ntnu.no
(No relevant relationships reported)

Type 2 diabetes mellitus is associated with a decrease in heart rate variability 
(HRV), which reflects autonomic nervous system modulation of cardiac activity and 
is associated with increased mortality. HRV variation is the time interval between 
consecutive heartbeats. Nighttime HRV provides a more unambiguous measurement of 
changes in the autonomic nervous systems regulation.
PURPOSE: To compare two volume and intensity matched exercise protocols with 
different frequencies in individuals with T2D and to investigate the effects on HRV.
METHODS: 54 subjects with T2D were recruited and randomly assigned to either a 
high-frequency high-intensity interval training protocol (HF, n=29) (10-minute high 
frequency,12 sessions per week) or a low-frequency high-intensity interval training 
protocol (LF, n=25) (30-minute low frequency, 4 sessions per week). Both groups 
were matched for volume and intensity, and the study participants exercised for 120 
minutes a week for 12 weeks. 24-hour time-domain HRV measurements were selected 
for analysis. Aerobic capacity (VO2peak) and glycosylated hemoglobin (HbA1c) were 
also measured.RESULTS: HRV improved only in the LF group, with a significant 
decrease in nighttime heart rate and an increase in nighttime HRV (rMSSD, root 
mean square of differences between NN intervals) (Table). Both the HF and LF group 
significantly improved aerobic capacity by 9% (3.0 ml, baseline 33.2 ml/kg/min) and 
10% (3.3 ml, baseline 32.1 ml/kg/min), respectively, with no significant difference 
between groups. A significant decrease of 5% in HbA1c was observed in the LF group 
only (p=0.001). CONCLUSION: Longer, less frequent exercise training seems to 
be more effective in improving heart rate variability, and glycemic control in type 
2 diabetes provided this is at a frequency of at least four times a week. This finding 
might be associated with enhanced cardiovascular health in a population with an 
elevated risk of cardiovascular morbidity and mortality.

Nighttime Heart Rate Variability in type 2 diabetes after an exercise intervention

Baseline 
High-
frequency 
training

Post  
intervention 
High-
frequency  
training

P-value
Baseline 
Low-
frequency  
training

Post  
intervention 
Low-
frequency  
training

P-value

Night heart 
rate (beats/
minute)

61±10 61±7 0.40 69±11 64±10 0.005

Night HRV 
rMSSD 
(ms)

29±13 35±17 0.36 27±13 32±17 0.02
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(No relevant relationships reported)

604 Board #1 May 27 1:00 PM - 3:00 PM
Po2-dependent Changes In Contractility And 
Mitochondrial Activation In Single Myofibers From 
Young And Old Mice
Leonardo Nogueira, Kristoffer Svensson, Simon Schenk, 
Michael C. Hogan, FACSM. University of California San Diego, 
La Jolla, CA. (Sponsor: Michael C. Hogan, FACSM)
Email: lnogueira@ucsd.edu
(No relevant relationships reported)

Aging shows muscle contractile and mitochondrial dysfunctions, as well as muscle 
hypoxia. PURPOSE: To investigate how aging affects contractile function during 
fatigue and contraction-induced mitochondrial activation at near-physiological oxygen 
tensions (PO2). METHODS: Flexor digitorum brevis muscles were dissected from 
young (4-mo old, YM) and old (21-25 mo-old, OM) C57BL/6J mice. Single myofibers 
were perfused with Tyrode’s solution (22ºC), pre-equilibrated with 5% or 1% or 
0% O2, which produced an extracellular PO2 of ~40, or 10, or 3 Torr, respectively. 
To measure fatigue resistance, myofibers (n=5 for YM and OM) were repetitively 
contracted (100 Hz) with progressive increases in train frequency each 2 min until 
fatigue (30% of initial tension) at 5% O2. The myofibers rested for 1h, perfused with 
1% O2, and the previous contractile protocol was repeated. To measure NAD(P)H 
changes during contractions, myofibers (n=4 for YM and OM) were equilibrated at 
5% O2, then at 1% O2 and then at 0% O2, with 1h rest between conditions. For each 
PO2 condition, myofibers contracted repetitively for 2 min at a fixed train frequency 
(0.5 trains per second). RESULTS: At 5% O2, time to fatigue was significantly higher 
in myofibers from OM (509 ± 93 sec) vs YM (207 ± 38 sec, p<0.01). At 1% O2, time 
to fatigue was not different to 5% O2 in YM (4 ± 11% decrease, p=0.87), but showed 
a trend to be decreased in OM (16 ± 7% decrease, p=0.06). Relaxation time (½RT) at 
5% O2 was higher in OM (122 ± 17 ms) compared to YM (77 ± 4 ms,p<0.05) before 
fatiguing contractions, but showed a similar slowing in relaxation at fatigue (103 ± 30 
vs 117 ± 33% increase, respectively, p>0.05). At 1% O2, ½RT was further increased at 
fatigue (154 ± 39%) compared to 5% O2 (p<0.05) in YM. ½RT changes with fatigue 
were not different in OM at 1% O2 (151 ± 31 %) vs 5% O2 (p>0.05). Contractions 
produced a transient (for ~30-40 s) increase in NAD(P)H fluorescence in YM at 5% 
O2, which was enhanced at 1% and at 0% O2. However, the increase in fluorescence 
at 1% O2 was minimized in OM. CONCLUSION: These data suggest that myofibers 
from old mice have a higher fatigue resistance during repetitive contractions under 
“near-physiological” PO2 conditions, although mitochondrial NAD(P)H responses 
were lower and relaxation was slower in aged myofibers. FUNDING: NIAMS 
AR069577

605 Board #2 May 27 1:00 PM - 3:00 PM
Skeletal Muscle Cells Derived From Old Donors Show 
Mitochondrial Fragmentation And Decreased Oxygen 
Consumption Rates
Jose A. Arevalo, Marvin L. Miller, Jose Pablo Vazquez-Medina, 
George A. Brooks, FACSM. University of California, Berkeley, 
Berkeley, CA.
Email: josearevalo@berkeley.edu
(No relevant relationships reported)

With age, skeletal muscles lose their oxidative capacity and have a reduced 
mitochondrial fusion leading to fragmentation. These phenomena can lead to a 
reduction in oxygen consumption, atrophy, and an increased risk of developing age-
related diseases such as sarcopenia. Skeletal muscle cells derived from humans can 
be used to investigate these physiological capacities in primary culture. PURPOSE: 
Investigate mitochondrial morphology and maximal oxygen consumption rates (OCR) 
of skeletal muscle cells derived from healthy young and old men. METHODS: 
Primary skeletal muscle cells derived from the Rectus abdominis muscle of healthy 
active eighteen and sixty-nine year old men (SKM18M and SKM69M, respectively) 
were obtained from Cook MyoSite Inc. (Pittsburgh, PA). Cells were stained with 
MitoTracker Red (Cell Signaling; Danvers, MA) and mitochondria morphology 
was observed using a Zeiss LSM 710 AxioObserver confocal scanning microscope 
(Carl Zeiss; White Plains, NY). The mitochondrial network was analyzed using 
the Mitochondrial Network Analysis tool in ImageJ (MiNA, FIJI) to estimate 

mitochondrial footprint from a binarized image. Oxygen consumption rates were 
measured in intact cells using Seahorse Cell Mito Stress Tests on a XFp extracellular 
flux analyzer (Agilent Technologies; Santa Clara, CA). RESULTS: Primary cells 
derived from the young donor (SKM18M) had a larger mitochondrial footprint, longer 
branch length, and a greater number of network branches compared to SKM69M 
(Footprint: 34.65 ± 25.30 vs. 11.64 ± 9.53 µm2; Branch Length: 20.59 ± 7.23 vs. 12.10 
± 6.84 µm; Network: 17.25 ± 0.16 vs. 7.67 ± 4.97 counts). SKM18M also showed 
higher Basal and Maximal OCR compared to SKM69M (Basal: 38.78 ± 8.34 vs. 12.82 
± 2.07; Maximal: 60.09 ±10.84 vs. 20.52 ± 2.36 pmol/min/protein). CONCLUSIONS: 
We observed differences morphologically and metabolically between the primary 
skeletal muscle cells derived from young and old donors. These preliminary results 
give us an insight into human skeletal muscle-derived cellular physiological capacity. 
Technology to observe human muscle mitochondrial fragmentation in vitro will help us 
elucidate the effects of aging on skeletal muscle mitochondrial fragmentation and loss 
of metabolic flexibility in aging.

606 Board #3 May 27 1:00 PM - 3:00 PM
The Impairment Of Oxidative Metabolism After 10-
day Of Bed Rest Is Upstream Of Skeletal-Muscle 
Mitochondria
Lucrezia Zuccarelli1, Benedetta Magnesa1, Cristina Degano1, 
Marina Comelli1, Mladen Gasparini2, Giorgio Manferdelli3, 
Mauro Marzorati3, Irene Mavelli1, Andrea Pilotto1, Simone 
Porcelli3, Letizia Rasica3, Bostian Šimunič4, Rado Pišot4, Marco 
Narici5, Bruno Grassi, FACSM1. 1Università degli Studi di 
Udine, Udine, Italy. 2Splošna Bolnišnica Izola, Izola, Slovenia. 
3Institute of Biomedical Technologies, National Research 
Council, Milano, Italy. 4Institute of Kinesiology Research, 
Science and Research Centre, Koper, Slovenia. 5Università di 
Padova, Padova, Italy.
(No relevant relationships reported)

PURPOSE: Exposure to microgravity, as simulated by bed rest (BR), leads to an 
impairment of oxidative metabolism. The sites of this impairment are still debated. 
Aim of this study was to identify markers of impaired oxidative metabolism along the 
O2 pathway, from ambient air to skeletal muscle mitochondria, following 10 days of 
BR.
METHODS: Measurements were carried out on 10 recreationally active young 
males (age 23 ± 5 years [mean±SD]) before (PRE) and after (POST) 10 days of 
horizontal BR. Pulmonary O2 uptake (V̇O2) and other respiratory, cardiovascular 
and skeletal muscle variables were determined during an incremental exercise on a 
cycle ergometer. Peripheral vascular and endothelial functions were evaluated by the 
blood flow response (Doppler ultrasound) in the femoral artery during 1-min passive 
leg movement (PLM). Mitochondrial respiration was evaluated by high-resolution 
respirometry on permeabilized vastus lateralis fibers obtained by biopsy.
RESULTS: Peak V̇O2 was lower (P=0.001) in POST (41.5 ± 6.5 ml.kg-1.min-1) vs. PRE 
(44.5 ± 7.4). The area under the blood flow vs. time curve during PLM was lower 
(P=0.038) in POST (274 ± 233 mL) vs. PRE (427 ± 291). Skeletal muscle citrate 
synthase activity, an estimate of mitochondrial mass, was not different (P=0.115) in 
POST (131.2 ± 15.9 UI.mg-1.protein) vs. PRE (137.9 ± 18.8). Maximal ADP-stimulated 
mitochondrial respiration (66.4 ± 17.5 pmol.s-1.mg-1 wet weight [POST] vs. 72.3 ± 
14.0 [PRE], P=0.127) and oxidative phosphorylation coupling efficiency (respiratory 
control ratio, 4.10 ± 1.19 [PRE] vs. 3.59 ± 1.11 [POST], P=0.443) were not affected 
by BR. CONCLUSIONS: These preliminary data suggest that the whole-body 
impairment of oxidative metabolism during exercise, following 10 days of horizontal 
BR, is associated with an impairment of peripheral vascular and endothelial functions, 
whereas mitochondrial volume and respiratory function are unaffected. Data related 
to several other markers (pulmonary function, cardiac output, submaximal exercise 
tolerance, skeletal muscle fractional O2 extraction, skeletal muscle V̇O2 recovery 
kinetics, mitochondrial respiration sensitivity to submaximal [ADP]) are yet to be 
analyzed. Funding: ASI, MARS-PRE Project, n. DC-VUM-2017-006

607 Board #4 May 27 1:00 PM - 3:00 PM
Effect Of Endurance Exercise On Localization Of 
Myoglobin In Mitochondria In Muscle
Rikuhide Koma1, Tsubasa Shibaguchi1, Claudia Pérez López1, 
Thomas Jue2, Kazumi Masuda1. 1Kanazawa University, 
Kanazawa, Japan. 2University of California Davis, Davis, CA.
Email: higasiyamadamasii@gmail.com
(No relevant relationships reported)

Purpose: Mitochondria play a principal role for metabolism and have a primary 
role in regulating respiration in myocytes. Recently, we have shown that the muscle-
specific protein myoglobin (Mb) interacts with complex IV to augment mitochondrial 
respiratory capacity in skeletal muscles. However, the precise mechanism for the 
Mb-mediated upregulation remains unclear. The present study has focused on effect of 
the endurance training (eTR) on Mb within the mitochondria. Methods: Wistar male 
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rats aged 10-week, were subjected to eTR sessions for 4 weeks (25 m/min X 60 min 
X 5-day/week, n=6). Muscle specimen from the deep portion of m. Gastrocnemius 
was taken and homogenized. Crude mitochondria were isolated by differential 
centrifugations and washed with the mitochondrial isolation buffer. The isolated 
mitochondria were treated with proteinase K (PK), osmotic shock (OS), and SDS (or 
TriX) in order to digest proteins on the outer membrane and in the intramembrane. 
The final samples were subjected to SDS-PAGE and immunoblotting using antibodies 
to localize the proteins in the mitochondria. Results: The eTR increased VDAC-I 
and COX-IV around +80~130% as compared with non-exercise control (p<0.05)., 
Mb increased by +50% (p<0.05). Western blotting analysis revealed that the PK 
digested Tom20, and Tom20 band intensity decreased with the amount of PK used. PK 
treatment, however, did not affect Mb found in the mitochondrial fraction. Combining 
treatment with PK, OS and SDS (or TrX) allowed immunoblotting detection of 
the mitochondrial proteins localized in specific regions of the mitochondria. Mb 
was detected with either PK or OS treatment. But it cannot be detected with a 
combined PK+OS treatment, suggesting that Mb associated with the inner membrane 
(intramembrane side, not matrix side) of the mitochondria. The Mb content inside the 
mitochondria in eTR rat was similar with that in the control muscles (n.s). Conclusion: 
The present results suggest that Mb in muscle cells localizes both in the cytosol and in 
the mitochondrial intermembrane space. Although eTR elevates mitochondrial volume 
and Mb content but does not change Mb content in the mitochondria. Therefore, the 
observation might imply that the dynamic flux of Mb from cytosol to mitochondria has 
greater importance than just the amount found in the mitochondria

608 Board #5 May 27 1:00 PM - 3:00 PM
Vastus Lateralis Muscle Oxygenation Measured By 
Near-infrared Spectroscopy During Voluntary Isometric 
Leg Extension Muscle Actions
Marni E. Shoemaker, Zachary M. Gillen, Nicholas A. Bohannon, 
Sydney M. Gibson, Joel T. Cramer, FACSM. University of 
Nebraska-Lincoln, Lincoln, NE.
(No relevant relationships reported)

Purpose: Examine vastus lateralis muscle tissue oxygenation measured by near-
infrared spectroscopy (NIRS) during submaximal (10-90%) and maximal voluntary 
isometric contractions (MVIC) of the leg extensors.
Methods: Ten healthy, active males (age: 23 ± 1 y, mass: 84.5 ± 4.5 kg, stature: 
181.4 ± 2.5 cm) performed three, 5-s MVICs and nine, 5-s submaximal isometric step 
muscle actions at 10 – 90% of the MVIC in 10% increments (randomly-ordered). 
Bipolar surface electromyography (EMG) and NIRS were used simultaneously to 
record muscle activation and muscle tissue oxygenation, respectively, from similar 
adjacent locations of the vastus lateralis muscle. The following four variables from 
the NIRS device were quantified for 0.5-s epochs during the isometrics force plateaus: 
concentration changes (Δ μM) in oxygenated hemoglobin (Hb) + myoglobin (Mb) 
(oxy[heme]), deoxygenated Hb + Mb (deoxy[heme]), total Hb+ Mb (total[heme]) and 
tissue saturation index (StO2, %). Difference EMG amplitude values were calculated 
for the same 0.5-s epochs and normalized to the MVIC. B-mode ultrasound was used 
to measure muscle and subcutaneous adipose tissue thicknesses.
Results: The sample demonstrated homogenous muscle thickness (range = 3.8 – 
5.6 cm) and subcutaneous adipose thickness (0.3 – 0.6 cm). MVIC torque values 
ranged from 129 – 308 Nm. As expected, EMG amplitude increased incrementally 
from 10% to 100% MVIC (p<0.001-0.021). Oxy[heme] and total[heme] decreased 
incrementally from 10% to 80% MVIC (p<0.001-0.05), while deoxy[heme] did not 
change (p=0.897), from 10% to 100% MVIC. StO2 remained unchanged from 10% to 
60% MVIC (p=0.406-0.992), then decreased incrementally from 60 to 100% MVIC 
(p=0.001-0.039).
Conclusions: Despite systematic decreases in vastus lateralis blood diffusion 
(total[heme]) from 10% to 80% MVIC, muscle perfusion (deoxy[heme]) remained 
unchanged across the force spectrum. Interestingly, vastus lateralis tissue oxygen 
saturation remained intact from 10% to 60% MVIC, but then systematically decreased 
to 100% MVIC from 71% saturation to 64% saturation. These findings suggest that 
non-fatiguing submaximal isometric leg extension muscle actions from 10% to 60% 
MVIC may allow for a steady maintenance of oxygen saturation, which is decreased at 
higher force production.

609 Board #6 May 27 1:00 PM - 3:00 PM
No Change To Muscle Mitochondrial Fat Oxidation Or 
ETF Abundance Following Exercise In Healthy Adults
Philip M. Batterson, Harrison D. Stierwalt, Sarah E. Ehrlicher, 
Matthew M. Robinson, Sean A. Newsom. Oregon State 
University, Corvallis, OR.
Email: battersp@oregonstate.edu
(No relevant relationships reported)

Electron transfer flavoproteins (ETF) serve a critical role in mitochondrial fat oxidation 
by accepting electrons liberated during beta-oxidation, with mutations in ETF proteins 
linked with mitochondrial diseases in humans. Yet, the role of ETF as a regulator of 

skeletal muscle fat oxidation in healthy humans and to what extent exercise regulates 
ETF remains largely unknown. PURPOSE: To determine the relationship between 
skeletal muscle ETF protein abundance and mitochondrial fat oxidation capacity in 
healthy adult humans at rest and after acute aerobic exercise. METHODS: Sedentary 
lean adults (n=14 [10F/4M], age 28±7 years, BMI 22.2±2.1 kg/m2) completed two 
studies involving 1-hour of cycle ergometry (65% VO2max) or sedentary rest in a 
randomized cross-over design. Vastus lateralis muscle biopsies were collected at 
rest and 15 minutes after exercise. High-resolution respirometry was performed on 
isolated mitochondria using palmitoyl-carnitine (lipid substrate, ETF-linked) and 
glutamate-succinate (non-lipid substrate, N and S-linked). ETF protein abundance and 
methylation status were determined via western blot. RESULTS: Exercise did not 
alter ETF-linked oxidative phosphorylation or leak respiration compared to rest. Acute 
exercise did not stimulate N or S linked respiration states. Oxidative phosphorylation 
was lower for ETF substrates (p<0.0001), but with greater electron leak to H2O2, 
than N or S substrates (p<0.0001). Acute exercise did not alter protein abundance of 
ETF-beta subunit or trimethylation (p=0.41 and 0.28, respectively). CONCLUSION: 
Moderate intensity aerobic exercise did not alter mitochondrial respiration for either 
lipid or non-lipid substrates. ETF proteins did not undergo acute regulation to a single 
session of aerobic exercise. The lower capacity for lipid oxidation indicates factors 
upstream to ETF may regulate muscle lipid oxidation to acute exercise.

610 Board #7 May 27 1:00 PM - 3:00 PM
Skeletal Muscle Mitochondrial Plasticity Is Reduced In 
Liver Transplant Recipients
Caroline Elizabeth Echevarria1, Shu’aib Abdul-Mateen1, 
Steve Shen1, Marnie Blalock1, Chandra Bhati2, Mohammad 
S. Siddiqui2, Danielle Kirkman1. 1Virginia Commonwealth 
University, Richmond, VA. 2Virginia Commonwealth University 
Health System, Richmond, VA.
Email: ceechevarria@gmail.com
(No relevant relationships reported)

Skeletal Muscle Mitochondrial Plasticity is Reduced in Liver Transplant Recipients
Echevarria CE, Abdul-Mateen S, Shen S, Blalock M, Bhati C, Siddiqui MS, Kirkman 
DL
PURPOSE Sarcopenic obesity is a hallmark of liver transplant recipients, of which 
the mechanisms are not yet fully understood. Decline in mitochondrial plasticity could 
play a mechanistic role in muscle wasting, loss of strength, and increased adiposity 
via impaired energy substrate utilization. The purpose of this study is to determine if 
skeletal muscle mitochondrial plasticity is reduced in liver transplant (LT) recipients.
METHODS In this prospective cohort study, 15 LT patients (Mean±SD; Age: 58±10 
years; months since transplant: 55±81 months) and 10 age matched healthy controls 
(Age: 55±4 years), underwent assessment of mitochondrial oxidative capacity of 
the wrist flexor muscle group. Near infrared spectroscopy coupled with repeated, 
transient arterial occlusions, measured the recovery kinetics of oxygen consumption 
following a 10 second bout of hand grip exercise. Post exercise metabolic recovery 
rate constant was calculated and reported as an index of mitochondrial oxidative 
capacity. RESULTS Post exercise metabolic recovery rates were significantly greater 
in LT recipients (Mean±SEM; Recovery Time Constant: 72±7 s) compared to HC 
(51±4 s; p=0.03) indicative of diminished mitochondrial plasticity in this patient cohort 
(Figure 1). CONCLUSION Skeletal muscle mitochondrial plasticity is reduced in LT 
patients compared to matched healthy controls. Further investigations are warranted 
to determine the role of mitochondrial dysfunction in the development of sarcopenic 
obesity and frailty following LT.
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611 Board #8 May 27 1:00 PM - 3:00 PM
The Associations Of Mitochondrial Content And 
Maximal Oxygen Uptake
Yiheng Liang1, Rasmus Jensen2, Guoqiang Geng1, Junqiang 
Qiu1, Niels Ortenblad2, Joachim Nielsen2. 1Beijing Sport 
University, Beijing, China. 2University of Southern Denmark, 
Odense, Denmark.
(No relevant relationships reported)

Introduction The purpose of this study was to explore the relationship between 
human fiber type specific mitochondria volume density and VO2max. Methods Eleven 
recreational active subjects (VO2max mean 4.54±0.58 L/min) reported to lab for a 
progressive ergometer cycle test to estimate VO2max. Ten muscle fibers were obtained 
in each 9 biopsies in vastus lateralis from each of the 11 subjects. In each fibers, 24 
images where obtained in a randomized systematic order, thus 528 fibers and 13968 
images were analyzed. Point counting was used to estimate imtermyofibrillar (IMF) 
mitochondrial content as a volume density and subsarcolemmal (SS) mitochondrial 
content as a volume per fiber surface. Total mitochondrial content were obtained 
by recalculating the SS subfraction to myofibrillar volume density. Fibre type was 
determined by z-disk widths. Lean body mass(LBM) was determined by DXA. All 
data are presented are means ± SD. Associations was evaluated using Pearson´s 
correlation coefficient. Results The total, IMF and SS mitochondrial content in 
type1 are 0.087±0.021 μm3·μm-3, 0.065±0.014 μm3·μm-3, 0.451±0.159 μm3·μm-2, 
respectively, and in type2 are 0.059±0.018 μm3·μm-3, 0.046±0.012 μm3·μm-3, 
0.271±0.129μm3·μm-2, respectively. Total mitochondrial volume content was a strong 
predictor of VO2max per LBM. Further, IMF mitochondrial content is a better predictor 
of a subject’s VO2max per LBM than SS mitochondrial content. The fiber type specific 
correlations revealed that, total, IMF and SS in different fiber types are associated with 
VO2max per LBM, except SS mitochondrial content in type2 is not associated (Fig1). 
Conclusion There is a strong correlation between mitochondrial content and VO2max 
per LBM, however, VO2max and relative VO2max are not associated with mitochondrial 
content. Also, there is a clear correlation between total and IMF mitochondrial content 
and VO2max per LBM in both type 1 and type 2 fibers, whole this was only the case for 
SS in type 1 fibers.

B-12 Thematic Poster - Muscular Strength, 
Strength Training and Health
Wednesday, May 27, 2020, 1:00 PM - 3:00 PM
Room: CC-2011
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613 Board #1 May 27 1:00 PM - 3:00 PM
Associations Of Muscle Strength And Genetic 
Predispositions To High Blood Pressure With Mortality 
And Cardiovascular Disease Outcomes: Findings From 
The Uk Biobank Project
Semi Hwang1, Stephen J. Sharp2, Shan Luo1, Shiu Lun Au 
Yeung1, Craig C. Teerlink3, Youngwon Kim1. 1School of Public 
Health, The University of Hong Kong Li Ka Shing Faculty of 
Medicine, HONG KONG, Hong Kong. 2MRC Epidemiology 
Unit, University of Cambridge School of Clinical Medicine, 
Cambridge, United Kingdom. 3University of Utah School of 
Medicine, Salt Lake City, UT.
Email: semihwg@connect.hku.hk
(No relevant relationships reported)

PURPOSE: High blood pressure (BP) is a heritable risk factor for cardiovascular 
diseases (CVD). Whether muscle strength, a modifiable environmental trait, is 
associated with risk of mortality and CVD independently of genetic risk for high 
BP is unknown. The purpose was to investigate the associations of genetic risk for 
high BP and muscle strength with mortality from all causes and CVD, and incidence 
of myocardial infarction (MI) and stroke. METHODS: This study is based on data 
from UK Biobank, a prospective cohort containing >500,000 adults aged 40-69 years. 
We included 304,020 individuals of European ancestry without 2nd-degree genetic 
relatedness and prevalent CVD at baseline. Polygenic risk scores (PRS) for high BP 
were determined by averaging the standardized calculated risk scores for systolic BP 
(using 274 single-nucleotide polymorphisms [SNPs]), diastolic BP (278 SNPs) and 
pulse pressure (231 SNPs). Muscle strength was assessed through grip strength tests. 
The average grip strength values from both hands were divided by measured fat-free 
mass. Independent and stratified associations were estimated using Cox regression. 
RESULTS: Compared with the bottom muscle strength tertile, hazard ratios of the 
top tertile were 0.72 (95% Confidence Interval: 0.69-0.76) for all-cause mortality, 0.66 
(0.59-0.75) for CVD mortality, 0.84 (0.78-0.90) for MI, 0.81 (0.74-0.89) for stroke, 
0.79 (0.72-0.88) for ischemic stroke and 0.80 (0.67-0.96) for hemorrhagic stroke after 
adjusting for confounders and PRS. Higher PRS was associated with higher hazards of 
each disease outcome. At all tertiles of genetic risk for high BP, higher muscle strength 
was associated with lower hazard of mortality due to all causes and CVD (except at 
low genetic risk), MI, stroke, ischemic and hemorrhagic stroke (except for high muscle 
strength at medium genetic risk), compared with low muscle strength: no additive and 
multiplicative interactions detected. CONCLUSION: Individuals with higher levels of 
muscle strength have lower rates of mortality from all causes and CVD, and incidence 
of MI and stroke, independent of genetic risk for high BP. Increased muscle strength 
is, in general, protective against mortality and CVD in the whole population including 
those at increased genetic risk for high BP.
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614 Board #2 May 27 1:00 PM - 3:00 PM
Association Of Knee Extensor Strength With 
Prevalence Of Type 2 Diabetes Among Japanese: A 
Cross-sectional Study
Takahisa Ohta1, Junzo Nagashima2, Takeshi Yoshihisa2, Yasunori 
Imagawa2, Nobuyoshi Ono2, Wataru Fukuda2, Susumu S. 
Sawada, FACSM3, Hiroyuki Sasai4, Kazushige Sasaki1, Naokata 
Ishii1. 1The University of Tokyo, Tokyo, Japan. 2Yokohama Sports 
Medical Center, Yokohama, Japan. 3Waseda University, Saitama, 
Japan. 4Tokyo Metropolitan Institute of Gerontology, Tokyo, 
Japan.
(No relevant relationships reported)

Low hand grip strength is known to be an independent risk factor for developing type 2 
diabetes. However, the relationship between the strength of lower limb muscles such as 
knee extensors and the prevalence of type 2 diabetes remains unclear among Japanese 
adults. PURPOSE: To investigate the relationship between knee extensor strength and 
prevalence of type 2 diabetes among Japanese adults.
METHODS: This cross-sectional study was conducted in 6227 Japanese male [age: 
49.7 (16.0) years, mean (standard deviation)] and 7790 Japanese female [age: 50.4 
(14.6) years] who had undergone medical checkup and physical fitness tests voluntarily 
from 1998 to 2018 at a preventive medical center. Participants completed a maximal 
voluntary knee extension test, a medical examination, and lifestyle questionnaires. 
Knee extensor strength, expressed as knee joint torque per body weight (Nm/kg), was 
measured at 60 degrees/s with an isokinetic dynamometer. Type 2 diabetes was defined 
as having at least one of the following criteria; fasting plasma glucose ≥126 mg/dL, 
hemoglobin A1c ≥6.5% (NGSP) and self-reported physician diagnosis. All participants 
were divided into quartile according to knee extensor strength. Odds ratios and 
95% confidence intervals for having type 2 diabetes were obtained by using logistic 
regression models. The models were adjusted for age, systolic blood pressure, current 
smoking status, alcohol intake, and body mass index.
RESULTS: Of the participants who had complete data, 720 males (11.6%) and 505 
females (6.5%) had type 2 diabetes. Using the lowest quartile of knee extensor strength 
as reference, odds ratios and 95% confidence intervals for the highest quartile were 
0.71 (0.59- 0.86) for overall (p for trend < 0.001), 0.64 (0.51- 0.82) for male (p for 
trend <0.001), and 0.75 (0.55- 1.01) for female (p for trend =0.036).
CONCLUSIONS: Our results suggest an inverse relationship between knee extensor 
strength and prevalence of type 2 diabetes among Japanese adults. Further cohort 
studies are warranted to investigate longitudinal associations between lower limb 
muscle strength and type 2 diabetes.

615 Board #3 May 27 1:00 PM - 3:00 PM
Muscle Strength Moderates The Harmful Relationship 
Between Abdominal Obesity With Health Variables 
Among Adults
Tiago Rodrigues de Lima1, David Alejandro González-Chica2, 
Diego Augusto Santos Silva1. 1FEDERAL UNIVERSITY OF 
SANTA CATARINA, Florianópolis, Brazil. 2The University of 
Adelaide, Adelaide, Australia.
Email: tiagopersonaltrainer@gmail.com
(No relevant relationships reported)

PURPOSE: Clinical variables are usually altered among individuals with abdominal 
obesity (AO). However, few population-based studies have investigated whether 
clinical variables are improved according muscle strength (MS) levels in adults with 
AO or without AO. We investigate whether MS levels moderates the relationship 
between AO with clinical variables among adults.
METHODS: Cross-sectional population-based study comprising 862 adults (39.3 
± 11.4 years, 46.4% men) from Florianópolis, Southern Brazil. MS was assessed by 
handgrip strength. Clinical variables investigated as outcomes were systolic (SBP) and 
diastolic blood pressure (DBP), carotid intima-media thickness (IMT), high sensitive 
C-reactive protein (hs-CRP) levels, lipid and glucose metabolism markers. Multiple 
linear regression adjusted for confounding factors was used.
RESULTS: Higher levels of MS were related to lower levels of IMT, hs-CRP, 
triglycerides, insulin resistance (HOMA-IR) and higher HDL cholesterol (HDL) 
among male (p<0.05 in both cases). Among female, to have higher levels of MS 
was associated with lower levels of SBP, DBP, IMT, hs-PCR, glycated hemoglobin 
(HbA1c), HOMA-IR and higher HDL (p<0.05). Reduced IMT was observed in male 
with AO who presented higher MS levels (p<0.05). Among female with AO, lower 
levels of SBP, HbA1c, HOMA-IR, and higher levels of HDL and IMT were identified 
in those with higher MS levels (p<0.05).
CONCLUSIONS: MS levels moderated the harmful relationship between AO with 
clinical variables in male and female.

616 Board #4 May 27 1:00 PM - 3:00 PM
The Independent And Combined Effects Of Aerobic 
Physical Activity And Muscular Strengthening 
Activity On All-Cause Mortality: An Analysis Of Effect 
Modification By Race-Ethnicity
William Boyer1, James Churilla, FACSM2, Amy Miller1, Trevor 
Gillum1, Marshare Penny1. 1California Baptist University, 
Riverside, CA. 2University of North Florida, Jacksonville, FL. 
(Sponsor: James R. Churilla, FACSM)
Email: wboyer@calbaptist.edu
(No relevant relationships reported)

The relationship between aerobic physical activity (PA) and all-cause mortality 
risk is well documented. However, the combined effects of sufficient aerobic PA 
and muscular strengthening activity (MSA) on all-cause mortality risk need further 
exploration. Moreover, the 2018 PA guidelines committee report suggests that 
effects of race-ethnicity on this relationship need to be examined. PURPOSE: To 
examine the independent and joint relationship between meeting the current aerobic 
PA and MSA recommendations and all-cause mortality while considering potential 
effect modification by race-ethnicity. METHODS: This study sample (n=14,384), 
included adults (20-79 years of age), who participated in the 1999-2006 NHANES. 
Participants self-reported participation in aerobic PA (leisure-time, transportation, 
household) and MSA. PA was categorized into 6 categories based around the 2018 
PA guidelines: category 1 (no aerobic PA and no MSA), category 2 (insufficiently 
active and no MSA), category 3 (active and no MSA), category 4 (no PA and 
meeting the MSA recommendations), category 5 (insufficiently active and meeting 
the MSA recommendations), and category 6 (meeting both the aerobic and MSA 
recommendations). All-cause mortality was the dependent variable. Race-ethnic 
groups examined included non-Hispanic White (NHW), non-Hispanic Black (NHB) 
and Mexican American (MA). Cox-proportional hazard models were used for the 
total sample and for individual race-ethnicity estimates. RESULTS: A significant 
interaction was found between aerobic PA and race-ethnicity (p=0.0001) and MSA and 
race-ethnicity (p=0.0005). Significant risk reductions were found for categories 2,3 
and 6 among NHW (cat 2: HR 0.76, 95% CI 0.64-0.91; cat 3: HR 0.63, 95% CI 0.52-
0.74; cat 6: HR 0.58, 95% CI 0.44-0.76) and NHB (cat 2: HR 0.63, 95% CI 0.52-0.74; 
cat 3: HR 0.51, 95% CI 0.41-0.65; cat 6: HR 0.54, 95% CI 0.38-0.77). Among MA, 
only those meeting both guidelines had significant reductions in all-cause mortality 
risk (HR 0.54, 95% CI 0.32-0.92). CONCLUSIONS: In support of the most recent 
PA guidelines, participation in sufficient volumes of both aerobic PA and MSA lead 
to significant reductions in risk for all-cause mortality across race-ethnic groups. The 
positive effects of aerobic PA alone seem to be isolated to NHW and NHB.
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Weakness May Cause Mortality In Older Americans: A 
Matched Cohort Analysis
Ryan McGrath1, Brian Clark2, Kyle Hackney1, Donald Jurivich3, 
Brenda Vincent1, Lindsey Dahl3, Mark Peterson, FACSM4. 
1North Dakota State University, Fargo, ND. 2Ohio University, 
Athens, OH. 3University of North Dakota, Grand Forks, ND. 
4University of Michigan, Ann Arbor, MI.
(No relevant relationships reported)

Muscle weakness has been implicated with early mortality; however, quantifying 
the extent of this association with a carefully matched not weak and strong control 
will help to better establish the impact of weakness on premature death. PURPOSE: 
We utilized a propensity cohort analysis in a national sample of older Americans 
for this study to determine if persons who were weak had a higher risk for early 
mortality compared to a not weak or strong control group. METHODS: Data from 
19,729 Americans aged at least 50 years from 2006-2014 waves of the Health and 
Retirement Study were analyzed. Handgrip strength was measured with a hand-grip 
dynamometer. Men with handgrip strength <26 kilograms were considered weak, 
≥26 kilograms were considered not weak, and ≥32 kilograms were considered 
strong. Women with handgrip strength <16 kilograms were classified as weak, ≥16 
kilograms were classified as not weak, and ≥20 kilograms were classified as strong. 
The National Death Index and postmortem interviews determined date of death. The 
greedy matching algorithm was used to separately match the weak cohort 1:1 to a 1) 
not weak control cohort, and 2) strong control cohort on several influential covariates. 
Kaplan-Meier estimators examined survival probabilities and Cox models determined 
the association between weakness and time to mortality for each of the matched 
pairs. RESULTS: Of the 1,077 weak and not weak matched pairs, 401 weak (37.2%; 
mortality rate per 1,000 person years: 90.6) and 296 not weak (27.4%; mortality rate 
per 1,000 person years: 57.8) older Americans died over an average 4.4±2.5 year 
follow up. There were 392 weak (37.0%; mortality rate per 1,000 person years: 89.6) 
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and 243 strong (22.9%; mortality rate per 1,000 person years: 46.7) persons that died 
over a mean 4.5±2.5 year follow up from the 1,057 weak and strong matched pairs. 
Those in the weak cohort had a 1.40 (95% confidence interval (CI): 1.19-1.64) and 
1.54 (CI: 1.30-1.83) higher hazard for mortality relative to older Americans in the 
not weak and strong control cohorts, respectively. CONCLUSION: Our findings 
may indicate a causal association between muscle weakness and mortality in older 
Americans. Healthcare providers should include measures of handgrip strength as 
part of routine health assessments and discuss the health risks of weakness with their 
patients.

619 Board #7 May 27 1:00 PM - 3:00 PM
Association Between Silent Lacunar Infarcts And 
Muscle Strength: The Bunkyo Health Study
Yuki Someya, Yoshifumi Tamura, Hideyoshi Kaga, Satoshi 
Kadowaki, Daisuke Sugimoto, Ruriko Suzuki, Shigeki Aoki, 
Nobutaka Hattori, Yumiko Motoi, Kazunori Shimada, Hiroyuki 
Daida, Shuko Nojiri, Ryuzo Kawamori, Hirotaka Watada. 
Juntendo University, Tokyo, Japan.
(No relevant relationships reported)

Silent lacunar infarcts by definition, lack clinically overt stroke-like symptom, are 
occasionally found by brain magnetic resonance imaging (MRI) scan in asymptomatic 
elderly individuals. A previous study revealed that more than 25% of elderly people 
have silent lacunar infarcts. The main risk factors for lacunar infarcts and stroke were 
reported as aging, hypertension, and smoking. While a recent study showed that low 
muscle strength is also a risk factor for cerebrovascular events, it remains unclear 
whether low muscle strength is a risk factor for silent lacunar infarcts. PURPOSE: To 
investigate the association between muscle strength and silent lacunar infarcts in the 
elderly people living in urban community. METHODS: This study included 1,536 
elderly people without past history of cerebral vascular events, aged 65-84 years living 
in an urban area of Tokyo, Japan (Bunkyo Health Study). All participants underwent 
brain MRI scan and silent lacunar infarcts were defined as the presence of 1 or more 
lacunar infarcts. Isokinetic muscle strength of knee extensors was evaluated at angular 
velocity of 60 degree per seconds using dynamometer. Subjects was categorized 
tertiles (high, medium, and low) by muscle strength, and compared the prevalence of 
silent lacunar infarcts. RESULTS: Mean age of subjects was 73.0±5.4 years old and 
58.9% were female. Two hundred fifty-two (16.4%) subjects were diagnosed as silent 
lacunar infarcts, and the subjects categorized as lower muscle strength showed higher 
prevalence of silent lacunar infarcts (high: 12.3%, medium: 17.7%, and low: 19.3%, 
p for trend 0.003), while skeletal muscle indices among the groups were similar. 
After multivariate adjustment by age, sex, body mass index, smoking status, physical 
activity, hypertension, diabetes, and dyslipidemia, the trend was still significant 
and the odds ratio for having silent lacunar infarcts was significantly higher in the 
lowest muscle strength tertile compared to the highest tertile [(High: 1.00 (reference), 
medium: 1.42 (95%CI: 0.98-2.04), Low: 1.48 (1.02-2.14), p for trend 0.043]. 
CONCLUSIONS: In the elderly people living in urban community, lower muscle 
strength of knee extensors was associated with higher prevalence of silent lacunar 
infarcts independent of other established risk factors.

620 Board #8 May 27 1:00 PM - 3:00 PM
Genetic Risk, Muscle Strength And Stroke Risk
Youngwon Kim1, Stephen J. Sharp2, Semi Hwang1, Shan Luo1, 
Shiu Lun Au Yeung1, Craig C. Teerlink1. 1The University of 
Hong Kong Li Ka Shing Faculty of Medicine, Hong Kong, Hong 
Kong. 2University of Cambridge School of Clinical Medicine, 
Cambridge, United Kingdom.
Email: youngwon@hku.hk
(No relevant relationships reported)

PURPOSE: Little is known about whether the beneficial impacts of increased muscle 
strength are consistent across all levels of genetic predispositions to stroke. The 
purpose was to examine whether the associations between muscle strength and stroke 
are independent of or vary by genetic risk for stroke.
METHODS: We included 312,398 individuals of European ancestry in UK Biobank 
(a prospective cohort of >500,000 adults aged 40-69 years) who had no stroke at 
baseline and genetic relatedness. Genetic risk was assessed using polygenic risk scores, 
calculated by multiplying the sum of risk-increasing alleles at a given locus by the 
known effect estimates. Muscle strength was assessed through grip strength tests via 
a hand dynamometer. Values from both hands were averaged, then divided by fat-
free mass. The outcome variables included incidence of overall (n=3,356), ischemic 
(n=2,632) and hemorrhagic (n=861) stroke over 9-year median follow-up. Overall, 
stratified and joint associations were estimated using Cox regression. RESULTS: 
Compared with the bottom tertile of muscle strength, hazard ratios [95% confidence 
interval] of stroke were 0.88 [0.81-0.95] and 0.80 [0.73-0.87] for the middle and 
top tertiles of muscle strength, respectively, after adjusting for confounders and 
genetic risk; higher levels of genetic risk were independently associated with higher 
hazards of stroke. Hazard ratios of stroke for the top muscle strength tertile were 0.82 

[0.69-0.96], 0.78 [0.67-0.91] and 0.81 [0.70-0.93] at low, medium and high genetic 
risk, respectively: no evidence of additive and multiplicative interactions detected. 
Compared with the reference category of high muscle strength and low genetic risk, 
there was an increased hazard of stroke for individuals who had medium or high 
genetic risk combined with low or medium muscle strength, but not for those who had 
medium genetic risk but high muscle strength. Similar associations were observed 
for ischemic and hemorrhagic stroke, although for hemorrhagic stroke, confidence 
intervals were wider and inconclusive for some of the associations.
CONCLUSIONS: Higher muscle strength was associated with lower risk of stroke, 
independently of genetic risk for stroke. The increased genetic risk of overall and 
ischemic stroke was partly attenuated through increased muscle strength.
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622 Board #1 May 27 1:00 PM - 3:00 PM
Acute Perceptual Responses To Individual And Group-
based High-intensity Interval Exercise In Girls
Jeanette M. Ricci1, Todd A. Astorino, FACSM2, Katharine D. 
Currie1, Karin A. Pfeiffer, FACSM1. 1Michigan State University, 
East Lansing, MI. 2California State University - San Marcos, 
San Marcos, CA.
(No relevant relationships reported)

Vigorous-intensity physical activity (PA), such as high-intensity interval exercise 
(HIIE), elicits greater health benefits than moderate-intensity PA. However, predictors 
of PA adherence such as affect and enjoyment are rarely assessed during HIIE in 
children. PURPOSE: To compare girls’ acute perceptual responses to different types 
of HIIE, treadmill-based (TM) and body-weight resistance exercise circuit (CIRC), 
and to CIRC performed in a small group setting. METHODS: Fifteen active girls 
(age = 9.2 ± 1.1 years) completed a graded exercise test to determine maximal aerobic 
speed (MAS). TM and CIRC were performed on separate days (randomized and 
counterbalanced), and then CIRC was completed in a small group (group CIRC). TM 
required eight 30s sprints at 100% MAS with 30s of active recovery at 40% MAS; 
whereas, CIRC consisted of 2 sets of 4 exercises performed ‘all out’ for 30s with 30s 
of active recovery. Perceived exertion (RPE 0-10), affective valence (Feeling Scale, 
-5 to +5), and exercise enjoyment (facial scale, 1-4) were recorded at pre-exercise, 
38%, and 75% of protocol completion, and post-exercise. Participants also completed 
surveys encompassing exercise enjoyment (PACES, 16-80) and positive and negative 
affect (10-item PANAS) prior to the exercise test and 15 minutes post-exercise. 
RESULTS: RPE increased significantly during exercise (P<0.001), yet there was 
no time by protocol interaction (P=0.12). Affective valence and enjoyment were 
unchanged during exercise (P>0.05) and similar between protocols (P>0.05). Mean 
affective valence and exercise enjoyment at post-exercise were equal to 3 ± 2 and 3 ± 
1 (TM) respectively, 3 ± 2 and 3 ± 1 (CIRC), and 4 ± 2 and 4 ± 1 (group CIRC). Mean 
exercise enjoyment (PACES) at baseline was equal to 69 ± 10 and did not significantly 
change post-exercise, and there was no change in positive or negative affect (P>0.05). 
CONCLUSION: Despite an exercise-induced increase in RPE, affect and enjoyment 
were unchanged during all protocols, suggesting that HIIE did not elicit unfavorable 
perceptual responses in individual and small-group settings. A possible explanation for 
our findings is our use of relatively brief work intervals and a lower volume exercise 
protocol compared to previous HIIE studies.

623 Board #2 May 27 1:00 PM - 3:00 PM
JOINT-, CONTRACTION-TYPE, AND CONTRACTION-
VELOCITY SPECIFIC DIFFERENCES IN MUSCLE 
STRENGTH OF LOWER EXTREMITY IN CHILDREN
Krista Casazza, Marzouq Almutairi, Sydney Watkins, Roshita 
Rathore, Harshvardan Singh. UAB, Birmingham, AL.
Email: kristac@uab.edu
(No relevant relationships reported)

PURPOSE: Concentric and eccentric muscle contractions produce dynamic 
movements requisite for activities of daily living (e.g. walking, running, and 
jumping). The purpose of this study is to examine joint-, contraction-type, and 
contraction-velocity specific differences as a function of lower extremity muscle 
strength in children. Methods: Thirteen children (male = 5, female = 8; age = 11.2 ± 
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1.1 years) participated in our cross-sectional study. After a familiarization session, 
participants performed randomized unilateral isometric (ISO), concentric (CON) 
and eccentric (ECC) muscle strength testing of the non-dominant knee extensors and 
ankle plantarflexors in a seated position at 120°/s and 180°/s on Biodex. Obtained 
peak torques were normalized to body mass. Differential muscle strengths were 
also calculated [D1 = (ECC120-CON120)knee; D2 = (ECC120-CON120)ankle; D3 = 
(ECC180-CON180)knee; D4 = (ECC180-CON180)ankle]. We used separate within 
repeated measures ANOVA to calculate muscle strength differences. Paired t-tests 
were used to compare the differential muscle strength (D1vs D2; D3 vs D4). Results: 
No difference was noted between ISO and CON. However, ISO and CON were lower 
than ECC muscle strength at 120°/s and 180°/s ( P < 0.01) at the knee and ankle. 
No difference was noted between D1 and D2 but D4 was significantly lower than 
D3 (P = 0.009). Conclusion: Irrespective of contraction velocity and the body sites, 
children display greatest muscle strength for ECC relative to CON or ISO which 
is site-dependent. Whether this is dictated by maturation associated site-specific 
neuromuscular inhibition remains to be investigated.

624 Board #3 May 27 1:00 PM - 3:00 PM
Relationship Between Deep Squat And Joint Range Of 
Ankle Motion In Young Female Hockey Players
Sandra L. Prieto1, Juan C. Mazza, FACSM2, Raul R. Festa2, 
María B. Pasquali3. 1National University of Colombia, Bogotá 
DC, Colombia. 2Biosystem Institute Sports Sciences, Rosario, 
Argentina. 3National University of Rosario, Rosario, Argentina.
(No relevant relationships reported)

BACKGROUND: The “Deep Squat” (DS) is a qualitative functional test that integrates 
muscle strength, neuromuscular control, mobility and joint stability. This test has been 
frequently used to identify risk of musculoskeletal injury in varied populations. The 
active joint range of motion (AROM) is the arc of mobility that an individual performs 
during a voluntary movement, measured objectively by goniometer. PURPOSE: 
Identify the relationship between the DS and the AROM of the ankle measured by 
goniometer in young female hockey players who belong to Gimnasia Esgrima Rosario 
Club. METHODS: Twenty young and healthy female hockey players (age: 16.12 ± 
1.16 years; Weight: 57.40 ± 6.32 Kg; Height: 161.42 ± 6.14 cm), participated in this 
study. Asymptomatic subjects were included, with no history of lumbar spine, hip, 
knee or ankle injuries. The functional DS test was measured by goniometer in angular 
degrees of movement for knee flexion, and three bilateral tests for the AROM of 
dorsiflexion of the ankle (a- Bipedal position with partial load; b- Seated with knee 
flexed at 90º; and c- Seated with knee at 0º of flexion). The Intraclass Correlation 
Coefficient (ICC: 0,832-0,993) and the Standard Error of Measurement (SEM: 0,803-
0,971) were established by analysis of variance one way for each variable measured. 
We have applied matched t-test differences to determine statistical differences (SD) 
between dominant and non-dominant leg at p<0.05. Correlations were calculated 
through Pearson coefficient (r) between DS and right and left AROM mean values. 
RESULTS: No significant differences (ns) were found for dominant and non-dominant 
leg. Low correlation was found for dorsiflexion in bipedal position with partial load (r 
= 0.48; p <0.05) and seated with knee flexed at 90º (r = 0.39; p = 0.09 ns). However, 
a moderate correlation was found between the goniometric measurement of DS and 
dorsiflexion in the seat with 0º knee flexion (r = 0.61; p <0.01). CONCLUSION: 
Based on the results, we conclude that the DS measured objectively by goniometer 
has a moderate r with dorsiflexion seated with knee at 0º of flexion (gastrocnemius 
muscle length test). Therefore, in this sample, the DS test could be influenced by 
other determinants factors different from mobility, as they are the muscle strength, 
neuromuscular control and joint stability.

625 Board #4 May 27 1:00 PM - 3:00 PM
Association Between Strength Fitness And Gross 
Motor Function In Children: A Us National Study
Zezhao Chen1, Jingyuan Zhu1, Suda Xu2, Weimo Zhu, FACSM1. 
1University of Illinois at Urbana Champaign, Urbana, IL. 
2Parkland College, Champaign, IL.
Email: zezhao.chen86@gmail.com
(No relevant relationships reported)

Zazhao Chen1, Jingyuan Zhu1, Suda Xu2 & Weimo Zhu, FACSM1

1University of Illinois at Urbana Champaign, Champaign, IL. 2Parkland College, 
Champaign, IL 
It was believed that children with better motor function and skills will be likely 
more physically active. Yet, contribution of fitness, especially muscular strength, to 
children’s motor function and skill has not been well understood.
Purpose: To examine the relationship between core and upper-body strength and gross 
motor function in children using a US national sample.
Methods:
Three data sets in the 2012 National Youth Fitness Survey (NNYFS) were merged: 
Test of Gross Motor Development – Second Edition (TGMD-2), modified pull-up, 
and plank. TGMD-2 total score (TGMD-2 TS) was calculated by adding “Local 

motor subtest raw score” and “Object control subtest raw score” together. Descriptive 
statistics and correlations of TGMD-2 TS, “# of correctly completed modified pull-ups 
(M-Pull-up)”, and “# of seconds planks position is held (Planks)” were computed using 
the 2012 NNYFS data.
Result: A total of 6375389 of boys and 6134317 of girls who aged between 3 and 5 
yr. old participated in 2012 NNYFS, and their performances (M±SD) in gross motor 
function and fitness, as well as their correlations (r), are summarized below:

Boy Girl

Age (yr.) 3 4 5 3 4 5

TGMD-
2 TS 37.8814.79 49.8515.95 60.5515.29 34.259.46 50.5012.60 60.0113.16

M-Pull-up 2.082.75 2.282.92

Plank 10.286.29 15.7014.87 24.6123.52 12.8910.02 21.9419.25 28.5521.38

r, TGMD-T 
vs. Plank 0.07 0.12 0.38 0.3 0.38 0.56

r, TGMD-T 
vs. M-Pull-
up

0.43 0.25

r, M-Pull-
up vs. 
Plank

0.35 0.30

Conclusion: As children become older, core and upper-body strength seems playing a 
positive impact on children’s gross motor function in both boys and girls.

626 Board #5 May 27 1:00 PM - 3:00 PM
The Pedi-CHAMP Agility Test: Completion Rates For 
Typically Developing Children Aged 5 To 17yrs
Kirsten Tulchin-Francis, Wilshaw Stevens, Anthony Anderson, 
Kelly Jeans. Texas Scottish Rite Hospital for Children, Dallas, 
TX.
Email: Kirsten.Tulchin-Francis@tsrh.org
Reported Relationships:  K. Tulchin-Francis: Ownership/interest/stock; 
Maxim Integrated.

The Comprehensive High-Level Activity Mobility Predictor (CHAMP) was developed 
to assess the rehabilitation and performance in active military service-members who 
sustained traumatic injury. A pediatric version of this 4-part agility test (the Pedi-
CHAMP) has been adapted for use in children aged 5 to 17 years. The Pedi-CHAMP 
consists of a) 30sec single limb stance (SLS) on each leg, b) a modified Edgren Side-
Step Test (Edgren) consisting of 3 continuous repetitions of side-step movements in 
each direction over a 4m course c) an L-test (10m forward, 10m side-step in each 
direction, 10m backwards) and d) the Illinois Agility Test (IAT) triple shuttle run with 
directional weaving on the second pass.
PURPOSE: To assess the completion rate of each portion of the Pedi-CHAMP in 
typically developing children aged 5 to 17 years.
METHODS: With IRB-approval, 1,093 children (574 females, average age 
11.0±3.9yrs (range 5.0-17.9yrs) were tested and included for analysis. Each participant 
was given two attempts to complete each portion of the test. If one attempt was 
unsuccessful or disqualified based on performance, a third attempt was offered. 
Participants were grouped by age (rounded down to the nearest year) and sex (male/
female). A complete test was noted if the participant was able to follow directions and 
did not demonstrate any performance deemed to disqualify the trial (missed end line/
cone, failed to maintain proper body position during side step, etc.)
RESULTS: All participants were able to follow the directions and perform the SLS 
test. It should be noted, however, that 29% were not able to maintain balance for 30 
secs on one or both legs. The SLS rate of completion was higher in girls than boys 
for children aged 5 to 11 years. The overall completion rates for the modified Edgren 
and L-test tasks were 93% and 92%, respectively. Similar trends between sexes were 
seen for both tests, with completion rates improving from 74% (Edgren) and 69% 
(L-Test) in children aged 5yrs to <90% by 8yrs of age. The Illinois Agility Test (IAT) 
had an overall completion rate of 99%, with all age-sex groups achieving at least 92% 
completion.
CONCLUSION: The Pedi-CHAMP is a 4-part agility test that can be successfully 
administered in typically developing children aged 5 to 17yrs.
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627 Board #6 May 27 1:00 PM - 3:00 PM
Effects Of Aerobic Training With Different RPEs To 
Double Poling Performance In Adolescent XC Skiers
Rasmus Pind, Priit Purge, Evelin Mäestu, Eno Vahtra, Jarek 
Mäestu. University of Tartu, Tartu, Estonia.
Email: rasmus.pind@ut.ee
(No relevant relationships reported)

Cross-country (XC) skiers frequently perform low intensity training sessions to 
improve their endurance capacity or for recovery from hard sessions. It is well known 
that exercise performed below a certain threshold intensity, adaptational responses will 
only occur after a certain duration. Rating of perceived exertion (RPE) scale may be 
helpful to identify reference markers for intensity-duration relationship. Such reference 
markers, especially during low intensity trainings, could help to improve exercise 
training in XC skiers’ performance.
PURPOSE: To investigate adaptation of low intensity sessions, by means of session 
RPE (sRPE) in two groups of adolescent XC skiers with different RPEs on double 
poling performance after 1-week pre-competitive season training camp. METHODS: 
Thirteen national level XC skiers (13.4±1.9 yrs; VO2max 51.2±8.0 ml·min-1·kg-1) 
participated in a 1-week camp in preparatory period. Pre- and post-camp double poling 
performance was measured with incremental exercise test on the ski ergometer. All XC 
skiers trained with the same training program. Based on the athletes´ RPE values they 
were divided into two groups. Group1, who rated their trainings lighter and a Group2 
who rated trainings harder compared to the median rating of all trainings. RESULTS: 
After excluding the intensive training session, Group1 average RPE rating was 
significantly higher compared to Group2 (3.09±0.90 vs 4.94±1.84, respectively) and 
total sRPE was also higher in Group2 compared to Group1 (4010±765 vs 2499±193 
AU, respectively), while total training time was not different (796±41 vs 786±55 
min, p<0.05). No significant differences were found in time spent in different HR 
zones between the two groups. Progression in ski ergometer performance in Group1 
was 10.0% (ES=0.18, small), while in Group2 the progression was 12.0% (ES=0.39, 
moderate).CONCLUSION: Despite training with similar training plan, adolescent XC 
skiers experience training load differently. This leads to differences in performance 
changes, highlighting the importance of individual volume-intensity description.
Supported by NRC Grant no. PUT1395G.

628 Board #7 May 27 1:00 PM - 3:00 PM
The Relationship Between Core Strength And Sportive 
Performance In Adolescent Female Soccer Players
Ceyda Sevinc1, Nevin Ergun, FACSM2. 1Hacettepe University, 
Ankara, Turkey. 2Sanko University, Gaziantep, Turkey.
Email: ceydasarial@gmail.com
(No relevant relationships reported)

PURPOSE: The effect of the strength of the core muscles on the sportive performance 
is still a controversial issue. At the same time, there is very little research on female 
soccer players on this topic. The aim of this study was to search the relationship 
between core strength and sportive performance in adolescent female soccer players.
METHODS: Thirty-six (mean age 16.5±1.1 years, BMI: 20.3±2.1 kg/m2) woman 
soccer players were included in this study. Core strength was evaluated by isokinetic 
dynamometer at the velocity of 60°/s and front abdominal power test. In the 
assessment of the sportive performance vertical jump test, 20 m sprint test and 
T-test were used. Spearman and pearson correlation tests were used to compare the 
correlation between core strength and sportive performance.
RESULTS: The correlation between isokinetic flexor muscle strength at 60°/s velocity 
and vertical jump peak power (r =.643, p<.05); 20 m sprint performance (r = -.629, 
p<.05); T test performance (r=-,510, p<.05) were determined. The correlation between 
isokinetic extensor muscle strength at 60°/s velocity and vertical jump peak power (r 
=.657, p<.05); 20 m sprint performance (r = -.714, p<.05); T test performance (r=-,442, 

p<.05) were determined. The correlation between front abdominal power test and 
vertical jump peak power (r =.737, p<.05); 20 m sprint (r = -.683, p<.05); T test (r = 
-.574, p<.05) were determined.
CONCLUSIONS: Core strength was correlated with sportive performances of 
adolescent female soccer players. The relationship between core strength and sportive 
performance tests reveals the importance of trunk strength in improving sportive 
performance. For this reason, we recommend that athletes’ training programs should 
include exercises improving trunk strength. In addition to this, athletes should be 
informed about core strength’s importance by physiotherapists or coaches.

629 Board #8 May 27 1:00 PM - 3:00 PM
Us Children Became Heavier And Unfit To Make 
Another Pull-up Test Failing
Weimo Zhu, FACSM, Jin Yan. University of Illinois at Urbana-
Champaign, Urbana, IL.
Email: weimozhu@uiuc.edu
(No relevant relationships reported)

PURPOSE: Since too many children and youth, especially girls, cannot perform a 
single chin-up, a modified pull-up (M-Pull-Up) test was developed (Pate et al., 1987), 
in which a test taker only pulls up only partial his/her body weight, and was used in the 
2nd National Children and Youth Fitness Study (NCYFS II) in 1987. This study was to 
determine if M-Pull-Up could still eliminate the “zero score” problem for the current 
children population.
METHOD: The modified pull-up data of 6-9 yr. old (N = 4678) from the 2012 
NHANES National Youth Fitness Survey (NNYFS, N= 494), were compared with the 
modified pull-up data from NCYFS II. Statistics, including median, interquartile range, 
cumulative frequency distributions for scores from 0 to 10, and correlations, were used 
for the analyses.
RESULTS: Between 1987 and 2012, 6-9 yr. children, on average, got slightly shorter 
(boys = -0.05 cm, girls = -0.2 cm), heavier (Weight: boys = +5.19 kg, girls = + 4.13 
kg; BMI: boys = +1. 31, girls = +1.14), less # of pull-ups (boys = -4.75, girls = -5). 
The “zero score” rates (%) in 1987 for 6-, 7-, 8-, 9-yr.-old boys were 7.16, 5.11, 2.60, 
and 2.61, respectively and for 6-, 7-, 8-, 9-yr.-old girls were 9.41, 6.29, 5.69, and 5.92, 
respectively; the corresponding “zero scores” rates in 2012 were increased to 22.86, 
6.45, 16.67, and 26.92 for boys, respectively and to 19.67, 30.65, 21.43, and 30.00 for 
girls, respectively.
CONCLUSION: The US children became heaver and less fit, which made another 
easier pull-up test failing.

B-14 Free Communication/Slide - All in the Wrist: 
Development and Application of Methods 
for Wrist-worn Devices
Wednesday, May 27, 2020, 1:00 PM - 3:00 PM
Room: CC-2022

630 Chair:  Tiago V. Barreira. Syracuse University, Syracuse, NY.
(No relevant relationships reported)

631 May 27 1:00 PM - 1:15 PM
Deep Learning Approach To Recognize Physical 
Activity Type From Wrist-worn Tri-axial Accelerometer
Mamoun T. Mardini1, Subhash Nerella1, Duane B. Corbett1, 
Amal Wanigatunga2, Todd Manini, FACSM1. 1University of 
Florida, Gainesville, FL. 2Johns Hopkins, Baltimore, MD.
Email: malmardini@ufl.edu
(No relevant relationships reported)

PURPOSE: Wrist accelerometers for assessing physical activity type and intensity are 
rapidly growing with the advent of smartwatch technology in both public and research 
arenas. There is a necessity to enhance the accuracy of the wrist models in estimating 
hallmark measures of physical activities. The purpose of this study is to compare 
the performance of conventional machine learning and deep learning networks in 
recognizing physical activity type and estimating energy expenditure using raw data 
from wrist-worn tri-axial accelerometer.
METHODS: Participants (95 women and 46 men, aged 20-89 yrs) performed a battery 
of 31 typical daily activities in a standardized laboratory setting (e.g. washing dishes, 
walking) while a tri-axial accelerometer collected data at 100 Hz on the right wrist. A 
portable metabolic unit was worn to measure metabolic intensity (ml/min of oxygen 
consumption) that was expressed as a relative metabolic equivalent (MET=(ml/kg/
min)/3.5). Deep learning networks comprising of convolutional neural networks 
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(CNN) and long-short-term memory (LSTM) were used to extract spatial and temporal 
representations from the raw accelerometry data. These representations were used to 
estimate energy expenditure and to recognize physical activity type. As a comparison, 
random forest algorithm was also used to estimate energy expenditure and recognize 
activity type from seven time and frequency domain features extracted from the raw 
data.
RESULTS: Deep learning networks resulted in high performance in recognizing 
physical activity type and estimating energy expenditure. The balanced accuracy was: 
88%, 93%, and 92% for recognizing locomotor, lifestyle and sedentary activities, 
respectively. Random forest resulted in a slightly lower accuracy for the same set 
of tasks (78%, 91%, and 86%). The root mean square error for estimating energy 
expenditure using deep learning networks was slightly lower at 0.74 compared to 0.78 
using random forest.
CONCLUSIONS: Deep learning models built using raw data from wrist-worn 
accelerometer data outperformed conventional machine learning algorithms such 
as random forest. These results show the efficacy of deep learning in extracting 
representation from the raw data without the need to relying on first creating a feature 
set that requires domain expertise.

632 May 27 1:15 PM - 1:30 PM
A Novel Method To Estimate Free-living 
Physical Behaviors From A Wrist-Worn 
ActiGraphTMAccelerometer
Greg J. Petrucci, Jr., Robert T. Marcotte, Melanna F. Cox, Patty 
S. Freedson, FACSM, John Staudenmayer, John R. Sirard, 
FACSM. University of Massachusetts, Amherst, MA. (Sponsor: 
John R. Sirard, PhD., FACSM)
Email: gpetrucci@umass.edu
(No relevant relationships reported)

BACKGROUND: Despite the proliferation of body-worn sensors to assess 
physical behaviors (e.g. physical activity and sedentary behavior; PBs), processing 
accelerometer data collected from free-living (FL) individuals remains a challenge.
PURPOSE: To develop a method to estimate FL PBs from wrist-worn ActiGraph 
accelerometer count data.
METHODS: Forty-nine participants (X +/- SD age:20.4±1.3 yrs, 45.8% male) wore 
an ActiGraph wGT3X-BT on their non-dominant wrist during four, 1-hour FL sessions. 
Sessions were video-recorded and coded using a direct observation (DO) system that 
provided criterion measures, including intensity category. All steps in the novel method 
were developed using a subset (n=44) of participants and tested on the remaining 
(n=5). The first step identifies inactive bouts (e.g. sedentary and standing behaviors) 
using a vector-magnitude threshold, chosen via a grid-search to maximize the positive 
predictive value (PPV) of inactive classification. The second step uses statistical 
features of the count data and bout length (seconds) as inputs to random forest models 
to estimate active (light, moderate, vigorous) vs inactive periods. Percent agreement 
between criterion-measured (DO) and method estimated PB was evaluated using 
second-by-second data. Gini impurity index was used to measure the importance of 
statistical features used as inputs to the random forest models.
RESULTS: The first step identified a vector magnitude threshold that resulted in a 
PPV 95.71% for inactive classification. In the holdout sample, steps 1 and 2 correctly 
classified 84.1% of inactive and active bouts. Gini impurity index revealed that bout 
length (seconds) was most important among statistical features.
CONCLUSIONS: The new method performed well at estimating FL PBs from wrist-
worn ActiGraph accelerometer counts. Future work should investigate how to improve 
method estimates using PB bout duration and other novel accelerometer statistical 
features.Supported by NIH NIDDK 1R01DK110148

633 May 27 1:30 PM - 1:45 PM
A Method To Estimate Free-living Behaviors Using 
High-frequency Wrist Accelerometer Data
Robert T. Marcotte, Greg J. Petrucci, Melanna F. Cox, Patty 
S. Freedson, FACSM, John W. Staudenmayer, John R. Sirard, 
FACSM. University of Massachusetts Amherst, Amherst, MA. 
(Sponsor: John R. Sirard, FACSM)
Email: rmarcotte@umass.edu
(No relevant relationships reported)

PURPOSE: To develop a novel method to estimate free-living sedentary behavior 
and activity intensity using high-frequency wrist accelerometer data. METHODS: 
Forty-nine participants (mean ± SD; age: 20.4±1.3 yrs, 45.8% male) completed four, 
1-hour sessions of free-living behaviors in home, school, community, and exercise 
environments. Each session was video-recorded (DO) and participants wore an 
ActiGraph wGT3X-BT (AG) accelerometer on the non-dominant wrist. Videos were 
coded for whole body movement, contextual activity type, and activity intensity from 
the Compendium of Physical Activities (e.g. walking, shopping, 2.8 METs). The 
novel two-step method (SojWrist) first segments AG data into bouts, or “sojourns”, 
of inactivity (i.e. sedentary and standing behaviors) or activity using an acceleration 

standard deviation threshold and random forest model. The second step estimates the 
intensity of inactive (sedentary, light) and active (light, moderate, vigorous) sojourns. 
Separate inactive and active sojourn RF models were fit to estimate intensity using 
bout duration and time- and frequency-domain AG signal characteristics. A 90-10 
sample split was used for SojWrist development (N = 44) and cross-validation (N=5). 
Percent agreement between DO and SojWrist was evaluated at each step using second-
by-second data. RESULTS: In the cross-validation sample, 91.8% [95%CI: 87.0%, 
96.5%] of inactive and active periods were classified correctly from step 1 of SojWrist. 
After step 2, overall percent agreement between DO and SojWrist was 86.9% [95%CI: 
78.9%, 95.0%] across all intensity categories (Table). CONCLUSION: The new 
SojWrist performed well at estimating free-living activity intensity categories from a 
wrist worn accelerometer. Future work should strive to improve method performance 
for predicting activity intensity categories and test validity on a diverse, independent, 
free-living sample. Supported by NIH NIDDK 1R01DK110148

634 May 27 1:45 PM - 2:00 PM
Does Heart Rate Improve Prediction Of Oxygen Uptake 
From Hip Or Wrist Accelerometer Output In Adults With 
Down Syndrome?
Slater H. Richardson, Caleb S. McCreary, Poram Choi, 
Supreete Ghosh, Stamatis Agiovlasitis, FACSM. Mississippi 
State University, Mississippi State, MS. (Sponsor: Dr. Stamatis 
Agiovlasitis, FACSM)
Email: shr83@msstate.edu
(No relevant relationships reported)

Heart rate (HR) may improve the prediction of the rate of oxygen uptake (VO2) 
from accelerometer output, but this has not been examined in adults with Down 
syndrome (DS). Addressing this issue may have implications for accelerometer-
based measurement of physical activity and sedentary behavior in adults with 
DS. PURPOSE: To examine if HR improves VO2 prediction from hip- and wrist-
accelerometer output in adults with DS. METHODS: Sixteen adults with DS 
(10 men; age 31 ± 15 years) performed 12 tasks including physical activities and 
sedentary behaviors. VO2 was measured with portable spirometry (K4b2, Cosmed) 
and accelerometer output (Vector Magnitude [VM]) with a hip- and a wrist-worn 
accelerometer (wGT3X-BT, Actigraph). We used multi-level regression to predict 
VO2 from VM alone and VM and HR together. We evaluated prediction accuracy 
with the absolute percent error and Bland-Altman plots. Analyses were run separately 
for hip and wrist accelerometer VM. RESULTS: Both hip- and wrist-derived VM 
significantly predicted VO2 (p <0.001; R2 = 0.74 and 0.49 for hip and wrist model, 
respectively). HR significantly contributed to both models (p <0.001; R2 = 0.73 and 
0.55 for hip and wrist model, respectively). For hip data, absolute error did not differ 
significantly between the model with VM alone and the model with VM and HR (24 
± 27 and 26 ± 27%, respectively; p = 0.15). For wrist data, absolute error was higher 
for the model with VM alone than the model with VM and HR (43 ± 39 and 37 ± 38%, 
respectively; p = 0.017). Bland-Altman plots indicated zero mean error for all models 
and limits of agreement were wider for wrist- than hip-models. For hip-models, limits 
of agreement were similar between VM alone and VM and HR (-5.6 to 5.6 and -5.8 to 
5.6 ml.kg-1.min-1, respectively). For wrist-models, limits of agreement were somewhat 
wider for VM alone than VM and HR (-7.9 to 7.6 and -7.4 to 7.1 ml.kg-1.min-1, 
respectively). CONCLUSION: Inclusion of HR does not improve prediction of VO2 
from hip-accelerometer VM in adults with DS. HR may slightly improve prediction 
of VO2 from wrist-accelerometer VM. Overall, hip-accelerometer VM is better than 
wrist-accelerometer VM at prediction of VO2 during physical activities and sedentary 
behaviors in adults with DS. Supported by NIH Grant R15HD098660
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635 May 27 2:00 PM - 2:15 PM
Sedentary Time And Markers Of Physical Function In 
Those With Established Type 2 Diabetes
Joseph Henson1, Andrew Hall2, Thomas Yates1, Emma Baldry2, 
Emer Brady1, Charlotte L. Edwardson1, Alex V. Rowlands1, 
Melanie J. Davies2. 1University of Leicester, Leicester, United 
Kingdom. 2University Hospitals of Leicester, Leicester, United 
Kingdom.
Email: jjh18@le.ac.uk
(No relevant relationships reported)

PURPOSE: An accelerated ageing process places those with type 2 diabetes mellitus 
(T2DM) at risk of physical functional impairments at a younger age. Although the 
importance of moderate-to-vigorous physical activity (MVPA) is acknowledged, 
emerging research suggests that sedentary time may be also be important. Therefore, 
the aim was to examine cross-sectional associations between device-assessed sedentary 
time and markers of physical function in a population with T2DM and to determine 
whether associations were modified by the recommended levels of MVPA.
METHODS: Participants with T2DM (>6months), aged 18-75 years were recruited as 
part of an ongoing, cross-sectional study (CODEC) conducted in the Midlands, UK. 
Participants were asked to wear an accelerometer (GENEActiv, ActivInsights Ltd, 
Kimbolton, UK) on their non-dominant wrist for 7 days to quantify habitual levels 
of sedentary time and MVPA. Generalised linear models examined the associations 
between sedentary time, the short physical performance battery (SPPB), the sit-to-
stand 60 second test (STS60) and 4 metre timed walk. Interaction terms determined 
whether results were consistent across MVPA categories (active [>150min/wk of 
MVPA] vs. inactive [<150min/wk of MVPA])
RESULTS: 621 participants had valid accelerometer and physical function data 
(age 63.6±8.4 years, 34.5% female, BMI=31.0±5.0kg/m2). Following adjustment for 
various covariates, including age, sex, ethnicity, medication and MVPA, sedentary 
time was detrimentally associated with SPPB score, STS60 reps and walk time. When 
results were stratified by MVPA (active (24.5%) vs. inactive (75.5%)), each 60 minutes 
of sedentary time was associated with a 0.3 lower SPPB score (p=0.020), 1.4 fewer 
STS60 reps (p=0.016) and 0.2s longer walk time (p=0.043) in the inactive group only. 
No significant associations were found in the active group.
CONCLUSION: Sedentary time is adversely associated with markers of physical 
function, but associations were only present in those individuals who do not meet 
current physical activity recommendations for health. Along with promoting MVPA, 
future therapeutic interventions that focus on reducing sedentary time in those with 
T2DM and impaired physical function may be warranted in inactive individuals.
Supported by NIHR Leicester BRC

636 May 27 2:15 PM - 2:30 PM
Agreement Between Fitbit And Actigraph Estimates Of 
Physical Activity In Young Children
Michael D. Schmidt, Stephen Rathbun, Zhixuan Chu, Benjamin 
D. Boudreaux, Lindsay Hahn, Kyle Johnsen, Sun Joo Ahn. 
University of Georgia, Athens, GA.
Email: schmidtm@uga.edu
(No relevant relationships reported)

Commercial wearables are used to track physical activity (PA) levels in children and as 
tools for increasing PA participation in youth. However, few studies have examined the 
agreement between commercial and research grade devices in assessing PA in children. 
PURPOSE: To compare estimates from a wrist-worn Fitbit Flex 2 to a waist-worn 
Actigraph GT9X Link in elementary school children. METHODS: Forty children 
aged 6-10 years wore a Fitbit Flex 2 (on non-dominant wrist) and an Actigraph 
GT9X Link (on waist) for up to two weeks while school was in session. Children 
were instructed to wear the Fitbit continuously and to wear the Actigraph during all 
waking hours. Parents were given wear reminders via text each morning. For each 
device, an adapted Choi algorithm was used to flag non-wear periods (defined as ≥90 
minutes of continuous 0 step values). Steps and intensity-specific estimates of daily 
PA from each device were averaged across time periods when both devices were worn 
simultaneously, and estimates were compared using days with 10+ h of concordant 
wear and using all available data. RESULTS: Across 91 days with concordant device 
wear of 10+ h, Fitbit estimates were 25% higher for steps (Mean±SD = 10318±3846 
steps) and 44% higher for vigorous intensity PA (16.2±22.1 min) compared to the 
Actigraph GT9X Link (8260+3614 steps; 11.3±15.9 min). In contrast, Fitbit estimates 
of moderate intensity PA (26.8±21.1 min) were 20% lower than Actigraph estimates 
(33.3±24.3 min). Pearson correlations between device estimates were higher for steps 
(r=0.62) than for moderate (r=0.55) or vigorous (r=0.28) intensity PA. Similar patterns 
were observed when all available concordant data were analyzed (n=377 days), with 
the Fitbit recording 20% more steps, 28% less moderate PA, and 36% more vigorous 
PA than the Actigraph. CONCLUSIONS: Wrist-worn consumer wearables may 
produce higher estimates of steps and vigorous intensity PA, and lower estimates of 

moderate intensity PA, in elementary school children. Absent additional evidence, 
consumers and researchers should be cautious when using wrist-worn consumer 
devices to assess absolute levels of PA in youth.
Supported by a grant from NHLBI (R01HL135359).

637 May 27 2:30 PM - 2:45 PM
Do GPS Capable Fitness Watches Accurately Measure 
Exercise Distances?
David Q. Thomas, FACSM, Adam Jagodinsky, Delaney 
Mahoney, Ryan Schwerzler, Tessa Gridley, Catherine Guiffre. 
Illinois State University, Normal, IL.
(No relevant relationships reported)

Fitness watches have become popular for assessing activity habits. Manufacturers of 
GPS capable activity monitors claim their devices provide valid and reliable measures 
of distances traveled. PURPOSE: To determine if six popular physical activity 
watches provide accurate measures of GPS recorded distances. METHODS: An Apple 
Watch (AW), Fitbit Ionic (FI), Fitbit Versa (FV), Garmin Vivosport (GVS), Garmin 
Vivoactive 3 (GVA), and a Garmin Forerunner 35 (GF) were all tested on indoor and 
outdoor oval tracks, an outdoor walking trail and a zig-zag pattern course. Twenty 
trials were performed on each course by the same researcher. An industrial TR 88016 
FX Series collapsible measuring wheel established actual distance (200 m). Two 
watches were worn at the same time on the left arm. Each watch was set to walking 
and their GPS signal was turned on and connected. Distance measured by the wheel 
and each watch was recorded. Means, standard deviations, and percent relative error 
were calculated for the GPS distance of each watch. RESULTS: For the outdoor trail 
condition, the results showed distances ranging from 180.0 to 204.4 m (FI: 180.2 m, 
10.4%, FV: 186.6 m, 7.6%, GVA: 200.7 m, 4.0%, AW: 201.1 m, 4.2%, GVS: 204.4 
m, 4.8%, GF: 204.4 m, 4.4%). For the zig-zag course condition, the range was from 
184.2 to 204.4 m (GVS: 184.2 m, 4.1%, GF: 189.0 m, 6.0%, FI: 189.8 m, 5.6%, FV: 
197.9 m, 4.0%, AW: 197.9 m, 4.0%, GVA: 204.4 m, 4.1%). For the outdoor track, the 
range was from 179.3 to 204.4 (FV: 179.3 m, 10.8%, AW: 189.8 m, 5.6%, FI: 195.5 
m, 4.8%, GVS: 200.3 m, 4.0%, GVA: 202.8 m, 4.0%, GF: 204.4 m, 4.1%). For the 
indoor track, the range was from 164.2 to 169.0 (FI: 164.2 m, 18.3%, AW: 169.0 m, 
16%). All Garmin devices failed to record an indoor measurement. CONCLUSIONS: 
The least and most accurate measurements for each condition were: trail (FI and 
GVA), zig-zag (GVS and FV), outdoor track (FV and GVS) and indoor track (FI and 
AW), respectively. The Garmins were the most accurate for the outdoor track with all 
exhibiting a 4.0% error. Indoor, all devices were less accurate. Only AW and FI had 
functioning GPS indoor and showed their most error in this setting. Caution must be 
used when relying on physical activity monitors if accuracy is desired in measuring 
distance via GPS.

638 May 27 2:45 PM - 3:00 PM
Calibrating Physical Activity And Sedentary Behavior 
For Wrist-worn Accelerometry In Women 60 Years And 
Older
Kelly R. Evenson, FACSM1, Fang Wen1, Chongzhi Di2, Andrea 
Z. LaCroix3, Cora E. Lewis4, Michael J. LaMonte, FACSM5, 
I-Min Lee, FACSM6, Eileen Rillamas-Sun2, Lesley Fels Tinker2, 
David M. Buchner, FACSM7. 1University of North Carolina 
- Chapel Hill, Chapel Hill, NC. 2Fred Hutchinson Cancer 
Research Center, Seattle, WA. 3University of California - San 
Diego, San Diego, CA. 4University of Alabama - Birmingham, 
Birmingham, AL. 5University at Buffalo - SUNY, Buffalo, NY. 
6Harvard Medical School, Boston, MA. 7University of Illinois at 
Urbana-Champaign, Champaign, IL.
(No relevant relationships reported)

PURPOSE: While emerging approaches for defining physical activity and sedentary 
behavior using accelerometry exist, cutpoint-based definitions remain a frequent 
convention. We explored whether a calibration study could contribute to wrist-worn 
accelerometer count cutpoints among women >=60 years.
METHODS: Women (n=199) 60-91 years wore an ActiGraph GT3X+ accelerometer 
on their left wrist while performing eight structured activities. Intensity was 
continuously measured using an Oxycon portable indirect calorimeter. Accelerometer 
data were analyzed in 15-second epochs with both normal and low frequency extension 
(LFE) filters. Receiver operating characteristic (ROC) curves were used to calculate 
cutpoints for sedentary behavior, light (low and high), and moderate to vigorous 
physical activity (MVPA) using vertical axis and vector magnitude (VM) counts. 
Cutpoints were selected that balanced the number of false positives and false negatives 
using three different classifications: one based on specific activities and two based on 
measured metabolic equivalents (e.g., 1 MET=3.0 or 3.5 ml/kg/min). Area under the 
ROC curves (AUC) were interpreted as excellent (0.90-1.00), good (0.80-0.89), fair 
(0.70-0.79), poor (0.60-0.69), or failure (<=0.59).
RESULTS: Average VM counts/15-sec varied by activities: 76 watch DVD, 675 
assemble puzzle, 836 mopping, 1875 wash/dry dishes, 2180 laundry, 570 walk 
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1.5 mph, 637 walk 2.0 mph, 1132 walk 2.5 mph, and 1094 400 meter walk. Of the 
three cutpoint classifications, activity types performed best based on sensitivity and 
specificity. Using the normal filter, the AUC was good for sedentary cutpoints (vertical 
axis 0.88; VM 0.88), but was fair to poor for light high intensity (vertical axis 0.74; 
VM 0.64) and failed for MVPA (vertical axis 0.50; VM 0.50). Findings were similar 
when using the LFE filter, with only sedentary results indicating good to excellent 
results (vertical axis 0.90; VM 0.89).
CONCLUSION: This approach provided useful sedentary but not physical activity 
indicators for wrist-worn accelerometry counts. Further research is needed to 
understand whether wrist-worn accelerometry can accurately measure higher intensity 
physical activity in older adults.

B-15 Free Communication/Slide - Clinical Exercise 
Testing
Wednesday, May 27, 2020, 1:00 PM - 3:00 PM
Room: CC-2005

639 Chair:  Jonathan Myers, FACSM. Veterans Affairs Palo Alto  
 Health Care System, Palo Alto, CA.

(No relevant relationships reported)

640 May 27 1:00 PM - 1:15 PM
Calf Muscle Oxygenation Limits Maximal Respiratory 
Performance During Incremental Walking Test In Obese 
Children
Louis Toulouse1, Patrick Mucci2, Pierre Morel1, Christophe 
Aron3, Gautier Zunquin4. 1Université du Littoral Côte d’Opale, 
Dunkerque, France. 2Université de Lille, Lille, France. 3Hôpital 
Maritime de Zuydcoote, Zuydcoote, France. 4Université Pau 
Pays de l’Adour, Anglet, France.
Email: louis.toulouse@etu.univ-littoral.fr
(No relevant relationships reported)

PURPOSE: To study the interrelationship between respiratory and muscle 
haemodynamic responses during an incremental exercise in overweight children and 
confirm the limitations clinically observed that lead to the premature termination of an 
aerobic fitness test.
METHODS: Twenty-four overweight children (12 girls and 12 boys) performed a 
progressive maximal treadmill test during which the slope increases every minute. 
Changes in muscle oxygen (O2) supply were continuously assessed using near-infrared 
spectroscopy. Pulmonary gas exchanges and heart rate (HR) were measured. For each 
participant, changes in deoxyhemoglobin level (Δ[HHb]) in the medial head of the 
gastrocnemius muscle were expressed as a function of time, then as a percentage of 
peak of oxygen uptake (VO2 peak). The influence of the sex, BMI and maturation on 
breakdown point in muscle desoxyhemoglobin (BPHHb) was assessed with linear model 
effects.
RESULTS: Girls reach lower VO2 peak than boys (p = 0.07). A BPHHb occured during 
the test in 9 girls and 6 boys and was strongly correlated with VO2 peak (r = 0.80, p < 
0.001). Expressed as a percentage of maximal theorical value, HR peak tended to be 
higher in non BPHHB (94.7 ± 5) than in BPHHB (89.9 ± 8) participants (p = 0.1). Current 
data suggests that a lower maturation and lower BMI are the two main factors that 
delay the onset of BPHHb.
CONCLUSIONS: Oxygenation of the calf muscle could limit maximal respiratory 
performance during an incremental walking test with a slope, especially in prepubere 
obese children who have lower BMI. Muscle limitations should be considered when 
choosing a protocol to assess VO2 peak in this population.

641 May 27 1:15 PM - 1:30 PM
High Peak Exercise Blood Pressure In Athletes Is 
Proportional To Exercise Capacity.
Kristel Johanna Hilde Janssens1, Guido Claessen2, Stephen 
Foulkes1, Luke Rowsell1, Darragh Flannery1, Erin Howden1, 
Andre La Gerche1. 1Baker Heart and Diabetes Institute, 
Melbourne, Australia. 2UZ Leuven, Leuven, Belgium.
Email: kristel.janssens@baker.edu.au
(No relevant relationships reported)

An abnormal blood pressure (BP) response to exercise is an important physiological 
variable associated with a risk of sub-clinical hypertension. Reference values are 
poorly defined and lack contextualization to physiological demands that can be 
obtained among very active populations.

PURPOSE: To assess the relationship between systolic BP (SBP) and workload and to 
determine reference values of SBP response to exercise in endurance athletes.
METHODS: We recruited 123 current and former endurance athletes (76% 
male), aged 16-80 years. BP was measured every 2 min during a maximal bicycle 
cardiopulmonary exercise test using a TangoM2 automated BP monitor. Relationship 
between SBP measured at 25%, 50%, 75% and 100% of maximum workload and 
power output during exercise were determined by linear regression analysis using 
STATA software.
RESULTS: SBP increased from 128 ±13 mmHg in males (age 40±18 years) and 116 ± 
12 mmHg in females (age 35±14 years) to peak 223 ± 27 mmHg and 203 ± 19 mmHg, 
respectively (P<0.0001). The majority of participants demonstrated an exaggerated 
SBP response to exercise (72% of males and 82% of females) as defined by the 
American Heart Association guidelines. There was a strong correlation between power 
output and SBP (r2 = 0.67, P<0.001, Figure 1). Males achieved 123±18% and females 
134±26% of their predicted VO2 max (P<0.01). There was no statistical difference in 
exercise SBP response according to age or BMI. Gender and hypertensive medication 
did have a statistically significant, but weak correlation to SBP (P<0.01 and P<0.001 
respectively r2 =0.03 for both)
CONCLUSION: High SBP values are observed in athletes at peak exercise, 
frequently exceeding ‘normal value’ definitions. However, SBP increases can be 
explained by the supra-normal exercise capacity, thus, should be considered in the 
context of exercise capacity.

642 May 27 1:30 PM - 1:45 PM
Aerobic Fitness Is Related To Sports Participation In 
Children With Congenital Heart Disease
Astrid-Marie De Souza1, Kathryn Armstrong1, Nicholas Tran2, 
Kaelan C. Naylor2, Hilary V. Romans1, James E. Potts1, Martin 
C. K Hosking1, David C. Clarke3. 1BC Children’s Hospital, 
Vancouver, BC, Canada. 2Simon Fraser University, Burnaby, BC, 
Canada. 3Simon Fraser University, Vancouver, BC, Canada.
Email: adesouza2@cw.bc.ca
(No relevant relationships reported)

Purpose: Underlying structural lesions in congenital heart disease (CHD) result in 
differences in anatomy and physiology that may affect peak aerobic capacity (VO2peak). 
The relationship between sports participation and VO2peak is unclear in these patients. 
The aim of this study was to determine if children with CHD who participated in sports 
had a higher VO2peak than those who did not.
Methods: Two-year, single-centre, retrospective review (May 2016-November 2018). 
Fifty-eight CHD patients were included based on diagnosis: 9 aortic valve disease; 13 
coarctation; 6 Ross procedure; 20 tetralogy of Fallot, and 10 transposition of the great 
arteries. Sports participation was assessed by an ACSM Clinical Exercise Physiologist 
at the time of testing and categorized into 3 groups: 0-1 day/week; 2-3 days/week; 
≥4 days/week. A validated institutional treadmill protocol (BCCH) was used. The 
criteria for a maximal test included: VO2 plateau, respiratory exchange ratio>1.0, and/
or a peak heart rate >200 bpm. VO2peak Z-scores1, gas exchange threshold (GET) and 
O2 Pulse were calculated. Data are reported in frequency tables and as medians and 
interquartile ranges. Kruskal-Wallis and Mann Whitney U tests were used to test for 
group differences. P<0.05 was considered statistically significant.
Results:
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Table 1

Sports Participation P

0-1 day/week
n=17

2-3 days/week
n=30

≥4 days/week
n=11

Age (years) 15.6
(13.5,17.8)

15.5
(13.7,17.2)

15.0
(14.0,16.1) NS

VO2peak
(mL/min/kg)

30.3
(27.8,39.6)

39.9
(34.6,48.1)

44.7
(41.3,51.5) <0.001

VO2peak
Z-Score

-1.89
(-2.37,-1.16)

-0.84
(-1.28,-0.30)

-0.78
(-0.88,0.05) 0.002

%VO2peak
@ GET

52
(45,65)

61
(45,69)

57
(44,65) NS

O2 Pulse (mL/beat/kg) 0.16
(0.14,0.21)

0.20
(0.19,0.25)

0.23
(0.21,0.28) 0.004

Those who participated in sports 2-3 days/week or more had a significantly higher 
VO2peak, VO2peak Z-score, GET and O2 Pulse than those with 0-1 day/week (Table 1). 
There were no differences between those who participated in sports 2-3 days/week 
compared to ≥4 days/week. VO2peak was similar between CHD cohorts (p=0.21).
Conclusions: VO2peak is higher in those who participate in sports compared to those 
who do not. It is unclear whether those who have a higher VO2peak are more inclined 
to participate in sports or whether sports participation leads to a higher VO2peak these 
CHD patients. The role of exercise rehabilitation in the 0-1 day/week group needs to 
be explored.
1Ahmad et al 2001

643 May 27 1:45 PM - 2:00 PM
Symptom And Physiological Response To Exercise 
Following Concussion
David R. Howell1, Danielle Hunt2, Stacey E. Aaron3, J Andrew 
Taylor3, William P. Meehan, III2, Can Ozan Tan3. 1Children’s 
Hospital Colorado, Aurora, CO. 2Boston Children’s Hospital, 
Boston, MA. 3Spaulding Rehabilitation Hospital, Cambridge, 
MA. (Sponsor: Louis Osternig, PhD, ATC, FACSM)
Email: David.Howell@CUAnschutz.edu
(No relevant relationships reported)

Exercise can exacerbate concussion symptoms, even when symptom are not apparent 
at rest. Whether this relates to a physiologic response to exercise remains unknown. 
PURPOSE: To examine symptom and physiologic responses to a stationary bike 
exercise protocol among participants with concussion and uninjured controls. 
METHODS: 32 concussed individuals (age=16.9±2 years; 50% female; 12.4±5 days 
post-injury) and 22 healthy controls (age=18.3±2 years; 59% female) completed 
a modified YMCA branching exercise protocol. After warmup (3 mins; 50 watts), 
participants progressed to Stage 1 (3 mins; 100 watts). Stage 2 was based on Stage 1 
HR (2 mins; 175 watts if <60% age predicted HR; 150 watts if 60-70% age predicted 
HR; 125 watts if >70% age predicted max HR). Stages 3-5 lasted 2 mins, and 
increased by 50 watts/stage. Stopping criteria were symptom worsening (visual analog 
scale [VAS, 0 - 100] change>30) or 85% age-predicted HR. We assessed changes 
(end - baseline) for VAS, HR, systolic/diastolic blood pressure (SBP/DBP), rating of 
perceived exertion (RPE), carbon dioxide output (VCO2), respiratory exchange ratio 
(RER), and oxygen consumption (VO2)]. RESULTS: The concussion group reported 
significantly higher symptom severity at rest than controls (21.0±19.6 vs. 5.6±5.6; 
p=0.002). Resting HR (63.4±9.8 vs. 64.6±7.3) and protocol duration (11.3±2.0 vs. 
11.5±1.3 minutes) were similar between groups. 22% of concussed participants 
stopped due to symptom exacerbation. Symptom change was not significantly different 
between groups (VAS= 10.4±16.1 vs. 4.7±11.2; p=0.18). The control group had 
significantly larger increase in DBP than the concussion group (6.1±5.7 vs. 1.4±4.8; 
p=0.003). VAS change was significantly associated with HR change among concussed 
(β=-0.45; 95% CI=-0.87, -0.02; p=0.04) and control groups (β=0.67; 95% CI=0.18, 
1.17), and for control subjects, VAS change was associated with RPE (β=2.9; 95% 
CI=0.55, 5.22; p=0.02) and SPB (β=-0.73; 95% CI= -0.97, -0.48; p<0.001) changes. 
CONCLUSIONS: Using a branching bike-based exercise protocol, most participants 
achieved 85% age-predicted maximum HR, rather than symptom exacerbation. The 
amount of symptom provocation between groups was similar. Greater HR changes 
during exercise were associated with greater symptom provocation independent of 
group.

644 May 27 2:00 PM - 2:15 PM
VO2/WR Slope And HR/VO2 Slope Predict Major 
Adverse Events In Patients With Severe Heart Failure
Stephan Mueller1, Jeffrey W. Christle2, Kegan J. Moneghetti2, 
Myriam Amsallem2, Martin Halle1, Francois Haddad2, Jonathan 
Myers, FACSM3. 1Klinikum rechts der Isar, Technical University 
of Munich, Munich, Germany. 2Stanford University, Stanford, 
CA. 3Veterans Affairs Palo Alto Health Care System, Palo Alto, 
CA.
Email: stephan.mueller@mri.tum.de
(No relevant relationships reported)

In chronic heart failure (CHF), cardiopulmonary exercise testing (CPET) yields key 
prognostic parameters. In addition to peak oxygen uptake (peakVO2), ventilatory 
efficiency (VE/VCO2 slope) and exercise oscillatory ventilation (EOV), other 
parameters such as oxygen pulse [O2-pulse; VO2/heart rate (HR)] kinetics are 
considered of clinical interest. However, the prognostic value of O2-pulse kinetics in 
CHF has not yet been thoroughly examined. Purpose: The purpose of this study was 
to determine whether impaired O2-pulse kinetics and associated parameters including 
VO2 as a function of work rate (VO2/WR slope) and HR/VO2 slope predict major 
adverse events in patients with CHF. Methods: O2-pulse kinetics was classified as 1) 
continual rise; 2) plateau; and 3) decrease. To evaluate the hazard ratio and significance 
of the optimal cutoffs for VO2/WR slope and HR/VO2 slope we used a two-fold cross-
validation process. Kaplan-Meier curves and univariate as well as multivariate cox 
regressions were used to compare time to the composite outcomes of all-cause death, 
heart transplantation (HTx) and left ventricular assist device (LVAD) implantation 
between groups. Results: 242 patients (55±13 years, 78% male, 50±15% of predicted 
peakVO2) with CHF were included in the study. During the mean follow-up of 
27.5±23.3 months, 112 patients (46%) had an event (50x LVAD, 39x HTx, 23x death). 
Neither an O2-pulse plateau (43%) nor a decrease (7%) distinguished patients with and 
without events. However, VO2/WR and HR/VO2 slopes were significant univariate 
predictors (p<0.001) of the outcomes (Fig.1). In the multivariate analysis, peakVO2, 
VO2/WR slope and EOV [hazard ratios (95% CI): 2.06 (1.20-3.54), 2.03 (1.21-3.38) 
and 1.65 (1.11-2.45), respectively] remained significant independent predictors 
(p<0.05). Conclusion: VO2/WR slope and HR/VO2 slope during CPET appear to be 
of potential benefit for predicting outcomes in patients with CHF, whereas O2-pulse 
kinetics did not.

645 May 27 2:15 PM - 2:30 PM
Optimal Distance For Normal Gait Speed Testing
Rosalba Saavedra, Brian Bischoff, Steven Kim, Eric Martin. 
California State University, Monterey Bay, Seaside, CA. 
(Sponsor: Kent Adams, FACSM)
Email: rsaavedra@csumb.edu
(No relevant relationships reported)

PURPOSE: Walking speed tests are valid tools for predicting functional independence 
outcomes, however research has not yet agreed on their predictive ability for 
cardiovascular disease events. There are a range of distances used for walking speed 
tests, which generates a gap in knowledge and questions the test’s accuracy and clinical 
significance. The purpose of the current study was to determine an optimal distance to 
calculate gait speed that can be used to standardize walking tests in clinical settings.
METHODS: Participants walked at their normal gait speed for 20m through Brower 
timing gates set up at the starting line and at 5m, 10m, and 20m. Speeds from 0-5m, 
5-10m, and 10-20m were compared using a linear mixed effect model.
RESULTS: The average speed for 0-5m segment was 1.361 m/s, 5-10m was 1.449 
m/s, and the 10-20m average speed was 1.467 m/s. Comparing 0-5m to 5-10m, the 
estimated difference was 0.088 m/s with a 95% CI between 0.062-0.079 m/s with a 
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p-value < 0.0001. Comparing 0-5m to 10-20m, the estimated difference was 0.106 m/s 
with a p-value of <0.0001. The estimated 5-10m to 10-20m difference was 0.018 m/s 
with a p-value of 0.18.
CONCLUSIONS: The most efficient distance to measure gait speed is between 5-10 
meters of a 15 meter walk test to provide room for acceleration and deceleration. Using 
a walk speed test under 5 meters is not advised because people are still accelerating 
and have not achieved stable speed.

646 May 27 2:30 PM - 2:45 PM
The Predictive Value Of The Sf-36 Questionnaire In 
Determining CPET Performance In Patients With ME/
CFS
Jeffry Cournoyer1, Elizabeth Balbin1, Precious Leaks-Gutierrez2, 
Fanny Collado2, David Freeman2, Arnaldo Tercero2, Nancy 
Klimas1. 1Nova Southeastern University, Miami, FL. 2Miami 
Veteran’s Affairs Hospital, Miami, FL.
Email: jcournoyer@nova.edu
(No relevant relationships reported)

Introduction
Patients diagnosed with Myalgic Encephalomyelitis (ME/CFS) tend to have difficulties 
with higher-intensity exercise, and usually show diminished maximal exercise 
capabilities when compared to their sedentary healthy counterparts (sHC). Thus, it is 
important to find new ways to identify patients most at risk for diminished exercise 
performance as soon as possible.
Purpose
The present study seeks to determine the predictive validity of the Short Form Health 
Questionnaire (SF-36) and its subscales as a non-exercise component in patient 
evaluation.
Methods
18 male patients diagnosed with ME/CFS (Age: 39.2 ± 12.8 years) and 18 male 
sedentary healthy controls (Age: 39.9 ± 13.4 years) were asked to fill out the SF-36 
health survey before participating in a symptom-limited maximal exercise test (CPET). 
CPET was performed on a cycle ergometer, and initial resistance was set at 30 Watts 
with a 30 Watt increase every 2 minutes. Subjects were asked to maintain a cycling 
cadence of 60-70 RPM for as long as possible, or until they experienced any of the 
predetermined symptoms. Maximal exercise data and veniality efficiency measures 
were recorded and used in correlative analyses.
Results
Significant differences were observed between ME/CFS and sHC in all relevant 
subscales of the SF-36 (p < 0.005 in all cases). The Physical Functioning, Vitality 
and Physical Health subscales were all positively correlated with maximal oxygen 
uptake (VO2 Max) in the ME/CFS group (r = 0.67, p <0.005; r = 0.59, p <0.05; and 
r = 0.65, p < 0.005 respectively), but showed poor correlations in the sHC group (r = 
0.28, p = 0.24; r = 0.16, p = 0.51; r = 0.11, p = 0.65 respectively). Although there were 
significant differences in VE/VCO2 slopes between the groups (p < 0.05), neither group 
showed strong correlations between and subscales and ventilatory efficiency.
Conclusions
The SF-36 and its subscales showed strong correlations with maximal exercise 
performance in subjects diagnosed with ME/CFS. These results were not observed 
in sHC, possibly due in part to the large percentage of “perfect” scores recorded in 
this group. While the SF-36 did not show any significant correlations with inter-test 
ventilatory efficiency measures, it might still hold some value in predicting outcomes 
of maximal CPETs in subjects with diminished exercise capacity.

647 May 27 2:45 PM - 3:00 PM
Serial Assessment Of The Cardiorespiratory Fitness 
Vital Sign: Prognostic Significance One Year Post 
Cardiac Rehabilitation
Cemal Ozemek, FACSM1, Deepika Laddu1, Trina Hauer2, 
Codie Rouleau2, Tavis Campbell3, Stephen Wilton3, Sandeep 
Aggarwal4, Leslie Austford2, Tamara M. Williamson3, Hongwei 
Liu3, Daniele Chirico2, Ross Arena, FACSM1. 1University of 
Illinois Chicago, Chicago, IL. 2TotalCardiology Research 
Network, Calgary, AB, Canada. 3University of Calgary, Calgary, 
AB, Canada. 4TotalCardiology Rehabilitation, Calgary, AB, 
Canada.
Email: ozemek@uic.edu
(No relevant relationships reported)

Cardiorespiratory fitness (CRF) consistently demonstrates robust prognostic value 
in apparently healthy individuals and in those at risk for or diagnosed with one or 
more chronic conditions. While CRF at baseline and immediately following cardiac 
rehabilitation (CR) hold prognostic value, little is known about the significance of 
serial CRF assessments over a prolonged period. PURPOSE: Assess the prognostic 
utility of serial CRF assessments in patients completing CR.

METHODS: 3,185 patients (mean age = 62 ±10 years, 82% male) with cardiovascular 
disease (CVD) that were referred to and completed a 12-week exercise-based CR 
program were included. All patients completed a symptom-limited treadmill exercise 
test at baseline, immediately following CR and at 1-year follow-up. Peak metabolic 
equivalents (METs) were determined at each exercise test from treadmill speed and 
grade. The difference between peak METs at baseline and immediately post CR and 
between baseline and 1-year post CR were also calculated. Patients were subsequently 
tracked for all-cause mortality.
RESULTS: 206 subjects died during the tracking period (mean tracking = 79 ±34 
months). Peak METs at baseline (Mean = 7.7 ±2.0 METs, HR: 0.66, 95% CI: 0.62-
0.71, p<0.001), immediately following CR (Mean = 8.7 ±2.0 METs, HR: 0.65, 95% 
CI: 0.60-0.69, p<0.001) and 1-year post CR (Mean = 8.6 ±2.2 METs HR: 0.65, 95% 
CI: 0.61-0.69, p<0.001) were all significant predictors of survival. The mean change in 
peak METs from baseline to immediate post CR (0.88 ±1.4 METs) and from baseline 
to 1-year post CR (0.88 ±1.3 METs) was significant (p<0.001). However, only the 
change in peak METs from baseline to 1-year post CR was a significant predictor of 
survival (HR: 0.73, 95% CI: 0.66-0.80, p<0.001).
CONCLUSIONS: The current findings again demonstrate the prognostic significance 
of the CRF vital sign in patients with CVD undergoing CR. Our results indicate 
continued serial assessment of the CRF, in this analysis 1-year following completion 
of CR, provides important prognostic information. In particular, maintenance of CRF 
improvement following CR over the long-term is clinically important and should be 
monitored.

B-16 Free Communication/Slide - Nutritional 
Ergogenic Aids
Wednesday, May 27, 2020, 1:00 PM - 3:00 PM
Room: CC-2016

648 Chair:  Shawn M. Arent, FACSM. University of South Carolina,  
 Columbia, SC.

(No relevant relationships reported)

649 May 27 1:00 PM - 1:15 PM
The Impact Of Placebo Caffeine Dose On Cognitive 
Performance And Endurance Running In Recreational 
Athletes.
Ben Desbrow1, Chris Irwin1, Nathan Delang1, Gregory R. Cox2. 
1Griffith University, Gold Coast, Queensland, Australia. 2Bond 
University, Gold Coast, Queensland, Australia. (Sponsor: Louise 
Burke, FACSM)
Email: b.desbrow@griffith.edu.au
(No relevant relationships reported)

PURPOSE: A caffeine-mediated dose-response placebo effect has previously been 
observed in trained cyclists. The current study aimed to determine if perceived caffeine 
dose influences cognitive and/or running performance in recreational athletes.
METHODS: Twenty-nine healthy individuals (23.7±5 y (Mean±SD), 16 males) 
completed two morning trials (repeated measures design, separated by 1 week), 
involving a choice reaction time (CRT) test followed by a 10km performance run. Prior 
to the first trial, participants indicated their beliefs of caffeine’s effects on performance 
and any previous experience using caffeine as an ergogenic aid. On arrival to the 
testing facility, participants randomly received (and were told they were getting) “Low 
dose (100mg)” or “High dose (300mg)” of caffeine capsules (all contained placebo, 
(psyllium husk powder)) prior to commencing the CRT test (30min post capsule 
ingestion). Paired samples t tests were used to determine differences between trials and 
CRT latency (employing Ex-Gaussian analysis) and running performance using the 
entire participant sample and for the sub-groups exhibiting strong “beliefs” +/- prior 
experience.
RESULTS: Perceived caffeine dose did not influence CRT (μ-, σ- and τ-components 
respectively, Low: 400±53ms vs High: 388±4ms; Low: 35±18ms vs High: 34±17ms; 
Low: 50±24ms vs High: 52±19ms, all p’s>0.05). Neither personal belief (n=9), nor 
belief + experience (n=6) influenced this effect. Furthermore, perceived caffeine dose 
did not influence run time (Low: 49.05±3.75 min vs High: 49.06±3.85 min, p=0.979). 
Personal belief (Low: 48.93±3.71 min vs High: 48.9±3.52 min, p=0.976), and belief 
+ experience (Low: 48.68±1.87 min vs High: 49.55±1.75 min, p=0.386) did not 
influence this effect.
CONCLUSIONS: Placebo effects of perceived caffeine-dose ingestion on cognitive 
and running performance were not observed in this study of recreationally active 
individuals, irrespective of individual’s prior beliefs or caffeine use.
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650 May 27 1:15 PM - 1:30 PM
The Perfect Timing For Sodium Bicarbonate 
Supplementation: Greater Possibilities With 
Probabilities
Luana F. Oliveira1, Bryan Saunders1, Guilherme Yamaguchi1, 
Paul Swinton2, Guilherme G. Artioli1. 1University of São Paulo, 
São Paulo, Brazil. 2Robert Gordon University, Aberdeen, United 
Kingdom. (Sponsor: Craig Sale, FACSM)
Email: oliveira.luana@usp.br
(No relevant relationships reported)

PURPOSE: To describe the reliability of blood bicarbonate pharmacokinetics to 
sodium bicarbonate (SB) supplementation and, based on those data, to estimate 
probabilities of SB ingestion timing before exercise using currently accepted 
thresholds. METHODS: Thirteen males (age 27±5 y; body mass (BM) 77.4±10.5 kg; 
height 1.75±0.06 m) ingested 0.3 g·kg-1BM SB in capsules on 3 occasions (SB1, SB2 
and SB3). Blood was obtained at baseline and every 10 min following SB ingestion 
for 3h, then every 20 min for a further hour to determine bicarbonate concentration. 
Time-to-peak (Tmax), absolute peak (Cmax), absolute peak change (∆Cmax) and area 
under the curve (AUC) were determined and analysed using mixed models, as was 
the intraclass correlation coefficient (ICC), coefficient of variation (CV) and typical 
error (TE). Individual variation in pharmacokinetic responses was assessed using 
a Bayesian simulation approach using multilevel models with random intercepts. 
RESULTS: No significant differences between sessions were shown for blood 
bicarbonate regarding Cmax, ∆Cmax or AUC (all p>0.05), although Tmax occurred 
significantly earlier in SB2 (127±36 min) than in SB1 (169±54 min, p=0.0088) and 
SB3 (159±42 min, p=0.05). ICC, CV and TE showed moderate to poor reliability for 
these variables. Bayesian modelling estimated that over 80% of individuals from the 
population experience elevated blood bicarbonate levels greater than +5 mmol∙L-1 
between 75-240 min after ingestion, and between 90-225 min for elevations greater 
than +6 mmol∙L-1 (Table 1). CONCLUSIONS: Assessing SB supplementation 
using discrete values showed only moderate reliability at the group level, and poor 
reliability at the individual level, while Tmax was not reproducible. However, when 
analysed as modelled curves, a 0.3 g·kg-1BM dose was shown to create a long-lasting 
window of ergogenic potential, which has practical utility for athletes and suggests that 
individually tailored timings are not required.

Table 1. Probability estimates of elevating blood bicarbonate above 5 mmol∙L-1 and 6 mmol∙L-1 (from baseline) at different time points following 
sodium bicarbonate ingestion. Probability values were estimated using Bayesian simulation (n = 1 million)

Prob-
ability of 
increases

Time after ingestion
(min)

0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240

↑ 5 
mmol∙L-1

(%)
0 0 0 9 69 93 97 99 99 99 99 99 98 97 95 91 85

↑ 6 
mmol∙L-1

(%)
0 0 0 0 14 60 86 93 95 96 96 95 94 92 88 80 70

651 May 27 1:30 PM - 1:45 PM
Muscle Glycogen Utilization During Exercise Following 
Ingestion Of Alcohol
Harry A. Smith. University of Bath, Bath, United Kingdom. 
(Sponsor: Professor James Betts, FACSM)
Email: h.a.smith@bath.ac.uk
(No relevant relationships reported)

PURPOSE: Following alcohol ingestion, ethanol (EtOH) is metabolized gastrically 
and hepatically, which may influence metabolism at rest and/or during exercise. 
Previous experiments involving exercise have provided EtOH via intravenous infusion 
rather than oral ingestion, which alters the metabolic effects of EtOH. Furthermore, 
no previous studies have directly compared the effects of EtOH metabolism at rest 
followed by exercise.
METHODS: Eight recreationally active men (Mean ± SD, Age: 24 ± 5 y; Body 
Mass: 76.7 ± 5.6 kg; Height: 1.80 ± 0.04 m; V̇O2peak: 4.1 ± 0.2 L.min-1) performed 
two bouts of fasted cycling exercise at 55 % V̇O2peak for 2-h, with (EtOH) and without 
(CONTROL) prior ingestion of ethanol 1 h and immediately before exercise (total 
dose: 0.1 g∙kg lean body mass-1∙h-1 - 30.2 ± 1.1 g 40% ABV Vodka; fed in 2 equal 
boluses) in a randomized order, separated by 7-10 days. NHS REC: 17/SW/0219.
RESULTS: The rate of muscle glycogen degradation was not different between 
conditions (CONTROL:-214.5 [nCI: -287.6—141.4] mmol∙kg-1 vs EtOH:-257.7 [nCI: 
-330.8—184.6] mmol∙kg-1) and plasma glucose concentrations during exercise were 
similar (mean concentration: CONTROL: 5.26 [nCI: 5.17-5.34] mmol∙L-1 vs EtOH: 
5.26 [nCI:5.18-5.34] mmol∙L-1). Ingestion of EtOH suppressed plasma non-esterified 
fatty acids (NEFA) at rest (mean concentration: CONTROL: 0.40 [nCI: 0.31-0.50] 
mmol∙L-1 vs EtOH: 0.30 [nCI: 0.21-0.40] mmol∙L-1) but not during exercise. Plasma 

lactate was higher across the rest period in the EtOH condition (mean concentration: 
CONTROL: 0.88 [nCI: 0.79-0.97] mmol∙L-1 vs EtOH 1.01 [nCI: 0.91-1.09] mmol∙L-1) 
but the response during exercise was similar.
CONCLUSIONS: Ingestion of a small dose of EtOH transiently altered the resting 
availability of systemic NEFA and lactate but this effect did not persist during exercise. 
Muscle glycogen utilization was similar during exercise in both trials, which reflects 
the similar concentrations of systemic metabolites observed during exercise.

652 May 27 1:45 PM - 2:00 PM
Effects Of Vitamin C Enriched Hydrolyzed Collagen On 
Explosive Performance
Dana Marie Lis, Tayler Smith, Keith Baar, FACSM, Timothy 
Lipuma, Vera Weijer. University California Davis, Davis, CA.
Email: dmlis@ucdavis.edu
(No relevant relationships reported)

The stiffness of a tendon is determined by the amount and cross-linking of collagen 
within the tissue. Acute exercise and possibly vitamin C-enriched collagen 
supplementation have been shown to increase collagen synthesis as well as the 
expression of the primary enzyme involved in collagen cross-linking (lysyl oxidase). 
The result may be a denser and stiffer tissue. Stiffness is directly related to force 
transfer. Whether this nutritional supplementation can further augment response to 
training, in particular rate of force development (RFD), and translate to improved 
explosive performance compared to training alone is unknown. Purpose: To 
determine if nutritional supplementation with vitamin C-enriched collagen improves 
RFD compared to placebo (PLA) with an explosive power-based training regime. 
Methods: Healthy male collegiate football players (18-25 years) were enrolled in a 
3-week double-blinded, parallel design study. Athletes were randomly assigned to the 
intervention group (COLL; 15g hydrolyzed collagen with 50mg vitamin C) or placebo 
group (PLA; 15g rice four). Supplements were ingested 60min prior to training 5 
days per week and with breakfast on rest days. Athletes completed the same training 
program and progression. RFD was measured from the best of three maximal isometric 
squats, countermovement jumps and squat jumps (Kistler, Novi, MI) performed at the 
same time on each testing day (baseline and after 1,2 and 3 weeks of training). Two-
way ANOVA (nutrition intervention and time) was used to compare RFD between 
groups. Results: At time of analysis there were no significant difference for maximal 
RFD in the maximal isometric squat between the interventions. RFD data from 
CMJ and SJ are yet to be determined. Conclusion: Supplementation with vitamin 
C-enriched collagen prior to training throughout a 3-week explosive power-based 
training program does not improve maximal RFD compared to exercise alone. More 
comprehensive analysis of all RFD parameters is required to fully interpret results 
from this study and will be completed prior to abstract presentation.

653 May 27 2:00 PM - 2:15 PM
Ketone Ester Supplementation Affects Neither Muscle 
Glycogen Utilization Nor Performance In A Simulated 
Cycling Race
Chiel Poffé, Stijn Bogaerts, Peter Hespel. KU Leuven, Leuven, 
Belgium.
Email: chiel.poffe@kuleuven.be
(No relevant relationships reported)

PURPOSE: Some recent literature data indicate that ketone bodies inhibit glycolysis 
in contracting muscles. Therefore, we investigated whether exogenous ketosis 
by oral ketone ester (KE) intake during prolonged cycling can induce a glycogen 
sparing action and thereby improve performance during the final phase of the event. 
METHODS: In a randomized cross-over design, 12 highly-trained male cyclists and 
triathletes completed a simulated cycling race consisting of 3h submaximal exercise 
(EX180’) combined with 60g carbohydrates per h, immediately followed by a 15-
min time-trial (TT15’) and a maximal sprint test (time to exhaustion at 175% of the 
anaerobic threshold). Subjects received 20-25g doses of either KE or a non-caloric 
placebo (CON) at 1h and 20 min before, and at 30 min during EX180’. Blood samples 
were collected at regular intervals. Biopsies from m. vastus lateralis were obtained 
before and after EX180’, and at the end of TT15’. RESULTS: KE intake transiently 
increased blood D-ß-hydroxybutyrate to ~3 mM (range: 2.6-5.2 mM) during EX180’ 
(p<0.001 vs. CON). Blood pH concomitantly decreased from ~7.42 to 7.36 (range: 
7.29-7.40), whilst bicarbonate dropped from 26.0 to 21.6 mM (range: 20.1-23.7) 
(p<0.001 vs. CON). EX180’ depleted muscle glycogen to the same degree in both 
groups (KE: -78 ± 9; CON: -60 ± 6 mmol/kg ww, p>0.05). Mean power output 
during TT15’ (KE: 273 ± 11; CON: 272 ± 11 W, p>0.05) and time-to-exhaustion in 
the sprint (KE: 59 ± 5; CON: 58 ± 5 s, p>0.05) also were similar between the groups. 
CONCLUSION: KE intake during a simulated cycling race does not cause glycogen 
sparing, neither does it affect performance in the final stage of the race.
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654 May 27 2:15 PM - 2:30 PM
Effect Of Water-loading On Weight Cutting And 
Performance In Elite Judo Athletes
Catherine Naulleau, Éric DB Goulet. Université de Sherbrooke, 
Sherbrooke, QC, Canada.
Email: catherine.naulleau@usherbrooke.ca
(No relevant relationships reported)

The use of water-loading to enhance weight cutting is getting increasingly popular 
in combat and weight category sports. Athletes are overdrinking water in order to 
increase urine production before engaging in a fluid restriction period in the belief that 
it will maximise fluid driven body mass loss. Research into this practice is lacking and 
further investigation is needed.
PURPOSE: Determine the impact of a water-loading protocol in combination with 
dietary adjustments on acute body mass loss, natremia, urinary markers of hydration 
and arm crank performance in elite judo athletes.
METHODS: Using a crossover design, 18 elite male judo athletes underwent 2, 6 
days interventions interspersed by a washout period of 2 weeks. While following a 
controlled diet, athletes consumed either 40 mL/kg (control condition (CON)) or 80 
mL/kg (water loading condition (WL)) on days 1-3, followed for both conditions by 
a fluid intake of 20 mL/kg on day 4. On day 5, fluid was restricted until 11h00, body 
mass was then measured and for the remaining of the day athletes consumed 60 mL/
kg of fluid. On day 6, fluid was consumed ad libitum and arm crank performance 
measured between 9h00-12h00.
RESULTS: Water-loading (2.4 ± 0.5%) produced a significantly (p = 0.03, effect size 
= 0.7) greater decrease in body mass, compared with CON (1.8 ± 0.5%). Urine specific 
gravity and osmolality became progressively lower over time with WL (p < 0.05), 
compared with CON. However, whole blood sodium concentration remained within 
the physiological range of 135-145 mmol/L throughout the WL condition. There were 
no significant differences in arm crank performance for maximum power (CON: 663 ± 
103, WL: 677 ± 95 W) and mean power (CON: 330 ± 32, WL: 335 ± 35 W).
CONCLUSION: Our results indicate that the water-loading protocol used in this study 
1) improves acute body mass loss without affecting health or arm crank performance 
and; 2) should be considered by combat sports athletes looking to improve their weight 
cutting practices.
Funding information :
1) Own the Podium i4G applied research program 2) INS Quebec PRIDI research 
grant

655 May 27 2:30 PM - 2:45 PM
Consumption Of Multi-ingredient Supplement With 
Resistance Training Enhances Gains In Muscle Fibre 
And Muscle Area In Men And Women
Mai Wageh. McMaster University, Hamilton, ON, Canada. 
(Sponsor: Stuart Phillips, FACSM)
Email: wagehm@mcmaster.ca
(No relevant relationships reported)

Resistance exercise training (RET) is a well-known stimulus for muscle protein 
synthesis. Protein supplementation in conjunction with RET has been shown to 
yield a superior combinatory effect, fostering greater accretion of lean body mass. 
Few studies have compared multi-ingredient with isonitrogenous supplements of 
differing protein quality. PURPOSE: We compared a whey protein-based supplement 
(containing leucine, creatine monohydrate, calcium citrate, and vitamin D), to an 
isonitrogenous collagen-containing protein supplement with regards to muscle fibre 
and whole muscle mass increases. We aimed to determine whether the multi-ingredient 
supplement would enhance lean body mass gains in young adults involved in a RET 
program. METHODS: Twenty-six healthy, recreationally active men and women (22 
± 2 years [mean ± SD]) were randomly assigned to either the supplementation (SUPP, 
n=13) or control beverage (CON, n=13) group, ingesting their respective supplements 
twice daily. Participants underwent a 10-week linear RET program. Dual-energy 
X-ray absorptiometry (DXA), one-repetition maximum (1RM), and biopsies from the 
vastus lateralis muscle were performed. RESULTS: There were significantly greater 
increases in type II fibre cross-sectional area (CSA) in the SUPP group compared 
to the CON group (SUPP: +47 ± 24%, CON: +34 ± 25%; p<0.05; d= 0.53), while 
changes in type I fibre CSA was not different between groups (SUPP: +37 ± 25%, 
CON: +25 ± 21%; p=0.08; d= 0.52). Ultrasound biceps brachii CSA increase was 
significantly greater in the SUPP group (SUPP: +42 ± 39%, CON: +14 ± 10%, p<0.05; 
d= 0.98), while increases in vastus lateralis CSA was not different between groups 
(SUPP: +43 ± 23%, CON: +26 ± 31%; p=0.06; d= 0.62). CONCLUSIONS: The 
consumption of a multi-ingredient nutritional supplement increased type II fibre CSA 
and biceps brachii CSA, but not type I fibre CSA or vastus lateralis CSA in healthy 
young men and women.

656 May 27 2:45 PM - 3:00 PM
Comparable Exogenous Carbohydrate Oxidation 
With Lactose Or Sucrose Feeding During Endurance 
Exercise
Oliver J. Odell, Tim Podlogar, Gareth A. Wallis. University of 
Birmingham, Birmingham, United Kingdom. (Sponsor: Janice L 
Thompson, FACSM)
Email: oxo799@bham.ac.uk
Reported Relationships:  O.J. Odell: Industry contracted research; Volac 
International.

Purpose:
Endogenous carbohydrate (CHO) availability can limit endurance exercise 
performance. CHO ingested during exercise such as glucose, glucose polymers and 
sucrose are readily oxidized and can improve endurance performance. The extent to 
which lactose can be utilized as a fuel source during exercise is unknown. The purpose 
is to elucidate the metabolic response to lactose ingestion during endurance exercise, 
compared to sucrose or water.
Methods:
11 participants (mean ± SD: 22 ± 4 years, 50.9 ± 4.7 ml.min-1.kg-1) cycled for 150 min 
at 50% of Wmax on 3 occasions. During exercise participants ingested, in a randomized 
order, water (WAT), lactose (LAC) or sucrose (SUC) containing beverages; a CHO 
dose of 0.8 g.min-1 (48 g.h-1) was used. Indirect calorimetry was used to calculate 
fat and total CHO oxidation and stable isotope tracer methodology (natural high 13C 
abundance CHO ingestion, 13C:12C ratio determination in expired breath by isotope-
ratio mass spectrometry) was used to quantify exogenous CHO oxidation. Venous 
blood samples were taken throughout exercise and analyzed for glucose, lactate and 
non-esterified fatty acids (NEFA).
Results:
Mean exogenous CHO oxidation rates in LAC (0.55 ± 0.19 g.min-1) and SUC (0.58 
± 0.10 g.min-1) were similar (P=0.68). Endogenous CHO oxidation contributed less 
to energy expenditure (EE) in LAC (39 ± 14 %) than in WAT (50 ± 11 %, P=0.01) 
and SUC (50 ± 8 %, P=0.04). Fat oxidation contributed most to EE in WAT (50 ± 11 
%), which was significantly greater than in LAC (42 ± 8 %, P=0.04) and SUC (28 ± 
6 %, P<0.01), with fat oxidation higher in LAC than SUC (P<0.01). Plasma glucose 
was significantly higher in LAC (5.2 ± 0.4 mmol.L-1) and SUC (5.3 ± 0.5 mmol.L-1) 
than WAT (4.6 ± 0.5 mmol.L-1, P≤0.01). Plasma lactate was significantly higher in 
SUC (1.7 ± 0.5 mmol.L-1) than WAT (1.5 ± 0.4 mmol.L-1, P<0.01). Plasma NEFA 
were significantly higher in WAT (1.1 ± 0.4 mmol.L-1) than SUC (0.5 ± 0.3 mmol.L-1, 
P<0.01), and tended to be higher in WAT than LAC (0.7 ± 0.4 mmol.L-1, P=0.08).
Conclusions:
Exogenous CHO oxidation during exercise was comparable from ingested lactose and 
sucrose. However, lactose ingestion promoted higher fat and lower endogenous CHO 
oxidation during exercise than sucrose. This suggests that lactose may be at least as 
efficacious as commonly used CHO sources for improving exercise performance.
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660 May 27 1:00 PM - 1:20 PM
Oh Snap! I Got Hit In The Face.
Christina S. Gutta. Prisma Health, Greenville, SC. (Sponsor: Dr. 
Franklin Sease, FACSM)
(No relevant relationships reported)

HISTORY: 20 y.o. collegiate baseball player presents to physician in training room 
1 hour after a resistance band snapped off a hook and hit him across the bridge of the 
nose and both eyes. He complains of immediate swelling around his eyes, difficulty 
opening eyelids and blurry vision for 20 minutes with tearing, difficulty opening 
his eyes and retro-orbital headache. He has a history of Hemophilia A with severe 
phenotype for which he administers Factor VIII every 2 days; with chest or head 
trauma, he administers an emergency dose of Factor VIII.
PHYSICAL EXAMINATION: He appears moderately distressed and uncomfortable; 
bilateral eyelids are swollen with tearing of clear fluid bilaterally, no periorbital 
ecchymosis, no proptosis, no hyphema. Bilateral subconjunctiva injection present. 
EOM intact but has pain in right eye when looking up. Left pupil is equal and reactive 
to light. Right pupil is oblong pointing towards 9 o’clock. Monoocular diplopia present 
in both eyes. Vision 20/40 with corrective lens. No flashers or floaters. Cranial nerve 
exam is otherwise normal.
DIFFERENTIAL DIAGNOSIS: traumatic mydriasis, open globe injury, post-
traumatic iritis, vitreous hemorrhage, retinal detachment, Retrobulbar hematoma, 
ocular contusion
TEST AND RESULTS: Intraocular pressure Right 15, Left 13. Fundus exam shows 
normal vitreous macula and intraorbital vessels. No evidence of retinal detachment. CT 
head WO contrast: No acute intracranial hemorrhage or infarct, no masses or midline 
shift. CBC 7.0>15.7/46.9<337 Factor VIII inhibitor negative. Factor VIII Clotting 
Activity: 61 (nl 50-180) PT 14. INR 1.1 PTT 33
FINAL WORKING DIAGNOSIS: ocular contusion
TREATMENT AND OUTCOME:He administered an emergency dose of Factor VIII 
immediately after the injury. Then he was admitted to the ICU for IOP monitoring and 
serial cranial nerve exams; was treated with Factor VIII 40 U/kg, or 3600 U q8h for 48 
hours then resumed home Factor VIII dosing every 2 days. At discharge, he had normal 
IOP and reassuring neurologic exam. He used eye drops q2-4 hours for comfort. At 
ophthalmology follow up 1 week later, he had normal IOP and fundus exam. There 
is risk of developing angle recession glaucoma up to several months after injury and 
anticipatory guidance for sudden vision loss or eye pain discussed. He returned to full 
sport participation 2 weeks later.

661 May 27 1:20 PM - 1:40 PM
Abstract Withdrawn

662 May 27 1:40 PM - 2:00 PM
Concussion: Bouncy House
Angela Rufo. Maine Dartmouth, Augusta, ME. (Sponsor: James 
Dunlap, FACSM)
(No relevant relationships reported)

HISTORY
10 y/o M football player was referred by PCP for a concussion. Patient was jumping 
on a bouncy house four days earlier when he fell off and hit his head on the hardwood 
floor. No LOC. Brought to the ED and diagnosed with a concussion and sent home. 

Over the next couple of days, had multiple episodes of emesis. Brought back to the 
ED, CT head showed a right occipital comminuted calvarial fracture with displacement 
fragment of bone intracranially and with an extra axial hemorrhage that was 
concerning for a subdural or epidural hematoma. Transferred to Maine Medical Center 
for a neurosurgical evaluation. Seen by neurosurgery and pediatric rheumatology and 
discharged home given stable exam. Admits to headache, photophobia, phonophobia, 
feeling slower, fatigue, drowsiness, difficulty falling asleep, irritability. No history of 
learning disorders and no previous concussions. Symptom Score 36.
PHYSICAL EXAM
General: NAD
HEENT: TTP right occiput large hematoma. PEERLA,
Neck: No TTP Full ROM. Spurling (-)
Neuro: CN2-12 intact, Sensation/Motor in all extremities intact
Memory short term: word recall (5/5) x 3. long term: intact
Cognitive: Recite months backwards 12/12, Days 7/7, Numbers 3/3, 4/4, 5/5
VOMS: intact, convergence 6cm, finger to nose intact
BESS: two leg no errors, one leg 4 errors, Tandem 2 errors
Psych: mood normal
DIFFERENTIAL DIAGNOSIS
Concussion, TBI, Subdural hematoma, Epidural hematoma, Subarachnoid, Migraine, 
Basilar Fracture, Occipital Fracture, Seizure Disorder
TEST AND RESULTS
CT head: Right occipital comminuted calvarial fracture with displaced fragment of 
bone intracranially with extra-axial fluid collection which could be a subdural or 
epidural hemorrhage component.
FINAL DIAGNOSIS
Concussion, Occipital bone fracture, and Subdural hemorrhage
TREATMENT AND OUTCOME
Return to school with accommodations, avoid bright lights and loud noises, limit 
screen time, avoid. Per Neurosurgery: Avoid any physical activity for 2-3 months
Follow at 2 weeks: Symptom Score 3. Patient much improved. Exam remarkable for 
poor balance
Pending Neurosurgery follow up next month. Follow up in clinic office 1 month.

663 May 27 2:00 PM - 2:20 PM
Eye Injury- Baseball
Erika Leigh Cohen, Lisa Odendal, Danielle Hirsch. Johns 
Hopkins All Children’s Hospital, Saint Petersburg, FL. (Sponsor: 
Dilipkumar R Patel, MBBS, MBA, MPH, FACSM)
Email: erika.shuster@jhmi.edu
(No relevant relationships reported)

HISTORY: A 12 year-old male sustained an injury to left eye during a baseball game. 
While playing first base, the outfielder threw a ball to him so patient could tag the 
runner out. When catching the ball, he missed, and instead the ball struck him in 
the face in the area of the left eye. There was no loss of consciousness, vomiting, 
hematoma or altered mental status. He initially had difficulty seeing out of the eye, but 
vision returned soon after and appeared blurry.
PHYSICAL EXAMINATION: Normocephalic. With the exception of limitation in 
upward gaze of left eye, the remaining extraocular movements were intact. Hyphema 
of left eye noted. Pupils equal, round and reactive to light bilaterally. Moderate left 
periorbital edema and ecchymosis. Vision intact to left eye. Sensation intact in V1-V3 
distribution, facial nerve function intact bilaterally. Normal occlusion, midface stable. 
Hearing to spoken voice intact and TM’s clear with no evidence of hemotympanum. 
Remainder of examination was normal.
DIFFERENTIAL DIAGNOSIS:
1. Orbital Ridge Fracture
2. Orbital Blowout Fracture
3. Hyphema
4. Retinal detachment
5. Commotio Retinae
6. Globe Rupture
TEST AND RESULTS:
CT facial bones:
-Blowout fracture of left inferior and medial wall of left orbit
-Left orbital emphysema with small contusion vs hematoma within the retrobulbar fat
-Minimal blood within the left ethmoid and maxillary sinus
Ophthalmology Consult:
-Visual Acuity 20/30 Right, 20/200 Left
-3 mm Hyphema of left eye
-Commotio Retinae of left macula
-Normal intraocular pressure
FINAL/WORKING DIAGNOSIS: Left orbital floor fracture, Traumatic Hyphema, 
Commotio Retinae involving the macula
TREATMENT AND OUTCOMES:
1. CT scan without significant displacement and no ocular muscle entrapment on repeat 
exam, no operative repair needed; follow-up with plastic surgery 1-2 weeks
2.Per ophthalmology recommendations:
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a. Ongoing observation for cataract, retinal detachment, and glaucoma due to increased 
risk from blunt ocular trauma
b. Bed rest with bathroom privileges 3-4 days
c. Ophthalmic prednisolone and ophthalmic atropine for hyphema with monitoring for 
absorption and rebleed
d. Monitor for macular hole as increased risk secondary to commotio retinae
e. Follow-up in 1-2 days

664 May 27 2:20 PM - 2:40 PM
Head Injury - Soccer
Mark Sederberg, Melinda Loveless. University of Washington, 
Seattle, WA. (Sponsor: Stanley Herring, MD, FACSM)
Email: mseder@uw.edu
(No relevant relationships reported)

HISTORY:
A 16 year-old male presented to an outpatient sports medicine clinic one month after a 
head-to-head collision during a soccer match with concern for concussion. There was 
no loss of consciousness, and he continued to play the rest of the game with a mild 
headache. He felt normal and asymptomatic that evening and was able to complete 
homework. The following morning he felt tired, but was able to perform adequately 
at school. Over the coming weeks, he noticed progressive worsening of his cognitive 
symptoms and tiredness. His athletic trainer became concerned for a concussion and 
held him from practice. One week prior to presentation he noted midline lower lip 
numbness, teeth pain while chewing, hearing his pulse in his left ear, and poor sleep 
due to sweatiness. He also felt progressive lethargy and difficulty concentrating and 
missed the last three days of school due to these symptoms. His medical history was 
significant only for a recently diagnosed inguinal hernia.
PHYSICAL EXAMINATION:
Mild cognitive deficits in attention and memory, impaired balance on BESS, normal 
motor strength. Cranial nerve exam showed ptosis of the left eye, mild left facial nerve 
palsy, decreased hearing in the left ear, and altered sensation to light touch over the 
middle lower lip. There was no focal tenderness or deformity of the skull or scalp.
DIFFERENTIAL DIAGNOSIS:
Mild traumatic brain injury
Intracranial hemorrhage
Cerebral mass
Bell’s palsy
TESTS AND RESULTS:
MRI Brain with and without contrast: Asymmetric enhancement of the left 7th cranial 
nerve, asymmetric nodular enhancement along the left 5th nerve with enhancement of 
muscles of mastication, diffuse bilateral pachymeningeal enhancement.
Complete Blood Count: WBC 19k, platelets 80, hematocrit 30.4
CT Chest, Abdomen, Pelvis: Large abdominal soft-tissue mass herniating through the 
inguinal canal, most consistent with a lymphoma
CSF Cytology: Enlarged B-cells most consistent with Burkitt lymphoma.
FINAL DIAGNOSIS:
Stage IV Burkitt lymphoma, with primary lesion in abdomen, and perimeningeal 
spread, causing cranial nerve V and VII palsies.
TREATMENT AND OUTCOMES:
1. Admitted for prompt initiation of chemotherapy.
2. Cranial nerve symptoms resolved with chemotherapy and steroids.
3. After multiple rounds of chemotherapy, there is no evidence of residual lymphoma.

665 May 27 2:40 PM - 3:00 PM
A Head-Scratching Head-to-Head Case
Priya Veda Nagarajan, Carrie A. Jaworski, FACSM. University 
of Chicago NorthShore, Chicago, IL.
(No relevant relationships reported)

HISTORY: A 16-year-old high school defensive linebacker with a history of two 
prior concussions sustained a head injury with impact on the left side of his head. He 
immediately fell to the ground and with loss of consciousness for 1-2 seconds. Once 
he awoke, he was able to stand and be assisted off the field. He noted bilateral upper 
extremity numbness and weakness along with right-sided facial “heaviness.” He was 
assessed on the sideline and did not show signs of focal deficits but was symptomatic 
after vestibular testing and was held from playing the rest of the game. Approximately 
one hour after the injury, he became increasingly fatigued with return of his bilateral 
upper extremity numbness and right facial heaviness. He was transported to the 
emergency department at this point. PHYSICAL EXAMINATION: Sideline exam 
at time of injury revealed symmetric and normal cranial nerve exam, no C-spine 
tenderness, and symmetric upper and lower extremity strength and sensation. He 
exhibited dizziness with VOMS testing but no irregular eye movements. In the ED, 
he had right-sided facial droop, decreased sensation in the right cheek and jaw, 
and an otherwise normal exam. DIFFERENTIAL DIAGNOSIS: 1. Intracranial 
hemorrhage 2. Cranial nerve palsy 3. Cervical neuropraxia 4. Concussion TEST AND 
RESULTS: CBC, CMP, and coagulation tests all normal. CT head and neck: normal 
MRI brain and neck: normal. MRA brain and neck: irregular petrous segment of right 

internal carotid artery lumen with concern for stenosis, possibly due to artifact versus 
nonocclusive arterial dissection, CTA recommended. CTA head and neck: normal. 
FINAL WORKING DIAGNOSIS: 1. Concussion 2. Neuropraxia of cervical spine 
3. Neuropraxia of right marginal mandibular nerve (CN V) and zygomatic and buccal 
branches of right facial nerve (CN VII) versus entrapment of CN VII TREATMENT 
AND OUTCOMES:
1. Hospitalized for two days with evaluation by neurosurgery, trauma surgery, plastic 
surgery, and neurology 2. 5-day course of oral steroids 3. School accommodations 
given related to concussion symptoms 4. Right-sided facial droop fluctuated and 
persisted for 2 weeks with subsequent resolution 5. Cleared to start return to play 
protocol by neurosurgery at 3 weeks once exam returned to baseline 6.Finished seasons 
with no additional issues related to injury

B-18 Clinical Case Slide - Running I
Wednesday, May 27, 2020, 1:00 PM - 3:00 PM
Room: CC-3020

666 Chair:  Kentaro Onishi. University of Pittsburgh,  
 Pittsburgh, PA.

(No relevant relationships reported)

667 Discussant: Adam Tenforde, FACSM. Spauling Rehabilitaiton  
 Hospital, Charleston, MA.

(No relevant relationships reported)

668 Discussant: Brian J. Krabak, FACSM. University of Washington,  
 Seattle, WA.

(No relevant relationships reported)

669 May 27 1:00 PM - 1:20 PM
Buttock Pain - Marathoner
Allison N. Schroeder, Allison Bean, Kentaro Onishi. University 
of Pittsburgh Medical Center, Pittsburgh, PA. (Sponsor: Tom 
Best, MD, PhD, FACSM)
Email: aschroe1@alumni.nd.edu
(No relevant relationships reported)

HISTORY: History and Physical Examination: A 50-year-old competitive marathoner 
presented with sudden onset right buttock pain that started while sprinting during a pub 
run 3 days prior to presentation. He described the pain as a deep ache that localized 
just medial to the right ischial tuberosity. Pain was worse with truncal flexion and knee 
flexion. It was most apparent when walking, but improved when he applied pressure 
over his ischial tuberosity while walking. He denied weakness and numbness/tingling 
that radiated down the leg.
PHYSICAL EXAMINATION: On examination, gait was not antalgic. There was no 
bruising, swelling, or change in muscle bulk of the right buttock and posterior thigh. 
Right hip range of motion was full but end range hip flexion induced pain. He was 
tender to palpation in the medial and cephalad aspect of the ischial tuberosity with no 
tenderness over the conjoint tendon or hamstring head of the adductor magnus at the 
ischial tuberosity. Strength was 5/5 in the bilateral lower extremities, but he had pain 
with resisted right knee flexion. Sensation was intact in the bilateral lower extremities.
DIFFERENTIAL DIAGNOSIS: 1. Hamstring tear or tendinopathy 2. Piriformis 
syndrome 3. Tear or tendinopathy of the deep hip internal rotators (obturator internus, 
super gemellus, inferior gemellus) 4. Gluteus maximus muscle injury 5. Sacrotuberous 
ligament sprain or tear 6. Ischial femoral impingement 7. Sciatic neuropathy 8. 
Atypical L5 radiculopathy
TEST AND RESULTS: Limited diagnostic ultrasound of the right ischial tuberosity 
region was performed with a 15-6 MHz linear array transducer and showed a normal 
hamstring without sonopalpation tenderness. The area just proximal and medial to the 
conjoint tendon origin was exquisitely tender on sonopalpation at the expected site of 
the sacrotuberous ligament. Cortical irregularity was present on the superior medial 
ischial tuberosity.
FINAL WORKING DIAGNOSIS: Right sacrotuberous ligament sprain
TREATMENT AND OUTCOMES: He was referred to physical therapy for right 
sacrotuberous ligament sprain focused on core strengthening and frequent gentle 
hamstring stretching. He was pain free after one month and was able to return to 
running.
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670 May 27 1:20 PM - 1:40 PM
Abstract Withdrawn

671 May 27 1:40 PM - 2:00 PM
Bilateral Foot Pain--Cross Country
Brian F. Allen. University of Minnesota, Minneapolis, MN. 
(Sponsor: David E. Olson, FACSM)
Email: allen793@umn.edu
(No relevant relationships reported)

HISTORY: A 15 year-old cross-country runner presented with 6 months of bilateral 
foot pain. Patient described “burning” pain over lateral aspect of both feet that would 
occur predictably after running 1-2 miles, then gradually resolve with rest within 
2 hours. No symptoms reported at rest. She denies any associated back pain, lower 
extremity numbness or weakness. Prior treatments included changing shoes, orthotics, 
therapy for plantar fasciitis, and extended rest without any improvement.
PHYSICAL EXAM:
Bilateral pes planus. No deformity, swelling, or erythema. Full ankle range of motion. 
5/5 strength. Nontender palpation over the first through fifth metatarsals, tarsals, 
phalanxes, metatarsal pads, intermetatarsal spaces, base of 5th metatarsal, or navicular. 
She is nontender over the medial or lateral plantar fascia. Manipulation of the foot 
cannot reproduce the patient’s pain. She has intact sensation and strong pedal pulses.
DIFFERENTIAL DIAGNOSIS:
1. Bilateral S1 radiculopathy
2. Lateral plantar nerve compression
3. Chronic exertional compartment syndrome
4. Bilateral bone stress injury
5. Intermetatarsal neuroma
TESTS AND RESULTS:
XR Foot bilateral: Normal
MRI Left Foot: Bone marrow edema around lateral cuneiform, cuboid, and base of 3rd 
and 4th metatarsal.
MRI Right Foot: Bone marrow edema of the cuboid, base of 3rd and 4th metatarsals.
EMG: Normal study. Exam limited to right side due to patient tolerance.
Running Analysis: Significant hindfoot hypomobility, lack of pronation moment, 
decreased proximal hip strength and core control
FINAL/WORKING DIAGNOSIS:
1. Lateral plantar nerve compression secondary to impaired running mechanics
2. Bilateral bone stress injuries
TREATMENT AND OUTCOMES:
1. Activity modification and relative rest
2. Continued to recommend manual therapy and subtalar joint mobilization
3. Neuro re-education and therapeutic exercise program
4. Return to run protocol

672 May 27 2:00 PM - 2:20 PM
Achilles Tendon - Running
Julie B. Barnett1, Annette M. Zaharoff2. 1UT Health San Antonio 
Texas, San Antonio, TX. 2The Non-Surgical Center of Texas, San 
Antonio, TX. (Sponsor: Alexis Ortiz PT, PhD, SCS, FACSM, 
FACSM)
Email: barnettj3@uthscsa.edu
(No relevant relationships reported)

BACKGROUND
The Achilles tendon is a common site for chronic tendinosis, a condition characterized 
by overuse and degeneration of a tendon due to repeated micro-trauma and eccentric 
demands commonly used in athletic demands such as running. This can lead to pain 
and functional limitations for an athlete. There is a growing interest in non-surgical 
forms of treatment for this condition including provision of regenerative injection 
therapy (autologous blood and platelet rich plasma injections, PRP). In this case study, 
a runner with an Achilles tendon injury treated with PRP later underwent an MRI after 
her re-injury. The MRI finding corroborate healing and in this case read as a “surgical 
repair” when surgery had not been performed.
PURPOSE
The study objective was to discuss an MRI finding on a prior Achilles tear treated with 
PRP. The Achilles was reinjured and on the subsequent MRI, the findings said that the 
Achilles tendon had been previously surgically repaired when the treatment had been 
PRP injections only and not surgery.
METHODS
A review of literature for Achilles tear reveals data in support of eccentric 
strengthening and platelet rich plasma injections vs surgical repair if not a complete 
tear. Re-injury rates and rehabilitation protocol timelines for ankle tendon injuries in 
sports medicine are critical for successful outcomes.

RESULTS
The Achilles tendon initial injury was treated non-surgically with regenerative 
injections and physical therapy. The athlete returned to sport and reinjured the same 
tendon. The subsequent MRI read that the tendon had been surgically repaired.
CONCLUSION
Regenerative injection therapy results in MRI changes that appear to be of surgical 
repair imaging. Re-injury rates need to be evaluated in regards to return to play and 
rehabilitation protocols post regenerative injections with the inclusion of eccentric 
rehabilitation. True tissue healing, without scar tissue repair, has been discussed at the 
cellular level of healing for soft tissue injuries with the use of regenerative injections.

673 May 27 2:20 PM - 2:40 PM
Bilateral Foot Pain-Middle Distance Runner
Demitri Constantinou, FACSM1, Paulo Ferrao2, Nickiforos 
Saragas2. 1University of the Witwatersrand, Johannesburg, South 
Africa. 2Netcare Linksfield Medical Centre, Johannesburg, South 
Africa.
Email: demitri.constantinou@wits.ac.za
(No relevant relationships reported)

HISTORY: A 14-year-old female middle-distance athlete presented with a history of 
unilateral (right) foot pain, diagnosed as a navicular stress fracture which was managed 
non-surgically and made a full clinical recovery. Nine months later she sustained 
a suspected traumatic spring ligament injury on the opposite side, with subsequent 
recurrence of pain in the right foot due to overload from the non-weight bearing 
management of the left foot injury. She therefore presented with bilateral athletics-
related foot pain, one-sided apparently traumatic in nature and the other an overload 
injury.
PHYSICAL EXAMINATION: On clinical examination she was noted to have 
bilateral mild cavus feet with an antalgic gait pattern. Right foot: Calf and Achilles 
tendon did not reveal any abnormalities (Silfverskiold negative). Ankle was 
asymptomatic. The hindfoot joints were mobile and non-tender. There was significant 
tenderness over the talar navicular bone (”N” spot). The mid and forefoot examination 
did not reveal any abnormalities. The foot was neurovascularly intact. Left foot: Calf 
and Achilles tendon did not reveal any abnormalities (Silfverskiold negative). The 
ankle was asymptomatic. The hindfoot joints were mobile and non-tender. There was 
once again significant tenderness over the talar navicular bone with mild swelling. The 
spring ligament was not tender. The mid and forefoot examination did not reveal any 
abnormalities. The foot was neurovascularly intact. DIFFERENTIAL DIAGNOSIS: 
Navicular stress fractures, tendinopathy of the posterior tibialis tendons, tear of the 
spring ligament, separation of an accessory navicular
TEST AND RESULTS: Imaging with MRI revealed bilateral navicular stress fractures 
(figure 1), as indicated by bony edema and a fracture line. On close inspection, the 
navicular fracture lines were visible on x-ray (Figure 2). Further imaging with CT 
scans confirmed the navicular fractures and demonstrated sclerosis along the fracture 
borders with no cross trabeculation, suggestive of a non-union (figure 3).FINAL 
WORKING DIAGNOSIS: Bilateral navicular stress fractures
TREATMENT AND OUTCOMES: Open reduction and internal fixation (ORIF) and 
bone grafting. Postop rehabilitation and graded return to activity. Back to sports with 
no pain or swelling in her feet 1 year post surgery.

674 May 27 2:40 PM - 3:00 PM
Return To Activity After Exertional Heat Stroke - 14 YO 
Runner
William O. Roberts, FACSM. University of Minnesota, 
Minneapolis, MN.
Email: rober037@umn.edu
(No relevant relationships reported)

HISTORY: 14 yo CC runner in for RTP recommendation 3 wks following collapse 
during his 1st race. 15 min into the race his legs felt tingly & he collapsed to the 
ground; he could feel the grass on his face & had a hard time opening his eyes; his 
breathing was labored & shallow; skin was blotchy & pale. His parents transported 
him car to the local hospital. The ED team started cooling immediately. He was 
confused, combative, swearing profusely, and throwing punches at staff. As his rectal 
temp decreased from 41.2°C to <39°C; his behavior improved, his skin color returned 
to NRL, & his HR dropped from 170 bpm to NRL. ED labs were Na 140, K 4.2, & glc 
89. When he arrived at Children’s Hospital by helicopter, his rectal temp was 37°C. 
He felt a little groggy his first day back to school, but quickly returned to baseline. 
He participated in a low level flag football game during gym class & was told that 
his cheeks became flushed & blotchy. He returned to cross country practice doing the 
warm up, which caused him no trouble. He was eating & sleeping normally & doing 
his school work.
PAST MEDICAL HISTORY: No prior heat injury or heat stroke. Normal cardiac 
workup (2015) for palpitations; his EKG no pre-excitation.
FAMILY HISTORY: No EHS, malignant hyperthermia, or genetic issues.
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PHYSICAL EXAMINATION: BP 112/75; Pulse 68; Temp 37.1°C (O); Ht 157.5 cm; 
Wt 54.1 kg; SpO2 99%; BMI 21.8 kg/m2; APPEARANCE: Healthy NAD. SKIN: 
Color NRL. CV: RR no S3, S4, or murmur. LUNGS: Clear
DIFFERENTIAL DIAGNOSIS: EHS; EHI; He with dehydration
TESTS & RESULTS: Slight SGOT elevation, transient bump in CK level, no 
myoglobinuria; sickle cell trait negative; EKG & echocardiogram normal
FINAL WORKING DIAGNOSIS: EHS
TREATMENT & OUTCOMES: Risk factors for EHS include a previous history & 
lack of acclimatization. He had 7 practices prior to the meet & he may not have been 
fully acclimatized. He tends to go all in during competition & that may be part of his 
EHS collapse. Plan to return to practice at low level exercise & gradually progress 
his effort over the next 3 weeks; he was already doing warm-ups; add a quarter of 
a workout for week 1, half the workout for week 2, & full workout for week 3. If 
he tolerates progressive training, he can go back into competition in about 3 weeks. 
The weather conditions will cool as the CC season progresses. If he has another EHS 
episode, will get genetic & heat lab testing.

B-19 Rapid Fire Platform - Posture and Balance in 
Older Adults
Wednesday, May 27, 2020, 1:00 PM - 2:20 PM
Room: CC-Exhibit Hall

675 Chair:  Jean L. McCrory, FACSM. West Virginia University,  
 Morgantown, WV.

(No relevant relationships reported)

676 May 27 1:00 PM - 1:10 PM
Hip Abductors And Adductors Explosive Capacity 
Correlate With Step Reaction Time In Older Adults
Marcel B. Lanza, Odessa Addison, Alice Ryan, Vicki Gray. 
University of Maryland Baltimore, BALTIMORE, MD.
Email: marcel.lanza@gmail.com
(No relevant relationships reported)

A loss of strength and explosive capacity (the ability to produce force as quickly 
as possible) may be risk factors for falls in older individuals. However, it is poorly 
understood if the explosive capacity of an older individual correlates with the reaction 
time (RT) of a predictable or unpredictable response.PURPOSE: Our primary aim 
was to investigate the relationship between rate of torque development (RTD) of the 
hip abductors and adductors with anticipatory postural adjustments (APA) and RT to 
a simple (SRST) and choice reaction step (CRST).METHOD: Nine older adults (5 
females; 73 ± 4 y; 1.66 ± 0.07 m; 74 ± 12 kg; X ± SD) performed maximal voluntary 
isometric contractions (MVIC) in a standing position at 30° hip abduction. Participants 
performed the test as hard and fast as possible and held for ~5s. RTD was measured 
at 50, 100, 200 and 300 ms from torque onset (RTD50, RTD100, RTD200 and RTD300) 
and normalized to body weight and height. For the SRST and CRST a visual stimulus 
displayed at eye level in front of the participants indicated when to step laterally as fast 
as possible. APA was calculated as the first time when the difference in vertical force 
under the two feet increased by 5% of body weight while RT was the time between the 
visual stimulus and removal of the foot from the force plate. RESULTS: No significant 
correlations were found between RTD50 and APA or RT. Hip abductors APA did not 
correlate with RTD while adductors APA correlated with RTD200 and RTD300 for both 
SRST and CRST (r≤ -0.71, P≤ 0.032). Hip abductors RT correlated with RTD100, 
RTD200 and RTD300 during CRST (r= -0.73, P= 0.025; r= -783, P= 0.013 and r= -0.74, 
P= 0.025; respectively) which was similar between hip adductors RTD200 and RTD300 
during CRST (r= -0.85, P= 0.004; r= -0.93, P< 0.001; respectively). Hip adductors RT 
at RTD300 correlated with SRST (r= -0.70, P= 0.036). CONCLUSION: Older adults hip 
abductors and adductors explosive capacity may be important when responding rapidly 
to an unpredictable stimulus while hip adductors also appear important in reacting to 
an expected stimulus. Therefore, older individuals that are not able to produce torque 
as fast as possible, especially during the late phase of contraction, in order to initiate 
the step possibly present larger risk of falls.

677 May 27 1:10 PM - 1:20 PM
Do Muscle Strength And Functional Mobility Underpin 
Balance Confidence In Older Adults?
Ying Liu1, Yujie Tong1, Xinyi Xu1, Gordon Waddington2, Roger 
Adams2, Jeremy Witchalls2, Jia Han1. 1Shanghai University 
of Sports, Shanghai, China. 2University of Canberra, ACT, 
Australia.
(No relevant relationships reported)

PURPOSE: Physiological, psychological and social factors are the three major 
determinants of falls in older adults. Psychological factors, especially balance 
confidence, have been suggested to be strongly associated with falls. However, it is 
unclear whether strength and mobility are associated with balance confidence. The 
purpose of the current study was to explore whether muscle strength and functional 
mobility reflect balance confidence in the elderly. METHODS: A group of 27 
healthy community-dwelling adults (8M, 19F, 70.22±4.9yrs old) were recruited. 
Balance confidence was evaluated by using the Falls Efficacy Scale International 
(FES-I); functional mobility was measured by single-task Timed Up and Go test 
(TUG) , motor dual-task TUG and cognitive dual-task TUG tests; upper limb muscle 
strength was measured by grip strength with a hand dynamometer; lower limb 
muscle strength was measured by the 30-second Sit to Stand test (30STS). SPSS 
was used to analyze data, with Pearson’s correlation and independent samples t-test 
employed to examine the relationships among the measures. RESULTS: Pearson’s 
correlation showed that FES-I scores for the group were moderately correlated with 
single TUG (r=0.569,p=0.002), cognitive TUG (r=0.463,p=0.015) and motor TUG 
scores (r=0.562,p=0.002). However there was no significant correlation between 
FES-I scores and upper or lower limbs strength (both p>0.05). According to the 
FES-I cut-point score of 23 for low balance confidence, participants were divided into 
“high balance confidence” subgroup (n=12) and “low balance confidence” subgroup 
(n=15). Independent samples t-tests showed significantly worse scores for the low 
balance confidence subgroup in single task TUG (p=0.035) and motor dual task TUG 
(p=0.025). CONCLUSIONS: The findings from this preliminary study suggest that 
balance confidence is associated with functional mobility, but not with muscle strength. 
Thus, in order to improve balance confidence, interventions based on improving 
functional mobility, rather than strength, should be particularly targeted involved in 
physiotherapy programs.

678 May 27 1:20 PM - 1:30 PM
The Relationship Between Power Production And Fall 
Risk
Michele Aquino. Adelphi University, Garden City, NY. (Sponsor: 
Robert M. Otto, FACSM)
Email: maquino@adelphi.edu
(No relevant relationships reported)

Falls can lead to prolonged periods of hospitalization and increased medical costs. 
Balance has commonly been defined as a three-system model (visual, vestibular, 
proprioception). However, there is a normal degeneration of these systems as we age 
which can increase fall risk (FR). Power production is required to catch oneself from 
a fall, therefore it may be an important aspect to consider in the treatment of those 
at risk of falling. Purpose: The purpose of this study is to explore the relationship 
between isokinetic average power production (IPP), of the knee extensors (KE) and 
ankle plantar flexors (APF), and FR utilizing the Fall Risk Questionnaire (FRQ), 
Five Times Sit to Stand (5xSTS), and the Dynamic Gait Index (DGI). Methods: 14 
Older Adults (age: 74.8±9.1 yrs., height: 172.1±10.5 cm, body mass: 77.7±14.4 kg, 
11 ♂) volunteered to participate in the study. Subjects began by completing the FRQ, 
thereafter, in a randomized manner, subjects were assigned to one of four tests: KE 
IPP, APF IPP, the 5xSTS, and the DGI. IPP was performed at 4 speeds (60,120, 180 
and 240°/s) for 5 repetitions, respectively with 5 min rest between trials. The highest 
average power (AP) for KE and APF was recorded. The 5xSST was timed using an 
Apple iPhone stopwatch and the DGI was scored by a licensed Physical Therapist. 
Results: Statistical analysis by Pearson’s r correlation with 95% confidence level 
revealed significant r values (p<.05) between variables. Mean FRQ scores, 5xSTS 
times, and DGI scores were 2.4±2.8, 9.2±5.1 sec, and 19.9±2.8, respectively. Mean 
KE-AP and APF-AP were 114.6±54.6 W and 55.2±25.1 W, respectively. Mean AP 
normalized per kg body weight were 1.45±.64 W/kg for KE-AP and .71±.3 W/kg for 
APF-AP. The FRQ demonstrated a significant r = .768 and r = -.896 with the 5xSTS 
and DGI, respectively. APF-AP was significantly correlated with FRQ and DGI (r 
= -.557; r = .610). Significant correlations were noted between APF-AP/kg and the 
FRQ and DGI (r = -.618; r = .691) along with KE-AP/kg and the 5xSTS (r = -.559). 
Conclusion: For one to complete these FR assessments, significant lower extremity 
power must be generated to maintain upright positions and promote a dynamic 
balance strategy. KE-AP and APF-AP demonstrate critical importance in successfully 
maintaining an adequate balance strategy, which is associated with decreased fall risk.
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679 May 27 1:30 PM - 1:40 PM
Mental Workload During Balance Training In Older 
Adults With Fall Risk
Lauren Q. Higgins. University of North Carolina at Greensboro, 
Greensboro, NC.
Email: lqhiggin@uncg.edu
(No relevant relationships reported)

The attentional demand of postural control is greater for older adults and increases 
further for older adults with balance impairments or who experienced a recent fall. 
Training interventions have examined balance and fall risk in older adults; focusing 
on improving physical factors related to balance. Further benefit to these interventions 
may be observed by incorporating cognitive factors such as attentional focus. It has 
been proposed that an external focus (EF) of attention uses automatic processing, 
reducing the attentional demand of postural control. This may be reflected in the 
mental workload (MWL) required for task execution. PURPOSE: This study 
investigated if EF of attention reduces MWL during balance training in older adults 
with fall risk.
METHODS: Older adults (N = 15, 4 males; 78.5 ± 7.0 yrs) who reported a fall in 
the past year were randomly assigned to either an EF group (N=9) or internal focus 
(IF) group (N=6). Participants completed 12 weeks of balance training on balance 
boards, twice per week for 20 minutes (20 trials; 30s balance, 30s rest). Prior to each 
trial, groups received respective attentional focus cues. At weeks 1, 3, and 6, heart rate 
variability (HRV) during balance training, and the NASA Task Load Index (NASA-
TLX) were used as an assessment of MWL. HRV, R-R interval data was collected 
using a heart rate monitor chest strap.
RESULTS: Two-way repeated measures ANOVA’s revealed a significant effect of time 
on four HRV outcomes: SDNN (F(2, 10) = 6.66. p = .015, partial ƞ2 = .571), RMSSD 
(F(2, 10) = 9.18, p = .015, partial ƞ2 = .647), (F(2, 10) = 4.18, p = .048, partial ƞ2 = 
.455), and DFA short term fluctuation slope (F(2, 10) = 6.84, p = .013, partial ƞ2 = 
.578). A significant interaction effect was observed for the NASA-TLX (F(2, 10) = 
4.22, p = .047, partial ƞ2 = .458). Follow-up analysis revealed no significant main 
effects due to a cross over interaction with EF means decreasing and IF increasing 
from week 1 to 6. CONCLUSIONS: Preliminary findings suggest objective 
measures of MWL represent a practice effect of balance training with attentional cues. 
Additionally, the observed cross over interaction for MWL proposes that an external 
focus of attention may be an advantageous training strategy for reducing perceived 
MWL.
FUNDING: NIH National Institute on Aging, Grant #: 1R15AG053866

680 May 27 1:40 PM - 1:50 PM
Effects Of Resting Posture On Gait Features During 
Timed Up And Go In Older Adults
Eryn N. Murphy. New Mexico State Universtiy, Las Cruces, NM. 
(Sponsor: Joseph Berning, FACSM)
Email: emurphy2@nmsu.edu
(No relevant relationships reported)

Altered gait mechanics and longer time to complete a 3-meter timed up and go 
(TUG) task are risk factors for falls in older adults. While acute change in posture 
influences static balance, it remains unclear if a supine resting position alters gait 
patterns, compared to seated rest in older adults. PURPOSE: The purpose of the 
present study is to explore the effects of resting postures on TUG performance and 
gait features during the TUG task. METHODS:In this within-subject design study, 
thirty-eight older adults (73.55 ± 1.04 yrs, 71.89 ± 2.31 kg, 1.64 ± 0.01 m) completed 
the TUG under two randomly ordered resting conditions; following 10 minutes of 
seated rest (SEAT) and following 10 minutes of supine rest (SUP). Participants were 
instructed to begin on “go” and “begin when they were ready”, with time starting 
when they reached a seated position in SEAT and SUP conditions respectively. Total 
time (TUGToT, s), averaged gait velocity (TUGVel, cm/s), cadence (TUGCad, spm), and 
active propulsion (TUGAPT, %: the percentage of gait time when the center of gravity 
extends beyond the base of support until contralateral heel contact) over the single 
trial were calculated. TUG trials were calculated using Tekscan Walkway system. 
Paired sample t-tests were used to determine gait differences between two resting 
conditions. RESULTS: TUGToT was significantly longer after the SUP compared 
to the SEAT (12.14 ± 4.35 s vs. 10.52 ± 2.65 s, p=0.001). TUGVel was significantly 
slower after the SUP compared to the SEAT (85.28 ± 28.73 cm/s vs. 102.03 ± 21.43 
cm/s, p<0.001). TUGCad was significantly lower after the SUP compared to the SEAT 
(108.94 ± 21.57spm vs. 119.44 ± 13.50 spm, p=0.001). TUGAPT was significantly less 
after the SUP compared to the SEAT (58.00 ± 25.53% vs. 71.72 ± 22.14%, p=0.012). 
CONCLUSIONS: Clinical standards identify older adults that take longer than 12 
seconds to complete the TUG at increased risk of falling. Our results indicate that a 
sudden postural change from supine resting position results in increased falls risk. 
These findings have potential to inform patient, provider, and caregiver efforts to lower 
risk of falls in older adults.

681 May 27 1:50 PM - 2:00 PM
Rate Of Force Development Parameters In Young And 
Older Males During A Chair Rise
Tyler M. Smith, Phuong L. Ha, Alex A. Olmos, Matthew T. 
Stratton, Trisha A. VanDusseldorp, Alyssa R. Bailly, Yuri Feito, 
FACSM, Micah J. Poisal, Joshua A. Jones, Benjamin E. Dalton, 
Garrett M. Hester. Kennesaw State University, Kennesaw, GA. 
(Sponsor: Yuri Feito, FACSM)
(No relevant relationships reported)

Assessing vertical ground reaction forces (VGRF) during a chair rise may yield 
insight regarding age-related differences in physical function, but a comprehensive 
assessment of rate of force development (RFD) during this task is lacking. PURPOSE: 
To compare RFD parameters during a chair rise in young (YM) and older (OM) 
males, and examine correlates of chair rise time. METHODS: Healthy, YM (n=15, 
age=20.7±2.2 yrs) and OM (n=15, age=71.6±3.9 yrs) performed a single chair rise 
as quickly as possible on a force plate without upper-body assistance. Peak VGRF 
(PF), as well as peak (highest 100 ms rolling average), early (minimum VGRF to 
50% PF), late (50% PF to PF), and overall (minimum VGRF to PF) RFD were 
recorded. RFD was calculated as the linear slope of the force-time curve (Δforce/
Δtime) during the corresponding time spans. All force measures were derived from 
the normalized (body mass) force signal. Chair rise time was also obtained and the 
trial with the shortest time was used for subsequent analysis. Independent samples 
t-tests were used for group comparisons, and Pearson correlation coefficients were 
calculated for each group to examine select relationships. RESULTS: Chair rise 
time was similar between groups (p=0.256). Early RFD was similar (p=0.051), while 
PF (YM=1.57±0.13 vs. OM=1.33±0.10 N·kg; p<0.001), peak (YM=12.60±1.56 vs. 
OM=9.05±1.46 N/s·kg-1; p<0.001), late (YM=8.12±1.63 vs. OM=4.97±1.10 N/s·kg-1; 
p<0.001), and overall RFD (YM=7.57±1.24 vs. OM= 5.49±1.16 N/s·kg-1; p<0.001) 
were lower in the OM. For OM, only PF (r=-0.875; p<0.001) and peak RFD (r=-0.783; 
p=0.001) were correlated with chair rise time, while no correlations were present in 
YM. CONCLUSION: PF and RFD, especially peak and late RFD, were dramatically 
diminished during a chair rise in OM. PF and peak RFD demonstrated a strong inverse 
relationship with chair rise time in OM.

682 May 27 2:00 PM - 2:10 PM
Comparison Of Age, Gender, And Sport On 
Performance Of Stability Test In Senior Participants
Romina Villamonte1, Dennis Eggert2, Brent J. Feland2. 1New 
Zealand Institute of Sport, Epsom, Auckland, New Zealand. 
2Brigham Young University, Provo, UT. (Sponsor: Ty Hopkins, 
FACSM)
Email: romina.villamonte@nzis.ac.nz
(No relevant relationships reported)

PURPOSE: The purpose of this study was threefold: to observe the differences in 
performance variables of the Modified Clinical Test of Sensory Interaction in Balance 
in active elderly participants and to compare results by age (50-59, 60-69, 70-79, 80+), 
sports (aerobic, basketball, golf, tennis, volleyball, and none), and gender.
METHODS: Anlayses were based on a sample of 525 World Senior Games attendees 
who were age 50 and over. Data were obtained from voluntary participation in balance 
and mobility screening as part of the health fair offered to all participants at the annual 
Hunstman World Senior Games. Of the 525 participants tested, 383 were participants 
in at least one sporting event at the games and 142 were non-participants. All modified 
CTSIB were performed on the NeuroCom Balance Master. The measured variables 
(center of gravity sway (degrees/sec)) were; firm surface with eyes open, firm surface 
with eyes closed, foam surface with eyes open, and foam surface with eyes closed.
RESUTS: All data were analysed using SAS, version 9.4. An initial analysis of gender 
and age category was performed. A final model was run with the significant variables 
from the initial analysis plus sports category. Post hoc Tukey pairwise comparisons 
were also performed. A significant difference *(p<0.0001) was found between 
stratified age groups in all balance test variables. No significant differences were found 
between gender nor sports categories for the 4 balance variables.

Age 
(years)*

Participants 
(n)

*Firm
Eyes 
Open

*Firm
Eyes 
Closed

*Foam
Eyes 
Open

*Foam
Eyes 
Closed

50 – 59 140 0.2004 0.2494 0.6561 1.5904

60 – 69 237 0.2306 0.2816 0.7635 1.8823

70 – 79 128 0.2804 0.3448 0.8736 2.0625

80 + 20 0.3426 0.4966 1.1106 2.4164

CONCLUSION: While balance sway significantly increases with age in all 4 variables, 
they remain similar when comparing between gender and sports. This test may not 
be sensitive enough to detect differences between sports in our participants. Also, 
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our participants are probably too active to detect differences in the variables tested 
regardless of sports category. Further research is needed to better differentiate between 
active and non-active individuals and performance on the modified CTSIB.

683 May 27 2:10 PM - 2:20 PM
Balance Assessments In Older Adults After A Six-week 
Walking Intervention With Different Gait Devices
Abbie Payne, Megan Ruppert, Lana Prokop, Joshua 
Guggenheimer. St. Catherine University, St. Paul, MN. (Sponsor: 
Mark Blegen, FACSM)
(No relevant relationships reported)

Older adults have a relatively high incidence of falls, which are costly for both the 
individual and the medical system. Falls result not only in physical injury or death, 
but also can lead to a decreased quality of life - both mentally and socially. Measuring 
different aspects of balance can help predict the risk for falling. PURPOSE: This study 
investigated how walking with no device, walking poles, or a gait trainer impacted 
balance measures in older adults. METHODS: Fourteen participants (3 men, 11 
women, aged 77.53 +/- 7.28 years) were randomized to one of three walking groups: 
Control (C) (n=4), Walking Poles (WP) (n=5), or Gait Trainer (GT) (n=5). The gait 
trainer is a new device aimed at preventing age-related gait decline. Assessments were 
performed at three separate times: prior to the intervention (Pre-test), immediately 
after the intervention (Post1), and six weeks after Post1 (Post2). Assessments included 
subjective measures of balance confidence during activities of daily living (Falls 
Efficacy Scale International and Activities-Specific Balance Confidence), and physical 
measures of balance (Berg Balance Scale (BBS) and the Timed Up and Go (TUG)). 
For the six-week intervention, all participants walked three times per week for 30 
minutes in their assigned walking group. RESULTS: An ANOVA showed there were 
no statistically significant differences between the groups at Pre-test for all metrics (p 
> 0.05). All groups were below the cut off score of a high fall risk (≥14 s) for the TUG 
at Pre-test: C 9.00 ± 2.18 s, WP 9.41 ± 2.41 s, and GT 11.29 ± 4.99 s. All groups were 
above the cut off score (<45 out of 56) for greater risk of falls on the BBS at Pre-test: C 
51.5 ± 1.29, WP 52 ± 5.00, and GT 48.4 ± 5.03. Between group measurements across 
time were analyzed using linear regression models for all metrics, with an alpha set 
at p < 0.05. There were no statistically significant differences between groups across 
time. CONCLUSION: This study found that the walking group did not impact balance 
measurements over time with the six-week walking intervention. All three groups were 
relatively high-functioning compared to age norms, which may have impacted scoring 
sensitivity on the TUG and BBS. Future studies may consider using more challenging 
interventions and balance assessments for higher-functioning older adult populations.
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769 Board #1 May 27 3:15 PM - 5:15 PM
Military Parachuting Effects In Kinetic Variables From 
Countermovement Jump In Militaries From Colombia
Jenner Cubides1, Rodrigo E. Argothy2, Maria Alejandra Días3, 
Daniel Cohen4. 1Militar school of cadets “General José María 
Córdova, Bogota, Colombia. 2Ministry of Sports, Bogota D.C., 
Colombia. 3Militar school of cadets “General José María 
Córdova, Bogota D.C., Colombia. 4University of Santander 
(UDES), Bogota D.C., Colombia.
Email: reargothyb@gmail.com
(No relevant relationships reported)

The military parachuting course (MPC) is one of the combat courses offer during 
the Colombian military career. A literature research shows that this type of courses 
presents a high incidence and prevalence of injuries in the lower limbs in the landing 
phase. Additionally, different studies show that the injury rate in the lower limbs is 
2-20 every 1000 jumps performed. The most compromised areas are the ankle and 
knee (ligament and sprains), where 80% of the injuries occur. Moreover, the militaries 
present a higher injury risk because of variable conditions: high wind speeds, external 
load and ground conditions. Then, a good landing is very important and it requires a 
good stability at the knee and a good distribution of the energy at the time of contact 
with the ground.PURPOSE: Identify the effects of the military parachuting course on 
the muscular performance of the lower limbs METHODS: Descriptive observational 

study with an analytical component, in 43 male cadets of the Military School from 
Colombia, who participated in the MPC for 4 weeks. The performance of the lower 
limbs was evaluated by using uniaxial force platforms before and after the course. 
A statistical analysis was performed using the student T test and the Wilcoxon 
test statistic was used to evaluate changes after the MPC RESULTS: Significant 
differences were found in the jump height (29.32 ± 3.8 vs. 26.03 ± 3.6 cm, p = 0.0001), 
peak power (43.29 ± 3.4 vs. 40.62 ± 4.3 W/kg, p = 0.0002), peak landing force (57.65 
± 9.8 vs. 65.15 ± 12.4 N, p = 0.002), eccentric peak velocity (-1.09 ± 0.1 vs. -1.01 ± 
0.2 m/s, p = 0.005), concentric mean power ( 23.72 ± 2.5 vs. 22.78 ± 2.8 N/kg, p = 
0.022) and eccentric mean power/BM (5.88 ± 1.03 vs. 5.36 ± 1.09 N, p = 0.001).
CONCLUSIONS: There is an impact on neuromuscular performance that affects 
the strength and power of the lower limbs, and increases the ground reaction forces 
in the landing phase. It could become a risk factor for injuries due to a change in the 
mechanism of acceptance of load at the landing stage.

770 Board #2 May 27 3:15 PM - 5:15 PM
Medial Compartment Gap Is Decreased During Forced 
Marching And Running Load Carriage Tasks
Camille C. Johnson, Kellen T. Krajewski, Dennis E. Dever, 
Ajinkya Rai, Katelyn F. Allison, Mita Lovalekar, William J. 
Anderst, Christopher Connaboy. University of Pittsburgh, 
Pittsburgh, PA.
Email: ccj17@pitt.edu
(No relevant relationships reported)

Medial compartment cartilage thickness can provide an indication of early stage 
osteoarthritis (OA), so determining tibiofemoral joint space during dynamic loading 
tasks is an important step in investigating potential long-term joint degeneration. 
Women experience higher rates of knee OA than men and military personnel are at 
an even greater risk, so understanding how military-relevant load carriage tasks will 
affect tibiofemoral arthrokinematics in a female population is of great importance 
in order to inform training strategies and prevent injury. PURPOSE: The purpose 
of the study was to determine the effects of load carriage and locomotion pattern on 
tibiofemoral dynamic joint space. METHODS: Twelve physically active females 
(age: 24.5±2.4 years) walked (WK), ran (RN), and force marched (FM, or walking at 
a high velocity) on a treadmill while unloaded (bodyweight, or BW) and while loaded 
with an additional +25%BW or +45%BW (14.3±2.0 kg, 25.6±3.5 kg). Synchronized 
biplane radiographs of the right knee were collected at 150 images/second for 1 second 
during each movement trial. A validated model-based tracking system determined 
femur and tibia motion (accuracy: 0.9°, 0.7 mm). Subchondral bone distances were 
calculated. Two-way RMANOVA with post-hoc Bonferroni correction were used to 
analyze the interactions and within-subjects effect of load (BW, +25BW, +45%BW) 
and percent of right leg support (0%, 10%, 20%, 30%) on minimum medial and lateral 
compartment gap during WK, RN, and FM, independently (α=0.05). RESULTS: No 
significant interactions were observed between load and percent support. Medial and 
lateral gap was lower at initial contact vs. 10% and 20% support for FM (Medial: 
38%, 33% decrease, Lateral: 26%, 23% decrease). Medial gap was 23% lower at 30% 
vs. 20% support for FM. For RN, medial gap was lower at 30% support vs. 10% and 
20% (35%, 19% decrease). No significant changes in joint space were observed for 
lateral RN or medial/lateral WK. No significant differences due to load were observed. 
CONCLUSION: Changes in knee dynamic joint space appear to be more sensitive 



MEDICINE & SCIENCE IN SPORTS & EXERCISE®

ACSM May 26 – May 30, 2020 San Francisco, California

S142 Vol. 52 No. 5 Supplement  
W

E
D

N
E

S
D

A
Y,

 M
A

Y
 2

7,
 2

02
0

to differences in knee kinematics rather than additional load magnitude and suggest 
kinematics plays a vital role in knee cartilage loading and potentially the development 
of OA. Supported by the Freddie Fu Student Research Grant.

771 Board #3 May 27 3:15 PM - 5:15 PM
The Effects Of External Loading On Lower Extremity 
Landing Biomechanics In College Rotc Cadets
Jae P. Yom1, Allen Redinger2, Dustin Grooms2, Janet Simon2. 
1University of Illinois Springfield, Springfield, IL. 2Ohio 
University, Athens, OH.
(No relevant relationships reported)

Military personnel performs in combat and physical training with extensive external 
loading from combat gear that may increase risk for lower extremity musculoskeletal 
injury. Lower extremity musculoskeletal injury risk is high in this population and 
can threaten deployment, completion of duty, and quality of life. However, there is 
limited research determining the effects of external loading on landing biomechanics 
in military situations. PURPOSE: To determine if external loading affects lower 
extremity landing biomechanics during a jump landing task in ROTC cadets. 
METHODS: Twenty five ROTC cadets (age: 20.2±1.3yr; height: 174.4±11.3cm; 
mass: 77.0±5.1kg) were recruited and performed two conditions of three jump landings 
(baseline vs loaded landing with an additional 35% body weight (BW) vest) from a 
30cm high box. The box was placed a distance of 50% of their height from the landing 
zone of two force plates. Lower extremity angular joint kinematics and ground reaction 
forces (GRFs) were compared between the two conditions using paired t-tests (α<.05). 
RESULTS: The loaded landing compared to baseline landing, resulted in decreased 
knee (16.8±3.7 and 19.4±4.7°) and hip (30.4±6.3° and 32.7±5.4°) flexion at initial 
contact (IC), and increased maximal joint flexion displacements for ankle (36.0±11.5° 
and 31.4±9.9°), knee (56.2±7.2° and 49.0±6.5°), and hip (23.8±5.6° and 18.5±4.9°). 
Furthermore, loaded landings, compared with baseline landings, exhibited significantly 
lower vertical GRF (2.3±0.5 N∙kg-1 and 2.7±0.5 N∙kg-1) and posterior GRF (0.6±0.1 
N∙kg-1 and 0.7±0.1 N∙kg-1). CONCLUSION: Loaded landings increased key injury 
risk landing biomechanics. Less knee and hip flexion at IC have been associated with 
potential anterior cruciate ligament (ACL) injury risk and may increase ACL loading 
during landing. However, the less peak vertical and posterior GRFs with greater 
displacement of all three lower extremity joints on during loaded landing suggests 
cadets employed a compensation strategy that may reduce ACL loading after IC.

772 Board #4 May 27 3:15 PM - 5:15 PM
Sex-related Differences In Patellofemoral Joint Stress 
With Fighting And Approach Load Carriage
Marin Plemmons, Brent Ruby, FACSM, Brittany Hanser, Kelly 
Christensen, Alexis Doutt, Richard W. Willy. University of 
Montana, Missoula, MT.
Email: marin.plemmons@umconnect.umt.edu
(No relevant relationships reported)

PURPOSE: Female Soldiers have 2.2x greater risk for patellofemoral pain (PFP) 
compared with male Soldiers. Females may experience larger increases in knee loads, 
versus males, with added load carriage, which is standardized in the military across 
sexes. Thus, we assessed sex-related differences in patellofemoral joint stress (PFJS) 
metrics with the addition of fighting (20 kg) and approach (35 kg) load carriage. 
METHODS: Via motion capture procedures, 34 healthy, well-trained individuals 
with load carriage experience (17 male(M):26.8 yrs±4.3, 78.9kg±6.8; 17 female(F); 
23.8yrs±4.6, 64.3kg±8.1) completed instrumented treadmill trials (1.35 m/s) with 
and without 20-kg and 35-kg load carriage. Peak PFJS and PFJS loading rate were 
estimated with a musculoskeletal model and analyzed via repeated measure ANOVAs 
[Sex(2) x Load(3)]. Standard mean differences (SMD) were calculated on the relative 
change rate of PFJS metrics in males versus females with added load carriage. 
RESULTS: Significant Sex X Load interactions (p<0.01) were found for both peak 
PFJS and PFJS loading rate. While moderate SMDs were found between 0kg and 20kg 
carriage, large SMDs were found between 0kg and 35kg carriage indicating larger 
relative increases in PFJS metrics in females versus males. TABLE: Mean and standard 
deviations for variables. *corresponds to p<0.05 between 0kg and 20kg;†Corresponds 
to p<0.05 between 0kg and 35kg.

Variable 0 kg 20 kg SMD 0 kg 
=>20kg 35 kg SMD 0 kg 

=>35kg

Peak PFJS
M: 2.2 
mPa± 0.6
F: 2.0 
mPa± 0.6

M: 2.6 
mPa± 0.9*
F: 2.7 
mPa± 0.6*

d=0.39
M: 2.9 mPa± 
0.9*†
F: 3.4 mPa± 
1.0*†

d=1.03

PFJS 
Loading 
Rate

M: 22.8 
mPa/s 
±9.7
F: 18.7 
mPa/s 
±10.0

M: 25.8 
mPa/s 
±11.8
F: 25.9 
mPa/s 
±13.0*

d=0.42

M: 29.2 
mPa/s 
±12.1*†
F: 34.5 
mPa/s 
±12.8*†

d=0.96

CONCLUSIONS: Females experienced greater relative increases in PFJS metrics 
with added load carriage compared with males, but only the approach load (35 kg) 
resulted in large SMDs. Thus, training volume, e.g., march distances, with approach 
loads should be increased more cautiously in females compared with males whereas 
fighting loads (20kg) appear less risky and may require minimal adjustments in 
training volume between sexes. These findings provide insight into why females have a 
disproportionately higher rate of PFP in the military than the general population.

773 Board #5 May 27 3:15 PM - 5:15 PM
Compromised Perception-action Coupling 
Performance In Military Personnel May Be Related To 
Increased Deep Sleep
Alice D. LaGoy1, Shawn R. Eagle1, Aaron M. Sinnott1, Meaghan 
E. Beckner1, William R. Conkright1, Shawn D. Flanagan1, Brian 
J. Martin1, Bradley C. Nindl, FACSM1, Fabio Ferrarelli2, Anne 
Germain2, Christopher Connaboy1. 1University of Pittsburgh, 
Pittsburgh, PA. 2University of Pittsburgh School of Medicine, 
Pittsburgh, PA.
Email: adl59@pitt.edu
(No relevant relationships reported)

Operational stressors, such as caloric and sleep restriction and physical fatigue, may 
compromise perception-action coupling, the cooperative function of the sensory and 
motor systems, in military personnel. Prior sleep may protect against performance 
decrements and different sleep stages may conserve different aspects of performance. 
PURPOSE: To investigate changes in perception-action coupling during simulated 
military operational stress and understand the role of sleep stages on performance. 
METHODS: As part of a 5-day study assessing resilience to simulated military 
operational stress, thirty-three (6 female) active duty and reserve status service 
members (25.8 ± 4.7 years) completed three trials of a novel perception-action 
coupling task (PACT) at 1700 after a night of baseline sleep (BASE), two nights of 
sleep restriction (T1) and a night of recovery sleep (T2). Participants had 8-hr for 
baseline and recovery sleep (2300-0700) and 4-hr disturbed sleep on intervention 
nights (0100-0300 and 0500-0700). Polysomnography was used to identify sleep 
stages. The tablet-based PACT requires participants make quick, accurate perceptual 
judgments and responses about whether varying sized virtual balls fit through virtual 
apertures. Outcomes of interest included response time (RT) and accuracy (ACC). 
Percent time in stage 2 (N2), slow wave (SWS) and rapid-eye movement (REM) 
sleep were median split to form high (more sleep in a stage) and low sleep groups. 
Differences in PACT performance between sleep groups across time were assessed 
using multiple mixed model (2 x 3) ANOVA. RESULTS: No significant sleep group 
x time interaction or main effect of time were found for RT or ACC. A significant 
main effect of SWS sleep group was found for RT (F1,31 = 4.898, p = .034, n2

p = 
.136). The high SWS group had slower (worse) RT than the low SWS group (.886 ± 
.023 vs .814 ± .024 s). No other significant main effects of sleep group were found. 
CONCLUSION: Perception-action coupling was maintained during simulated 
military operational stress. Participants with more baseline SWS had worse PACT 
performance but other sleep stages, N2 and REM, did not relate to perception-action 
coupling. This suggests a specific effect of SWS, which is deep sleep, on perception-
action coupling abilities and behaviors.
Supported by DOD # W81XWH-17-2-0070
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774 Board #6 May 27 3:15 PM - 5:15 PM
Stroboscopic Effect On Functional Balance 
Performance In Special Operations Forces Combat 
Soldiers
Jason P. Mihalik, FACSM1, Cassie B. Ford1, Stephen M. 
DeLellis2, Marshall L. Healy3, Shawn F. Kane, FACSM1, Gary 
E. Means3, James H. Lynch, FACSM3. 1The University of North 
Carolina at Chapel Hill, Chapel Hill, NC. 2Defense Medical 
Strategies LLC, Fayetteville, NC. 3United States Army Special 
Operations Command, Fort Bragg, NC.
Email: jmihalik@email.unc.edu
Reported Relationships:  J.P. Mihalik: Ownership/interest/stock; 
Dr. Mihalik has an equity interest in Senaptec Inc., the company that 
manufactures and sells the stroboscopic eyewear used in this study..

Previous work has identified that standard concussion balance measures (e.g., BESS) 
do not differentiate Special Operations Forces (SOF) combat soldiers with and without 
concussion history. Recent evidence also associates incident concussion with a 
subsequent increased musculoskeletal injury risk. There is a need to study functional 
balance performance tasks designed to challenge this military population.
PURPOSE: To study the interaction between concussion history and increasing visual 
occlusion on functional balance performance in SOF combat soldiers. METHODS: 
74 SOF combat soldiers (age=34.0±4.7 yrs) participated in our study and self-
reported concussion history (33 no, 41 yes). All participants completed the Y-Balance 
Test (YBT) under 3 different counterbalanced visual conditions: 1) eyes-open, 2) 
low occlusion, and 3) high occlusion. Low (level 2) and high (level 6) occlusion 
conditions were produced using stroboscopic eyewear. Dependent variables included 
the right and left composite reach distance (percentage) for each vision level. Mixed 
model ANOVAs evaluated differences in composite reach distance between visual 
conditions and concussion history. RESULTS: Increasing vision occlusion affects 
right (F2,144=11.93; p<0.001) and left (F2,140=14.41; p<0.001) limb YBT performance 
regardless of concussion history, with both low (103.5%, 95%CI: 101.2,105.8) 
and high (102.3%, 95%CI: 100.1,104.4) occlusion resulting in diminished YBT 
performance compared to eyes open (105.3%, 95%CI: 103.1,107.5). SOF combat 
soldiers with no concussion history demonstrated better right (F1,72=5.28; p=0.025) 
and left (F1,70=8.49; p=0.005) limb YBT performance compared to those self-reporting 
concussion history regardless of vision occlusion. There was no interaction effect 
between visual occlusion and concussion history on right (F2,144=0.71; p=0.492) or 
left (F2,140=0.01; p=0.993) limb YBT performance in our sample. CONCLUSION: 
Increasing visual occlusion or self-reporting concussion history negatively affect 
SOF combat soldiers’ YBT performance. These data suggest introducing stroboscopic 
eyewear and presenting SOF combat soldiers with a challenging balance task (e.g., 
YBT) may be an effective post-concussion assessment consideration.
Funded by US Army Special Operations Command

775 Board #7 May 27 3:15 PM - 5:15 PM
Foot Acceleration Attenuation Reduces During Military 
Load Carriage
Nizam U. Ahamed1, Kellen T. Krajewsk1, Camille C. Johnson1, 
Adam J. Sterczala1, Julie P. Greeves2, Julie P. Greeves3, Sophie 
L. Wardle2, Thomas J. O’Leary2, Qi Mi1, Shawn D. Flanagan1, 
Bradley C. Nindl, FACSM1, Chris Connaboy1. 1Neuromuscular 
Research Laboratory, University of Pittsburgh, Pittsburgh, 
PA. 2Army Health and Physical Performance Research, Army 
Headquarters, UK Ministry of Defence, London, United 
Kingdom. 3Norwich Medical School, University of East Anglia, 
Norwich, United Kingdom.
Email: nizamahamed@pitt.edu
(No relevant relationships reported)

Military personnel are at risk of stress fracture injuries, especially those in load 
carriage-based military occupational specialty, such as infantry. Recently, wearable 
inertial measurement unit (IMU)-based accelerometry has become a useful tool 
for identifying markers of lower extremity musculoskeletal injury risk in soldiers 
in field settings. Purpose: To compare differences in accelerometry between non-
dominant and dominant foot using foot-worn IMU sensors during a 2km best effort 
run with heavy (20kg) load carriage. Methods: Acceleration data from six healthy 
participants (3 male: 30.33±6.7 y, 1.82±0.01 m, 77.80±11.0 kg and 3 female: 21.0±2.6 
y, 1.66±0.1 m, 64.62±13.5 kg) were recorded using tri-axial IMU affixed to the 
dorsum of each foot. Participant performed a 2km best effort march (run and walk) 
across grass carrying 20 kg on their back. Data were divided into 200m +/- blocks 
from the beginning, middle and end of the exercise for analysis. The acceleration 
amplitudes from each trial were expressed as the root mean square (GRMS), calculated 
as the average of the square of the acceleration over time, and were used to quantify 
the accelerations attenuation. The magnitude of the resultant acceleration signal 
Accr, referred to as the “composite acceleration signal”, was computed as: sqrt ( 
accx+accy+accz), where accx, accy and accz are obtained from each individual axis of the 

tri-axial accelerometer. Results: The mean GRMS values at the three phases obtained for 
the dominant and non-dominant feet of the men were 4.72, 5.15, and 5.23, and 4.93, 
4.75, and 4.41 m/s2, respectively whereas those obtained for the dominant and non-
dominant feet of the women were 3.91, 4.32, and 4.78, and 3.87, 4.42, and 4.71 m/s2, 
respectively. These findings revealed that the GRMS values of the feet obtained for both 
sexes gradually increased during the load carriage task, except for the non-dominant 
foot of the men, which decreased. Conclusion: Increases in GRMS during loaded 
marching suggest non-linear increases in culminative mechanical stress exposure as 
distance increases. Foot worn IMU-based measurement systems may provide means to 
accurately assess injury risk in real time.
Supported by UK Ministry of Defence (WGCC 5.5.6-Task 0107) and US Dept. of 
Defense (W81XWH-17-2-0070).
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777 Board #1 May 27 3:15 PM - 5:15 PM
Practical And Applied Knowledge Of Athletic Trainers 
On The Female Athlete Triad
Jennifer L. Scheid, Erin M. DeHeer. Daemen College, Amherst, 
NY.
Email: jscheid@daemen.edu
(No relevant relationships reported)

BACKGROUND: The female athlete triad is the interrelation of low energy 
availability, menstrual dysfunction, and low bone mineral density. Athletic trainers 
are in a position to be able to identify the female athlete triad in athletes. However, 
limited research exists regarding practical and applied knowledge of the female 
athlete triad. PURPOSE: The purpose of this study was to determine the level of 
practical knowledge of athletic trainers on the female athlete triad and also determine 
if athletic trainers are applying this knowledge by properly screening athletes for the 
female athlete triad. METHODS: Certified athletic trainers (n=116) completed an 
online survey via Qualtrics that assed both knowledge of the female athlete triad and 
current practical application of the female athlete. Linear-by-linear tests were used 
to find associations between practical knowledge and applied knowledge for related 
components of the triad. RESULTS: The athletic trainers mostly work with high 
school athletes (39%) and college athletes (32%). Fifty percent of the athletic trainers 
had at least 7 years of experience. Sixty-nine percent of the the athletic trainers were 
female. While most of the general knowledge of the athletic trainers was high (for 
example 70% believe that increasing energy availability is key when returning an 
athlete back to sport and 73% believe that repeated stress fractures is a red flag for 
the female athlete triad) most of the applied knowledge was low (for example only 
14% screen their athletes for eating disorders and only 36% ask about history of stress 
fractures). Linear-by-linear association (p=0.050) demonstrated an association between 
agreeing about importance of energy availability and always screening for eating 
disorders. However, we did not demonstrate linear-by-linear association (p=0.354) 
between agreeing that stress fractures are a red flag for the female athlete triad and 
asking about history of stress fractures. CONCLUSION: While general knowledge 
of the female athlete triad is high, a low percentage of athletic trainers appear to be 
applying their knowledge in prevention and detection of the female athlete triad. More 
education is need to help athletic trainers to implement screening, prevention, and 
return to play techniques to keep our athletes safe.

778 Board #2 May 27 3:15 PM - 5:15 PM
Prevalence And Impact Of Dysmenorrhea In Japanese 
Female Athletes
Reiko Momma1, Akemi Sawai2, Maho Takeda1, Hiroaki Natsui3, 
Naoki Mukai1, Koichi Watanabe1. 1University of Tsukuba, 
Tsukuba, Japan. 2International Pacific University, Okayama, 
Japan. 3Japan Women’s College of Physical Education, 
Setagaya, Japan.
(No relevant relationships reported)

Dysmenorrhea (menstrual cramps) is a one of the big problems that many women 
suffers. It has been previously reported that dysmenorrhea is associated with lifestyle 
habit including sleep, exercise, smoking, and alcohol. Many female athletes have 
been reported to suffer with dysmenorrhea, however, the prevalence and impact of 
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dysmenorrhea and in relation to lifestyle in Japanese female athletes are not clarified 
yet. Purpose To investigate the prevalence and impact of dysmenorrhea in Japanese 
female athletes. Methods 98 collegiate female athletes participated in this study (mean 
age 21±1.6). Sports type in participants were soccer (n=23), track and field (n=31), 
kendo (n=13), wheel gymnastics (n=10), lacrosse (n=21). Demographic information 
questions addressed age, height, weight, length of sporting career, and training volume 
(training hour, training frequency per week, training hour per time). Lifestyle habits 
questions included daily wake-up time and bedtime, sleeping hours, dietary habit, 
coffee-drinking, alcohol-drinking and smoking habits. Age of menarche, day counts 
of menstrual cycle, day counts of menstruation, dysmenorrhea symptoms (e.g.; breast 
tenderness, abdominal pain, low back pain, headache), dysmenorrhea severity (from 
0 to 10; none to very severe), and medication during menstruation were asked in the 
menstrual questionnaire. Results The dysmenorrhea symptom that many subjects 
complained were lower abdominal pain and fatigue. Length of sporting career, 
menarche age, training habits and lifestyle habits did not show significant correlation 
with severity of dysmenorrhea. However, the prevalence of severe dysmenorrhea 
positively correlated significantly with age (p = 0.004, r = 0.29). Conclusions In 
this study, we showed that severity of dysmenorrhea was associated with older age 
in Japanese female athletes. Therefore, in female athletes it is necessary to deal with 
dysmenorrhea considering age.

779 Board #3 May 27 3:15 PM - 5:15 PM
Female Athletes And Osteoporosis Risk
Sonya L. Sanderson1, Pamela Anderson2. 1Middle Tennessee 
State University, Murfreesboro, TN. 2Georgia Gwinette College, 
Lawrenceville, GA. (Sponsor: Melissa J. Benton, FACSM)
Email: sonya.sanderson@mtsu.edu
(No relevant relationships reported)

Female athletes are participating in greater numbers than ever before. Across the 
last year, nearly 3.4 million female high school (NFSH, 2019) and 216,400 NCAA 
college-aged females (NCAA, 2018) competed in a variety of sports. Unfortunately, 
this phenomena has elevated concerns regarding the impact of relative energy 
deficiency in sport (RED-S) among such populations. The elevated energy expenditure 
required to drive such participation may lead to decreased energy availability, this 
coupled with hypothalamic disruption may place female athletes at greater risk of 
bone mineral density (BMD) loss than previously anticipated. Purpose: To evaluate 
BMD in female athletes. METHODS: Participants included 60 NCAA Division II 
college-aged female athletes from two southern universities and 13 participants aged 
15 to 18 on a club team. The females identified themselves as Caucasian (n = 59), 
African American (n = 8), Latina (n = 2), or other (n = 4). BMD of the phalanges on 
the non-dominant hand was collected. Self-reported information about calcium intake, 
diet, and physical activity level were collected along with administration of the EAT-
26. Results: The athletes ranged in age from 15-33 (M = 19, SD = 2.2) with a mean 
weight of 66.4 kg (SD = 9.5) and height of 1.7 m (SD = .07). The population was 
classified as asymptomatic and free of any self-reported disordered eating, and yet, not 
consuming the recommended amount of calcium daily (1200-1500 mg). Moreover, 
31 (43.6%) participants currently had secondary amenorrhea, 15 participants (20.5%) 
reported a history of osteoporosis in their immediate family, and 12 participants 
(16.7%) had experienced a stress fracture. Of the 73 participants, 16 females (21.9%) 
were determined to have osteopenia. All 16 females were Caucasian. Consequently, 
there was a relationship between BMD and race (r = .26, p < .05) in addition to BMD 
and alcohol consumption (r = .22, p < .05). Conclusion: No relationship was found 
between the components of RED-S (amenorrhea and low energy availability) and 
BMD. However, Caucasian female athletes were at a greater risk for osteopenia than 
other races. This study was limited by the instrument utilized and site scanned. Further 
research should be conducted regarding site and sport specific adaptations on BMD 
employing scans from both the upper and lower body.

780 Board #4 May 27 3:15 PM - 5:15 PM
Comparing Bioelectrical Impedance Analysis To Air 
Displacement Plethysmography For Body Composition 
Assessment In Female Athletes
Austin Katona, Caroline Riewe, Samantha Zalewski, Kelly 
Powers, Robert Mangine, Abigail Peairs. University of 
Cincinnati, Cincinnati, OH. (Sponsor: J. Derek Kingsley, 
FACSM)
Email: katonaaj@mail.uc.edu
(No relevant relationships reported)

PURPOSE: To compare bioelectrical impedance analysis (BIA) and air displacement 
plethysmography (ADP) for body composition assessment in female collegiate 
athletes.
METHODS: Retrospective review of body composition data for 61 NCAA female 
collegiate athletes (basketball n = 14, soccer n = 31, volleyball n = 16), measured by 
BIA and ADP on the same day. Paired t-tests, effect size using Cohen’s d, Pearson’s 

correlation, and Bland-Altman plots were used to compare percent body fat (%BF) 
and fat-free mass (FFM) measurements from BIA and ADP for the whole sample, and 
within sports.
RESULTS: The sample included 61 female athletes ages 18-25 years (x̅ = 19.5 ± 
1.4 years), with heights ranging from 160-190.5 cm (x̅ = 172.3 ± 8.9 cm), %BF 
measures ranging from 6.0-38.5% (x̅ = 21.3 ± 6.3%) for ADP and 13.4-36.0% for 
BIA (x̅ = 22.5 ± 4.7%) and FFM measures ranging from 36.2-69.3 kg (x̅ = 53.4 ± 
6.8 kg) for ADP, and 38.8-63.8 kg for BIA (x̅ = 52.4 ± 5.8 kg). Overall, BIA and 
ADP had strong positive correlations for %BF (r = 0.67) and FFM (r = 0.891). BIA 
significantly underestimated FFM when compared to ADP (mean difference [MD] = 
-0.99 kg, p = 0.016, d = -0.32), while no significant difference was observed in %BF 
(MD = 1.17%, p = 0.056, d = 0.25). Linear regression on the Bland-Altman plots 
revealed small but significant negative trends for both %BF (β = -0.34, p = 0.004) 
and FFM (β = -0.166, p = 0.01) estimation by BIA in the total sample. This indicates 
possible proportional bias, in which BIA is more likely to overestimate %BF and FFM 
at low values, and underestimate %BF and FFM at high values. When comparing 
sports, BIA significantly overestimated %BF (MD = 5.42%, p = 0.001, d = 1.14) and 
underestimated FFM (MD = -3.71 kg, p = 0.001, d = -1.07) for basketball players and 
significantly underestimated %BF (MD = -2.06%, p = 0.04, d = -0.56) in volleyball 
players, when compared to ADP. No significant measurement differences were found 
in soccer players.
CONCLUSIONS: BIA gives comparable body composition results to ADP for soccer 
players, but gives conflicting results regarding over and underestimation of %BF and 
FFM in basketball and volleyball players. Conflicting conclusions based on sport 
may indicate the need for specialized equations when extrapolating body composition 
measures using BIA for athletes at the higher and lower ends of the spectrum of %BF 
and FFM.

781 Board #5 May 27 3:15 PM - 5:15 PM
Urogenital Dysfunction Among Female And Male High 
School Cross-country Runners
Mitchell J. Rauh, FACSM, Lori J. Tuttle. San Diego State 
University, San Diego, CA.
Email: mrauh@mail.sdsu.edu
(No relevant relationships reported)

While urinary stress incontinence or dysfunctions associated with this condition has 
been reported in various adult and female sport populations, less is known on their 
prevalence among distance runners, particularly adolescent female and male distance 
runners. PURPOSE: To determine the prevalence of urogenital dysfunction (UD) 
among female and male high school cross-country runners. METHODS: Participants 
consisted of 104 runners (48 females, 56 males; age: 15.7 ± 1.2y), who competed 
in interscholastic cross-country in southern California. Each runner completed the 
Urinary Distress Inventory 6 (UDI-6) to assess urinary dysfunction. The UDI-6 is a 
six-symptom inventory that allows participants to categorize their symptoms during 
activities. Runners were identified as having had UD if they reported experiencing 
any of the six symptoms during the past 3 months. The runners completed the UDI-
6 separately for symptoms during running and non-running activities. If a runner 
reported any of the six symptoms with “somewhat”, “moderately”, or “quite often”, 
they were considered to have demonstrated UD. Relative risks (RR) and 95% 
confidence intervals (CIs) were calculated to examine associations between sex and 
UD. RESULTS: Overall, the number of runners reporting at least one UD symptom 
was twice as high during non-running activities (56.5%) than running activities 
(28.3%). Females were more likely than males to report two or more different UD 
symptoms during non-running activities (39.2% vs. 19.4%; p=0.06) and running 
activities (13.7% vs. 8.1%; p=0.04). Two female runners reported all 6 UD symptoms 
during running. Overall, frequent urination and leakage related to feeling of urgency 
were the most common urogenital dysfunction symptoms reported by the runners; and 
were reported more commonly during non-running activities compared to running 
activities (i.e., 45.2% vs. 13.5%, 21.2% vs 7.7%; respectively). Females were twice 
as likely (RR=2.06, 95% CI: 1.4-3.0; p=0.001) than males to report leakage related 
to feeling of urgency during non-running activities. CONCLUSIONS: Our findings 
indicated that urinary dysfunction symptoms are prevalent during non-running and 
running activities in high school cross-country runners; more so for females.

782 Board #6 May 27 3:15 PM - 5:15 PM
Physiological Parameters Of Bone Health In Elite Ballet 
Dancers
Bradley Lambert, Michael Cain, Tyler Heimdal, Joshua Harris, 
Vijay Jotwani, Steven Petak, Patrick McCulloch. Houston 
Methodist Hospital, Houston, TX.
Email: bslambert@houstonmethodist.org
(No relevant relationships reported)

Stress fractures are common among elite ballet dancers whereby musculoskeletal 
health may be affected by energy balance and overtraining. PURPOSE: To 
characterize bone health in relation to stress fracture history, body composition, and 
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eating disorder risk in professional male and female ballet dancers. METHODS: A 
single cohort of 59 professional ballet dancers (M=30, 24±6yr; F=29, 23±5yr) was 
recruited. All participants underwent bone and body composition measures using 
dual-energy-xray-absorptiometry (DXA). A nutritional screen and stress fracture 
history was also collected. Aged-matched Z-scores were calculated for bone mineral 
density (BMD) and body composition. A 1x3 ANOVA and Chi-Square test was used to 
compare BMD and frequency for history of stress fractures for those scoring 0-1, 2-6, 
and 7+ using the EAT26 questionnaire for eating disorder risk. Regression was used 
to predict BMD from body composition and demographic information. RESULTS 
(Table): Female dancers demonstrated reduced spinal (42nd percentile, 10%Z<-1) and 
pelvic (16th percentile, 72%Z<-1) BMD. Several anthropometric and demographic 
measures were predictive of BMD (p<0.05, r2=0.66-0.90, SEE=0.08-0.10g/cm2). Those 
with a 7+ EAT26 score were observed to have a higher frequency for history of stress 
fracture (p<0.05). Higher EAT26 scores were also associated with lower total and spine 
BMD. CONCLUSIONS: Professional female ballet dancers exhibit reduced BMD 
(particularly in the pelvis) and body mass compared to the general population whereby 
low BMD and stress fractures tend to be more prevalent in those with a higher risk 
of disordered eating. When considering only total BMD, regions of high BMD (legs) 
were found, in some cases, to mask areas of low BMD (spine, arms, pelvis). Lastly, 
anthropometric and demographic variables are predictive of BMD in this population 
and may be used as a field proxy in the absence of DXA.

783 Board #7 May 27 3:15 PM - 5:15 PM
Parameters Of The Athlete Triad In Male Ncaa Division 
I Athletes
Brianne L. Guilford, Jose M. Moris, Chelsie M. Zajac, Andrea 
M. Frerker, Bharath S. Selvaraj, Aubrey R. Kamp, Jennifer 
L. Zuercher, Maria Fernandez-Del- Valle, Bryan K. Smith. 
Southern Illinois University Edwardsville, Edwardsville, IL.
(No relevant relationships reported)

Male athletes are at risk of developing a condition similar to the female athlete triad 
that is characterized by low bone mineral density (BMD), low energy availability 
(EA), and reduced reproductive hormones. However, the triad has not been well 
studied in males. 
PURPOSE: The purpose of this study was to assess BMD and EA in male NCAA 
division I athletes participating in leanness emphasized sports (cross country and 
wrestling) and non-leanness sports (soccer and basketball). We hypothesized that EA 
and BMD would be lower in XC and wrestling compared to soccer and basketball and 
EA would be positively correlated with BMD.
METHODS: Participants included 27 NCAA division I male athletes (20.3 ± 0.3 
yr) participating in soccer (n = 5) or cross country (XC, n = 7), wrestling (n = 10), 
or basketball (n = 5). Following a 12 hr fast and abstinence from physical activity, a 
resting metabolic rate test, dual energy X-ray absorptiometry scan, and 24-hour food 
intake recall was performed during an early morning testing session. Two unannounced 
follow-up food intake recalls were performed over the phone and used to determine 
mean daily energy intake. Activity energy expenditure was assessed using an 
Actigraph accelerometer for 7d. Low EA was defined: [(energy intake – activity energy 
expenditure) /fat free mass (kg)] ≤ 20 kcal/kg.
RESULTS: XC had lower BMI, fat free mass, total, lumbar spine, and dual femur 
BMD (g/cm2) compared to soccer, wrestling, and basketball. XC athletes also had 
lower total BMD, lumbar spine, and dual femur Z-scores compared to wrestling and 
basketball, but not soccer. XC had significantly greater EA than basketball.
CONCLUSIONS: In support of our hypothesis, BMD was lower in athletes 
participating in XC, a leanness sport, compared to all other sports. Surprisingly, 

EA was highest in XC and negatively correlated with BMD. These data suggest the 
interrelationship between components of the athlete triad is complex and low EA may 
not be the primary cause of low BMD in male athletes.

784 Board #8 May 27 3:15 PM - 5:15 PM
Weekly Training Volume Impacts On The Prevalence Of 
Iron Depletion In Female Athletes
Nenad D. Ponorac1, Aleksandar M. Ignjatovic2, Dragan S. 
Radovanovic3. 1Faculty of Medicine, University of Banja Luka, 
Banja Luka, Bosnia and Herzegovina. 2Faculty of Education in 
Jagodina, University of Kragujevac, Jagodina, Serbia. 3Faculty 
of Sport and Physical Education, University of Nis, Nis, Serbia.
(No relevant relationships reported)

Female athletes undergo rigorous training, travel, and competition schedules, and 
therefore may be susceptible to iron deficiency (ID), with further progression to stages 
2 [iron-deficient erythropoiesis (IDE)] and 3 [ID anemia (IDA)]. PURPOSE: To 
investigate whether sporting discipline and training volume (≥ 10 h/week) impacted 
the prevalence of ID, IDE, and IDA in female athletes.
METHODS: A total of 85 athletes involved at higher levels of competition were 
assigned into groups according to sporting discipline (volleyball, n=36; handball, 
n=24; soccer, n=19; judo, n=6) and training volume (≥ 10 h/week, n= 47; <10h/week, 
n=38). The following iron depletion categorization was used: first stage‒ID defined 
as serum ferritin <35 μg/L, transferrin saturation >16%, and hemoglobin >115 g/L; 
second stage‒IDE defined as serum ferritin <20 μg/L, transferrin saturation <16%, 
and hemoglobin >115 g/L; and third stage‒IDA defined as serum ferritin <12 μg/L, 
transferrin saturation <16%, and hemoglobin <115 g/L.
RESULTS: The prevalence of ID, IDE, and IDA were not significantly different 
between sporting disciplines (p>0.05). According to training volume, there was 
no difference (p = 0.53) at stage 1 between the groups (<10 h/week=49% vs. ≥ 
10 h/week=42%). However, the results indicate that training volume ≥ 10 h/week 
significantly compromised iron status at stage 2 (39% vs. 17%, p=0.02) and 3 (3% vs. 
0%, p=0.05) compared to lower training volume.
CONCLUSIONS: A similar prevalence of ID, IDE, and IDA suggests that female 
athletes competing in volleyball, handball, soccer, and judo are at a similar risk of 
disturbance in iron metabolism. A weekly training volume ≥ 10 h has an impact on iron 
status, promoting a higher prevalence of IDE and IDA in female athletes.

B-46 Thematic Poster - Hormones and Cytokines
Wednesday, May 27, 2020, 3:15 PM - 5:15 PM
Room: CC-2011

785 Chair:  Linda E. May, FACSM. East Carolina University,  
 Greenville, NC.

(No relevant relationships reported)

786 Board #1 May 27 3:15 PM - 5:15 PM
Menstrual Cycle And Menopause Influence On 
Creatine Kinase Response After Exercise-induced 
Muscle Damage
Nuria Romero-Parra, Rocío Cupeiro, Víctor M. Alfaro-
Magallanes, Beatriz Rael, Laura Barba-Moreno, Cristina 
Maestre-Cascales, Eliane A. Castro, Ana B. Peinado. 
Universidad Politécnica de Madrid, Madrid, Spain.
Email: n.romero@upm.es
(No relevant relationships reported)

Studies with animals have demonstrated that estrogens contribute to limit exercise-
induced muscle damage. However, this effect is not entirely clear in humans, despite 
some benefits have been observed. For instance, estrogen replacement therapy 
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has shown to increase strength and reduce exercise-induced muscle damage in 
postmenopausal women. PURPOSE: To evaluate the influence of sex hormones on 
creatine kinase (CK) response after an eccentric squat-based workout in well-trained 
females with different hormonal profiles. METHODS: Nineteen eumenorrheic 
females (28.6±5.9 years, 163.4±6.1 cm, 59.6±5.8 kg) and thirteen postmenopausal 
females (51.7±3.7 years, 161±5.31 cm, 56.6±8.1 kg) participated in this study. A 
resistance-based workout was performed by the eumenorrheic females in the early 
follicular phase (EFP), late follicular phase (LFP) and mid-luteal phase (MLP) of 
their menstrual cycle, in a counterbalanced and randomized order. Postmenopausal 
females performed the protocol in a single visit. Blood samples were obtained at 
baseline and 2h, 24h and 48h after the eccentric workout to analyse serum CK. An 
unpaired t-test was performed to compare CK values between postmenopausal and 
eumenorrheic females. RESULTS: At baseline, postmenopausal showed higher CK 
concentrations (136.2±45.5 U∙L-1) in comparison to eumenorrheic women in the LFP 
(105.7±33.1 U∙L-1, p=0.039) and MLP (100.7±29.8 U∙L-1, p=0.012 ). However, these 
differences were not observed between postmenopausal and eumenorrheic women 
in the EPF (108.6±48.0 U∙L-1, p=0.114). No differences were observed in post-
exercise time-points between postmenopausal and eumenorrheic women in any of the 
menstrual cycle phases analysed. CONCLUSION: Lower estrogen and progesterone 
concentrations may elicit higher CK values at rest. However, the lack of post-exercise 
differences between groups may indicate that the supposed protective role of sex 
hormones is not as determinant as other factors like intensity or training status. The 
IronFEMME Study is supported by the Ministerio de Economía y Competitividad 
(Contract DEP2016-75387-P).

787 Board #2 May 27 3:15 PM - 5:15 PM
Influence Of Aerobic Exercise On Select Cytokine And 
Hormone Levels In Pregnant Women.
Samantha Michelle McDonald, Cody Strom, Mary Remchak, 
Alec Chaves, Nicholas Broskey, Linda May, FACSM. East 
Carolina University, Greenville, NC. (Sponsor: Linda E May, 
FACSM)
Email: mcdonaldsa18@ecu.edu
(No relevant relationships reported)

PURPOSE: To determine the effects of prenatal aerobic exercise on select maternal 
cytokines and hormones.
METHODS: Data from an ongoing, 24+ week aerobic exercise intervention trial 
were used. Thirty-one participants of 128 randomized to aerobic (150 min of moderate 
weekly aerobic exercise) or control (no exercise) groups had fasted blood samples 
drawn at 16 and 36 of weeks gestation and were eligible for analysis. Levels of NGF, 
IL-1⍺, IL-6, IL-8, TNF-⍺, IL-10, Leptin, Insulin, Glucagon and GLP-1 Active were 
analyzed.
RESULTS: At baseline, women in the aerobic group had lower levels of TNF-
⍺(p=0.01). At 36 weeks of gestation, aerobic-trained women had higher levels of IL-
1⍺(p=0.04) and lower levels of IL-10 (p=0.01). No statistical differences in the change 
of these biomarkers were found.
CONCLUSIONS: Prior to prenatal exercise, participants in the aerobic exercise 
group possessed lower inflammatory cytokines, however at 36 weeks of gestation, 
aerobic-trained women had higher levels of different inflammatory cytokines. The 
complexity of these biomarkers and their differing patterns of change during pregnancy 
may explain the null and unanticipated findings of higher inflammatory biomarkers 
following chronic exercise.

788 Board #3 May 27 3:15 PM - 5:15 PM
Sex Difference On Arterial Stiffness And Measures Of 
Pulse Wave Reflection Response To Weight Machines
Rebecca Schmidt, Erica M. Marshall, Jason C. Parks, Derek J. 
Kingsley, FACSM. Kent State University, Kent, OH.
(No relevant relationships reported)

PURPOSE: To evaluate sex-specific responses to acute bout of machine weight 
resistance exercise on arterial stiffness and measures of pulse wave reflection.
METHODS: Resistance-trained men (n=21; Mean±SD: Age: 23±3yrs) and women 
(n=20: Age: 22±3yrs) volunteered to participate in the study. Arterial stiffness, 
measured via pulse wave velocity, and measures of pulse wave reflection, were 
evaluated at rest, and 10 minutes following an acute bout of weight machine exercise 
composed of 3 sets of 10 reps at 75% 1RM on the chest press, leg press, lat pulldown, 
leg flexion and leg extension. Two minutes of rest was given between sets and 
exercises. A 2x2x2 ANOVA was used to analyze the effects of sex (men, women) 
across condition (acute resistance exercise, control) and time (rest, recovery (Rec)).
RESULTS: There were no significant three-way interactions for any variable, as 
well as no sex specific responses. Acute resistance exercise had no effect on arterial 
stiffness (p=0.07), or augmentation pressure (p=0.16). A significant condition by 
time interaction (p=0.001) was noted for AIx@75 (AIx@75: Men: Rest: 7.0±8.1%; 
Rec: 19.4±9.2%; Women: Rest: 11.0±16.0%; Rec: 14.0±6.0%) such that it was 
increased in response to the acute resistance exercise, but not the control. A 

significant (p=0.0001) condition by time effect was also noted for the subendocardial 
viability ratio (SEVR: Men: Rest: 141.0±24.0%; Rec: 82.1±38.0%; Women: Rest: 
136.0±13.4%; Rec: 91.3±28.0%) in that the acute resistance exercise reduced 
SEVR during recovery, but not the control. There was also a significant (p=0.007) 
main effect of time for myocardial workload (Ew: Men: Rest: 809.0±639.2dynes s/
cm2; Rec: 984.0±896.0dynes s/cm2; Women: Rest: 985.0±965.0dynes s/cm2; Rec: 
364.0±540.0dynes s/cm2) in that it was reduced during recovery from the acute 
resistance exercise compared to rest, as well as the control.
CONCLUSIONS: These data suggest that weight machines may not significantly alter 
arterial stiffness or measures of pulse wave reflection differently between the sexes. 
However, an acute bout of resistance exercises consisting of weight machines may 
reduce function of the left ventricle for at least 10 minutes.

789 Board #4 May 27 3:15 PM - 5:15 PM
Effects Of Menstrual Cycle Phases On Measures Of 
Body Composition
Abigail R. Champion, Lauren E. Coleman, Heather E. Webb. 
Texas A&M Corpus Christi, Corpus Christi, TX. (Sponsor: 
Edmund O. Acevedo, FACSM)
(No relevant relationships reported)

Many women complain about weight fluctuation across the span of a month as a result 
of hormonal changes that accompany their menstrual cycle (MC). Specific research 
regarding the menstrual cycle phases of females and their effects on body composition 
measures have been limited to examining these changes as a subset of other variables. 
As water makes up approximately 73% of lean body tissue, fluctuations in body water 
due to changes in a women’s MC may impact measurements of body composition 
PURPOSE: To investigate whether phases of the MC have an impact upon common 
measures of body composition METHODS: 51 apparently healthy females between 
the ages of 18-45 participated in data collection sessions held weekly, at the same 
time of day, seven days apart, for a month. Each week, participants self-reported the 
presence or absence of menses during that week, including starting or ending days. 
Participants completed three body composition assessments: bioelectrical impedance 
analysis (BIA), dual-energy X-ray absorptiometry (DXA), and air displacement 
plethysmography (ADP) according to manufacturer’s instructions, and also reported 
their exercise habits for the previous week. RESULTS: RMANOVA revealed no 
differences in physical activity levels between sessions for participants and that total 
body water amounts in participants did not change across time when measured via 
BIA. A 3 (device) x 4 (MC phase) RMANOVA demonstrated no significant device 
by phase interaction effects, nor were changes in body weight, body fat percentage, 
or lean body mass seen across time. However, significant differences in lean body 
mass measures (p = .001) between DXA and BIA (x̄ difference = 1.62 ± 0.4 kg) and 
DXA and ADP (x̄ difference = 1.74 ± 0.36 kg) measures were seen. CONCLUSION: 
Although there were no changes in body composition across the MC phases, there 
were differences in body composition values among the three types of devices used 
to quantifying body composition. These findings suggest that differences in the 
technology used to quantify body composition may explain varying results across 
studies.

790 Board #5 May 27 3:15 PM - 5:15 PM
Transitioning From Daytime To Nighttime Operations 
During Military Training Negatively Impacts Dynamic 
Balance And Vertical Jump Performance In Elite Male 
Army Soldiers
Bradley M. Ritland1, Jacob A. Naylor2, Ashlee B. McKeon3, 
Janna Mantua3, Walter J. Sowden3. 1United States Army Institute 
of Environmental Medicine, Natick, MA. 22d Battalion, 75th 
Ranger Regiment, JBLM, WA. 3Walter Reed Army Institute of 
Research, Silver Spring, MD.
(No relevant relationships reported)

PURPOSE: Investigate the impact transitioning from daytime to nighttime operations 
during military training has on dynamic balance and vertical jump performance in 
elite Army Soldiers. METHODS: This study was part of a larger study investigating 
the impact sleep loss and circadian desynchrony during military training have on 
the health and performance of elite Army Soldiers. Elite Army Soldiers (all male) 
performed a cognitive/motor battery (pre-test), including the Y-Balance Test (YBT) 
and a vertical jump assessment, approximately 2 weeks prior to switching from 
daytime to nighttime operations during military training (getting on a “reverse sleep 
cycle”). After the first night into the nighttime operation training (after a full night 
of sleep loss), the Soldiers were reassessed (post-test) on the YBT (n=74, 26.0 ± 4.1 
years) and vertical jump (n=75, 26.2 ± 3.9 years). RESULTS: Compared to pre-test, 
the elite Army Soldiers demonstrated a significant decrease during the posteromedial 
reach bilaterally (Right = -2.4 ± 6.5 cm, p = .003; Left = -2.9 ± 7.1 cm, p = .001), and 
a significantly lower composite score bilaterally (Right = -4.4 ± 15.8 cm, p = .018; 
Left = -4.6 ± 14.7 cm, p = .009) on the YBT at post-test. In addition, at post-test, 
asymmetry in the posterolateral direction was significantly worse (1.3 ± 3.9 cm, p = 
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.004) compared to pre-test. No other significant pre- to post-test differences were noted 
on the YBT. The vertical jump height was also significantly lower (-1.0 ± 3.0 inches, p 
= .004) at post-test, compared to pre-test. CONCLUSION: Transitioning from daytime 
to nighttime operations during military training negatively impacts dynamic balance 
and vertical jump performance in elite male Army Soldiers. Considering the post-test 
was conducted after the first night into the nighttime operation training, where Soldiers 
missed their normal sleep opportunity, sleep loss and fatigue were likely contributing 
factors to the decreased performance. Investigating strategies that may limit these 
physical impairments during the transition from daytime to nighttime operations is 
warranted. Future research should also to investigate whether the noted impairments 
have any impact on this population’s injury risk considering impaired dynamic balance 
has been associated with injury risk in other athletic populations.

791 Board #6 May 27 3:15 PM - 5:15 PM
Effect Of Sex And Neuromuscular Training On Lower 
Limb Stiffness Characteristics And Jump Performance
Mengru Huang1, Jiaxin Cai1, Zhihai Wang1, Eamonn Delahunt2, 
Dan Wang1. 1Shanghai University of Sports, Shanghai, China. 
2University College Dublin, Dublin, Ireland.
Email: huangmengru33@163.com
(No relevant relationships reported)

Stiffness is potentially related to sports injury and athletic performance. Higher 
stiffness within a certain range may represent lower sports injury risk and better 
athletic performance. It is not clear whether a sex difference existed in lower limb 
stiffness changes induced by neuromuscular training.
PURPOSE: To investigate the effect of neuromuscular training on lower limb stiffness 
in both male and female young recreational athletes.
METHODS: Eleven recreational athletes (5 females: 24.4 ± 3.4 yr; 6 males: 24.0 
± 3.9 yr) underwent neuromuscular training 3 times a week for continuous 6 weeks, 
including plyometric training (e.g. squat jump, wall jump et al.) and strength training 
(e.g. barbell squat, bench press et al.) with progression every two weeks. Pre- and 
post-intervention measurements included: gastrocnemius lateralis (GL), gastrocnemius 
medialis (GM), soleus muscle and the Achilles tendon (AT) stiffness on both lower 
limbs by Myometer; vertical stiffness (Kvert), jump height and reactive strength index 
(RSI) by force plate during drop vertical jump from a 40 cm step.
RESULTS: Two-way repeated measures ANOVA was conducted and found no 
significant interaction between time and sex in all the variables mentioned above, but 
significant results on time in left GL stiffness (p=0.021), left GM stiffness (p=0.008), 
right AT stiffness (p=0.040), Kvert (p=0.019), jump height (p=0.012), and RSI 
(p=0.008). Paired-T test was further conducted and identified jump height in females 
increased significantly from pre (0.14 ± 0.04 m) to post (0.18 ± 0.05 m) intervention 
(p=0.037). After intervention, left GL stiffness had a downward tendency in males 
(Δ=39.69 ± 68.24 N/m) and females (Δ=70.00 ± 60.46 N/m); left GM stiffness tended 
to increase in males (Δ=34.17 ± 82.22 N/m) and decrease in females (Δ=29.60 ± 63.53 
N/m); right AT stiffness (Δ=52.17 ± 215.48 N/m) and Kvert (Δ=199.33 ± 207.36 N/m) 
tended to decrease in males; RSI in males (Δ=0.16 ± 0.15 m/s) and females (Δ=0.162 ± 
0.146 m/s) tended to increase.
CONCLUSIONS: Males and females may achieve similar benefits from 
neuromuscular training. Neuromuscular training can improve jump performance in 
females, with a tendency to decrease lower limb stiffness in males and females.
Supported by Shanghai University of Sports A1-3G02-19-000209

792 Board #7 May 27 3:15 PM - 5:15 PM
Cardiorespiratory Variables During A Maximal Running 
Test In Well-trained Females With Different Hormonal 
Profiles
Beatriz Rael, Victor M. Alfaro-Magallanes, Laura Barba-
Moreno, Nuria Romero-Parra, Eliane A. de Castro, Miguel 
Angel Rojo-Tirado, Rocio Cupeiro, Ana B. Peinado. 
Universidad Politecnica de Madrid, Madrid, Spain.
Email: beanad16@gmail.com
(No relevant relationships reported)

Differences in estrogen and progesterone levels along a natural menstrual cycle and 
an oral contraceptive (OC) cycle may influence female´s performance. Previous 
literature reported lower strength, maximal oxygen consumption (VO2 max) and 
systolic volume in OC users. According to postmenopausal women, their low and 
stable levels of sex hormones may affect them in a different way than in young women. 
PURPOSE: To elucidate the effect of different hormonal profiles on maximal VO2, 
heart rate (HR) and ventilation (VE) in well-trained females. METHODS: Thirty-three 
eumenorrheic females (30.1±6.2 years, 59.3±8.4 kg, and 164.1±6.3 cm), twenty-three 
monophasic OC users (24.8±4.3 years, 58.6±5.8 kg, and 163.3±5.1 cm) and thirteen 
postmenopausal women (51.0±3.7 years, 54.9±4.1 kg, and 161.5±5.4 cm) participated 
in the study. A maximal graded test with a computerized treadmill was performed. 
Expired gases were measured breath-by-breath with the gas analyser Jaeger Oxygen 
Pro. HR was continuously monitored with a 12-lead ECG. Participants began with a 

warm-up of 3 minutes at 6 km/h. Then, the speed was set at 8 km/h, increasing 0.2 
km/h every 12 seconds until exhaustion. RESULTS: One way ANOVA reported lower 
values in post-menopausal females compared to the other two groups (eumenorrheic 
and OC users) for all variables measured: VO2 max (2924.2±389.7 ml/min for the 
eumenorrheic; 2808.8±366.7 ml/min for the OC; and 2455.15±281.04 ml/min for the 
postmenopausal; p=0.001), maximal HR (184.2±10.3; 189.9±8.4; and 172.1±12.9 bpm 
respectively; p<0.001) and maximal VE (111.8±17.5; 114.7±15.1; and 96.4±10.4 l/
min, respectively; p=0.003). Nonetheless, no significant differences in VO2max, HR 
and VE were found between eumenorrheic females and OC users. CONCLUSION: 
The drastic decrease of sex hormones in postmenopausal females, along with other 
hormonal and physiological changes caused by the age, may explain the drop in VO2 
max, HR and VE in this population. In terms of young women, despite literature 
reported lower
values in OC users, the lack of difference observed in this study may be due to the 
lower concentrations of sex hormones that OC pills have nowadays, or because of the 
fact that all were well-trained participants.
Funding: DEP2016-75387-P (Spanish National Plan 2013-2016)

793 Board #8 May 27 3:15 PM - 5:15 PM
Work-matched High-intensity Interval And Moderate-
intensity Continuous Training Adaptations On 17 
Lactate Threshold Methods In Females
Felipe Mattioni Maturana1, Manuel Widmann1, Barbara Munz1, 
Ansgar Thiel2, Andreas M. Nieß1. 1University Hospital of 
Tübingen, Tübingen, Germany. 2Eberhard Karls University 
Tübingen, Tübingen, Germany.
Email: felipe.mattioni@med.uni-tuebingen.de
(No relevant relationships reported)

PURPOSE: to compare exercise training effects on 17 lactate threshold methods to 
6 weeks (3x/week) of high-intensity interval training (HIIT) or moderate-intensity 
continuous training (MICT) in females. METHODS: 24 healthy sedentary females 
(mean ± SD: peak oxygen uptake 30.0 ± 3.2 mLᐧkg-1ᐧmin-1, peak power output 151 ± 
21 W, body mass index 23.4 ± 2.6 kgᐧm-2) were randomly assigned to either HIIT or 
MICT. Participants performed a step-incremental test on a cycle ergometer (3-min 
stages of 25-W increments, starting at 25 W) pre- and post-training. The HIIT group (N 
= 12) performed a 10-min warm-up (power output (PO) at 70% of the maximal heart 
rate (HRmax)), and four 4-min intervals (PO at 90% HRmax) interspersed with 4-min 
recovery at 30 W. The MICT group (N = 12) performed 60-min continuous cycling 
(PO at 90% of the first lactate turning-point (LT1)). Lactate thresholds were analyzed 
as: Log-log, onset of blood lactate accumulation (OBLA, N = 5), fixed value above 
baseline (Bsln+, N = 3), Dmax and its modified versions (N = 5), lactate turning-points 
(LT1 and LT2), and the minimal lactate-intensity ratio (LTratio). A two-way analysis 
of variance was used to test differences within (post versus pre) and between groups. 
Additionally, the width of confidence intervals (CIwidth) from the delta change was 
calculated for each method and group. RESULTS: In the HIIT group, the intensity 
derived from all the methods significantly increased after training (p < 0.01), except for 
LTratio (p = 0.6). In the MICT group, the intensity from OBLA, Bsln+, and the modified 
Dmax methods significantly increased after training (p < 0.05), whereas Log-log, Dmax, 
LT1, LT2, and LTratio did not improve significantly (p > 0.05). The HIIT group showed 
a higher increase in intensity from the Dmax methods, and in LT1 and LT2 compared 
with the MICT group (p < 0.05). No differences were observed between the groups 
in the improvements of Log-log, OBLA, Bsln+, and LTratio. OBLA at 3.5 and 4.0 mM, 
and Dmax presented the narrowest CIwidth (range 7 - 12 W), while Bsln+ 0.5 mM, Bsln+ 
1.0 mM, and Log-log had the widest CIwidth (range 24 - 32 W). CONCLUSIONS: In 
healthy sedentary females, improvements of the Dmax methods, LT1, and LT2 were 
superior in the HIIT group. The lowest intra-individual variability in response to 
training was observed in the Dmax and OBLA at 3.5 and 4.0 mM methods.
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795 Board #1 May 27 3:15 PM - 5:15 PM
The Separate And Combined Effects Of Acute 
Simulated Altitude And High Ambient Temperature On 
Cycling Time Trial Performance
Jos J. de Koning, FACSM1, Stefan M. van Meurs1, Dominique 
W. H. Ebben1, Carl Foster, FACSM2, Dionne A. Noordhof3. 
1Vrije Universiteit, Amsterdam, Netherlands. 2University of 
Wisconsin - La Crosse, La Crosse, WI. 3NTNU, Trondheim, 
Norway.
Email: j.j.de.koning@vu.nl
(No relevant relationships reported)

Simulated altitude and high ambient temperature independently compromise endurance 
performance, although there is limited evidence on the combined exposure to both 
stressors. In addition, the effect of corresponding underlying key mechanisms has 
yet to be quantified. PURPOSE: To investigate the separate and combined effects of 
acute simulated altitude and high ambient temperature on time trial (TT) performance, 
VO2max, the ventilatory threshold (VT) and gross efficiency (GE). METHODS: Ten 
trained male cyclists performed 4 maximal incremental exercise tests (GXT) and GE-
tests, both at sea-level (0 m; 20.93% O2) and simulated altitude (2000 m; 16.3% O2) 
in high environmental temperature (36.00 ± 1.4°C, 42.58 ± 0.8% RH) and temperate 
conditions (16.00 ± 0.32°C, 40.20 ± 1.2% RH). The GXT included 3 min at 100 W, 
followed by 25 W∙min-1 until volitional fatigue. GE was determined at 50% of the 
power attained at VO2max in relative conditions, prior to and following 4000m TT 
performances. RESULTS: Although average PO was significantly reduced during 
TT performance at simulated altitude (31 ± 18 W, p<.001, n2

p=.795) and high ambient 
temperature (9 ± 16 W, p=.007, n2

p=.570), no significant interaction was found 
(p=.137). At simulated altitude, VO2max (3.77 ± 2.1 ml∙kg-1∙min-1, p<.001, n2

p=.925), 
VT (3.39 ± 2.9 ml∙kg-1∙min-1, p<.001, n2

p=.795) and GE (0.72 ± 0.97%, p=.021, 
n2

p=0.555) were significantly reduced compared to sea level. However, VO2max (3.33 ± 
3.1 ml∙kg-1∙min-1, p=.005, n2

p=.608) and VT (2.05 ± 3.1 ml∙kg-1∙min-1, p=.021, n2
p=.462) 

were significantly increased at high ambient temperature, although no effect on GE 
(p=0.240) was found. CONCLUSION: The reduction in TT performance at acute 
simulated altitude is associated with a decline in VO2max, VT and GE, likely because a 
lower SpO2. VO2max and VT are significantly higher at acute high ambient temperature, 
likely because the metabolic cost of physiological heat stress increases relative exercise 
intensity at similar absolute PO. GE was unaffected by acute high ambient temperature, 
likely because heat exposure during the GE-test was too short to increase Tcore. VO2max, 
VT and GE were not compromised during combined exposure, which corresponds with 
the absence of a significant interaction effect in endurance performance.

796 Board #2 May 27 3:15 PM - 5:15 PM
Impact Of Heat Acclimation On Steady-State Exercise 
And Time-Trial Performance In Hypobaric Hypoxia 
(3500m)
Beau R. Yurkevicius, Kirsten E. Coffman, Karleigh E. Bradbury, 
Adam J. Luippold, Katherine M. Mitchell, Thomas A. Mayer, 
Nisha Charkoudian, FACSM, Charles S. Fulco, Robert W. 
Kenefick, FACSM, Roy M. Salgado. USARIEM, Natick, MA.
(No relevant relationships reported)

Heat acclimation (HA) has been reported to improve endurance exercise performance 
in normobaric hypoxia. However, the impact of prior HA on exercise performance 
in hypobaric hypoxia (HH) is unclear. PURPOSE: To determine whether HA alters 
steady-state (SS) exercise responses and time-trial (TT) cycle performance during a 30 
hour exposure to HH.
METHODS: Thirteen sea level (SL) resident men (mean ± SD; age: 21 ± 3 years; 
height: 173 ± 8 cm; weight: 75 ± 12 kg; SL cycle ergometer VO2peak: 43 ± 5 ml·kg-

1·min-1) participated in two 30 hour HH exposures in a hypobaric chamber (496mmHg 
or ~3500m, 20°C, 20% RH). The HH exposures were separated by a 14 day washout 
period during which volunteers completed an 8-day exercise-HA protocol (2 hours of 
treadmill walking: 5km·h-1, 2% grade; 40°C, 40% RH). During each HH exposure, 
volunteers completed 30 min of SS exercise followed by a 15 min cycle TT at ~2 and 

24 hours of exposure. SS exercise consisted of cycling at ~50% SL VO2peak while 
gas exchange (oxygen consumption (VO2), minute ventilation (VE), end tidal partial 
pressure of oxygen (PETO2)), and oxygen saturation (SpO2) were recorded. For the TT, 
volunteers completed as much work (kJ) as possible in 15 min, with heart rate (HR), 
SpO2, and Rating of Perceived Exertion (RPE, Borg Scale) recorded at the end of 
exercise. A two way repeated measures ANOVA was used to compare the effects of 
condition (Pre HA and Post HA) and time (~2 and 24 hours).
RESULTS: There were no condition x time interaction effects among the SS or TT 
variables. For main effect of condition, from Pre HA vs. Post HA, SS VO2 tended to be 
lower (1.63 ± 0.00 L·min-1 vs. 1.60 ± 0.01 L·min-1; p = 0.05), PETO2 was higher (75.7 
± 1.0 mmHg vs. 76.8 ± 0.7 mmHg; p < 0.01), and VE and SpO2 did not differ (p > 0.05 
for both). For the TT, there was no main effect of HA on total work completed (106.8 ± 
23.0 kJ vs. 103.8 ± 21.3 kJ), HR (159 ± 13 bpm vs. 158 ± 13 bpm), SpO2 (83 ± 3% vs. 
83 ± 3%), or RPE (17 ± 2 vs. 17 ± 2) (p > 0.05, for all).
CONCLUSIONS: Our results suggest that although HA may augment some aspects of 
ventilation during low-intensity SS exercise, exercise performance measured by a 15 
min cycle TT in HH is not affected by HA.
Supported by USAMRDC; author views not official US Army or DoD policy
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Effects Of Short-term Heat Exposure On Time Trial 
Performance In Moderate Hypoxia With Trained 
Athletes
Alexander B. Maycock, Shelby S. Dickey, Geoffrey L. Hartley. 
Nipissing Univesrity, North Bay, ON, Canada.
(No relevant relationships reported)

PURPOSE: To examine the effect of a 5-day training protocol in the heat on 
physiological acclimation, perceptual responses, and 16 km time-trial performance in 
moderate hypoxia. METHODS: Twelve well-trained, healthy male participants (age 
= 27 ± 8 years; VO2peak = 66.52 ± 4.94 ml·kg-1·min-1) were randomly assigned to a hot 
(HOT; 40°C, 35% RH) or control (CON; 18°C, 35% RH) group, and completed five 
consecutive days of cycling for 60 min at 50% VO2peak. Participants completed a 16 
km time-trial in hypoxia (FiO2 = 0.165; SpO2 = 86.00 ± 2.64), pre- (TT1) and post-
training (TT2), to determine if heat training enhanced hypoxic cycling performance. 
Rectal core temperature (Tre), heart rate, and rating of perceived exertion were assessed 
through the training protocol. RESULTS: Time to completion from TT1 (HOT = 1637 
± 110 s, CON = 1684 ± 117 s) to TT2 (HOT = 1617 ± 118 s, CON = 1671 ± 109 s) was 
reduced (p = 0.029); however, there was no interaction between groups (p = 0.599). 
There was no difference in mean (p = 0.443) or peak heart rate (p = 0.651) between 
TT1 and TT2 across both groups. Training resulted in a reduction in resting heart 
rate (Day 1: HOT = 61 ± 14 beats·min-1, CON = 72 ± 4 beats·min-1 vs. Day 5: HOT 
= 58 ± 11 beats·min-1 CON = 66 ± 6 beats·min-1; p = 0.049) and rating of perceived 
exertion (Day 1: HOT = 4 ± 1, CON = 3 ± 2 vs Day 5: HOT = 3 ± 1, CON = 2 ± 1; p = 
0.001); however, there was no interaction between the groups. There was no significant 
difference in Tre (p = 0.836), mean exercising Tre (p = 0.127), or peak exercising Tre (p = 
0.152) responses between Day 1 and Day 5 of the training protocol. CONCLUSION: 
This study found that the 5-day training protocol improved time-trial performance 
in hypoxia; however, there was no perceptual, physiological or performance benefits 
associated with training in the heat compared to normoxic conditions.

798 Board #4 May 27 3:15 PM - 5:15 PM
Heat Acclimation Does Not Alter Cutaneous Blood 
Flow During Steady-state Cycling Exercise At 3500 M 
Altitude
Billie K. Alba, Katherine M. Mitchell, Karleigh E. Bradbury, 
Beau R. Yurkevicius, Kirsten E. Coffman, Thomas A. Mayer, 
Adam J. Luippold, Nisha Charkoudian, FACSM, Robert W. 
Kenefick, FACSM, Roy M. Salgado. US Army Research Institute 
of Environmental Medicine, Natick, MA.
(No relevant relationships reported)

Cutaneous vasodilation is attenuated when exercise is performed in a hypoxic 
environment, which may impair convective heat loss. Heat acclimation (HA) improves 
cutaneous blood flow in response to an increase in core temperature; however, the 
effect of HA on cutaneous blood flow during exercise in hypobaric hypoxia has not 
been examined. PURPOSE: The aim of this study was to test the hypothesis that 
cutaneous blood flow would be augmented during steady-state exercise at 3500 m 
altitude (hypobaric chamber) following 8 days of exercise-HA. METHODS: Thirteen 
healthy men (21 ± 3 yr; ht: 173 ± 8 cm; wt: 75.1 ± 12.2 kg; sea-level VO2peak 42.9 ± 4.6 
ml/kg/min) participated in two 30 h altitude exposures (495 mmHg / ~3500 m, 20°C, 
20% RH) separated by a 14 day washout period in which they completed 8 days of 
exercise-HA (2 h of treadmill walking in 40°C, 40% RH). At hour ~24 of each altitude 
exposure, subjects performed a 30-min bout of steady-state submaximal cycling 
exercise (~50% sea-level VO2peak). Red blood cell flux (laser-Doppler flowmetry) was 
continuously measured during a 5 min seated baseline period and minutes 20-25 of 
exercise. Cutaneous vascular conductance (CVC = red blood cell flux/mean arterial 
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pressure) was calculated and normalized to a percentage of maximum (local skin 
heating to 42°C). RESULTS: Compared to Day 1 of HA, core temperature (Day 1: 
38.1 ± 0.3 vs Day 8: 37.8 ± 0.3 °C; p<0.01) and heart rate (Day 1: 134 ± 17 vs Day 
8: 121 ± 13 bpm; p<0.01) were significantly lower at min 120 of exercise on Day 8, 
indicating HA was achieved. Baseline cutaneous blood flow at altitude was reduced 
after HA (pre: 7.3 ± 1.2 vs post: 5.1 ± 0.7 %CVCmax; p=0.03). During steady-state 
exercise at altitude, cutaneous blood flow was not different pre- and post-HA (pre: 23.5 
± 4.4 vs post: 20.9 ± 4.4 %CVCmax; p=0.53). CONCLUSION: These data suggest 
that HA does not alter cutaneous blood flow during steady-state exercise at 3500 m 
altitude. However, while the magnitude of the blood flow response is unchanged, 
cutaneous blood flow may be elevated relative to core temperature following HA. 
Future studies examining potential benefits of HA on the relation between cutaneous 
blood flow and core temperature during exercise at altitude are warranted. Supported 
by USAMRDC; author views not official US Army or DoD policy
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Muscle Metabolic Responses To Repeated Sprint 
Exercise In Combined Heat And Hypoxic Condition
Keiichi Yamaguchi, Haruka Yatsutani, Daichi Sumi, Naoki 
Ota, Kazushige Goto. Ritsumeikan university, Kusatsu, Japan. 
(Sponsor: Takeshi Hashimoto, FACSM)
Email: sh0114ef@ed.ritsumei.ac.jp
(No relevant relationships reported)

Hypoxia causes nitric oxide-induced vasodilatation and increases muscle blood 
flow during exercise as intensity dependent, which may mediate promoted training 
adaptations. On the other hand, exposure to heat stress also increases muscle blood 
flow during exercise. However, combined effects of heat and hypoxia on muscle 
metabolic responses to repeated sprint exercise are unclear.
PURPOSE: To determine the effects of combined heat and hypoxic condition on 
muscle blood flow and muscle oxygen consumption following repeated sprint exercise.
METHODS: Eleven male athletes (19.4 ± 0.4 years, 173.0 ± 2.3 cm, 72.8 ± 2.0 kg) 
completed repeated sprint exercise (three sets of 5 × 6 s maximal pedaling) under 3 
different conditions, consisting of normoxia (NOR; 23 ℃, FiO2 = 20.9%), hypoxia 
(HYP; 23 ℃, FiO2 = 14.5%), and combined heat and hypoxia (HH; 35 ℃, FiO2 = 
14.5%) with single blind, randomized crossover design. Power output, arterial oxygen 
saturation, skin and rectal temperature were monitored during the exercise. We also 
measured muscle blood flow and muscle oxygen consumption in vastus lateralis 
immediately after the exercise using venous/arterial occlusion and near infrared 
spectroscopy.
RESULTS: Average power output was not different significantly among three 
conditions (NOR: 692 ± 18 W, HYP: 679 ± 17 W, HH: 685 ± 20 W). Arterial oxygen 
saturation was significantly lower in HYP and HH compared with NOR (NOR: 92.4 ± 
0.7%, HYP: 82.6 ± 1.3%, HH: 82.2 ± 1.5%, p<0.05), while skin (NOR: 31.9 ± 0.3 ℃, 
HYP: 31.7 ± 0.2 ℃, HH: 34.7 ± 0.1 ℃) and rectal temperature (NOR: 37.2 ± 0.1 ℃, 
HYP: 37.2 ± 0.1 ℃, HH: 37.4 ± 0.1 ℃) were significantly higher in HH than in NOR 
and HYP (p<0.05). HH showed significantly greater muscle blood flow immediately 
after the first set of exercise compared with NOR (NOR: 0.61 ± 0.10 mL/min/100g, 
HYP: 0.81 ± 0.13 mL/min/100g, HH: 0.99 ± 0.16 mL/min/100g, p<0.05). However, 
muscle oxygen consumption did not differ significantly among conditions (NOR: 0.36 
± 0.04 mLO2/min/100g, HYP: 0.42 ± 0.07 mLO2/min/100g, HH: 0.44 ± 0.06 mLO2/
min/100g).
CONCLUSIONS: Combined heat and hypoxic condition augmented exercise-induced 
increase in muscle blood flow during the initial phase of repeated sprint exercise in 
spite of similar power output compared with thermoneutral normoxic and hypoxic 
conditions.

800 Board #6 May 27 3:15 PM - 5:15 PM
Effect Of Heat Acclimation-induced Plasma Volume 
Expansion On Arterial Oxygen Content During 
Exposure To Hypobaric Hypoxia
Myra L. Jones, Roy M. Salgado. U.S. Army Research Institute of 
Environmental Medicine, Natick, MA.
(No relevant relationships reported)

INTRODUCTION: Exposure to high altitude results in a loss in plasma volume 
(PV) which augments hemoglobin (Hb) and thus arterial oxygen content (CaO2). 
Conversely, heat acclimation (HA) results in plasma volume (PV) expansion. 
However, it is unclear whether HA-induced PV expansion impacts the change in PV 
and CaO2 during a hypobaric hypoxia (HH) exposure. PURPOSE: To determine 
whether HA-induced PV expansion alters CaO2 during HH exposure. METHODS: 
Thirteen sea-level natives (mean ± SD; men, age: 21 ± 3 yr; ht: 172 ± 0.8 cm; wt: 
76 ± 13 kg; sea level VO2peak 42.9 ± 4.6 ml·kg-1·min-1) participated in a three phase 
study consisting of a: 1) 30 hour HH exposure (HH1; 3,500 m, 495mmHg), 2) 14-
day washout period in which volunteers completed an 8-day exercise-HA protocol 
(treadmill walking: 5 km·hr-1, 2% grade; 40°C and 40% RH), and 3) second 30 
hour HH exposure (HH2). After 20 minutes of seated postural control, venous and 

arterialized capillary blood samples were collected pre- and post-HA and after 22 hours 
of HH1 and HH2. Samples were analyzed for Hb, Hct, arterialized oxygen saturation 
(SaO2), and arterialized partial pressure of oxygen (PaO2). The percent change in 
plasma volume (%ΔPV) was calculated in accordance with the Dill and Costill 
equation while CaO2 was calculated using the following formula: CaO2 = (1.34*Hb* 
SaO2/100) + (0.0031*PaO2). A t-test was used to assess differences in the %ΔPV, Hb, 
SaO2, PaO2, and CaO2 between HH1 and HH2. RESULTS: The %ΔPV from pre- to 
post-HA was 7 ± 9%. From HH1 to HH2, the %ΔPV decreased to a greater extent (-12 
± 3 vs -17 ± 5; P < 0.01). From HH1 to HH2, Hb (16.1 ± 0.9 vs 16.0 ± 0.9 mg/dl), 
SaO2 (89 ± 4% vs 90 ± 4%), PaO2 (56.7 ± 2.8 vs 57.6 ± 3.2 mmHg) and CaO2 (19.4 
± 1.1 vs 19.4 ± 1.3 ml/l) were not different (P > 0.05). CONCLUSION: Our results 
suggests that although HA induced a PV expansion; and there was a greater change in 
PV during HH2, CaO2 was not affected.
Supported by USAMRDC; author views not official US Army or DoD policy

801 Board #7 May 27 3:15 PM - 5:15 PM
High Intensity Intervals Expands Plasma And Improves 
Cycling Performance In Acute Hypoxia
Felipe Gorini Pereira, Trevor Gillum. California Baptist 
University, Riverside, CA.
Email: felipegorinilienert.pereira@calbaptist.edu
(No relevant relationships reported)

Introduction: Hypoxia cause decrements in submaximal and maximal exercise 
performance.
Hypervolemia may improve O2 delivery to the metabolically active tissue, thus 
lowering physiological and cardiovascular strain during moderate exercise at altitude. 
Since two weeks are needed to acclimate to exercise in hypoxia, we sought to expand 
plasma volume (PVE) through a single bout of high intensity intervals (HI) to attempt 
to expedite improvements in aerobic performance.
Purpose: To determine if the hypervolemic response to a single bout of HI intervals 
was sufficient to mitigate the hypoxia associated declines in exercise capacity.
Methods: In our randomized counterbalanced study, 7 males (24.4 ± 5.8 years, 
VO2max 46.9 ± 5.8 ml kg-1 min-1, 12.8 ± 4.4% body fat) performed two 15km 
cycling time-trials (TTs) in normobaric hypoxia (FiO2 = 15%) before and 48 hours 
following HI (8x4 minutes at 85% VO2max with 4 minutes rest between rounds) or a 
control bout (CON) performed at 50% VO2max, in which duration was extended 
in order to assure workloads were matched between conditions (identical kilojoules 
between conditions). Pre-exercise blood samples were collected to quantify changes in 
plasma volume, while hemodynamic data were collected utilizing PhysioFlow.
Results: Increased PVE was observed 24 hours (6.96% ± 4.84%) and 48 hours (9.77% 
± 4.26%) (p<0.05) following the HI bout while the CON condition decreased plasma 
volume 48 hours post (-3.75% ± 2.62%). Under the HI condition, participants showed 
an improvement in TT performance (Time: 1880 ± 215s to 1840 ± 203s, Power: 164.8 
± 41.2W to 171 ± 39.5W) (p < 0.05) and lowered HR (164.5 ± 9.5 bpm to 161.9 ± 
8.8bpms) (p < 0.05). SV and Q manifested an upwards trend during TT performance 
within the HI condition (p = 0.09 and p = 0.08, respectively). There was no difference 
in performance, Q, or SV in the CON condition. Hydration, RPE, SaO2, and blood 
lactate were similar in both TTs in hypoxia.
Conclusion: A single bout of HI intervals resulted in increased cycling performance 
in acute hypoxia, accompanied by an enhanced PVE both 24 and 48 hours following 
exercise. This observed enhancement in cardiac efficiency following intense exercise 
may be desirable in military populations or individual desiring to complete physical 
tasks at moderate altitude without the means or time to fully acclimatize.

802 Board #8 May 27 3:15 PM - 5:15 PM
Effect Of Heat Acclimation On Incidence Of Acute 
Mountain Sickness During Exposure To Hypobaric 
Hypoxia (3,500 M)
Roy M. Salgado, Adam L. Luippold, Kirsten E. Coffman, 
Karleigh E. Bradbury, Beau R. Yurkevicius, Katherine 
Mitchell, Nisha Charkoudian, FACSM, Charles S. Fulco, 
Robert W. Kenefick, FACSM. US Army Research Institute of 
Environmental Medicine, Natick, MA.
Email: roy.m.salgado.civ@mail.mil
(No relevant relationships reported)

INTRODUCTION: Adaptations gained from heat acclimation (HA) can induce 
protective responses to a different stressor, such as hypoxia. Rapid ascent to altitude 
(hypobaric hypoxia, HH) increases the risk for acute mountain sickness (AMS). 
However, it is unknown whether HA can protect against the development of AMS 
during exposure to HH. PURPOSE: To determine if prior HA reduces the incidence 
of AMS during a 30 hour exposure to HH (3,500 m). METHODS: Thirteen 
unacclimatized healthy men (mean ± SD; age: 21 ± 3 yr; ht: 172 ± 8 cm; wt: 75.1 ± 
12.2 kg; sea level VO2peak 42.9 ± 4.6 ml·kg-1·min-1) participated in three study phases 
consisting of: Phase 1) baseline (pre HA) 30 hour HH exposure (HH1; 3,500 m), Phase 
2) 14-day washout period during which volunteers completed an 8-day exercise-HA 
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protocol (treadmill walking: 120 minutes at 5 km·hr-1, 2% grade; 40°C and 40% RH), 
and Phase 3) post HA 30 hour HH exposure (HH2). During the HA protocol, heart 
rate (HR) and core temperature (Tc) were recorded throughout exercise. AMS was 
assessed using the Environmental Symptoms Questionnaire after ~12, ~21, and ~23 
hours of exposure during each HH phase. HR and pulse oxygen saturation (SpO2) 
were measured at rest immediately after assessment of AMS. A t-test was used to 
assess difference in HR and Tc from Day 1 and Day 8 of HA. For the HH exposures, 
HR and SpO2 data were analyzed by fitting a mixed effects model as implemented by 
GraphPad Prism 8.1.2. RESULTS: Heat acclimation was achieved as indicated by a 
lower Tc (Day 1: 38.1 ± 0.3 vs Day 8: 37.8 ± 0.3 °C; p<0.01) and HR (Day 1: 134 ± 
17 vs Day 8: 121 ± 13 bpm; p<0.01) at the end of exercise on Day 8 compared to Day 
1. Three of 13 volunteers developed AMS during HH1 but not during HH2. A fourth 
volunteer only developed AMS during HH2. From HH1 to HH2, resting HR (84 ± 
6 vs 83 ± 7 bpm) and SpO2 (87 ± 2 vs 88 ± 2%) were not different (both p >0.05). 
CONCLUSION: Our results suggest that in unacclimatized individuals, HA may be 
an effective, though not perfect training strategy for reducing the incidence of AMS 
during rapid exposure to 3,500 m. Changes in AMS incidence could not be explained 
by alterations in HR or SpO2.
Supported by USAMRDC; author views not official US Army or DoD policy.
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804 Board #1 May 27 3:15 PM - 5:15 PM
Spinal Range Of Motion And Back Pain In Female 
Artistic Adolescent Gymnasts
Emily A. Sweeney1, Morgan N. Potter2, Richard E. Pimental3, 
James J. Carollo4, David R. Howell1. 1Children’s Hospital 
Colorado, University of Colorado School of Medicine, Aurora, 
CO. 2University of Delaware, Newark, DE. 3University of 
North Carolina at Chapel Hill, Chapel Hill, NC. 4University 
of Colorado School of Medicine, Aurora, CO. (Sponsor: James 
MacDonald, FACSM)
Email: emily.sweeney@childrenscolorado.org
(No relevant relationships reported)

PURPOSE: Back pain is a common complaint among female gymnasts, but it is 
unknown if gymnasts with back pain demonstrate different movement patterns during 
gymnastics skills compared to those gymnasts without back pain. Our purpose was 
to evaluate gymnasts’ movement patterns in their native environment using wearable 
sensors. Specifically, we examined three-dimensional spine range of motion (ROM) 
during back walkovers (BWOs) and back handsprings (BHSs) on the floor and 
balance beam. METHODS: Female artistic gymnasts ages 8 to 18 years were divided 
based on presence or absence of self-reported back pain within the last 12 months. 
Gymnasts performed BWOs and BHSs on floor and balance beam while wearing 
APDM Opal V2 sensors. Valid spine sagittal plane maximums, minimums, and 
ROM during trials for each skill were compared between groups via Kruskal Wallis 
analysis of variance. RESULTS: Seventeen participants (n=6 with back pain, mean 
age=13.9±2.6 years; n=11 without back pain, mean age=13.3±1.7 years) completed 
BWOs and BHSs. There were no demographic differences between groups for age, 
height, weight, competition level, or years of experience. Gymnasts with back pain 
had a greater maximum back extension (45.0±15.4° back pain vs. 34.6±7.1° no pain; 
p=0.011, Cohen’s d=1.46) and range of motion (94.6±18.9° back pain vs. 80.9±19.6° 
no pain; p=0.032, Cohen’s d=0.70) during BWOs compared to gymnasts without back 
pain. There were no differences between groups in peak extension, peak flexion, or 
ROM during BHS skills. CONCLUSION: Gymnasts with a history of back pain had 
increased spinal motion when performing BWO skills. To perform a BWO, gymnasts 
must have higher levels of shoulder, spine, and hip flexibility, which may relate to back 
pain. This study suggests the need for future studies to evaluate if increased spinal 
motion during gymnastics is a contributing factor to the development of back pain.

805 Board #2 May 27 3:15 PM - 5:15 PM
How Does The Dancer’s Spine Move? Application Of A 
Multisegmented Model.
Marijeanne Liederbach1, Christopher T.V. Swain2, Ian J. 
Kremenic3, Karl F. Orishimo3, Marshall Hagins1. 1NYU Langone 
Orthopedic Hospital, New York, NY. 2Australian Catholic 
University, Melbourne, Australia. 3Lenox Hill Hospital, New 
York, NY. (Sponsor: Malachy McHugh, PhD, FACSM)
(No relevant relationships reported)

How does the dancer’s spine move? Application of a multisegmented model.
Purpose: Historically, most biomechanical studies of the spine used a rigid single 
segment model. However, recent studies show that spinal segments do not move 
together predictably and that a multi-segmental model improves discrimination 
between patients and healthy controls. Although professional dancers experience low 
back pain equal to or more than the general and sporting population, to date, no study 
has described multi-segmented spinal motion of the dancer during any dance specific 
tasks which may place unique mechanical demands on the spine. The purpose of this 
study was to describe spinal motions of professional dancers during a common dance 
task, the arabesque, using a multi-segmented spinal model. Methods: As part of larger 
study, 25 professional dancers (ages 24.8 +/-6.2; 5 males) performed two trials each 
of a right and left arabesque at their own pace while spinal kinematics were captured 
using a five-segment model (pelvis (PEL), lower lumbar (LL), upper lumbar (UL), 
lower thoracic (LT) and upper thoracic (UT). Motion was captured from initiation of 
vertical foot movement and ended at maximal foot height. Two trials were averaged 
and all values were time normalized. Results: Means and standard deviations of 
motion in all segments in three planes were identified. In all three planes, the two 
upper segments (UT-LT and LT-UL) contributed 69-87% of the total spinal motion. 
In the coronal plane, side-bending of all segments occurred ipsilateral to the lifted 
leg with 54% of all motion occurring at a single segment (LT-UL). In the sagittal 
plane the spine generally extended, however the upper segment (UT-LT), began and 
remained in a flexed position throughout the motion, although it extended during the 
motion. In the transverse plane all segments rotated contralateral to the lifted leg. 
However, the lower two spinal segments contributed almost no motion. Conclusion: 
This study demonstrated that segmental motion was not uniform in degree or direction 
across multiple spine segments during an arabesque. Most spinal motion occurred in 
the upper spine. Using a multi-segmental model may improve understanding of the 
biomechanical stressors experienced by professional dancers.

806 Board #3 May 27 3:15 PM - 5:15 PM
Appropriate Neck Flexion Without Head-hitting 
Decreases The Thrown Player’S Risk Of Brain Injury In 
Judo
Haruo Murayama1, Masahito Hitosugi2, Yasuki Motozawa3, 
Masahiro Ogino1, Katsuhiro Koyama4. 1Dokkyo Medical 
University, Shimotsuga, Japan. 2Shiga University of Medical 
Science, Otsu, Japan. 3Teikyo University, Utsunomiya, Japan. 
4University of Yamanashi, Kofu, Japan.
Email: hmurayam@dokkyomed.ac.jp
(No relevant relationships reported)

PURPOSE: Judo is one of the worldwide sports and its competitive athletic events 
have been held in Olympic Games. Serious brain injuries, however, have been 
occasionally noted in judo practices and/or competitions. Since the patterns and 
severities of brain injuries largely depend on the kinematics of the thrown players, 
it is essential to investigate the mechanism of brain injury from the biomechanical 
viewpoint in popular throwing techniques. The aim of this study is to evaluate the 
brain injury criterion (BrIC), an indicator of brain injury, with measuring the presence 
or absence of head-hitting on the anthropomorphic test device (ATD) in judo throwing 
technique Ouchi-gari.
METHODS: A male judo expert (thrower) threw an ATD for 6 times by Ouchi-gari 
with or without head-hitting, respectively. The ATD with a straight neck component 
necessarily hit the occipital region on the mat, whereas an angled component was 
designed for preventing the ATD’s head-hitting. A 3-axis angular rate sensor, mounted 
in the gravity center of the ATD’s head, assessed head axial angular velocity in each 
trial. To evaluate the ATD’s head impact quantitatively, we calculated the BrIC from 
the head axial angular velocity. High-speed digital video cameras also recorded the 
kinematics of the ATD’s whole body during trials.
RESULTS: In all trials, the largest angular velocities were recorded in the phase of the 
initial head (with head-hitting) or back (without head-hitting) contacting to the mat. 
The peak BrIC values of ATD ranged from 0.94 to 2.27 (with head-hitting) and 0.54 
to 0.91 (without head-hitting). The average BrIC value with head-hitting (1.62 ± 0.22, 
mean ± S.E.) trials was significantly higher than those without head-hitting (0.73 ± 
0.08) trials (p<0.05). Four out of six trials with head-hitting scored BrIC values larger 
than 1.0, which implies the human tolerance limit for serious brain injury. However, 
BrIC values were less than 1.0 in all other trials without head-hitting.
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CONCLUSIONS: These results suggested that thrown player’s break-fall technique, 
with appropriate neck flexion to avoid head-hitting, decreases the BrIC value 
effectively and the risk of serious brain injuries in judo.

807 Board #4 May 27 3:15 PM - 5:15 PM
The Effectiveness Of Electromyography Biofeedback 
At Improving The Upper Trapezius To Serratus Anterior 
Activation Ratio
Julia E. Holton, Robert D. Clark, Cory J. Greever, Heather 
Smith. California Polytechnic State University, San Luis Obispo, 
CA.
(No relevant relationships reported)

The upper trapezius (UT) to serratus anterior (SA) muscle activation ratio is essential 
for optimal shoulder function. An alteration of this ratio is a main area of focus in 
shoulder rehabilitation. Electromyography (EMG) biofeedback has been shown to 
be an effective technique used during rehabilitation but there is limited research on 
the retention of improvements. Purpose: To determine if EMG biofeedback can 
be used to improve scapular control by decreasing the UT to SA activation ratio. A 
secondary purpose was to determine if the predicted improvements can be retained 
beyond the treatment period of four weeks. Methods: 20 college aged (21.75±1.77 
yrs) subjects participated in this study. Subjects were randomized to the exercise only 
(EO) group or EMG biofeedback group. Both groups performed 30 repetitions of 
three exercises twice a week for four weeks under supervision. The EMG biofeedback 
group performed them with the addition of EMG biofeedback. They were given 
the instructions to decrease the UT and increase the SA activation by adjusting the 
corresponding EMG trace on the monitor. The percent maximal voluntary contraction 
for each muscle during each exercise was measured on visit one, visit nine (after the 
four weeks) and visit 10 (after a two-week retention period) and presented as a percent 
change value. Results: There was no statistically significant effect of group on the ratio 
comparing visit one to visit nine (p=0.084), nor when comparing visit nine to visit 10 
(p=0.065). The EMG biofeedback group had a significant decrease in UT activation 
(-10%) compared to the EO group (+27%) (p=0.007) at the end of the four weeks with 
no effect seen after the retention period (p=0.358). There was a significant increase 
in SA activation in the EMG biofeedback group (+196%) compared to the EO group 
(+29%) (p=0.000) comparing visit one to nine. There was a significant increase in 
SA activation comparing visit nine to visit 10 in the EMG biofeedback group (+14%) 
compared to the EO group (-12%) (p=0.001). Conclusion: EMG biofeedback was not 
found to decrease the UT to SA activation ratio, but the individual muscle activation 
changes indicate that EMG biofeedback can be effective at altering muscle activation 
rates in individual muscles and that those changes can be retained beyond the 
timeframe of the intervention.

808 Board #5 May 27 3:15 PM - 5:15 PM
Lumbopelvic Rhythm Prediction Using Machine 
Learning And Its Use As A Biomarker For Low Back 
Pain Identification
Ashudeep Singh1, Joshua Tome2, Yumeng Li3, Zachary Doig2, 
Rumit Singh Kakar2. 1Cornell University, Ithaca, NY. 2Ithaca 
College, Ithaca, NY. 3Texas State University, San Marcos, TX.
Email: ashudeep@cs.cornell.edu
(No relevant relationships reported)

Lumbopelvic (LUM-PEL) rhythm has the potential be used as biomarker for diagnosis 
and rehabilitation of athletes predisposed to mechanical low back pain (LBP). Studies 
till date have mostly focused on discrete variables from the time series to explain 
movement patterns. Machine learning algorithms provide opportunity to analyze 
continuous time series data for predictive classification of movement patterns into 
pathological and non-pathological, adding value to early diagnosis and clinical 
decision making for conditions such as LBP. PURPOSE: Use of machine learning to 
categorize healthy LUM-PEL rhythm.
METHODS: 79 participants with no LBP (Young: n=42; 18-40yr; 27.6±6.5yr; Older: 
n=37; 41-65yr; 51.7±7.3yr). 3D segmental kinematics of lumbar (LUM: L1-L5) and 
pelvis [PEL] were calculated for maximum trunk flexion-extension. Coordination 
patterns were divided into in-phase, anti-phase, superior and inferior-only based on 
the coupling angles of LUM and PEL. K-means clustering, an unsupervised machine 
learning algorithm, was employed to create clusters of movement patterns of the 
coupling and segmental angles based on dynamic time warping similarity. Sample 
distribution within each cluster was compared for different age groups. RESULTS: 
LUM-PEL rhythm fell under k=3 major movement pattern clusters (Fig. 1). No 
difference between age groups was observed. Non-pathological LUM-PEL rhythm 
clusters suggest flexion movement initiation and return from hyperextension typically 
have segments in anti-phase (LUM leading: 40.4%), PEL/ LUM only (35.3%) and 
in-phase (LUM leading: 24.3%). The 2 segments predominantly move in-phase except 
at start and end of movement. Patterns were not apparent when using segment angles 

or through discrete variable of mean coupling angles. CONCLUSIONS: Using the 
discovered movement pattern clusters, individuals with LBP could be identified and 
training prescriptions can be based on healthy segmental coordination.

809 Board #6 May 27 3:15 PM - 5:15 PM
Lumbo-pelvic Ratio And Conjunct Movements Differ 
Between Pain Intensity Groups In Low Back Pain 
Patients
Tilman Engel1, Hannes Kaplick1, Daniel Niederer2, Robin 
Schäfer3, Philipp Flößel4, Thore Haag5, Thomas Gwechenberger6, 
Frank Mayer1. 1University of Potsdam, Potsdam, Germany. 
2Goethe University Frankfurt, Frankfurt/Main, Germany. 3Ruhr-
University Bochum, Bochum, Germany. 4Technische Universität 
Dresden, Dresden, Germany. 5Orthopedic Center Theresie, 
Munich, Germany. 6Olympic Training Center Heidelberg, 
Heidelberg, Germany.
Email: tiengel@uni-potsdam.de
(No relevant relationships reported)

Back pain is linked to alterations in movement behaviour. Yet, the interaction between 
pain intensity and movement is not fully understood. In particular, it remains unknown 
if the movement quality differs between (chronic) pain intensities. PURPOSE: 
To compare trunk movement behaviour, assessed by lumbar/pelvic and conjunct 
lateral flexion contributions to the total range of motion (RoM) during trunk flexion, 
between people with low and moderate to high back pain intensities. METHODS: 
A multi-centre study on 607 people with back pain was performed. Chronic pain 
intensity scores (INT [0-100]; sub-score of the Graded Chronic Pain Scale) were used 
to group participants into comparably low (LP; Score <30 points) and moderate to 
high pain intensity (HP; Score ≥ 30 points). Accordingly, 211 participants (49% f; 
37±13y; 73±15kg; 174±9cm; INT 18±7) were allocated to LP and 393 participants 
(57% f; 41±14y; 75±16kg; 173±9cm; INT 46±13) were allocated to HP. Motion was 
assessed during maximal trunk flexion in upright standing. A mobile IMU system (six 
sensors), distinguishing between total, lumbar and pelvic motion in all three movement 
planes, was used. Outcome measures were total RoM, lumbo-pelvic ratio (LPR) and 
amount of conjunct lateral motion (CLM; sum of angular changes in lateral flexion, 
RoM-normalized). Between-group comparisons using adjusted unpaired t-tests/Mann-
Whitney U test for RoM and LPR and two-way ANOVAs for CLM were performed. 
RESULTS: Significant between-groups differences in trunk flexion movement 
were found for LPR (LP 0.92±0.65; HP 0.72±0.49; p<0.0001) but not for RoM (LP 
101±27°; HP 104±25°; p=0.28). CLM differed significantly between groups during 
downward movements in lumbar (LP 8.0±3.1; HP 7.1±2.7; p<0.01) but not in pelvic 
segments (LP 7.6±3.5; HP 8.3±3.4; p=0.06). No significant difference was found 
(lumbar: LP 8.7±3.3 HP 8.5±3.2; p=0.62; pelvic: LP 8.5±4.1; HP 9.2±4.0; p=0.08) 
during upward movements of the trunk. CONCLUSION: Though total RoM between 
subclinical and clinical back pain patients is not different, lumbar contribution on 
total trunk flexion movement is reduced and conjunct lateral movements at the lumbar 
area are increased with higher pain intensities. This might reflect a strategy to reduce 
potential pain at the lumbar back during flexion movements of the trunk.
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810 Board #7 May 27 3:15 PM - 5:15 PM
Use Of Machine Learning To Predict Low-back Pain 
From Motion Capture Data Using Multi-segment Spine 
Model
Ian J. Kremenic1, Jovan Zigic2, Marshall Hagins3, Karl F. 
Orishimo1, Christopher TV Swain4, Marijeanne Liederbach3. 
1Nicholas Institute of Sports Medicine and Athletic Trauma, 
Lenox Hill Hospital, New York, NY. 2Virginia Polytechnic 
Institute, Blacksburg, VA. 3Harkness Center for Dance Injuries, 
NYU Langone Orthopedic Hospital, New York, NY. 4Australian 
Catholic University, Sydney, Australia. (Sponsor: Malachy P 
McHugh, FACSM)
Email: ian@nismat.org
(No relevant relationships reported)

PURPOSE: Machine learning-based methods, which include Artificial Neural 
Networks [ANN], have been used successfully in varied classification problems. If 
these methods can successfully classify those vulnerable to musculoskeletal problems 
such as low-back pain [LBP], they may have utility in screening and management 
of such conditions and aid in identifying what assessment methods provide optimal 
information for practitioners. We examined whether ANN techniques could correctly 
classify whether subjects experienced LBP in a convenience sample of dancers.
METHODS: 60 subjects [48 women], 36 of whom [24 women] reported an episode 
of back pain in the past two months, were instrumented with a multi-segment spine 
marker set [Swain et al., 2019] and recorded [Motion Analysis Corp Eagle, 250 Hz] 
while performing standing and seated rotations, walking and several functional and 
dance-related movements [step-over task, arabesque, passe]. The multi-segment model 
has five segments: pelvis, lower and upper lumber [L/UL], lower and upper thoracic 
[L/UT]. 3D rotations were computed both between adjacent segments, and with 
respect to the lab coordinate system. To determine variables of interest, 1-dimensional 
statistical parametric mapping [SPM1D; Pataky, 2008] analysis was performed. 
Features [min, max, time to min/max, and side-side difference] were extracted 
from these variables and used to train an ANN pattern recognition tool [MATLAB]. 
Approximately 75% of the data were used for training, with the remainder used for 
validation and testing. Because of the dearth of men, analysis was performed on the 
entire cohort, and of women only.
RESULTS: Based on the SPM1D analysis, only approximately 10% of data were used 
for training the ANN. For example, for walking trials, LL and LT axial and UT coronal 
plane rotations were used. The ANN classifier was able to correctly identify incidence 
of LBP with approximately 65% accuracy.
CONCLUSIONS: Based on our small sample, ANN techniques show promise for 
identifying subjects with LBP based on their movement patterns. A larger training set 
of data is needed for better results. Future work should optimize feature selection by 
focusing on areas of difference between data rather than by selecting fixed features 
[e.g., max value] and examine the effect of different ANN architectures.

811 Board #8 May 27 3:15 PM - 5:15 PM
Unilaterally Implemented Trunk Modification 
Associated With Asymmetrical Increase In Spinal Load
Oladipo Eddo1, Jaime Ludwick1, Bryndan Lindsey1, Joao Vaz2, 
Joel Martin1, Shane Caswell1, Nelson Cortes1. 1George Mason 
University, Manassas, VA. 2University of Lisbon, Lisbon, 
Portugal.
Email: ncortes@gmu.edu
(No relevant relationships reported)

Trunk modification (TM) is associated with reduced knee adduction moment during 
gait in both healthy and symptomatic individuals. Reported reductions are dependent 
on the magnitude of modification implemented. Evidence however suggests that 
increased trunk motion augments structural loading at the spine. Despite the positive 
adaptations at the knee, potential unanticipated changes in spinal load are yet to be 
investigated. PURPOSE: To investigate changes in trunk joint reaction force (JRF) 
during ipsilateral (IP) and contralateral (CT) stance phases subsequent to implementing 
unilateral subject-specific TM. METHODS: 19 healthy participants (26.7±4.8 years; 
1.69±0.17 m; 72.3±11.8 kg) were recruited. Trunk lean was implemented towards 
the side of the preferred kicking limb. Participants average trunk angle (TA) was 
assessed during 10 baseline trials using a motion capture system (200Hz) and force 
plates (1000Hz). Subject-specific TA range was determined by adding 1-3 standard 
deviations (small), and 3-5 standard deviations (large) to baseline value. Participants 
completed 5 trials using both small and large subject-specific TM angles. Real-time TA 
projected as a line graph which was visible to participants during TM trials reinforced 
performance. Visual 3D was used to deliver feedback and determine trunk JRF (N/
kg). Changes to trunk JRF was assessed using a Friedman test with Wilcoxon signed-
ranked test and Bonferroni-adjusted significance level. Analyses were conducted 
using a significance level of p<0.017. RESULTS: Peak lateral JRF during IP and CT 
stance were significantly greater during TM trials (χ2 (2) = 32.9, and 30.7, p<0.001 
respectively). Participants experienced increased lateral JRF during both IP (d=1.5, 

and d=1.7, small and large TM respectively), and CT (d=1.6, and d=1.7, small and 
large TM respectively) compared to baseline. CONCLUSION: Changes in trunk 
JRFs are indicative of elevated spinal loads. During CT stance, lateral JRF in the 
direction of the modified side persisted which is indicative of continued asymmetric 
trunk load. Findings suggest TM could result in detrimental adaptations and may be 
contraindicated for certain individuals. Further research employing longitudinal design 
is needed to investigate if observed acute changes are transient in nature.
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813 May 27 3:15 PM - 3:30 PM
Vigorous Physical Activity Is Protective Against 
Unfavorably Health Trajectory In Active Children
Martin Sénéchal1, Jeffrey Hebert1, Timothy J. Fairchild2, Neils 
Christian Møller3, Heidi Klakk3, Neils Wedderkopp3. 1University 
of New Brunswick, Fredericton, NB, Canada. 2School of 
Psychology and Exercise Science, Murdoch University, Perth, 
Denmark. 3University of Southern Denmark, Odense, Denmark.
Email: msenecha@unb.ca
(No relevant relationships reported)

Physical Activity (PA) guideline recommendations for young people are intended to 
increase fitness and prevent overweight and obesity. However, little is known about 
the heterogeneity in health-related outcomes experienced by guideline concordant 
children.
PURPOSE: To prospectively investigate the associations between PA intensity and 
unfavorable health trajectories among physically active children aged between 6 and 
12 yrs.
METHODS: This prospective study (2.5 yrs) included 391 students (8.1 ± 1.4 yrs) 
from ten public schools participating in the Childhood Health, Activity, and Motor 
Performance School Study Denmark (CHAMPS-dk). All children performed a daily 
minimum of 60-min of moderate-to-vigorous physical activity (MVPA), measured by 
accelerometers, at baseline and 30 months. Trajectories of body mass index (BMI), 
waist circumference, and aerobic fitness were constructed with a group-based multi-
trajectory model and associations between PA measures and health trajectories were 
modeled with logistic regression.
RESULTS: Overall, 9.1% of guideline-concordant children were classified as 
members of an unfavorable health trajectory with BMI and waist circumference 
indicating overweight/obesity, and lower aerobic fitness. Time in sedentary [OR 
0.98 95%CI (0.94-1.02)] and moderate intensity activity were not associated with 
membership in an unfavorable health trajectory [OR 0.86 95%CI (0.71-1.04)]. Each 
5-min in MVPA was associated with a 23% reduction [OR 0.77 95%CI (0.66-0.91)] in 
the odds of being in the unfavorable health trajectory group. For every 5-min spent in 
vigorous PA, there was a 39% reduction in the odds of being classified as a member of 
the unfavorable health trajectory [OR 0.61 95%CI (0.46-0.80)].
CONCLUSION: Additional 5-min in MVPA and vigorous PA are associated 
with better health-related outcomes among children who adhere to PA guideline 
recommendations. Vigorous PA was
the strongest predictor of health outcomes. PA guidelines should place greater 
emphasis on vigorous intensity PA.

814 May 27 3:30 PM - 3:45 PM
An Intervention For Fundamental Motor Skills 
And Physical Activity In Pre-schoolers: A Cluster-
randomized Controlled Trial
Carolyn Broderick1, Alexander C. Engel1, Louise Hardy2, 
Natalie Kwai1, Nancy Van Doorn1, Rachel E. Ward1, Belinda 
J. Parmenter1. 1University of NSW, Sydney, NSW, Australia. 
2University of Sydney, Sydney, NSW, Australia.
Email: c.broderick@unsw.edu.au
(No relevant relationships reported)

PURPOSE: Physical activity (PA) is important for health and development in 
preschool-aged children yet only 34% of Australian pre-schoolers achieve the 
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recommended levels. Fundamental motor skill (FMS) interventions have been 
shown to improve FMS proficiency and PA levels, however, whether these changes 
are maintained post-intervention is unknown. We aimed to determine if a 12-week 
FMS program improved FMS and PA in pre-schoolers; and if so, whether these 
improvements were maintained 12 weeks post-intervention. METHODS: The 
PhysicaL ActivitY and Fundamental Motor Skills in Pre-schoolers (PLAYFun) 
Program was a cluster randomized controlled trial. Participants were recruited from 
4 University pre-schools. The PLAYFun Program was a 12-week, games-based, 
FMS program delivered directly into the centers by an exercise physiologist. Primary 
outcomes included FMS proficiency, objective PA and parent perceived PA assessed 
at baseline, 12 weeks and 12 weeks after the completion of the intervention (week 
24). Differences within and between groups were assessed via a one-way analysis of 
variance.
RESULTS: Forty-nine participants (mean age 4.0±0.6; 54% male) were recruited. 
Children attended on average 2.0±1.0 sessions per week for 40 minutes per session. 
Participants in the PLAYFun Program demonstrated a significantly greater increase in 
object control (p=0.003) and total FMS (p=0.019) proficiency at week 12 compared 
to controls. Locomotor skills score (M 14.83 95% confidence interval (95%CI) [3.90 
to 25.75]; p=0.012), object control skills (M 24.11 [9.93 to 38.29]; p=0.003) and gross 
motor quotient (M 20.14 [8.33 to 31.96]; p=0.003) all significantly improved when 
children attended twice a week, but these improvements were not maintained at 24 
weeks. Girls in PLAYFun significantly increased objective moderate to vigorous PA 
after the intervention (P=0.015), but not boys. This increase was also not maintained 
12 weeks post-completion of PLAYFun. No significant relationships between FMS and 
PA outcomes were identified.
CONCLUSIONS: Motor skill programs delivered directly to preschool children by an 
exercise physiologist within their preschool is effective at improving FMS proficiency 
in boys and girls and PA in girls. However, these improvements are not maintained 
when the practice is not ongoing.

815 May 27 3:45 PM - 4:00 PM
Effectiveness Of School-based Program To Reducing 
Sedentary Behavior And Improving Physical Activity In 
Brazilian Students
Sueyla Ferreira da Silva dos Santos1, Drenya Bordin2, Elaine 
Fernanda Dornelas de Souza3, Thiago Ferreira de Sousa4, Ismael 
Forte Freitas, Jr.2. 1Federal University of Amazonas, Parintins, 
Brazil. 2São Paulo State University, Presidente Prudente, Brazil. 
3University of West Paulista, Presidente Prudente, Brazil. 
4Recôncavo da Bahia Federal University, Amargosa, Brazil.
Email: sueylaf.silva@gmail.com
Reported Relationships:  S.F. Santos: Other (please describe); This study 
was funded by The São Paulo Research Foundation (FAPESP Process: 
2016/09260) and Coordination of Superior Level Staff Improvement – 
Brazil (CAPES Process: 88881.187941/2018-01)..

Regular high intensity physical activities have been associated with healthy outcomes 
in adolescents. Previous studies have reported positive changes on physical activity 
(PA) level and sedentary time (SED) in participants of multicomponent school-based 
programs. The main research question was whether School in Action program is 
effective on promote active life style in Brazilian adolescents. PURPOSE: To examine 
the effects of a multicomponent school-based program on students’ PA and SED. 
METHODS: A cluster randomized controlled trial with 370 adolescents (aged 11.7 
years, SD=0.6) from four public schools from Presidente Prudente-SP, Brazil, were 
randomized to either an intervention or control group. School in Action program was 
based on ecological and self-determination theory principles and strategies consisted 
of: (a) 15 minutes of PA program in physical education (PE) class, (b) PA practice 
during the lunch break, (c) active breaks during theoretical classes, (d) monthly 
participation of school’s health education project, (e) parent’s counseling during school 
meeting and (f) school playground adaptation and acquisition of material resources to 
improve moderate-to-vigorous physical acitivity (MVPA). Changes in PA and SED 
were measured. PA level was evaluated by wrist-worn accelerometers (Actigraph, 
gt3x+), and Chandler’s cut-points were considered. Generalized linear mixed models 
were used and pre-specified interactions were tested (i.e., group*time). All analyses 
were adjusted by sex, peak height velocity, baseline data and social economic level 
on SPSS, 25.0 version, 95% of significance. RESULTS: Total of 70.27% (n=260) 
of data accelerometer was valid at baseline (600 minutes per day, minimum 3 days). 
The proposed intervention presents decreased SED (∆ intervention group ‘baseline to 
post-test’= -3.8; ∆ control group ‘baseline to post-test’= 6.3; p=0.04) and minimize 
the reduction of vigorous PA (∆ intervention group of ‘baseline to follow-up’= -0.2; 
∆ control group ‘baseline to follow-up’= -0.4; p=0.03). Time spent in MVPA did not 
differ between the groups over time. CONCLUSION: The multicomponent program 
was effective to decrease SED and can maintain students’ vigorous PA level.

816 May 27 4:00 PM - 4:15 PM
Effect Of A School-based Physical Activity Intervention 
On Academic Performance In Norwegian Adolescents: 
The School In Motion Study - A Cluster Randomized 
Controlled Trial
Runar Solberg1, Jostein Steene-Johannessen1, Ulf Ekelund, 
FACSM1, Øystein Lerum2, Andreas Åvitsland3, Tommy Haugen4, 
Sveinung Berntsen4, Elin Kolle1. 1Norwegian School of Sports 
Sciences, Oslo, Norway. 2Western Norway University of Applied 
Sciences, Sogndal, Norway. 3University of Stavanger, Stavanger, 
Norway. 4University of Agder, Kristiansand, Norway. (Sponsor: 
Ulf Ekelund, FACSM)
Email: r.b.solberg@nih.no
(No relevant relationships reported)

There is increasing evidence of a positive association between physical activity (PA) 
and academic performance. However, few studies include adolescents.
PURPOSE: To investigate the effect of a nine-month, school-based PA cluster-
randomized controlled trial, School in Motion (ScIM), on academic performance in 
14-year-old adolescents.
METHODS: 29 secondary schools (N=2084) in Norway were cluster-randomized 
into three groups A) the Physical active learning (PAL) intervention group (n= 10), 
B) the Don’t worry - Be Happy (DWBH) intervention group (n = 9) or C) control (n 
= 10). Target dose in the PAL and DWBH group was 120 min/week of additional PA 
and physical education. Academic performance (secondary outcome) was assessed 
by standardized national tests in reading and numeracy at baseline (September 2017) 
and at the end of the intervention (May 2018). Test scores are reported as t-scores 
(mean = 50, standard deviation (SD) = 10). We used a linear mixed model with the 
means as a function of time and group-by-time interaction, with schools as random 
effects. Participants (n = 1682) from 27 schools with valid data at both timepoints were 
included in the analysis. RESULTS: At baseline, mean values in reading were 57 (SD 
9.5) and 54 (SD 10.2) points for girls and boys respectively and 56 (SD = 9.7) points 
for numeracy in both genders. Performance in numeracy increased in both intervention 
groups. In favor of the PAL group, the mean difference in change in numeracy were 1.1 
points (95% confidence interval (CI) 0.3-1.8, p = 0.024) and 2.6 points (95% CI 1.7-
3.5, p < 0.001) for girls and boys respectively, when compared with controls. Similarly, 
in favor of the DWBH group, the mean difference in change in numeracy compared to 
the control group was 1.4 points (95% CI 0.5-2.2, p = 0.005) for girls and 2.8 points 
(95% CI 1.8-3.8, p < 0.001) for boys. A significant intervention effect for reading were 
only observed among boys in DWBH intervention with mean difference in change of 
1.8 points (95% CI 0.6-2.9, p = 0.008) in favor of the intervention group.
CONCLUSIONS: The findings from the ScIM intervention support the notion that 
additional PA in school is beneficial for students’ academic performance especially in 
numeracy.

817 May 27 4:15 PM - 4:30 PM
Effects Of A Teacher Training Program To Promote 
Physical Activity Among Preschoolers With Autism
Ellyn M. Schmidt1, Jessica A. Hoffman1, Christina Mulé2, Amy 
Briesch1. 1Northeastern University, Boston, MA. 2Floating 
Hospital for Children at Tufts Medical Center, Boston, MA.
Email: schmidt.el@husky.neu.edu
(No relevant relationships reported)

Children with Autism Spectrum Disorder (ASD) are disproportionately impacted by 
childhood obesity, with one contributing factor being low levels of physical activity 
(PA). There is a paucity of interventions for promoting PA that are responsive to the 
unique needs of young children with ASD. One promising approach designed for 
teachers working with typically developing preschoolers is WE PLAY (Wellness 
Enhancing Physical Activity for Young Children), an online-based training system. It 
was adapted to be responsive to the needs of children with ASD through a stakeholder-
engaged approach. PURPOSE: To determine the impact of WE PLAY-Autism on the 
moderate-to-vigorous PA (MVPA) of preschoolers with ASD during school hours. 
METHODS: A multiple baseline design across participants was used, which allowed 
for a rigorous experimental evaluation of the impact of WE PLAY-Autism through 
the repeated measurement of children’s MVPA as the intervention was implemented 
sequentially across classrooms. Children’s (N = 5) MVPA was measured daily during 
school hours using accelerometers (ActiGraph GT9X Link) worn at the iliac crest. 
Data were analyzed using validated accelerometer count cut-points for preschoolers, 
with min/hour of MVPA as the dependent variable. RESULTS: Following current 
best practices in single case designs, visual analysis and effect size calculations were 
used, indicating higher average min/hour of MVPA among preschoolers with ASD in 
the intervention phase (Tau-UA vs. B = .53, p < 0.001, Hedges’ g = 0.99, 95% CI [0.56, 
1.43]) and post-training phase (Tau-UA vs. B = .55, p < .001, Hedges’ g = 1.17, 95% CI 
[0.73, 1.60]) in comparison to the baseline phase. The average increase in min/hour of 
MVPA from baseline to post-training was 2.51 (range = 1.35 - 4.32), which translates 
to approximately 38 additional minutes of MVPA across the 15-hour preschool week. 
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CONCLUSION: This study is, to our knowledge, the first to implement and report 
the impact of a preschool PA intervention adapted to be responsive to the needs of 
preschoolers with ASD. The results provide preliminary evidence that WE PLAY-
Autism increases MVPA among preschoolers with ASD to a similar magnitude as 
preschool-based interventions for typically developing children.

818 May 27 4:30 PM - 4:45 PM
Dearborn SHINES: The Impact Of A Comprehensive 
School Health Intervention
Erin E. Centeio1, Jeanne M. Barcelona2, Christine Pedder2, 
Hayley B. McKown1, Kowsar A. Hijazi2. 1University of Hawaii 
at Manoa, Honolulu, HI. 2Wayne State University, Detroit, MI.
Email: ecenteio@hawaii.edu
(No relevant relationships reported)

PURPOSE: Arab Americans account for almost 3.7 million people in the U.S., 
however, limited health data is available on youth and adult populations. In order 
to better understand the health behaviors of Arab Americans and aid in the push for 
healthy lifestyles in children, more research should be conducted. Therefore, the 
purpose of this study was to implement a culturally relevant healthy eating (HE) and 
physical activity (PA) intervention known as D-SHINES in a primarily Arab-American 
school district and understand the impact it had on students’ overall PA, attitude 
toward PA and HE, as well as PA and HE knowledge, and perceived social support. 
METHOD: Eight schools participated in the D-SHINES intervention over one school 
year, with 264 (Mage=11.1; Male = 106) randomly selected students participating in 
pre-post testing. The intervention consisted of physical education utilizing SPARK, 
PA afterschool clubs, gardening and nutrition programming, and classroom physical 
activity breaks. Students participated in a pre-post survey with validated measures 
for overall PA level, HE and PA attitude, knowledge, and perceived social support. 
Implementation of the garden, HE, and PA curriculum tools were also tracked for 
fidelity. RESULTS: T-tests were used to determine differences among students from 
pre-post intervention. Results showed that students significantly increased their HE 
and PA knowledge over the course of the year (p<.001), as well as their PA attitude 
(p=.021). There was no significant difference observed in overall PA levels (p=.92), 
vigorous PA (p=.08), and perceived social support. Additionally, MANCOVA’s showed 
significant differences among the variables between grade and gender (p<.001). 
CONCLUSIONS: Although limitations exist, the results show that while the 
D-SHINES program was implemented in the school, students’ significantly improved 
their attitudes and knowledge toward HE and PA, yet, failed to show a significant 
increase in overall PA. Additionally, great strides were made with teachers and 
schools to build and implement the garden curriculum. Additional research should be 
conducted to better understand successful comprehensive school programming among 
urban Arab American youth, a population that is often understudied.

819 May 27 4:45 PM - 5:00 PM
CHANGES IN PHYSICAL ACTIVITY, PHYSICAL 
FITNESS AND WELL-BEING FOLLOWING A SCHOOL-
BASED HEALTH PROMOTION PROGRAM
Sabrina Krogh Schmidt, Michael Sæther Reinboth, Solfrid 
Bratland-Sanda. University of South-Eastern Norway, Bø in 
Telemark, Norway. (Sponsor: Jorunn Sundgot-Borgen, FACSM)
Email: sabrina.k.schmidt@usn.no
(No relevant relationships reported)

Purpose: School-based physical activity (PA) has mostly been examined in a 
preventive perspective. The purpose of this study was to examine the changes in 
physical activity, physical fitness and psychosocial well-being in early adolescents 
after the implementation of a school-based health promotion program in secondary 
school.
Methods: Four municipalities with 15 secondary schools in Telemark County, 
Norway, were recruited into an intervention or a control group. A total of 644 pupils 
participated in the study (response rate: 79%). The schools in the intervention group 
implemented the Active Healthy Kids program, where the physical activity component 
consisted of: (1) 120 min/week of physically active lessons (PAL), (2) 25 min/week of 
physical active breaks during classroom lessons and (3) 135 min/week of curriculum 
based normal physical education. Primary outcome was physical activity assessed 
by accelerometer and expressed as counts per minutes. Secondary outcomes were 
sedentary time, physical fitness, vitality, school effort and health-related quality of life 
in the five domains; physical health, psychological wellbeing, parent, peers and school 
environment.
Results: There was a Group X Time effect for school-based, but not full-day, physical 
activity (p=0.005), and for cardiorespiratory fitness (p=0.02) and vitality (p=0.008). 
A Group effect was found for the perceived exerted effort in class (p<0.001) and the 
health-related quality of life domains “psychological well-being” (p=0.04) and “school 
environment” (p<0.001).
Conclusions: A multi-component, school-based, health-promotion intervention with 
emphasis on the use of PAL led to positive changes in school-based physical activity, 

cardiorespiratory fitness, vitality and health-related quality of life among early 
adolescents in a county with poor public health profile. This might have implications 
for the development and promotion of general health and well-being throughout 
adolescence.
Trial registration: Approved by the Norwegian Data Protection Services (ID 54327), 
and registered in ClinicalTrials.gov, (ID NCT03906851).
Keywords: School-based physical activity, adolescents, Physical activity, physical 
fitness, Health Related Quality of Life, Norway

820 May 27 5:00 PM - 5:15 PM
Bi-directional Prospective Associations Between 
Objectively Measured Physical Activity And 
Fundamental Motor Skills In Children: A Two-year 
Follow-up
Ada Kristine Ofrim Nilsen1, Sigmund A. Anderssen2, Kjersti 
Johannessen3, Katrine N. Aadland3, Einar Ylvisaaker3, Jan 
Morten Loftesnes3, Eivind Aadland3. 1Norwegian School of Sport 
Sciences // Western Norway University of Applied Sciences, 
Sogndal, Norway. 2Norwegian School of Sport Sciences, Oslo, 
Norway. 3Western Norway University of Applied Sciences, 
Sogndal, Norway.
Email: adakn@hvl.no
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PURPOSE: The direction of the longitudinal relationship between physical activity 
(PA) and fundamental motor skills (FMS) remains unclear. We evaluated the bi-
directional, prospective relationships between intensity-specific physical activity (PA) 
and domain-specific fundamental motor skills (FMS) over two years in young children. 
METHODS: A sample of 235 children (mean age at baseline 4.7 yr, 52 % boys) from 
the Sogn og Fjordane Preschool Physical Activity Study was measured two years apart. 
PA was assessed using ActiGraph accelerometers (GT3X+). FMS were evaluated by a 
test battery inspired by the “Test of Gross Motor Development 3” and the “Preschooler 
Gross Motor Quality Scale”. PA outcomes were total PA (TPA [counts per minute]) and 
intensity specific PA and sedentary behaviour (SED) (min/day). FMS outcomes were 
total FMS score, locomotor-, object control-, and balance skills. Linear mixed model 
adjusting for potential co-variates was used to evaluate the bi-directional prospective 
associations between these variables, including the moderating effect of sex and age. 
RESULTS: Baseline total PA, moderate-to-vigorous PA (MVPA), and vigorous PA 
predicted higher total FMS score, locomotor-, object control-, and balance skills at 
follow-up (standardized regression coefficient (β): 0.15 to 0.26, p=0.002-0.031). SED 
predicted lower FMS in all domains except balance (β: -0.10 to -0.27, p=0.008-0.026). 
Baseline light PA did not predict FMS at follow-up. Baseline object control- and 
balance skills were not associated with PA or SED at follow-up. Total FMS score at 
baseline predicted lower light PA at follow-up (β: -0.14, p=0.041), and locomotor skills 
at baseline predicted higher TPA in boys relative to girls (p for interaction=0.044).
CONCLUSIONS: PA, especially MVPA, were positively associated with 
development of FMS in young children. In contrast, FMS was largely unrelated 
to future PA levels. Our results suggest promotion of MVPA is important for FMS 
development in young children.
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822 May 27 3:15 PM - 3:30 PM
Influence Of Maternal Exercise And DHA Levels During 
Pregnancy On Maternal Lipids
Cody J. Strom, Kimberly Kew, Samantha McDonald, Christy 
Isler, Kelly Haven, Ed Newton, Linda May. East Carolina 
University, GREENVILLE, NC. (Sponsor: Dr. Linda May, 
FACSM)
(No relevant relationships reported)

Elevated levels of Total Cholesterol (TC), low-density lipoprotein (LDL) and 
triglycerides (TG) during pregnancy have been associated with risks of gestational 
diabetes, preeclampsia, fetal macrosomia and cardiovascular disease. Exercise is 
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known to decrease TC, LDL and TG, while increasing HDL within normal ranges. 
Similarly, Supplementation of polyunsaturated fatty acids (PUFA), such as DHA, 
help control and mitigate excessive triglycerides, while increasing HDL. Research has 
not investigated the potential relationship of maternal exercise and PUFA levels on 
maternal lipid profiles. PURPOSE: To determine the relationship between maternal 
exercise and plasma levels of DHA on maternal lipid levels at 16 and 36 weeks. 
METHODS: 22 women with a singleton pregnancy (<16 weeks) were randomized 
to either aerobic (n=9) or non-exercising control (n=4) group. Participants exercised 
3x50 minutes per week at moderate intensity for ~24 weeks, with average weekly 
METmins/wk calculated based on standard MET values*average minutes. Maternal 
plasma was collected at 16 and 36 weeks of gestation and analyzed for DHA and lipid 
levels. Multiple linear regression and Spearman correlation models were performed 
to determine relationships between maternal METmins/wk, DHA levels, and lipid 
levels. RESULTS: There is a significant negative correlation between DHA levels on 
HDL (-0.692, p=0.01) at 36 weeks. There are trends of significance with METmins/
wk with DHA (0.500; p=0.08) and TG (-0.440, p=0.13) at 36 wks. There was not a 
significant regression equation found for TC (F=0.690, p=0.52) and TG (F=2.092, 
p=0.174), however METmins/wk showed a negative relationship to TC (-0.094, 
p=0.307) and trended to significantly predict TG (-0.185, p=0.081) while DHA Levels 
showed a positive relationship with TC (0.059, p=0.331) and TG (0.105, p=0.125). 
CONCLUSION: The current suggests a potential relationship between exercise and 
DHA levels during pregnancy on maternal lipids. These findings showed a negative 
and stronger relationship with METmins/wk compared to DHA levels, thus suggesting 
exercise may be more important to control excessive increases in TC and TG during 
pregnancy.

823 May 27 3:30 PM - 3:45 PM
Physical Activity Knowledge And Sources Of Advice 
During Pregnancy
Ciara O’Hagan1, Louise Turner2. 1Institute of Technology 
Carlow, Carlow, Ireland. 2Sheffield Hallam University, Sheffield, 
United Kingdom.
Email: ciara.ohagan@itcarlow.ie
(No relevant relationships reported)

Physical activity (PA) during pregnancy is known to be beneficial for the health of both 
the mother and foetus, but most pregnant women do not engage in the recommended 
volume of activity. Lack of personal and healthcare-professional knowledge is 
frequently cited as a barrier to PA participation during pregnancy in both low-activity 
and athletic populations.
PURPOSE: To explore the sources of advice used by women to guide their PA 
participation during pregnancy.
METHODS: Women who had recent experience of pregnancy in Ireland (n = 102, 
age 35±4 years) completed an online survey with questions regarding their activity 
type immediately pre-pregnancy (activities of daily life only (DAILY), recreational 
exercise (EXERCISE) or competitive sport (SPORT)), knowledge of PA guidelines, 
experiences of receiving PA advice from healthcare professionals during pregnancy, 
and perceptions regarding different sources of advice. Between-group comparisons 
were made by Chi-square analysis.
RESULTS: Knowledge of the recommended volume of activity for health was 
significantly poorer in EXERCISE than DAILY or SPORT (Χ2

8 = 16, p = 0.037, V 
= 0.283); there were no differences in knowledge of recommended intensity or type. 
Women in the EXERCISE and SPORT groups were significantly more likely to have 
felt that they needed to initiate discussion about PA with their healthcare providers than 
those in the DAILY group, for whom the professional was more likely to initiate the 
discussion (Χ2

6 = 19, p = 0.004, V = 0.310). While 48% of respondents perceived their 
healthcare professionals to be their most useful source of PA advice during pregnancy; 
the other 52% cited sources such as friends, exercise professionals or online media, 
with no between-group differences. Furthermore, many women reported that they 
never received PA advice during their pregnancy from their general practitioner (27% 
of women), midwife (45%) or obstetrician (46%).
CONCLUSION: Knowledge of guidelines for PA during pregnancy is low among 
pregnant women in Ireland; low levels of guidance from healthcare professionals may 
be a contributing factor.

824 May 27 3:45 PM - 4:00 PM
Maternal Physical Activity Correlates With Fasted And 
Postprandial Insulin Resistance And Lipids During 
Late Pregnancy
Rachel A. Tinius1, Maire M. Blankenship1, Kevin J. Pearson2, W. 
Todd Cade3, Elizabeth Altizer4, Nikki B. Zite4, Jill M. Maples4. 
1Western Kentucky University, Bowling Green, KY. 2University 
of Kentucky, Lexington, KY. 3Washington University School of 
Medicine, St. Louis, MO. 4University of Tennessee Graduate 
School of Medicine, Knoxville, TN.
Email: rachel.tinius@wku.edu
(No relevant relationships reported)

PURPOSE: Physical activity (PA) has been shown to be effective for lowering 
insulin resistance and blood lipid profiles during pregnancy. Recent evidence indicates 
sedentary time is also associated with poor pregnancy outcomes. The purpose of this 
study was to determine the relationships between sedentary time and moderate PA, 
assessed during late pregnancy, and insulin resistance (HOMA-IR) and triglycerides in 
fasting and postprandial conditions. Postprandial conditions are important to study as 
humans spend the majority of their time in a fed-state.
METHODS: Healthy pregnant women (N=61, 32-36 weeks gestation) were recruited 
for this study. Sedentary time and moderate intensity PA were objectively assessed 
using a wrist-worn Actigraph GT9X Link Accelerometer. The device was worn 24 hrs/
day for 7 days. Fasting blood lipids, insulin, and glucose were assessed. A standardized 
high-fat breakfast was consumed and these measures were collected again 120-minutes 
post-meal (postprandial). All relationships were analyzed with Pearson Product 
Moment Correlation Coefficients while controlling for pre-pregnancy BMI.
RESULTS: Sedentary time was positively correlated with fasting and postprandial 
insulin resistance (fasting HOMA-IR: r=0.471, p=0.001; postprandial HOMA-IR: 
r=0.433, p=0.002), while these measures were negatively correlated with light PA 
(fasting HOMA-IR:-0.395, p=0.005; postprandial HOMA-IR: r=-0.364, p=0.010) 
and moderate PA (fasting HOMA-IR: r=-0.520, p<0.001; postprandial HOMA-IR: 
r=-0.477, p=0.001). Sedentary time was positively correlated with fasting triglycerides 
(r=0.296, p=0.039). Moderate PA was negatively correlated with fasting triglycerides 
(r=-0.403, p=0.004) and postprandial triglycerides (r=-0.343, p=0.016).
CONCLUSIONS: Decreasing sedentary time and adding any intensity PA 
may positively impact metabolic health during pregnancy by reducing fasting 
and postprandial insulin resistance, as well as reducing fasting and postprandial 
triglycerides. This is important as, during pregnancy, insulin resistance is associated 
with poor pregnancy and neonatal outcomes and increased triglycerides are 
associated with increased risk of preeclampsia, pre-term birth, and increased maternal 
cardiovascular risk later in life.
NIH NIGMS IDeA Grant 5P20GM103436
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Influence Of Physical Activity And Sedentary Behavior 
During Pregnancy On Labor And Delivery Type
Melissa A. Jones1, Janet Catov1, Kara Whitaker2, Bethany 
Barone Gibbs1. 1University of Pittsburgh, Pittsburgh, PA. 
2University of Iowa, Iowa City, IA.
Email: maj133@pitt.edu
(No relevant relationships reported)

Physical activity (PA) during pregnancy is known to be safe and does not increase risk 
of medical intervention during labor and delivery. While it is known that sedentary 
behavior (SED) and PA have independent health effects, whether higher SED during 
pregnancy increases risk for medical intervention in labor and delivery is unknown. 
PURPOSE: To examine the relationship of SED and PA patterns across pregnancy 
with labor and delivery outcomes. METHODS:In this prospective cohort study, 
objective SED (thigh-worn activPAL micro3) and physical activity (waist-worn 
ActiGraph GT3X-BT) were assessed in women for ≥ 4 days with >10 hours in each 
trimester of pregnancy. This secondary analysis includes women with available labor 
and delivery records, and PA and SED measures in >1 trimester (n=99). Trajectory 
analysis was used to identify patterns of PA and SED across pregnancy and assign 
women to the groups most closely related to their dominant activity patterns. Labor 
and delivery information was abstracted from participant medical records. Labor types 
were categorized as: spontaneous, induced-elective, or induced-medical. Delivery 
types were categorized as: vaginal, c-section-elective, c-section-medical. Differences 
in labor and delivery type by SED and PA trajectories were analyzed using Fisher’s 
exact tests due to small cell sizes. RESULTS:Trajectory analysis resulted in and 
assigned women to high, medium, and low groups for PA and SED across trimesters 
of pregnancy. Approximately 60% of labor was spontaneous, followed by 27% 
medical induction, and 13% elective induction. Deliveries were 79% vaginal, 13% 
medically indicated c-section, and 8% elective c-section. Type of labor (L) or delivery 
(D) did not significantly differ by SED (L: p=0.185, D: p=0.134) or PA (L: p=0.756, 
D=0.120) trajectories. When elective induction and c-sections were removed to only 
consider risk for medical intervention, differences remained insignificant by SED (L: 
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p=0.136, D: p=0.088) or PA (L: p=0.527, D: p=0.128) trajectories. CONCLUSION: 
Objectively-measured patterns of SED or PA across pregnancy were not related to 
type of labor or delivery, including risk of medical intervention. Future research with 
larger samples could expand to the entire birth experience including duration of labor, 
medication use, or fetal complications.

826 May 27 4:15 PM - 4:30 PM
Effect Of Exercise During Pregnancy And Lactation In 
Obese Wistar Rats On Offspring Glycemic Control
Peter M. Magyari, FACSM, Ruth Capistrano, Elizabeth Piazza, 
Leila Ninya, Alireza Jahan-Mihon. UNF, Jacksonville, FL.
Email: p.magyari@unf.edu
(No relevant relationships reported)

PURPOSE: To determine the effect of maternal exercise in pregnant and lactating 
obese Wistar rats on the glycemic control of their offspring at time of weaning.
METHODS: Two days following impregnation, 24 obese Wistar rats were separated 
into 2 groups. One group received 30 minutes of treadmill exercise (E) at 15-20 m/min 
each day while the other group received no exercise (NE). The groups were maintained 
after the birth of the offspring (21 days) through lactation (21 days) for a total of 
6 weeks. At weaning an oral glucose tolerance test (OGTT) was performed on 12 
randomly selected pups from each group. A t-test was utilized to determine differences 
in total glucose area under the curve (t-AUC) (mean and standard error) between 
groups (p≤ 0.05).
RESULTS: There was an effect of maternal exercise on the glycemic control of the 
offspring. The ability to dispose of glucose following a glycemic load was significantly 
greater in the offspring of E dams (513.1 ± 11.7mmol/L) compared to the offspring of 
NE dams (542.7 ± 7.1mmol/L) (p ≤ 0.05).
CONCLUSIONS: Initiating moderate exercise early during the pregnancy of obese 
rats and maintaining exercise through lactation can positively impact glycemic control 
in offspring.

827 May 27 4:30 PM - 4:45 PM
The Effects Of An Antenatal Lifestyle Intervention 
On Pregnancy Outcomes In Overweight And Obese 
Pregnant Women
Jihong Liu, Sara Wilcox, FACSM, Ellen Wingard, Brent Hutto. 
University of South Carolina, Columbia, SC. (Sponsor: Sara 
Wilcox, FACSM)
Email: jliu@sc.edu
(No relevant relationships reported)

Three reviews of antenatal behavioral lifestyle interventions did not find significant 
intervention effects on maternal complications and adverse neonatal outcomes, perhaps 
due to the inclusion of low to medium quality studies. PURPOSE: To evaluate the 
effect of a lifestyle intervention program on pregnancy outcomes in overweight and 
obese pregnant women. METHODS: This study was a randomized controlled trial. 
Overweight and obese pregnant women were recruited from Columbia, South Carolina 
and were randomized to a behavioral intervention group (n=110) or to a standard 
care group (n=104). The antenatal intervention was designed to target weight self-
monitoring, increasing physical activity, and increasing healthy dietary behavioral 
practices. Intervention contents were delivered through one in-depth counseling 
session, followed by phone counseling, behavioral podcasts, and social media support. 
Standard care women received monthly mailings and a match number of podcasts 
on non-weight related topics. RESULTS: Our study population was racially diverse 
(56% white, 44% African American) with a mean prepregnancy BMI of 32.2±5.9 and 
was 12.7±2.4 wks gestation at baseline. Compared to standard care women, women in 
intervention group had lower percentages of gestational hypertension (9.1 vs. 21.2%, 
p=0.01) and delivering a low birth weight baby (<2500g) (1.9 vs. 10.6%, p=0.009). 
These women also had lower percentages of gestational diabetes (7.3 vs. 12.5%) 
and delivering a preterm baby (<37 wks of gestation)(2.8 vs. 7.7%), although these 
differences were not significant at the 0.05 level. No group differences were found in 
other outcomes (i.e., cesarean deliveries, macrosomia births (birthweight ≥4000g), and 
Apgar scores).
CONCLUSIONS: An antenatal behavioral lifestyle intervention designed to reduce 
gestational weight gain was beneficial in improving pregnancy outcomes in overweight 
and obese pregnant women. Future analyses will examine mechanisms for this effect.

828 May 27 4:45 PM - 5:00 PM
Change In Physical Activity In The Health In Pregnancy 
And Postpartum (HIPP) Randomized Controlled Trial 
(RCT)
Sara Wilcox, FACSM, Jihong Liu, Brent Hutto, Ellen Wingard. 
University of South Carolina, Columbia, SC.
Email: wilcoxs@mailbox.sc.edu
(No relevant relationships reported)

Despite the known benefits of physical activity (PA) in pregnancy, PA is consistently 
shown to decrease from early to late pregnancy. Very few antenatal interventions have 
targeted PA and included sensor-measured outcomes in overweight and obese pregnant 
women.
PURPOSE: To examine whether a lifestyle intervention increased moderate- to 
vigorous-intensity PA (MVPA), light PA, and steps or reduced their decline from early 
to late pregnancy compared to a standard care condition.
METHODS: HIPP is a RCT comparing the effects of a lifestyle intervention vs 
standard care on gestational weight gain (primary outcome) and health behaviors 
including PA (secondary outcomes) among women entering pregnancy overweight 
or obese. The lifestyle intervention was grounded in social cognitive theory and, 
during pregnancy, included an introductory behavioral counseling session followed by 
telephone counseling calls, behavioral podcasts, and a private Facebook group. Usual 
care participants received usual care from their obstetrician and received mailings and 
podcasts focused on a healthy pregnancy. Participants wore a SenseWear armband ≥ 
21 hrs/d for ≥ 5 d at baseline (early pregnancy, n=205) and 32-wk gestation (n=167). 
We tested Randomization x Time interaction effects (SAS PROC MIXED) for min/d of 
MVPA, min/d of light PA, and steps/d.
RESULTS: Participant demographics were: 30±5 years, 44% African American, 56% 
white, 60% college graduate, 61% employed full-time, 67% married, 42% nulliparous, 
and 13±2 wk gestation at baseline. While the time main effects indicated that MVPA 
(p=.007), light PA (p=.04), and steps (p<.0001) decreased significantly, intervention 
effects (Randomization x Time) were not significant for these PA variables (see Table).

Table. Changes in MVPA, Light PA, and Steps Over Time, by Randomization 
Group, Least Square Means (SEs)

Intervention Standard Care p

Baseline 32-wk Baseline 32-wk

MVPA, min/d 38 (2) 36 (3) 35 (2) 28 (3) .17

Light PA, min/d 219 (8) 206 (8) 200 (8) 194 (8) .43

Steps/d 5574 (196) 5041 (209) 5114 (196) 4363 (211) .34

CONCLUSION: A behaviorally based lifestyle intervention did not significantly 
lessen the decline in PA typically seen from early to late pregnancy. Assessments will 
be repeated at 6- and 12-mo postpartum.
Funded by NIH/NICHD.

829 May 27 5:00 PM - 5:15 PM
A Healthy Lifestyle Intervention During Pregnancy: Key 
To Preventing Chronic Disease Risk?
Roberta Bgeginski1, Taniya S. Nagpal2, Harry Prapavessis1, 
Barbra de Vrijer1, Christina G. Campbell3, Karishma Hosein1, 
Stephanie Paplinskie1, Mollie Manley1, Michelle F. Mottola, 
FACSM1. 1University of Western Ontario, London, ON, Canada. 
2University of Ottawa, Ottawa, ON, Canada. 3Iowa State 
University, Ames, IA. (Sponsor: Michelle F. Mottola, FACSM)
Email: robertabg@gmail.com
(No relevant relationships reported)

Gestational hypertension disorders and diabetes affect 6-15% of all pregnancies 
worldwide and are associated with adverse maternal and neonatal outcomes that 
can have a programming effect on future chronic disease risk. Pregnant women who 
receive lifestyle interventions, including healthy eating and/or physical activity, may 
have a decreased risk of developing complications. PURPOSE: To analyze the effects 
of a supervised healthy lifestyle intervention (nutrition and exercise) during pregnancy 
on diagnosis of gestational diabetes, hypertension, caesarean delivery, stillbirth, 
macrosomia (babies > 4500g), and low birth weight (babies < 2500g) in a cohort in 
London, Canada. METHODS: From 2016 to 2019, 111 women were enrolled at 12-18 
weeks gestation in the Nutrition and Exercise Lifestyle Intervention Program (NELIP; 
Clinical Trials #NCT02804061) up to delivery. The nutrition goals for the intervention 
were: 1) Submit a weekly 24 hour-food intake record; 2) Consume approximately 
1800-2200 kcal/d; and 3) Consume 200-250 g carbohydrates/d (40-55% of total energy 
intake). The exercise goals were: 1) Duration of session: Walk for 25 minutes and add 
2 minutes each week until 40 minutes were achieved and then maintain this walking 
duration until delivery; 2) Frequency: 3-4 times per week; and 3) Submit a weekly step 
log (pedometers were provided to each participant). RESULTS: As of October 2019, 
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the average duration of the intervention was 20.9 ± 3.9 wks. Out of the 75 participants 
that completed the intervention, maternal age was 32.2 ± 3.3 yrs, self-reported pre-
pregnancy weight was 71.2 ± 15.3 kg, and gestational age at delivery was 278.1 ± 9.0 
days. No participants were diagnosed with gestational diabetes or hypertension. Data 
from 52 babies indicated: birth weight was 3456.0 ± 442.4 g and length was 50.7 ± 
3.1 cm. None were born with low birth weight and there were no cases of stillbirth. 
The rate of macrosomia was 1.9% (n = 1) and caesarean delivery was 27% (n = 14). 
CONCLUSION: A healthy lifestyle intervention during pregnancy may help to 
prevent gestational diabetes and hypertension, and help to reduce the prevalence of 
stillbirth, macrosomia, low birth weight, and caesarean deliveries. Taken together, 
these findings may have major positive implications for the long-term health of both 
mothers and babies.

B-51 Clinical Case Slide - Cardiovascular
Wednesday, May 27, 2020, 3:15 PM - 4:35 PM
Room: CC-2005

830 Chair:  Paul D. Thompson, FACSM. Hartford Hospital,  
 Hartford, CT.

(No relevant relationships reported)

831 Discussant: Benjamin D. Levine, FACSM. Presbyterian  
 Hospital, The University of TX SW Medical Center, Dallas, TX.

(No relevant relationships reported)

832 Discussant: Matthew Sedgley, FACSM. U of Maryland Sports  
 Medicine, frederick, MD.

(No relevant relationships reported)

833 May 27 3:15 PM - 3:35 PM
Cardiovascular-Track And Field
Mitchell J. Odom. University of Michigan, Ann Arbor, MI. 
(Sponsor: Robert Kiningham, FACSM)
(No relevant relationships reported)

HISTORY: A 21-year old senior male track and field athlete who competes in mid-
distance running events in a Division I university was evaluated for a family history 
of hypertrophic cardiomyopathy. During his pre-participation physical exam, he 
denied history of dizziness, syncope, or chest pain. There was no family history of an 
abnormally thickened heart or early sudden cardiac death. However, his father was 
recently diagnosed with hypertrophic cardiomyopathy by his primary care provider. 
There is no other known history of hypertrophic cardiomyopathy in the family. 
PHYSICAL EXAMINATION: There were no abnormalities during his cardiac 
exam. There were no murmurs on standard exam or with provocative maneuvers. 
DIFFERENTIAL DIAGNOSIS:1. Family history of hypertrophic cardiomyopathy2. 
Physiologic hypertrophy response to exerciseTEST AND RESULTS:1. Standard 
electrocardiogram: Sinus bradycardia with a heart rate of 55, PR interval 152, QRS 
duration 94, QT/QTc interval 442/422, evidence of left ventricular hypertrophy, and 
non-specific ST-T wave changes in leads V2 and V3.2. Stress electrocardiogram: 
Asymptomatic during exercise. Interpretation: decreased sensitivity of the test due to 
baseline left ventricular hypertrophy, non-diagnostic study.3. Resting echocardiogram: 
No valvular abnormalities, normal size of right and left atria, normal size of right 
and left ventricles. Concentric left ventricular hypertrophy present and marked right 
ventricular hypertrophy present. Impression: Consider hypertrophic cardiomyopathy.4. 
Stress echocardiogram: normal hyperdynamic response to exercise. Return to baseline 
following rest.5. Cardiac MRI: Left ventricle size normal, maximal left ventricular 
wall size 11mm, normal left ventricle indexed mass, mildly dilated right ventricle.
FINAL DIAGNOSIS: Normal physiologic response to exercise. False positive resting 
echocardiogram.TREATMENT AND OUTCOMES:1. After discussion with a sports 
cardiologist, a cardiac MRI was ordered as his resting echocardiogram was concerning 
for hypertrophic cardiomyopathy.2. Cardiac MRI showed no evidence of hypertrophic 
cardiomyopathy3. No restrictions were placed on activity or participation

834 May 27 3:35 PM - 3:55 PM
Incidental Cardiac Arrhythmia Identification With 
Consumer Grade Heart Rate Monitors: A Case Study
Neal C. Phifer, Dale D. Brown, FACSM, Kelly R. Laurson, Skip 
M. Williams, Emily Jones, Karen K. Dennis, Megan Smith, 
Ryan Swenson. Illinois State University, Normal, IL. (Sponsor: 
Dale Brown, FACSM)
Email: ncphife@ilstu.edu
(No relevant relationships reported)

HISTORY: A 19-year-old sophomore NCAA Division I female volleyball player 
was identified, via a consumer-grade heart rate (HR) telemetry system, as having 
what would be considered a high heart rate (123% of age predicted max HR or 233 
bpm) during practice. PHYSICAL EXAMINATION: Athlete was observed without 
interaction for signs of distress, excessive heavy breathing, pallor changes, or any 
sort of balance issues that would indicate dizziness or syncope. After approximately 
5 minutes, HR returned to a normal level that would be commensurate with the 
exercises/drills being performed. Once a more in-depth analysis of the collected 
data was performed it was determined that consultation with team physician and 
cardiologist was needed. Retrospective analysis of data recorded prior to this episode 
was undertaken and identified approximately 40% of recorded session contained 
a similar episode. Further clarification of both HR, and R-R interval data aided in 
identification of episodes. DIFFERENTIAL DIAGNOSIS: 1. Supraventricular 
tachycardia (SVT) 2. Wolf-Parkinson-White Syndrome 3. Atrioventricular Nodal 
Reentrant Tachycardia (AVNRT) TEST AND RESULTS: Electrocardiogram: --No 
noticeable abnormalities Holter Monitor: --identified an exercise induced SVT episode 
with no other abnormalities when episode was not present. --HR data was used to assist 
in identifying duration, initiation and termination of the episode. FINAL/WORKING 
DIAGNOSIS: Exercise induced SVT TREATMENT AND OUTCOMES: Athlete 
continued participation with continuous real time heart rate monitoring for episodic 
activity. When episodes of tachycardia occurred, the athlete was removed from 
practice/play until a return to normal HR was achieved. After conclusion of academic 
year an ablation was attempted to correct the problem. The remaining athletes using 
the HR telemetry system have performance data analyzed on a daily basis for possible 
identification of arrhythmic signatures. Currently development and implementation 
of a policy to address identified athletes is underway and will streamline addressing 
future instances.

835 May 27 3:55 PM - 4:15 PM
Cardiovascular-Football
Sabrina P. Sawlani, Joshua T. Goldman, Kevin Shannon. 
University of California - Los Angeles, Los Angeles, CA. 
(Sponsor: Aurelia Nattiv, FACSM)
(No relevant relationships reported)

HISTORY
A 19-year-old football offensive lineman with history of SVT (treated in infancy with 
propranolol and adenosine) presented during his annual pre-participation exam with 
palpitations for 3 months. Episodes occurred during exercise, lasting 30 seconds to 5 
minutes. He admitted associated difficulty breathing and chest tightness. He denied 
dizziness or syncope.
PHYSICAL EXAMINATION
BP 133/79, HR 96, SpO2 98%/RA, BMI 35. Exam in training room: Regular heart rate 
and rhythm, no murmurs sitting/lying/standing, lungs clear to auscultation bilaterally, 
2+ pulses throughout.
DIFFERENTIAL DIAGNOSIS
1. Supraventricular tachycardia
2. Wolff-Parkinson-White syndrome
3. Cardiomyopathy
4. Hyperthyroidism
5. Anemia
6. Anxiety or panic disorder
TESTS AND RESULTS
CBC, CMP, TSH, A1c normal, except: AST 53, ALT 68, Ferritin 505
CXR: No acute cardiopulmonary abnormalities
EKG: NSR, pre-excitation in V3
ECHO: Normal
Treadmill stress test: Excellent exercise tolerance (92% of HRmax), limited by 
shortness of breath and leg fatigue. Exercise-induced chest pressure present. Pre-
excitation difficult to see at peak exercise, no sudden change to suggest abrupt loss of 
pre-excitation.
FINAL/WORKING DIAGNOSIS
Wolff-Parkinson-White syndrome
TREATMENT/OUTCOMES
1. Urgent referral to Cardiology, EKG and ECHO (see results), outpatient cardiac 
ambulatory monitor placed, and treadmill stress test completed.
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2. Concern for high-risk pathway as pre-excitation persisted at higher heart rates on 
stress test. Cardiology recommended electrophysiology study and ablation.
3. Underwent uncomplicated catheter ablation of left posterior accessory pathway.
4. 1 week post-ablation, some degree of pre-excitation noted on follow-up EKG 
(however, similar to post-elimination and initial EKG).
5. 2 weeks post-ablation, ambulatory monitor with no events.
6. 6 weeks post-ablation, remained asymptomatic and received cardiac clearance to 
return to sport.

836 May 27 4:15 PM - 4:35 PM
Chest Pain - Football
Courtney Nicole Hintz. UCLA Health, Los Angeles, CA. 
(Sponsor: Aurelia Nattiv, FACSM)
Email: courtney.hintz@gmail.com
(No relevant relationships reported)

HISTORY: A 23-year old male division I football linebacker developed acute-onset 
exertional chest pain 30 minutes into practice. The pain was substernal, radiated to 
his back and was associated with shortness of breath. He was immediately transferred 
to the ED and after two hours had resolution of his pain with intravenous ketorolac. 
The patient admitted to suffering from a viral upper respiratory infection with mild 
unreported chest pain for two weeks prior to the episode. He has a past medical history 
of well-controlled asthma and sickle cell trait. He denied previous episodes of chest 
pain or syncope and also denied family history of sudden cardiac death.
PHYSICAL EXAMINATION: Initial vital signs were BP 141/85, HR 74, O2 
saturation 96%, T 97.8°F. Athlete was in visible distress in right lateral decubitus 
position, clutching chest. Cardiac examination revealed regular rate and rhythm, no 
murmurs or rubs. Chest pain was not reproducible on palpation of anterior chest. 
Pain was positional and worse with leaning forward. Lungs were clear to auscultation 
bilaterally with no wheezing or rhonchi, and good air movement.
DIFFERENTIAL DIAGNOSIS: 1. Myocarditis/Pericarditis 2. Acute coronary 
syndrome 3. Anomalous coronary artery with myocardial infarction 4. Pulmonary 
embolism 5. Aortic dissection
TEST AND RESULTS:Emergency Department: Labs: Troponin 2.9, CBC: 
9.3> 15.2/45.6 < 234, BMP: 141/4.3/104/23/1.4< 102. Imaging: CXR with no 
cardiopulmonary disease. Bedside ultrasound with no pericardial effusion, no evidence 
of acute right heart strain. EKG: Sinus rhythm, rate 69, nonspecific T-wave inversions 
and diffuse ST-segment elevation. Cardiac Unit: Labs: Troponin trend: 2.9->6.4-
>11.9->13.3 -> 9.7, D dimer 650, CRP 0.4, ESR 10. Imaging: Normal CT pulmonary 
angiogram. TTE with normal LV and RV size and systolic function, EF 60-65%, 
no valvular abnormalities. Cardiac MRI: Mild hypokinesis in the basal septum 
with associated patchy mesocardial delayed enhancement and transmural delayed 
enhancement in the basal anterior wall and mid septum with mild hypokinesis.
FINAL WORKING DIAGNOSIS: Myocarditis TREATMENT AND 
OUTCOMES:1. Colchicine and high dose ibuprofen taper over 3 weeks 2. Avoidance 
of physical activity for 3-6 months per AHA guidelines 3. Resting and stress TTE and 
EKG, 24-hour Holter monitor prior to RTP.

B-52 Clinical Case Slide - Foot and Ankle
Wednesday, May 27, 2020, 3:15 PM - 4:35 PM
Room: CC-2016

837 Chair:  Courtney Gleason. Emory University, Atlanta, GA.
(No relevant relationships reported)

838 Discussant: Jeffrey A. Ross, FACSM. Baylor College of  
 Medicine, Houston, TX.

(No relevant relationships reported)

839 Discussant: Stephen M. Simons, FACSM. Saint Joseph  
 Regional Medical Center, South Bend, IN.

(No relevant relationships reported)

840 May 27 3:15 PM - 3:35 PM
Left Foot Injury In A Female Gymnast
George Ceremuga1, Elena Jelsing2. 1Mayo Clinic, Rochester, 
MN. 2Mayo Clinic Square, Minneapolis, MN. (Sponsor: Jonathan 
Finnoff, FACSM)
Email: ceremuga.george@mayo.edu
(No relevant relationships reported)

HISTORY: A 17-year-old female high level gymnast presented for evaluation of 
left heel pain and ecchymosis. Two days prior to her presentation, she was sprinting 
in preparation for a roundoff prior to vault take-off and felt her heel shift when she 
went to push-off. She fell and was immediately unable to bear weight secondary 
to heel pain. Pain was exacerbated by any weight-bearing activity and improved 
with rest. She had been wearing a walking boot and using crutches for ambulation. 
PHYSICAL EXAMINATION: Healthy-appearing female with a muscular build 
in no apparent distress. Antalgic gait favoring left foot, avoiding pressure on heel. 
Ecchymosis along both the medial and lateral aspects of the calcaneus. Tenderness 
to palpation and associated swelling at the plantar aspect of the calcaneus and along 
the subtalar joint. Ankle range of motion was full and pain-free. Pain with resisted 
eversion. Talar tilt and calcaneal squeeze tests were positive. No pain with plantar 
fascia stretching or palpation along the mid to distal plantar fascia. Achilles tendon 
was intact. Anterior drawer was negative. Strength was full and light touch sensation 
was intact. DIFFERENTIAL DIAGNOSIS: 1. Calcaneal stress fracture 2. Subtalar 
joint subluxation 3. Plantar fascia tear TEST AND RESULTS: Left ankle and 
foot radiographs were negative for acute fracture or dislocation. Left ankle MRI 
revealed a focal tear involving the lateral margin of the lateral cord of the plantar 
aponeurosis. FINAL WORKING DIAGNOSIS: Lateral cord plantar fascia rupture 
TREATMENT AND OUTCOMES: 1. Walking boot for 6 weeks with gradual wean 
out of boot during the 6th week and ankle range of motion exercises when out of the 
boot. 2. Once out of boot, supportive shoes with ankle brace and dorsiflexion night 
splint at night. 3. Physical therapy focusing on Achilles stretching, ankle range of 
motion and strengthening until pain and tenderness resolved. Slowly advanced to more 
sports-specific tasks once pain-free. 4. At 10 weeks post injury, she was pain free while 
performing plyometric and balance/proprioceptive exercises and had a normal exam 
with full pain-free range of motion. 5. Functional return to sport given her normal 
exam and pain-free activity with physical therapy.

841 May 27 3:35 PM - 3:55 PM
Heel Pain - Skier
Hung M. Le, Mary Dubon. Boston Children’s Hospital, Boston, 
MA. (Sponsor: Pierre d’Hemecourt, FACSM)
Email: hung.le47@gmail.com
(No relevant relationships reported)

HISTORY: 17 year-old male with fascioscapulohumeral muscular dystrophy who 
developed acute left heel pain while skiing. He was alpine skiing when he struck his 
heel on a mogul and felt immediate heel pain. He was able to reach the bottom of the 
ski slope but was unable to continue skiing due to severe heel pain. He denied of any 
popping sensation. He had no bruising, numbness, tingling, weakness or mechanical 
symptoms.
PHSYICAL EXAMINATION: There was no swelling or obvious deformity on 
inspection of his left heel. He was tender on palpation over his left heel, distal Achilles 
tendon, and medial malleolus. He had limited range of motion of his foot due to pain. 
Negative Thompson’s test although left had 15 degrees compared to 30 degrees of 
plantar flexion on the right.
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DIFFERENTIAL DIAGNOSIS:
1. Bone spur
2. Partial tear of Achilles tendon
3. Bursitis
4. Hindfoot fracture
TEST AND RESULTS:
X-ray AP and lateral views of left ankle were normal.
MRI left ankle revealed a nondisplaced fracture of the calcaneus. There was no signal 
abnormality involving the Achilles tendon and it appeared intact.
FINAL/WORKING DIAGNOSIS:
Nondisplaced calcaneus fracture
TREATMENT AND OUTCOMES:
Placed in a pneumatic boot with weight bearing as tolerated.
Out of pneumatic boot at 8 weeks.
Began physical therapy at 7 weeks.
Planning to return to skiing this winter as injury occurred in the spring.

MRI Sagittal T2 FS

842 May 27 3:55 PM - 4:15 PM
Bimalleolar Fracture In Athlete With Negative Ottawa 
Ankle Rules
Bilal Ittiq. Kaiser Permanente Fontana, Fontana, CA. (Sponsor: 
Dr. Robert E. Sallis, FACSM, FACSM)
(No relevant relationships reported)

HISTORY: A 16-year-old senior high school football wide receiver sustained an 
ankle injury while getting tackled after catching a pass. During the last few minutes 
of the game, he sustained an inversion ankle injury while falling to the ground during 
a tackle. He reported pain at the lateral malleolus during the on-field examination and 
was able to bear weight on the leg while walking off of the field, even though he was 
limping. He denied any previous ankle injuries, numbness, tingling, or radiation of 
pain.
PHYSICAL EXAMINATION: Examination on the field revealed full range of 
motion, no gross deformities, and tenderness along the anterior lateral malleolus. 
Further evaluation on the sideline revealed pain at the lateral ankle with inversion 
and eversion against resistance. The athlete was tender to palpation along the anterior 
lateral malleolus but he denied pain with palpation of the posterior distal 6 cm of the 
tibia and fibula, navicular, and base of the 5th metatarsal.
DIFFERENTIAL DIAGNOSIS: 1. Ligamentous sprain (most likely ATFL). 2. 
Peroneal tendon injury. 3. Fracture of the lateral malleolus. 4. Osteochondral defect. 
TEST AND RESULTS: Ankle anterior-posterior and lateral radiographs: bimalleolar 
fracture and soft tissue edema
FINAL WORKING DIAGNOSIS: Bimalleolar fracture TREATMENT AND 
OUTCOMES:
1. Immobilization in CAM boot. 2. Transitioned to lace-up ankle brace once pain 
resolved. 3. Range of motion, proprioceptive, and balance exercises initiated. 4. 
Returned to play once he achieved full, pain-free range of motion.

843 May 27 4:15 PM - 4:35 PM
A Rare Case Of Ankle Pain In An Adolescent Male 
Athlete
Ike Hasley, Edward Laskowski. Mayo Clinic, Rochester, MN.
(No relevant relationships reported)

History 12-year-old healthy male presents for evaluation of progressive left lateral 
ankle pain for 3 weeks. Denies recent injury, trauma, change in activity, prior history 

of similar pain, radicular pain, weakness/sensory symptoms. Pain present at rest and 
at night. Increases with walking and twisting activities. Mild improvement with ice, 
Tylenol, ibuprofen, compression wrap.
Physical examination Gait: Non-antalgic gait with normal cadence and stride. 
Strength: Bilateral lower extremity strength intact. Inspection/palpation: Significant 
focal edema noted at the left distal fibula which is tender to palpation correlating with 
area of most significant pain. Range of motion: Within functional limits. Sensation: 
Normal. Provocative maneuvers: Mild tenderness in the area of the left anterior 
talofibular ligament. Bilateral ankle drawer test, squeeze test, external rotation stress 
tests are negative/unremarkable. 
Differential Diagnosis Osteoid osteoma, Intracortical hemangioma, Nonossifying 
fibroma, Distal fibula physeal injury, Chondromyxoid fibroma, Ewing sarcoma, 
Langerhans cell histiocytoma, Osteosarcoma, Stress fracture 
Tests and results: Initial plain films Focal lucency in distal left fibular metaphysis 
abutting the physis. Periosteal reaction and overlying soft tissue swelling.
MRI Oval well-circumscribed area in distal left fibular metaphysis crossing the physis 
with surrounding bone marrow edema and periosteal reaction. No evidence of abscess. 
Final working diagnosis Suspected Brodie’s abscess
Treatment and Outcomes Orthopedics service was consulted and patient underwent 
debridement of left ankle and curettage of the distal fibula. Admitted overnight 
for administration of IV vancomycin and cefazolin. Infectious disease service was 
consulted. He was discharged with one month of oral antibiotics (cefadroxil) following 
operation. Cultures from tissue taken remained negative. However, the patient did have 
a positive nares MSSA swab. He was able to return to activity and he recovered well, 
without significant events or issues.
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844 Chair:  Thomas Trojian, FACSM. Drexel University,  
 Philadelphia, PA.

(No relevant relationships reported)

845 Discussant: Shawn F. Kane, FACSM. UNC - Chapel Hill,  
 Carrboro, NC.

(No relevant relationships reported)

846 Discussant: Scott A. Magnes, FACSM. Fort Belvoir Community  
 Hospital, Fort Belvoir, VA.

(No relevant relationships reported)

847 May 27 3:15 PM - 3:35 PM
A 26 Year Old Pregnant Woman With Growing Wrist 
Pain
Keyur Desai. University of Chicago (NorthShore), Glenview, IL. 
(Sponsor: Carrie A. Jaworski, FACSM)
Email: KeyurD@gmail.com
(No relevant relationships reported)

HISTORY: A 26 year old G1P1001 right-hand dominant woman presents 4 weeks 
after delivery for insidious onset right ulnar-sided wrist pain. Pain was initially present 
6 months prior to visit during pregnancy. Her symptoms were initially intermittent 
but eventually progressed to constant pain. Pain is localized to the distal ulna without 
radiation. Patient endorses swelling. Patient has no previous history of wrist and 
hand pain or injury. Patient denies any mechanism of injury or trauma. Patient denies 
numbness and tingling.
PHYSICAL EXAMINATION: Vital signs: 133/77, HR79, T 97.5degF, 1.68m, 
75.3kg, BMI 26.62
Inspection: Right wrist swollen medially
Palpation: Tender over volar aspect of distal ulna
Range of motion: Full AROM of wrist flexion, extension, supination, pronation, 
ulnar deviation, radial deviation. Pain with resisted flexion, end-range supination and 
pronation, and with ulnar deviation.
Strength testing: Strength 5/5 of wrist flexors, extensors, supination, pronation.
Special testing: Sensation preserved over C5-T1 dermatomes. Negative Tinel’s. 
Negative Phalen’s.
DIFFERENTIAL DIAGNOSIS:
1. ECU Tendonitis
2. TFCC Tear
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3. DRUJ Instability
4. Ulnocarpal arthritis or abutment syndrome
5. Giant cell tumor
6. Chondrosarcoma
7. Bone cyst
TEST AND RESULTS:Right wrist X-ray:
Expansile lucent septated bony lesion in the distal ulna. The findings may reflect an 
aneurysmal bone cyst.
Right wrist MRI:
Expansile, enhancing, solid lesion within the distal ulna extending to the subarticular 
bone surface, with appearance most suggestive of giant cell tumor. Less likely 
considerations include chondroid lesions such as chondromyxoid fibroma or 
a clear cell/low-grade chondrosarcoma. Consider bone biopsy or surveillance 
follow-up imaging.FINAL WORKING DIAGNOSIS: Distal right ulna giant cell 
tumorTREATMENT AND OUTCOMES:1. Patient was referred to orthopedic 
oncology.2. Patient underwent biopsy with curettage and allograft of distal right ulna.
3. Frozen specimens during procedure confirmed giant cell tumor.
4. Patient has followed up with orthopedic oncology with good improvement in pain 
and return of function.

848 May 27 3:35 PM - 3:55 PM
Toe Pain - Softball
Miguel Lopez, Angel Lazu, Peter Seidenberg, FACSM. Penn 
State University, State College, PA. (Sponsor: Peter Seidenberg, 
FACSM)
(No relevant relationships reported)

HISTORY: An 18-year-old collegiate softball player started noticing right great toe 
pain in March of her freshmen season. Pain was unrelenting throughout the day but 
temporarily responded to anti-inflammatories. She denied fevers, chills, night sweats, 
or unexpected weight loss. She did not report her pain to the team physician. However, 
after seeing an outside physician for continued pain, she was placed in a walking boot 
and provided a bone stimulator. After an additional three weeks of pain despite these 
therapies, she presented to the training room for re-evaluation of her toe. PHYSICAL 
EXAMINATION: Examination revealed exquisite tenderness to palpation of the 
dorsal-fibular aspect of the proximal portion of the distal phalanx of the right first 
toe, with mild swelling but no plantar tenderness. There was full passive and active 
range of motion of the MTP and IP joints. Skin of the right foot was intact, without 
erythema or induration. Tendon function was intact. The foot was neurovascularly 
intact. DIFFERENTIAL DIAGNOSIS: 1. Stress Reaction of right first toe distal 
phalanx 2. Subacute/Chronic Osteomyelitis 3. Bony Tumor TEST AND RESULTS: 
Right toe AP, lateral, and oblique radiographs- bony alignment is unremarkable, no 
acute fracture; joint spaces well preserved. MRI of right foot without contrast - diffuse 
marrow edema throughout the first distal phalanx; no corresponding focal signal 
hyperintensity in the distal phalanx.Nuclear medicine bone marrow imaging - mild 
increased radiotracer uptake in the region of the distal first phalanx suggesting 
increased regional blood flow. The above studies were reviewed by the team physicians 
and there was a concern for bony mass of the proximal portion of the dorsal fibular 
distal phalanx. MRI with contrast confirmed this suspicion. CT right foot without 
contrast with 3D reconstruction - ill-defined sclerosis in the medial aspect of the base 
of the first distal phalanx measuring 7 mm x 4 mm x 5 mm with faint lucency proximal 
to the sclerosis. FINAL WORKING DIAGNOSIS:Osteoid Osteoma TREATMENT 
AND OUTCOMES: 1. Continued anti-inflammatories with COX2 inhibitors for 
symptomatic treatment. 2. Surgical curettage and excisional biopsy of the 7 mm x 4 
mm x 5 mm nidus; deferment of radiofrequency ablation due to proximity to the joint. 
3. Anticipated return to play in 4-6 weeks.

849 May 27 3:55 PM - 4:15 PM
New Mole In A College Football Athlete
Kathleen Roberts, Robert Hosey, FACSM, Kyle Smoot. 
University of Kentucky, Lexington, KY. (Sponsor: Robert Hosey, 
FACSM)
Email: karoberts6@gmail.com
(No relevant relationships reported)

Skin Cancer – Football
History: A 19-year-old male college sophomore football defensive lineman noted a 
pigmented lesion on the sole of his right foot with the appearance of a blood blister at 
the end of his freshman year. Over the next weeks to months the lesion grew in size 
and also became painful with activity. Because the pain was limiting him with football 
activity he presented to be seen by a dermatologist.
Physical exam: Right foot without soft tissue swelling, area on the plantar surface 
of the first metatarsal approximately 1.5cm in size with dark coloration, black in 
appearance, negative signs of infection. Tender to palpation over this area. Range of 
motion intact at the first metatarsal in flexion and extension without pain. Plantar and 
dorsiflexion, inversion and eversion intact at the ankle. Pain with ambulation when 
weight bearing on the area. Sensation intact to light touch. Dorsalis pedis pulse 2+.

Differential Diagnosis:
1. Dysplastic Nevus
2. Melanoma
3. Benign Nevus
Test and Results:
Shave biopsy of the right plantar forefoot overlying the first metatarsal:
- Malignant Melanoma in situ, the deep biopsy margin being free in the tissue planes 
examined. Lesion involves the peripheral biopsy margin.
Lesion Excision
- Malignant melanoma, 3.3mm
Final/Working Diagnosis:
Acral Lentiginous Melanoma
Treatment and Outcomes:
1. Patient underwent resection of the right foot melanoma in situ with a total defect of 
2x2cm, with subsequent adjacent tissue transfer 5x3cm.
2. Sentinel node sampling performed which identified microscopic foci of melanoma 
in both sentinel nodes resulting in Stage IIIB (T3a, N2a), genetic testing performed 
showing BRAF negative.
3. PET scan performed showing no evidence of residual disease or metastatic focus.
4. Started on Nivolumab 480mg IV monthly for 13 doses.
5. Patient able to return to football competition in the middle of November, competing 
in the last few games of his sophomore season.

850 May 27 4:15 PM - 4:35 PM
Atraumatic Knee Swelling - Runner
Bernadette Pendergraph, Bret Namihas, Jason Alvarado. Harbor-
UCLA, Harbor City, CA.
Email: bpendergraph@lundquist.org
(No relevant relationships reported)

HISTORY: 38-year-old male runner with 4 months of left knee pain and swelling 
that he noticed worsened with running. He remembers no particular injury, increase in 
mileage, change in footwear, or systemic symptoms such as night sweats, weight loss, 
or other joint swelling. He was seen in urgent care with his exam showing an effusion 
and painful range of motion. He was diagnosed with a knee sprain, MRI ordered, and 
referred to sports medicine. In our clinic, he complained about anterolateral knee pain, 
persistent knee effusion, and inability to train because of pain and swelling. He denied 
locking or giving way.
PHYSICAL EXAMINATION: Left knee with 1-2+ non-warm effusion, range of 
motion 0-130 degrees, lateral patellar facet tenderness, medial joint line tenderness, 
Lachman negative, valgus/varus testing stable, McMurray negative for click.
DIFFERENTIAL DIAGNOSIS: 1. Medial meniscal tear 2. Patellar chondromalacia 
3. Rheumatologic disorder 4. Pigmented nodular synovitis 5. Synovial chondromatosis
TEST AND RESULTS: X-ray: small joint effusionMRI without contrast: 
large joint effusion, small medial meniscal tear, lateral patellar facet 
chondromalaciaArthrocentesis: 303,500 RBCs, 839 WBCs, no crystals; ESR 10, CRP 
0.08, ANA negative, RF negative, Normal CBC; MRI with contrast: multiple round 
lesions on the medial posterior mid joint next to the proximal tibiofibular joint with 
peripheral enhancement consistent with pigmented villonodular synovitis vs infection
FINAL WORKING DIAGNOSIS: 1. Pigmented villonodular synovitis 2. Medial 
meniscal tear 3. Patellar chondromalacia
TREATMENT AND OUTCOMES:1. Athlete was initially treated with physical 
therapy for the atraumatic meniscal tear.2. Athlete had persistent effusion, with an 
aspiration that showed blood. This provoked review of prior MRI with concern of 
nodularity of synovium. Therefore an MRI with contrast was performed consistent 
with likely pigmented nodular synovitis.3. Athlete evaluated by orthopedics for 
arthroscopy and synovial biopsy. Intraoperative findings included diffuse involvement 
of joint including anterior compartment, medial and lateral gutters, and the notch. 
Pathology consistent with pigmented villonodular synovitis.4. Post op care 
complicated by poor progression of range of motion, current 10 to 70 degrees.
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851 Chair:  Silvia Pogliaghi, FACSM. Università di Verona, Verona,  
 Italy.

(No relevant relationships reported)

852 May 27 3:15 PM - 3:25 PM
Residual Fatigue Does Not Affect Critical Power And w´ 
Using A Single-visit Protocol
Christoph Triska1, Astrid Reif1, Barbara Wessner1, Harald 
Tschan1, James Hopker2, Bettina Karsten3. 1University of Vienna, 
Vienna, Austria. 2University of Kent, Kent, United Kingdom. 
3LUNEX International University of Health, Exercise and Sports, 
Differdange, Luxembourg. (Sponsor: Prof. Dr. Juergen Scharhag, 
FACSM)
Email: christoph.triska@univie.ac.at
(No relevant relationships reported)

Traditionally, determining critical power (CP) and its related work above CP (W´) 
requires exhaustive constant-power trials interspersed by at least 24 h rest. During 
the last decade several approaches were undertaken to make the protocol less time 
consuming and to use self-paced ecological time-trials (TT). However, it is debateable 
whether residual fatigue induced by a single-visit protocol might affect CP and/or 
W´. Parameters of oxygen uptake (VO2) kinetics and muscle deoxygenation can be 
suggested as suitable to assess the effects of residual fatigue. PURPOSE: Assessing 
fatigue-related parameters of VO2 kinetics and muscle deoxygenation between a 
single-visit and a multi-visit protocol. METHODS: Nine well-trained male triathletes 
(mean ± SD; age: 27.7 ± 4.3 yrs; body mass: 75.6 ± 5.6 kg; VO2peak: 60.0 ± 6.5 mL/
min/kg) participated. Athletes had to perform a single-visit (2, 5 and 10 min TT, 
interspersed by 30 min passive rest) as well as a multi-visit determination of CP and 
W´ (2, 5 and 10 min TT, interspersed by at least 24 h rest). During all tests, heart rate 
(HR) was recorded continuously, respiratory gases were measured breath-by-breath 
and deoxygenation was recorded at 10 Hz using near infrared spectroscopy (NIRS). 
The following parameters were assessed: maximal HR, VO2 during the first 2 min 
(VO2onset), mean response time (MRT), end-exercise VO2 (VO2peak), VO2 amplitude 
(amplVO2), O2 deficit, NIRS τ, amplitude (amplNIRS), and time-delay (TD). To compare 
the two protocols a paired sample t-test was used to assess the differences in CP and 
W´ and a two-way ANOVA to assess the differences between trials and/or groups as 
well as and trials x groups interactions.
RESULTS: No significant differences were found for CP or W´ between protocols (p 
> 0.05). Significant main effects between trials were found for HR, VO2onset, amplVO2, 
τ and amplNIRS (p < 0.001), but not for MRT, VO2peak, O2 deficit and TD (p > 0.05). 
A post-hoc analysis of main effects did not reveal significant differences between 
corresponding trials (p > 0.05).
CONCLUSIONS: Due to non-significant differences in fatigue-related parameters 
results indicate that the determination of CP and W´ using a single-visit protocol is 
not affected by residual fatigue. Consequently, the single-visit TT approach is a valid 
method to accurately determine CP and W´.

853 May 27 3:25 PM - 3:35 PM
Influence Of Body Position On Pulmonary Oxygen 
Uptake And Muscle Deoxygenation Kinetics During 
Cycle Exercise
Richie P. Goulding1, Dai Okushima2, Simon Marwood3, Tze-
Tuan Lei4, Narihiko Kondo4, David Poole, FACSM5, Thomas J. 
Barstow, FACSM5, Shunsaku Koga1. 1Kobe Design University, 
Kobe, Japan. 2Osaka International University, Osaka, Japan. 
3Liverpool Hope University, Liverpool, United Kingdom. 4Kobe 
University, Kobe, Japan. 5Kansas State University, Kansas, KS.
Email: gouldingrichie@gmail.com
(No relevant relationships reported)

Whether pulmonary oxygen uptake (VO2) kinetics are limited by O2 delivery remains 
contentious. Previous studies have demonstrated that the time constant of pulmonary 
VO2 kinetics (τVO2) is greater during supine compared to upright cycle exercise, 
presumably reflecting the superimposition of an O2 availability limitation. However, 
interpretation of these studies is compromised by their use of superficial single-site 
measurements using continuous-wave near-infrared spectroscopy (NIRS), which is 
unable to determine absolute [heme]. PURPOSE: To determine the impact of body 
position (i.e. upright [U] vs. supine [S]) on the kinetics of pulmonary VO2, as well as 
muscle deoxygenation (deoxy[heme]) kinetics and total[heme] using time-resolved 

(TR-)NIRS. METHODS: 7 healthy men completed an incremental ramp test to 
determine VO2 max and the gas exchange threshold in the supine position. 4 visits 
followed whereby pulmonary VO2 and deoxy[heme] kinetics and total[heme] were 
determined via TR-NIRS at three muscle sites (deep [VLd] and superifical [VLs] 
vastus lateralis and superficial rectus femoris [RFs]) in two conditions: 1) during S 
heavy intensity constant work rate exercise at 40%Δ (between ventilatory threshold 
and VO2 max); and 2) during U exercise at the same absolute work rate. RESULTS: 
τVO2 was increased during S compared to U (S: 42 ± 12 vs. U: 32 ± 9 s, P = 0.03). The 
fundamental phase τdeoxy[heme] was greater (i.e. slower) in S compared to U for each 
muscle site (VLd S: 19 ± 10 vs. U: 8 ± 5 s; VLs S: 16 ± 7 vs. U: 10 ± 3 s; RFs S: 20 
± 7 vs. U: 11 ± 3 s, P = 0.002) and its amplitude was greater in S compared to U for 
RFs only (S: 27.4 ± 12.1 vs. U: 9.1 ± 2.5 µM, P = 0.008). Total[heme] did not differ 
between U and S for any muscle site (all P > 0.05). CONCLUSION: The slowing 
of pulmonary VO2 kinetics for S versus U occurs concomitant with a depressed rate 
of muscle(s) deoxygenation. This finding suggests that supine exercise results in a 
relatively greater fall in muscle VO2 when compared to O2 delivery kinetics at least for
VLd and VLs. The increased amplitude of deoxy[heme] in S for RFs suggests an 
increase in O2 extraction to compensate for impaired muscle perfusion in S compared 
to U.

854 May 27 3:35 PM - 3:45 PM
Skeletal Muscle Endurance And Oxygen Uptake 
Kinetics During Cycling In Patients With High Affinity 
Hemoglobin
Chad C. Wiggins1, Paolo B. Dominelli2, Jonathon W. Senefeld1, 
John R.A. Shepherd1, Sarah E. Baker1, Koji Uchida1, Michael J. 
Joyner, FACSM1. 1Mayo Clinic, Rochester, MN. 2University of 
Waterloo, Waterloo, ON, Canada. (Sponsor: Michael J. Joyner, 
FACSM)
Email: wiggins.chad@mayo.edu
(No relevant relationships reported)

Skeletal muscle oxygen (O2) consumption is linked to the metabolic demand of the 
exercising skeletal muscle. In hypoxic conditions (e.g. high altitude) O2 consumption 
may be the limiting factor of exercise tolerance. Patients with increased O2 content, 
secondary to an increased oxygen affinity (HAH), provide an experiment of nature 
to investigate the effects of increased flux through the O2 transport pathway on 
exercise tolerance. PURPOSE: To determine the effect of HAH on O2 uptake kinetics 
and exercise tolerance during high-intensity exercise under normoxia (NORM) 
and hypoxia (HYP) conditions. METHODS: Five healthy controls (CTL; 4 men, 
41±8 years, P50=27±1 mmHg; Hemoglobin concentration ([Hb])= 14.2±1.3 g· dL-1; 
hematocrit (Hct)= 43±4%) and five patients with high-affinity hemoglobin (HAH; 
3 men, 37±12 years, P50=15±2 mmHg; [Hb]: 19.8±2.3 g·dL-1, Hct= 59±7%) cycled 
during unloaded pedaling then at a power output that elicited 85% V̇O2max until 
volitional exhaustion during two different environmental conditions: 1) NORM, 
(FiO2=0.21), and 2) HYP, (FiO2=0.15). O2 uptake kinetics were modeled as a double-
exponential rise to maximum from continuous measurements of inspired/expired gases. 
Two-way ANOVA with group (HAH, CTL) and inspirate (NORM, HYP) as between-
subjects factors were used to compare dependent variables. RESULTS: HAH patients 
had marked polycythemia (higher [Hb] and Hct, P<0.05 for both). There was no effect 
of inspirate on any of the parameters of O2 kinetics, all P>0.175). There was no main 
effect of group or inspirate on V̇O2 during unloaded pedaling (A0, P>0.24), V̇O2 of the 
primary component (A1, P>0.13), or the V̇O2 slow component (P>0.10). HAH exhibited 
a trend towards slower O2 kinetics (HAH=64.3±17.7s vs. CTL=49.2±17.0s, P=0.08) 
and significantly lower primary component amplitude (HAH=1.14±0.66 L∙min-1 
vs. CTL=1.92±0.67 L∙min-1, P=0.02). There was a trend towards reduced time-to-
exhaustion in HYP (P=0.09), but no main effect of group (P=0.21). CONCLUSION: 
Patients with HAH had slower and blunted V̇O2 kinetics, which may be due to 1) 
blunted O2 off-loading to the contracting skeletal muscle or 2) adaptations of skeletal 
muscle (e.g. myosin heavy chain expression) to HAH.
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855 May 27 3:45 PM - 3:55 PM
Influence Of Priming Exercise On Muscle 
Deoxygenation Kinetics During Upright And Supine 
Cycle Exercise
Shunsaku Koga1, Dai Okushima2, Simon Marwood3, Tze-Tuan 
Lei4, Narihiko Kondo4, David C. Poole, FACSM5, Thomas 
J. Barstow, FACSM5, Goulding P. Richie1. 1Kobe Design 
University, Kobe, Japan. 2Osaka International University, 
Osaka, Japan. 3Liverpool Hope University, Liverpool, United 
Kingdom. 4Kobe University, Kobe, Japan. 5Kansas State 
University, Kansas, KS.
Email: gouldingrichie@gmail.com
(No relevant relationships reported)

A bout of prior heavy “priming” exercise typically reduces the time constant of 
fundamental phase oxygen uptake (VO2) kinetics (τVO2) in the supine position, an 
effect that is generally absent during upright exercise. This priming-induced speeding 
of pulmonary VO2 kinetics has been attributed to increased muscle oxygenation at the 
onset of the second bout. However, the extent to which priming-induced improvements 
in muscle oxy/deoxygenation status differ across distinct muscle regions, as well 
as between deep vs. superficial muscle and with respect to body position, remains 
unknown. PURPOSE: To examine the impact of priming exercise on pulmonary VO2 
and muscle deoxygenation kinetics at three muscle sites (superficial rectus femoris 
[RFs], deep [VLd] and superficial [VLs] vastus lateralis) using time-resolved near-
infrared spectroscopy during upright (U) and supine (S) exercise. METHODS: 7 
healthy men completed an incremental ramp test to determine VO2 max and the gas 
exchange threshold in S. 4 visits followed whereby participants performed two 6-min 
bouts of heavy exercise separated by 6-min unloaded pedalling in two conditions: 
1) during constant power exercise at 40%Δ in S; and 2) during exercise at the same 
absolute work rate in U. Pulmonary VO2 and muscle deoxy[heme] kinetics were 
determined during each test. RESULTS: τVO2 was reduced in bout 2 in S (bout 1: 42 ± 
12 vs. bout 2: 31 ± 7 s, P = 0.016) but not in U (bout 1: 32 ± 9 vs. bout 2: 28 ± 5 s, P 
= 0.32). The fundamental phase τdeoxy[heme] was greater in bout 2 for RFs in both 
postures (S, bout 1: 20 ± 7 vs. bout 2: 31 ± 18 s; U, 1: 11 ± 3 vs. bout 2: 23 ± 9 s, P = 
0.021), whereas it was increased in bout 2 for VLs during U only (bout 1: 10 ± 3 vs. 
bout 2: 15 ± 4 s, P = 0.028). The fundamental phase muscle deoxy[heme] amplitude 
was greater in bout 2 for RFs (P = 0.001) and VLs (P = 0.024) in both U and S. Both 
the fundamental phase τdeoxy[heme] and amplitude did not differ between bouts 1 and 
2 for VLd in either position (both P > 0.05). CONCLUSION: Prior
heavy exercise reduced τVO2 in S but not U. This was accompanied by a greater 
amplitude and slower rate of muscle deoxygenation in superficial but not deep muscle. 
The contrasting responses of deep and superficial muscle to priming exercise in both 
U and S suggests that these muscles rely on fundamentally different O2 transport 
strategies.

856 May 27 3:55 PM - 4:05 PM
Contrasting Patterns Of Respiratory And Locomotor 
Muscle Deoxygenation And Total Hemoglobin During 
Incremental Ramp Cycling
Dai Okushima1, T. Scott Bowen2, Thomas J. Barstow, FACSM3, 
David C. Poole, FACSM3, Harry B. Rossiter, FACSM4, Narihiko 
Kondo5, Shunsaku Koga6. 1Osaka International University, 
Moriguchi, Japan. 2University of Leeds, Leeds, United Kingdom. 
3Kansas State University, Manhattan, KS. 4The Lundquist 
Institute for Biomedical Innovation at Harbor-UCLA Medical 
Center, Torrance, CA. 5Kobe University, Kobe, Japan. 6Kobe 
Design University, Kobe, Japan.
Email: okushima@oiu.jp
(No relevant relationships reported)

Respiratory muscle demands during severe intensity exercise may constrain the blood 
flow increase to locomotory muscles, thereby limiting exercise tolerance. Muscle 
mitochondrial O2 delivery depends on both perfusive and diffusive O2 transport, the 
former reflecting the O2 delivery-utilization balance and the latter exercise-induced 
changes in muscle total hemoglobin (THb). Resolution of changes in deoxygenation 
and THb simultaneously within these two muscle groups will provide novel 
insights into vascular and metabolic control. PURPOSE: We investigated absolute 
deoxygenated [Hb+Mb] (HHb, index of fractional O2 extraction) and THb responses in 
respiratory and locomotor muscle using time-resolved near-infrared spectroscopy (TR-
NIRS). METHODS: Ten males performed ramp incremental cycling (20 W·min-1) to 
exhaustion while measuring pulmonary VO2, HHb and THb (9-10th intercostal space 
for intercostal muscle and diaphragm, IC-DP, and vastus lateralis, VL). HHb and THb 
were corrected for adipose tissue thickness (ATT) at each optode site, using the THb-
ATT regression. RESULTS: HHb increased systematically with power output (PO) 
in VL and plateaued above ~80% POmax (Figure 1A). In contrast, HHb in IC-DP was 
unchanged from rest. THb in VL increased modestly and plateaued above ~50% POmax, 

whereas THb in IC-DP declined gently from rest such that THb was greater in VL 
than IC-DP from 30 to 100 % POmax (Figure 1B). CONCLUSIONS: These disparate 
HHb and THb profiles imply a muscle-specific regulation of perfusive and diffusive 
O2 fluxes for respiratory versus locomotory muscle(s). Supported by JSPS-17J09854, 
18K17875
$$MISSING OR BAD IMAGE SPECIFICATION {10BC9088-F976-4C3C-A330-
7CBDC1763E71}$$

857 May 27 4:05 PM - 4:15 PM
Beneficial Effects Of Exposure To Mild Hyperbaric 
Oxygen On Microcirculation In Peripheral Tissues
Badur un Nisa1, Hiroyo Kondo2, Akihiko Ishihara3, Fujino 
Hidemi1. 1Kobe University, Kobe, Japan. 2Nagoya Women’s 
University, Nagoya, Japan. 3Kyoto University, Kyoto, Japan.
Email: badurunnisa@yahoo.com
(No relevant relationships reported)

The intent of exposure to mild hyperbaric oxygen (mHBO) is to increase the 
oxygenation of a person’s blood by forcing additional oxygen to dissolve into the 
blood plasma. There is a lack of substantial evidence regarding responses of exposure 
to mHBO on microcirculation in peripheral tissues, and this research will provide 
insight into it. Purpose: To determine the beneficial effects of exposure to mHBO on 
microcirculation in peripheral tissues. Methods: In this experimental study 15 healthy 
individuals were exposed to both normobaric (1.00 ATA with 20.9% oxygen) and 
mHBO (1.4 ATA, Oxygen Concentration 30.8% - 39.5%) in a mild hyperbaric oxygen 
chamber for 70 minutes in each condition. Peripheral capillary oxygen saturation 
(SpO2) and blood flow in capillaries of muscles and skin were measured every 15 
minutes during both exposures in the supine position. Repeated measures ANOVA and 
paired t-test were used for statistical comparisons. An analysis with a p-value <0.05 
was considered significant. Results: The mean age of participants was 24.6±4.9 years 
and mean BMI was 20.5±2.7. Average blood flow in capillaries was increased from 
94μm/s to 105μm/s after exposure to normobaric condition whereas average blood 
flow was increased from 92μm/s to 126μm/s after exposure to mHBO. We found a 
significant effect of conditions (p<.008), time (p<.001) as well as interactional effect 
(p<.001). SpO2 was increased from 97.6% to 99.5% after exposure to mHBO and it 
was unchanged after exposure to the normobaric condition. We found a significant 
effect of conditions (p<.001), time (p<.001) as well as interactional effect (p<.001). 
Conclusion: The results of this study confirm that exposure to mHBO increases 
oxygen saturation and blood flow in the capillaries of peripheral tissues.

B-63 Free Communication/Poster - Resistance 
Training
Wednesday, May 27, 2020, 1:30 PM - 4:00 PM
Room: CC-Exhibit Hall
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Strengthening Knee Extensor Muscles In Healthy 
Individuals: Single-joint Or Multi-joint Exercises?
Steven Jeffery O’Bryan1, David Michel Rouffet2. 1Victoria 
University, Footscray, Australia. 2University of Louisville, 
Louisville, KY.
Email: steven.obryan@vu.edu.au
(No relevant relationships reported)

Introduction
Increases in muscle strength from resistance training are maximized when the 
spatiotemporal recruitment of the muscle is full and the peripheral perturbation is high. 
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During maximal single-joint knee extension and multi-joint leg extension movements, 
activation of the vastii knee extensor muscles is similar, however, little is known of the 
magnitude and etiology of fatigue development when these movements are repeated.
Purpose
To compare the magnitude and etiology of fatigue in the vastii knee extensor muscles 
following repeated maximal contractions performed through single-joint (knee 
extension) or multi-joint (leg extension) exercises.
Method
On separate days, 16 participants completed 60 maximal unilateral: i) knee extensions 
on a dynamometer (KEXT) or ii) leg extensions on a cycle ergometer (LEXT). Knee range 
of motion (~120° - 30° flexion) and angular velocity (~80°.s-1) were matched. Maximal 
torque, vastii muscle EMG and M-wave amplitude (Mmax) were calculated during the 
first and last three contractions of both exercises. Knee extensor isometric maximal 
voluntary force (IMVF), voluntary activation (VA) and resting twitch force (RT10:100 HZ) 
were measured pre-exercise and 40-s post-exercise.
Results:
Similar torque (KEXT: 152 ± 33 N·m vs. LEXT: 165 ± 30 N·m, P > 0.05), EMG (KEXT: 
95 ± 6 % vs. LEXT: 96 ± 8 %, P > 0.05) and Mmax (KEXT: 95 ± 5 % vs. LEXT: 97 ± 5 %, P 
> 0.05) were measured at the start of the exercises. Larger reductions in torque (KEXT: 
-60 ± 10% vs. LEXT: -38 ± 14%) and EMG (KEXT: -21 ± 16% vs. LEXT: -13 ± 16%) were 
seen for KEXT during the final part of the exercise (P ≤ 0.05), whereas no differences 
were reported in Mmax (P > 0.05). Larger reductions in VA were seen after KEXT whereas 
greater reductions in RT10:100 HZ were seen after LEXT (both P ≤ 0.05). Ultimately, similar 
reductions in IMVF were seen following KEXT (-32 ± 10%) and LEXT (-35 ± 13%) (P > 
0.05).
Conclusion:
A lower-limb resistance training program which adopts multi-joint exercises may 
induce superior strength gains in vastii knee extensor muscles compared to single-joint 
exercises, as it is possible to induce larger levels of peripheral fatigue with a smaller 
reduction in voluntary activation.

876 Board #2 May 27 1:30 PM - 3:00 PM
Neural And Muscular Responses To Maximal Strength 
Training
Eivind Wang1, Håvard Pedersen Haglo2, Stian Kwak Nyberg1, 
Astrid Kamilla Stunes1, Mats Peder Mosti1, Tiril Tøien1. 
1Norwegian University of Science and Technology, Trondheim, 
Norway. 2Molde University College, Molde, Norway.
Email: eivind.wang@ntnu.no
(No relevant relationships reported)

PURPOSE: Maximal strength training (MST), performed with heavy loads (~90% of 
one repetition maximum; 1RM) and few repetitions (4-5), yields large improvements 
in efferent neural drive and skeletal muscle force generating capacity. However, it 
is elusive how MST-induced neural adaptations may translate to muscular factors 
regulating excitation-contraction coupling. MEHODS: Sixteen healthy young 
males (24±4 years) were randomized to MST 3 times per week for 8 weeks (n=8), 
or a control group (CG; n=8). Measurements were taken of 1RM and rate of force 
development (RFD), and evoked potentials recordings (V-wave and H-reflex 
normalized to M-wave (M) in musculus soleus) applied to assess efferent neural 
drive to maximally contracting skeletal muscle. Biopsies were obtained from m. 
vastus lateralis and analyzed by western blot and mRNA isolation to investigate the 
protein expression of Sarcoplasmic Reticulum Ca2+ ATPase (SERCA) and mRNA 
expression of SERCA1 and SERCA2, myostatin, MuRF1 and Ryanodine receptor 
(RyR1). RESULTS: 1RM (17±9%; p<0.05) and early (0-100ms), late (100-200ms) 
and maximal RFD increased (31-53%; p<0.01) in the MST group, accompanied by 
increased maximal V-M wave ratio (9±14%; p<0.05), with no change in H-reflex 
to M-wave ratio. No changes were observed in the CG. No pre- to post-training 
differences were found in mRNA or protein expressions in either group (p>0.05). 
CONCLUSION: MST increased efferent neural drive to maximally contracting 
skeletal muscle, and resulted in improved force generating capacity. The neural 
adaptations were not reflected in key muscular factors involved in excitation-
contraction coupling, indicating that responses to high intensity strength training may 
predominantly be governed by neural adaptations.

877 Board #3 May 27 1:30 PM - 3:00 PM
Ten Weeks Of Resistance Training Increased Total 
Hemoglobin Mass Without Increasing Maximal Oxygen 
Uptake
jun wang. Beijing Sport University, Beijing, China.
Email: wj430079@126.com
(No relevant relationships reported)

PURPOSE: Resistance training increases muscles mass whereas maximal oxygen 
uptake remains normally unchanged. The purpose of the present study was to 
investigate the effect of 10 weeks resistance training on total hemoglobin mass, lean 
mass and maximal oxygen uptake in young healthy males.

METHODS: Thirteen young male subjects (age: 22.2±2.6 years; height: 177.7±3.7 
cm) completed 10 weeks of resistance training. The resistance training consisted of 5 
weekly sessions of full body resistance training. The training program consisted of 13 
exercises; for all exercises 3 sets with 12 repetitions were conducted. Each training 
session lasted 70-90 min. Body composition was measured with Dual-energy X-ray 
absorptiometry (DXA), total hemoglobin mass with CO rebreathing method, and 
maximal oxygen uptake was tested on treadmill.
RESULTS: Body mass did not increase significantly during the training intervention 
(before: 74.5±7.9; after: 77.6±6.2 kg; p=0.30), but fat free mass increased 8.8% 
(p<0.05). Total hemoglobin mass (tHb) increased from 865.1 ±70.6 to 981.2 ±89.8 g 
(p<0.05) during the training intervention and hematocrit was unchanged. Hemoglobin 
mass per kg body weight did not increase significantly (before: 11.0±1.7; after: 
13.4±1.9 g/kg; p=0.25). Maximal oxygen was 3.32±0.47 L/min before and 3.38±0.52 
L/min after the resistance training. Maximal oxygen uptake related to body weight did 
neither change during the training intervention (before: 44.4±4.0; after 43.7±5.9 ml · 
kg-1 · min-1).
CONCLUSIONS: Whole body resistance training for ten weeks increased fat free 
mass and tHb, but VO2max did not increase. These data show that increased total 
hemoglobin mass is not sufficient to increase maximal oxygen uptake in young healthy 
males.

878 Board #4 May 27 1:30 PM - 3:00 PM
Variation Of Resistance Exercise Intensity Versus 
Resistance Exercise Selection: The Effects On 
Strength And Power
Jonathan Hummel. East Stroudsburg University, East 
Stroudsburg, PA. (Sponsor: Shala Davis, FACSM)
(No relevant relationships reported)

Variation of resistance exercise intensity versus resistance exercise selection: the 
effects on strength and power
Jonathan W. Hummel, Gavin L. Moir, Matthew R. Miltenberger, Shawn N. Munford. 
East Stroudsburg University, East Stroudsburg, PA.
Purpose: To compare the effects of exercise selection variations versus exercise 
intensity variations on absolute strength and power measures across a 4-week training 
block for in-season collegiate athletes. Methods: 14 Division II collegiate track and 
field athletes (n = 5 females; n = 9 males; age: 20.7 ± 1.4 yrs; primarily anaerobic 
based track and field events) participated in one of two 4 week periodized exercise 
programs: 1) manipulation of resistance training intensity (INT group), 2) manipulation 
of resistance training exercise selection (EXE group). Exercise selection was held 
constant in the INT group while the intensity was varied (85%-90%). The EXE group 
held intensity at a constant but varied the selection of exercises (e.g. pin squat, box 
squat). The mean intensity and working repetitions across the 4-week block of training 
were equated across the groups. Absolute strength was assessed with a 1-repetition 
maximum (1RM) back squat and power was assessed in a vertical jump. Results: 
Both INT (mean improvement: 3.52 kg, p<0.05) and EXE (mean improvement: 3.08 
kg, p<0.05) increased 1RM across the training period, but there were no significant 
differences between the groups (p>0.05). Both groups produced an increase in jump 
height (INT mean improvement: 0.04 m, p<0.05; EXE mean improvement: 0.04 m, 
p<0.05) with no significant differences between the groups (p>0.05). Conclusion: 
Variation in training applied through the manipulation of exercise intensity was as 
effective as that applied through the manipulation of exercise selection for improving 
strength and power in collegiate track and field athletes during a 4-week block. Both 
variables are equally important when considering implementation into programming 
for athletic populations.

879 Board #5 May 27 1:30 PM - 3:00 PM
Diurnal Sensitivity Of Muscle Force And Acceleration 
Parameters Of The Upper Limb
Marie R. Acosta, J. Mark VanNess, Alexia E. Amo, Courtney D. 
Jensen. University of The Pacific, Stockton, CA.
(No relevant relationships reported)

Novel technology permits more precise investigation of motor function. Limited 
data exist on diurnal variation in force and acceleration parameters of the upper 
limb. PURPOSE: To detect the optimal time of day for maximum power output and 
development rate in unilateral row and press motions. METHODS: We tested 112 
physically active male and female subjects on Proteus (Proteus Motion, USA). In 
total, they performed 2,750 unilateral, isotonic sets, evenly divided between rows 
and presses. Loads were applied through three-dimensional magnetic resistance at 
10lb (862 sets), 15lb (646 sets), 20lb (612 sets), and 25lb (630 sets). Testing was 
performed at various times over a 14-hour span (6:00am to 8:00pm). For each 
individual set, Proteus calculated average peak power of all repetitions (PPmean), highest 
power achieved during any single repeition (PPmax), average peak force development 
rate across all repetitions (PFDRmean), and the highest rate achieved during a single 
repetition (PFDRmax). Mixed model ANOVA with repeated measures tested the 
differences in these parameters between push and pull motions, loads applied, and 
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times of day. Linear regression models isolated the effect of time on performance 
holding other influential factors constant. RESULTS: Across all movements, loads, 
and times, PPmean was 235.2 ± 114.1 w; PPmax was 254.1 ± 120.0 w; PFDRmean was 
1,036.1 ± 631.6 w/s; and PFDRmax was 1,243.4 ± 789.6 w/s. Differences in both PPmean 
and PPmax were detected by time of day (p<0.001) and load (p<0.001). The highest 
values were achieved between 2:00pm and 4:00pm. Similar relationships were found 
with time of day in PFDRmean (p<0.001) and PFDRmax (p<0.001). Holding constant the 
subject performing the set, arm dominance, exercise being performed, and the load 
applied, linear regression analyses found that if performance occurred between 2:00pm 
and 4:00pm, there was a 139.6 w/s increase in PFDRmean (95% CI: 75.5-203.6), 164.7 
w/s increase in PFDRmax (95% CI: 79.7-249.8), 29.6 w increase in PPmean (95% CI: 
20.7 ± 38.5), and 33.6 w increase in PPmax (95% CI: 24.4 ± 42.8). CONCLUSIONS: 
Success in many athletic contexts depends on expressions of power and the rate of its 
development. Our findings demonstrate diurnal rhythms in power parameters of the 
upper limb, with optimal performance occurring in the afternoon.

880 Board #6 May 27 1:30 PM - 3:00 PM
Assessing True Variability And Mean Changes To Two 
Distinct Resistance Training Protocols
Scott J. Dankel1, Zachary Bell2, Robert Spitz2, Vickie Wong2, 
Ricardo Viana2, Raksha Chatakondi2, Samuel Buckner3, Matthew 
Jessee2, Kevin Mattocks4, Grant Mouser5, Takashi Abe2, 
Jeremy Loenneke, FACSM2. 1Rowan University, Glassboro, 
NJ. 2The University of Mississippi, Oxford, MS. 3University of 
South Florida, Tampa, FL. 4Lindenwood University, Belleville, 
IL. 5Troy University, Troy, AL. (Sponsor: Jeremy Loenneke, 
FACSM)
(No relevant relationships reported)

Millions of dollars are spent analyzing inter-individual differences in response to 
resistance exercise, but the lack of a non-exercise control group makes it possible 
that these studies may simply be examining random error. Furthermore, it has been 
hypothesized that the magnitude of variability may differ depending upon the exercise 
protocol employed, but this yet to be appropriately tested.
PURPOSE: To determine differences in two distinct resistance training protocols and 
whether true variability could be detected after accounting for random error.
METHODS: Individuals (n=151) were randomly assigned to one of three groups: (1) 
a traditional exercise group performing four sets of elbow flexion exercise to failure; 
(2) a one-repetition maximum (1RM) performing a 1RM elbow flexion test; and (3) a 
time-matched non-exercise control group. Both exercise groups performed 18 sessions 
over six weeks. A Bayesian ANCOVA was used to test for mean changes across groups 
while adjusting for pre-values. To assess whether the variability in response to each 
exercise intervention differed from that of the control group, Bayesian Levene’s tests 
were computed. Bayes Factors (BF10) were used to quantify evidence for or against the 
null hypothesis.
RESULTS: Both 1RM (2.3kg; BF10 = 4.791e+6) and traditional training groups 
(2.4kg; BF10 = 11,915) increased 1RM strength similarly (BF10 = 0.21), but only the 
1RM group increased untrained arm 1RM strength (1.5kg; BF10 = 271). Only the 
traditional exercise group increased ultrasound measured muscle thickness (~0.23 
cm across all sites; all BF10 ≥ 224). Across both training groups, the only differential 
responses were found in the change in 1RM strength of the trained arm in the 
traditional training group (BF10 = 5.381). This resulted in a true variability of 1.8 kg 
after the removal of random error.
CONCLUSION: These findings demonstrate the importance of taking into 
consideration the magnitude of random error when determining response heterogeneity, 
as many studies may be classifying individuals based on random error. Additionally, 
our mean results demonstrate that strength is largely driven by task specificity, and the 
cross-over effect of strength may be load dependent.

881 Board #7 May 27 1:30 PM - 3:00 PM
Progressive Movement Training: An Analysis Of Its 
Effects On Muscular Strength And Power Development
Orrin Whaley, Abigail Larson, Mark DeBeliso, FACSM. 
Southern Utah University, Cedar City, UT. (Sponsor: Mark 
DeBeliso, FACSM)
(No relevant relationships reported)

Muscular strength and power are important attributes in many sports, so research on 
resistance training (RT) methods that may improve these attributes are of great interest. 
One such RT method is Progressive Movement Training (PMT) which incorporates 
a partial range of movement (ROM) with a supramaximal load. PURPOSE: This 
study compared the effects of PMT and traditional full ROM RT on the 1-RM back 
squat (BSQ), vertical jump (VJ) height, and power output (PO). METHODS: High 
school male participants were randomly assigned to either a PMT RT group (n=21, 
age: 17.4±0.7 yrs, height: 174.9±5.8 cms, mass: 84.7±26.5 kgs) or a full ROM RT 
group (n=15, age: 17.3±0.7 yrs, height: 175.9±8.8 cms, mass: 82.1±14.9 kgs). The 
experimental groups then engaged in a 7-week intervention period using either the 

PMT or full ROM BSQ modality in order to target lower body strength and power. 
The participant’s body weight, 1-RM BSQ and VJ were measured prior to and upon 
completion of the intervention period. PO was calculated using the Lewis formula. No 
additional lower body auxiliary movements were performed in the study. Dependent 
t-tests (two-tailed) were used to compare the dependent variables (DVs) from pre to 
post RT intervention within experimental groups. Independent t-tests (two-tailed) were 
used to compare the gain scores for each of the DVs between experimental groups. 
RESULTS: The PMT group improved significantly from pre to post intervention 
period for all DVs: 1-RM BSQ (pre: 96.0±37.8, post: 110.6±37.0 kg), VJ (pre: 
55.8±8.0, post: 59.4±9.5 cm) and PO (pre: 1365.8±410.7, post: 1417.2±394.7 W) 
(p<0.01). The full ROM group improved significantly from pre to post intervention 
period for the 1-RM BSQ only (pre: 91.3±23.3, post: 102.3±19.4 kg) (p<0.01), 
VJ (pre: 59.3±9.8, post: 60.7±10.6 cm) (p>0.05) and PO (pre: 1359.3±203.9, post: 
1397.1±221.8 W) (p>0.05). When comparing gain scores between each group there 
were no significant differences between the PMT and full ROM groups for any of 
the DVs (p>0.05). CONCLUSION: Within the parameters of this study, PMT is as 
effective and may be more effective than full ROM RT for increasing lower body 
strength and power.

882 Board #8 May 27 1:30 PM - 3:00 PM
Strength Adaptions And Body Composition Changes 
Following High Vs. Low Volume Resistance Training 
And Detraining
Simon Gavanda1, Sascha Schrey1, Julia Christine Eyre2, Stephan 
Geisler1. 1IST University of Applied Sciences, Düsseldorf, 
Germany. 2German Sport University Cologne, Cologne, 
Germany.
Email: sgavanda@ist-hochschule.de
(No relevant relationships reported)

Resistance training (RT) is used for improving strength and body composition. 
However, it is still under debate whether higher RT volume (HV) is necessary in 
novices, or if lower volume (LV) is equally effective. In addition, effects of detraining 
(DTR) following HV and LV RT are not well understood.
PURPOSE:
To determine the effects of a 12-week HV program (3 sets, 10 repetitions) compared 
to LV RT (1 set, 10 repetitions) to concentric muscle failure on strength and body 
composition, followed by four weeks of DTR in male and female subjects.
METHODS:
Forty-two untrained subjects were randomly assigned to either LV (female n=10; male 
n=10; age 32.9±11.8y, height 174.2±8.4cm; weight 70.3±13.5kg) or HV RT (female 
n=11; male n=11; age 33.0±9.6y, height 174.2±11.2cm; weight 72.4±18.1 kg). RT 
consisted of two RT sessions per week (squat, bench press, arm and leg flexion and 
extension). Measurements were taken prior to and post RT, and after DTR. Body 
composition was assessed using BIA. Strength measurement (10-RM) was done 
using the aforementioned exercises. Six subjects were eliminated from the study due 
to various reasons, resulting in 36 subjects included for further analysis (HV female 
n=10, male n=8; LV female n=9, male n=9). Compliance was 100%. Comparisons 
were made using two-way ANOVA with repeated measures.
RESULTS:
Both groups increased strength through RT with no difference between groups (squat 
HV 61.1% vs. LV 59.0%, p<0.001; bench press HV 28.9% vs. LV 31.3%, p<0.001; 
leg extension HV 54.6% vs. LV 50.2%, p<0.001; leg flexion HV 30.9% vs. LV 30.3%, 
p<0.001; arm extension HV 51.0% vs. LV 44.8%, p<0.001; arm flexion HV 36.9% 
vs. LV 31.7%, p<0.001). Body mass (p=0.182), fat mass (p=0.238), and fat-free 
mass (p=1.000) was unaltered by RT. After DTR strength in arm flexion (p=0.007), 
arm extension (p=0.001), bench press (p<0.001), and squat (p=0.039) decreased to 
the same extend in both groups. Leg flexion and extension strength was unaltered 
following DTR, while fat-free mass increased (p=0.004).
CONCLUSION:
HV and LV RT was equally effective in untrained subjects to increase strength. 
Novices could therefore save time with LV, with similar results. Yet, RT alone was 
not sufficient to change body composition. Following DTR strength gains were still 
elevated but in some measurements slightly lower than post RT.

883 Board #9 May 27 1:30 PM - 3:00 PM
Effect Of Gender And Body Type On Strength Gain 
From Different Modes Of Resistance Training
Jerry L. Mayhew1, William F. Brechue, FACSM2, Monica L. 
Hunter1, Jana L. Arabas1, Liz Jorn1, Bryann Mann3. 1Truman 
State University, Kirksville, MO. 2A. T. Still University, 
Kirksville, MO. 3University of Miami, Miami, FL.
Email: jmayhew@truman.edu
(No relevant relationships reported)

The discussion of the influence of body type on potential to gain strength from 
resistance training (RT) is a relatively new field of investigation. What has not been 
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explored is the degree to which body type might impact the potential for strength gains 
between men and women. PURPOSE: To determine the influence of sex and body 
type on changes in upper-body strength resulting from free-weight RT in college men 
and women. METHODS: College men and women were measured for fat mass (FM) 
and fat-free mass (FFM) determined from gender-specific skinfold equations. Body 
type was determined by regressing FFM/Ht2 on FM/Ht2 for each sex and partitioned 
into thirds as slender (SL), average (AV), and solid (SO). Men and women were 
matched for body type: SL (men = 40, women = 50), AV (men = 62, women = 44), and 
SO (men = 60, women = 43). RM bench press was measured before and after 12 weeks 
of linear periodization free weight RT performed 3 times/week in 3 sets of 6 overall 
body exercises. RESULTS: Sex x body type ANOVA on absolute strength revealed 
significantly greater (p<0.001) gains by men (6.8 ± 8.4 kg) than women (4.2 ± 3.0 kg) 
but no significant difference (p = 0.15) across body types (SL = 6.5 ± 8.9, AV = 5.3 ± 
5.9, SO = 5.2 ± 5.4 kg). The sex x body type interaction was not significant (p = 0.60). 
Absolute strength gains were poorly correlated with initial strength (r = 0.01, r = -0.10, 
respectively) and body type (r = 0.00, r = -0.11, respectively) in men and women. Sex 
x body type ANOVA on relative strength gain indicated a significantly greater (p=0.04) 
gain by women (14.0 ± 14.2%) than men (10.6 ± 12.6%) but no significant difference 
among body types (SL = 13.8 ± 15.3%, AV = 11.9 ± 14.2, SO = 11.0 ± 11.1%). The 
sex x body type interaction was not significant (p = 0.38). Relative strength gains were 
significantly correlated with initial strength in both men (r = -0.27) and women (r = 
-0.34) as well with body type (r = 0.06 and r = -0.07 respectively). CONCLUSIONS: 
When following the same RT program, men make a greater absolute gain but women 
make a greater relative gain in upper-body strength. Body type does not seem to 
influence the degree of absolute or relative strength gain in RT in either sex. Initial 
strength level has little influence on the amount of strength to be gained during short-
term training.

884 Board #10 May 27 1:30 PM - 3:00 PM
Acute Response Of Blood Glucose After Two 
Resistance Training Protocols With Different Execution 
Velocities
Jhonatan C. Peña Ibagon1, Cristian Yanez1, Lorena Benavidez2, 
Jose Garcia3, William Martin1, Carlos Castillo1. 1Fundacion 
universitaria del área andina, Bogota, Colombia. 2Corporación 
universitaria Cenda, Bogota, Colombia. 3Corporación 
Universitaria Cenda, Bogota, Colombia.
(No relevant relationships reported)

PURPOSE: Studies have demonstrated that a single session of resistance training (RT) 
can reduce glycemia in subjects with or without diabetes. The aim of this study was to 
compare the acute response of blood glucose after 2 resistance training protocols with 
different execution velocities in amateur weightlifting athletes.
METHODS: A randomized clinical trial was conducted in 24 amateur weightlifting 
athletes (23.5± 6.2 years). The participants were randomized into 2 groups: high 
velocity (MV, n =12) or low velocity (LV, n =12). The RT training protocol was based 
on a session with these characteristics: 3 sets of 12 repetitions at 60% of a maximum 
repetition in each of the exercises (bench press, squat and military press). The only 
difference between the training session was that the MV group performed all the 
repetitions at 100% of their maximum velocity and the LV group performed at 50%. 
This variable was controlled with the T-force system. An oral glucose tolerance test 
(OGTT) was conducted with metabolic measurements immediately after each RE 
protocol and every 30 min until 120 min of recovery. For the statistical analysis, 
the area under the blood glucose curve (AUC) was calculated at each time point. 
Cohen’s d for effect size were also calculated to determine the magnitude of the group 
differences. The criteria to interpret the magnitude of the ES was as follows: trivial (< 
0.2), small (0.2-0.59), moderate (0.60-1.19), large (1.2-2.0), or very large (> 2.0)
RESULTS: The responses of blood glucose following each protocol and OGTT was 
similar in all groups, reaching the glycemic peak at 30 min of recovery. However, The 
MV group exhibited significantly lower values in the AUC when compared with LV 
group over two hours monitoring period (P=0.021, ES=1.198).
CONCLUSIONS: The present study showed that RT at different velocities can 
generate different metabolic responses. In conclusion, the results of this study indicated 
that RT at a high velocity could be the optimum for postprandial glucose control.

885 Board #11 May 27 1:30 PM - 3:00 PM
Effect Of Body Type On Upper-body Strength Gain 
From Resistance Training In Men And Women
Liz Jorn1, William F. Brechue, FACSM2, Jerry L. Mayhew1, 
Monica L. Hunter1, Bryan Mann3. 1Truman State University, 
Kirksville, MO. 2A. T. Still University, Kirksville, MO. 
3University of Miami, Miami, FL.
Email: ljorn@truman.edu
(No relevant relationships reported)

Discussion of the influence of body type on the potential to gain strength from 
resistance training (RT) is a relatively new field of investigation. What has not been 

explored is the degree to which body type might impact the potential difference 
between men and women to make strength gains from RT. PURPOSE: To determine 
the influence of sex and body type on changes in upper-body strength resulting from 
free-weight RT in college men and women. METHODS: College men and women (n 
= 903) were measured for fat mass (FM) and fat-free mass (FFM) as determined from 
gender-specific skinfold equations. Body type was determined by regressing FFM/Ht2 
on FM/Ht2 and partitioning into thirds for each sex as slender (SL), average (AV), and 
solid (SO). Sexes were matched within the 3 body types for SL (men = 47, women = 
23), AV (men = 43, women = 18), and SO (men = 44, women = 16). Each participant 
was measure for 1RM bench press before and after 12 weeks of linear periodization 
RT in 3 sets of 6 exercises. RESULTS: Sex x body type ANOVA on absolute strength 
gain revealed no significant difference between sexes (M = 6.3 ± 5.7 kg; W = 4.5 ± 5.0 
kg) or across body types (SL = 4.9 ± 5.8, AV = 6.0 ± 5.7, SO = 6.5 ± 4.9 kg). The sex 
x body type interaction was not significant. SO (36.6 ± 8.3 kg), SL (35.8 ± 8.0 kg), and 
AV (35.1 ± 8.4 kg) differed by <2% in initial 1RM. Absolute strength gains had low 
correlations with initial strength in both men (r = -0.16) and women (r = 0.12) as well 
with body type (r<0.12). CONCLUSIONS: Untrained men and women of comparable 
body types appear to make similar gains in upper-body strength when following the 
same periodized free-weight RT program. The level of initial strength seems to have 
little bearing on the amount of strength that can be gained during training.

886 Board #12 May 27 1:30 PM - 3:00 PM
Muscle Damage And Inflammatory Response From 
Resistance Exercise With Higher Vs Lighter Loads
Gilmar Weber Senna1, Estevão Scudese2, Paula Paraguassú 
Brandão1, Matheus Baffi1, Breno Vargas1, Leandro Guimarães1, 
Gabriel Bronzeri1, Flavia Soares Carrilho1, Cristiano Queiroz de 
Oliveira1, Fabiana Rodrigues Scartoni1, Estélio Herinque Martin 
Dantas3. 1Catholic of Petrópolis University, Petrópolis, Brazil. 
2Federal University of State of Rio de Janeiro, Rio de Janeiro, 
Brazil. 3Tiratentes University, Petrópolis, Brazil.
(No relevant relationships reported)

Resistance exercise is considered the most efficient strategy for strength, power, 
and muscle endurance enhancement. PURPOSE: The aim was to analyze the effects 
of different resistance exercise (RE) loads on inflammatory response and muscle 
tissue damage. METHODS: Ten trained men with at least one year of resistance 
training were selected (26.40 ± 4.73 years, 80.71 ± 8.95 kg, 176.03 ± 6.11 cm, 9.86 
± 3.25% body fat, bench press relative strength: 1.27 ± 0.27 kg/kg-1 of body mass), 
and alternately ordered to perform two separate visits. The first consisted of five 
submaximal sets of 10 repetitions at 80% of 10-RM, and the second consisted of five 
submaximal sets of 20 repetitions at 40% of 10-RM, for the horizontal bench press 
and leg press exercises with one-minute of rest, guaranteeing the volume equalization 
for both conditions. Circulating concentrations of creatine kinase (CK), lactate 
dehydrogenase (LDH), and leucocyte count were measured at pre-exercise (PRE) 
and post 3h, 6h, 12h, and 24h. RESULTS: The ANOVA presented increases in CK 
compared to the PRE moment, from 6h (p < 0.0001), to 24h after the higher 80% of the 
10-RM load. The area under the curve differed significantly (p = 0.009) between 80% 
of 10-RM (4572.42 ± 1169.54 u/L) and 40% of 10-RM (3268.68 ± 1042.02 u/L). For 
the LDH concentration, a significant interaction effect (load x moment of the checks) 
was observed (p = 0.019). Specifically, for the main effect of verification moments (p 
<0.0001), the data revealed that both loading protocols resulted in significant increases 
in LDH compared to PRE at 12 hours after exercise. The magnitude of the findings 
verified by the effect size showed large elevations of LDH from 6h to 12h for the 
higher load condition. For the 40% of 10-RM load, large elevations were observed 
in 3h, 6h, 12h, and 24h. For leucocyte count, the main effect of verification moments 
elevations (p <0.0001), occurred from the time of 3h to 12h after exercise for both 
conditions. CONCLUSION: We found differences in tissue damage such an increase 
in the CK lesion marker with 80% 10-RM loading, which did not happen with 40% 
10-RM loading, however with no differences on the inflammatory response concerning 
the total leukocyte count, neutrophils, lymphocytes and monocytes between different 
loads conditions. Supported by CAPES Brazil: 2.034.476.

887 Board #13 May 27 1:30 PM - 3:00 PM
Ischemic Preconditioning Of Thigh Muscles: Number 
Of Proper Repetitions And Effectiveness
Akeru Ishizawa1, Koichi Okita1, Hisato Tanaka1, Kengo 
Tao1, Noriteru Morita2. 1Hokusho University, Ebetsu, Japan. 
2Hokkaido University of Education, Iwamizawa, Japan.
Email: ishiake1438@outlook.jp
(No relevant relationships reported)

Ischemic preconditioning (IPC) was introduced after it was demonstrated that 
repetitions of short-term ischemia and reperfusion of coronary arteries can reduce the 
myocardial damage following prolonged ischemia (direct IPC). It was later shown that 
the IPC of coronary arteries also protects remote cardiac tissue not directly exposed 
to IPC (remote IPC). Several studies suggested that the IPC of a limb may protect 
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remote organs against an ischemic incident. Because of the intermittent nature of 
blood flow during intense muscle actions, it was proposed that IPC prior to exercise 
could increase muscular performance. Although most of the prior exercise studies used 
an IPC protocol involving four cycles of 5-min circulatory occlusion followed by a 
5-min reperfusion period, the optimal number of repetitions of IPC has been unknown. 
PURPOSE: We examined the effects of direct IPC on thigh strength and sought to 
determine the optimal repetitions of IPC for successful results. METHODS: In a 
randomized cross-over study, 12 healthy young males (19.8 ± 2.1 yrs, body mass index: 
22.1 ± 2.7 kg/m2) performed maximal knee extension (Biodex System 3; New York, 
USA) of the right leg preceded by direct IPC at four different repetitions (1, 2, 3, and 
4 sets) and a control intervention. One IPC consisted of 5-min circulatory occlusion 
by 1.3-times systolic blood pressure and 5-min reperfusion. RESULTS: There was no 
significant difference in the maximal voluntary torque of knee extension between the 
control and any number of repetitions of the IPC, as shown below.

MVT Control 1 set 2 sets 3 sets 4 sets

60°/sec, Nm 287.3 ±  
46.3

275.3 ±  
46.3

276.4 ± 
 47.1

270.2 ±  
52.0

262.6 ±  
44.5

180°/sec, Nm 191.9 ±  
25.2

198.0 ±  
23.6

190.5 ±  
20.4

199.3 ±  
31.6

188.3 ±  
22.7

300°/sec, Nm 144.7 ±  
21.4

150.0 ±  
17.4

144.7 ±  
18.3

146.2 ±  
16.7

141.7 ±  
16.4

MVT, maximal voluntary torque; Nm, newton meter. Data are mean ± SD (n=12). 
CONCLUSIONS: These data indicate that direct IPC for the thigh muscles could not 
improve maximal strength regardless of the number of repetitions. The application 
of pre-exercise IPC for improving performance should be further carefully examined 
concerning the optimal protocol and its indications, such as exercise types and target 
muscles.

888 Board #14 May 27 1:30 PM - 3:00 PM
Effect Of Respiratory Training On Vas Pain Rating And 
Via Thickness In Patients Withrating And Via Thickness 
In Patients With Chronic Non-specific Lumber Pain
Li Huang, Li Peng. College of Physical Education, South-West 
University, Chongqing, China.
(No relevant relationships reported)

PURPOSE: Non-specific low back pain(NLBP) is defined as a lumber pain that does 
not belong to an identifiable specific pathology. The probability of experiencing lumber 
pain in one’s lifetime is as high as 84 %. According to the most accurate estimate, the 
prevalence of NLBP is 23 %, and 11 % of them have disabilities as a result. Compared 
with conventional physical therapy methods, core strength training can effectively 
relieve patients ‘pain. Due to the overlap of the core muscle group and respiratory 
muscle in the anatomical structure, there is also a certain relationship in its function. 
But it is easy to ignore the training of respiratory muscle during the core force training. 
Therefore, this study compared the effect between respiratory training combined with 
core strength training and single core strength training in patients with NLBP, in order 
to confirm the effect of respiratory training on NLBP.
METHODS: 26 patients with NLBP were equitably distributed into observation group 
and control group according to random number table method. All the patients were 
taken in 3*40min exercise intervention for 8 weeks. The observation group adopted 
breath training combined with core strength training, while the control group only 
conducted core strength training. The VAS score measured with pain visual analog 
scale (VAS) and the thickness of transverse abdominis of patients were determined 
with Bone Ultrasound Instrumentbefore and after the intervention.
RESULTS: The difference of VAS scores (4.40±1.30 vs. 4.45±1.29,P=0.92)and 
thickness of transverse abdominis (0.35±0.03 vs.0.37±0.03,P=0.12)between groups 
were not obvious before intervention. But VAS score in observation group was 
significantly lower than that in the control group (3.20±1.15 vs. 4.18±1.17,P<0.05), 
and the thickness in myalgia side of transverse abdominis was significantly higher than 
that in the control group (0.42±0.03 vs. 0.39±0.01,P=0.00) after intervention.
CONCLUSIONS: The effect of respiratory training combined with core strength 
training on patients with NLBP is significantly better than that of the single core 
strength training, suggesting that respiratory training plays an important role in the 
treatment of NLBP.

889 Board #15 May 27 1:30 PM - 3:00 PM
Cross-validation Of A Prediction Equation For Energy 
Expenditure Of An Acute Resistance Exercise Bout.
Sean T. Stanelle1, Jason R. Lytle1, Bradley S. Lambert2, Steven 
E. Martin1, John S. Green1, Stephen F. Crouse, FACSM1. 1Texas 
A&M University, College Station, TX. 2Houston Methodist 
Hospital, Houston, TX. (Sponsor: Stephen F. Crouse, FACSM)
(No relevant relationships reported)

Previously, our laboratory introduced a regression equation for predicting net kcal 
consumption of a resistance exercise (RE) bout: Total net kcal = 0.874(height, cm) - 
0.596(age, years) - 1.016(fat mass, kg) + 1.638(lean mass, kg) + 2.461(total volume x 
10-3) - 110.742 (R2 = 0.773, SEE=28.5 kcal).
PURPOSE: The purpose of this study was to validate this regression equation using 
the same variables as predictors.
METHODS: Forty-seven healthy, active subjects (23 men, 24 women, 20-58 yrs, 
173.5 ± 10.5 cm, 85.5 ± 19.0 kg, VO2max 36.0 ± 8.4 ml/kg/min) were randomly 
divided into validation and cross-validation groups (nv = 24, ncv = 23). The validation 
group’s data was used to develop an equation to predict net kcal consumption, which 
was applied to the cross-validation group’s data to estimate net kcal consumption. 
Similarly, a prediction equation was derived from the cross-validation group’s raw 
data and applied to that of the validation group. The strength of the relationship 
between each group’s measured and estimated net kcal consumption was assessed via 
correlational analysis.
RESULTS: Multiple linear regression yielded the following estimates of net kcal 
consumption: validation net kcal = 1.125(height, cm) – 0.662(age, years) – 0.800(fat 
mass, kg) + 1.344(lean mass, kg) + 2.278(total volume x 10-3) – 144.846 (R2 = 0.751, p 
< 0.0001, SEE=29.7 kcal); cross-validation net kcal = 0.515(height, cm) - 0.520(age, 
years) - 1.220(fat mass, kg) + 1.995(lean mass, kg) + 2.620(total volume x 10-3) 
– 59.988 (R2 = 0.823, p < 0.0001, SEE=29.2 kcal). These equations had a cross-
validation coefficient of 0.902 and a double cross-validation coefficient of 0.863.
CONCLUSION: The strong relationship between the measured and estimated net kcal 
consumption of both the cross-validation and validation group lead us to conclude that 
the regression equation derived by this laboratory is valid for estimating net energy 
expenditure for a total RE bout.

890 Board #16 May 27 1:30 PM - 3:00 PM
Effects Of High-Load And High-Volume Resistance 
Training On Maximal Strength, Peak Torque, And Mean 
Torque
Casey Lee Sexton1, Christopher G. Vann1, Shelby C. Osburn1, 
Morgan A. Smith1, Melissa N. Rumbley1, Darren T. Beck2, 
Kaelin C. Young3, Michael D. Roberts1. 1Auburn University, 
Auburn, AL. 2Edward Via College of Osteopathic Medicine 
- Auburn Campus, Auburn, AL. 3Edward Via College of 
Osteopathic Medicine-Auburn Campus, Auburn, AL.
(No relevant relationships reported)

Purpose: This study was conducted to compare the effects of high-load, moderate-
volume and high-volume, moderate-load resistance training on estimated one repetition 
maximum (Est. 1RM) on unilateral leg press and leg extension as well as isokinetic 
knee extension peak and mean torque.
Methods: Well-trained college-aged males (n=15; training age = 7 ± 3 years, mean 
squat relative to body weight = 1.9 ± 0.4), completed a 6-week (3 days per week) 
unilateral training program. Training involved exercising one leg with high loads at 
moderate volumes (HL: 82.5-95% Est. 1RM, 3 sets of 5 repetitions), and the other leg 
with moderate loads at high volumes (HV: 60% Est. 1RM, 5 - 10 sets of 10 reps). 3RM 
leg press, 3RM leg extension, and isokinetic knee extension at 60 and 120 deg/sec 
using an isokinetic dynamometer were collected on each leg prior to training (PRE), 
72 hours following the last training bout (POST), and 10 days following passive 
recovery (POSTPR). Two-way repeated measures ANOVAs [condition (HL versus 
HV) x time (PRE, POST, POSTPR)] were performed for all dependent variables. 
Where appropriate, post-hoc analysis included Fisher’s LSD and paired samples t-tests. 
Significance was set at (p < 0.05).
Results: There was a significant condition*time effect for leg extension (p=0.017). 
Both HV and HL significantly increased leg extension from PRE to POST (p<0.001) 
and PRE to POSTPR (p<0.001). However, HL was significantly greater than HV at 
both POST (mean difference 5 ± 6 kg, p=0.007) and POSTPR (5 ± 6 kg, p=0.009). 
There was a main effect of time for Est. 1RM leg press (p<0.001), with Est. 1RM 
being higher in both conditions from PRE to POST (p<0.001) and PRE to POSTPR 
(p<0.001). Similar trends were evident for mean knee extensor torque at 60 deg/sec 
(p=0.041) with mean knee extensor torque at 60 deg/sec being higher from PRE to 
POSTPR (p=0.029) and from POST to POSTPR (p=0.43). There were no significant 
interactions or main effects for isokinetic knee extension peak torque at 60 and 120 
deg/sec or mean torque at 120 deg/sec.
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Conclusion:
Our data suggest the effects of different unilateral loading schemes may be expressed 
to a greater extent in single joint movements. Additionally, isokinetic
dynamometry may not be a valid method to detect strength changes to resistance 
training in a previously-trained population.

891 Board #17 May 27 1:30 PM - 3:00 PM
Men And Women Express Similar Power Profiles In Pull 
Motions But Not Push
Jacob M. Cunha, Alexia E. Amo, Cynthia Villalobos, J. Mark 
VanNess, Courtney D. Jensen. University of the Pacific, 
Stockton, CA.
(No relevant relationships reported)

Pushing and pulling occurs in athletic and nonathletic settings. Weaknesses in either 
movement could compromise sport performance or daily functioning. Determination of 
optimal load may aid in sport performance and reduce the risk of injury. PURPOSE: 
To determine power output differences between men and women using colinear 
resistance. METHODS: We enrolled 32 recreationally active men (n=14) and women 
(n=18), ages 18-25, to evaluate power profiles in horizontal and vertical push and 
pull exercises using Proteus (Proteus Motion, USA), which applies continuous, 
three-dimensional, concentric resistance. Subsequent data collection involved 2 
repetitions with the dominant arm at 7lb, 14lb, 21lb, and 28lb in each exercise (32 total 
repetitions). Proteus software computed power output in watts for each set performed. 
Analysis of variance (ANOVA) with repeated measures tested the differences in 
power output at each load. RESULTS: In both horizontal and vertical pull motions, 
there was a significant difference by load (p<0.001) and an interaction effect by sex 
(p<0.001). The expression of power was most similar between men and women at 
the lowest resistance horizontally (p=0.020) and vertically (p=0.038); both deviated 
more as weight increased. No plateaus were demonstrated in either motion; higher 
loads were required for both sexes to achieve peak power. In horizontal and vertical 
push motions, there was a significant difference by load (p<0.001) and an interaction 
effect with sex (p<0.001). Men and women were closest in power at 7lb horizontally 
(p=0.017) and vertically (p=0.004). Women experienced a plateau at 21lb; further 
change was insignificant both horizontally (p=0.147) and vertically (p=0.519). Men 
did not exhibit a plateau; power continued to increase from 21lb to 28lb (p<0.001). 
CONCLUSIONS: In our population, the power produced between sexes was similar 
in press motions, but differed in pulls. By assigning sex-specific training loads, athletes 
can optimize performance.

892 Board #18 May 27 1:30 PM - 3:00 PM
Neuromodulation Does Not Enhance Neural 
Adaptations To Strength Training In Previously Trained 
Individuals
Carlos A. Estrada1, Masoud Moghaddam2, Micheal J. Luera2, 
Tyler W.D. Muddle2, Cameron S. Mackey2, Cody L. Diehl2, 
Jason M. DeFreitas2, Bert H. Jacobson2. 1Aurora University, 
Aurora, IL. 2Oklahoma State University, Stillwater, OK.
(No relevant relationships reported)

Introducing resistance training to an initially untrained population induces rapid, 
early strength increases due to neural adaptations and are thereafter increased due to 
morphological adaptations within the musculotendinous unit. However, transcranial 
direct current stimulation (tDCS) is a method of neuromodulation that has been 
speculated to elicit further neural adaptations in already trained individuals, though 
the efficacy of tDCS to do so remains unsubstantiated. PURPOSE: To examine 
the effect of tDCS on performance following a short-term resistance-training 
protocol. METHODS: Forty-three trained males and females (Age = 20.7 ± 1.4yrs) 
participated in this investigation and reported on 12 separate occasions for pre- and 
post-testing and lower-body resistance training. During the initial visit, participants 
performed submaximal lower-body strength (predicted-1RM) and power testing 
(countermovement jump height [CMJ], peak power [PP], and peak velocity [PV]), and 
were familiarized with isometric strength testing procedures (knee extensor maximal 
voluntary isometric contractions). Participants reported 48-72hrs later for isometric 
testing to evaluate knee extensor peak torque (PT) and peak rate of torque development 
(pRTD), and were randomly assigned to either a control (CON), stimulation (tDCS), 
or sham (S-tDCS) condition thereafter. Each condition engaged in an identical training 
protocol 2x/wk for four weeks. Individuals in the tDCS and S-tDCS condition received 
stimulation to the primary motor cortex for 21 minutes prior to training. Post-testing 
occurred within the 3-7 day period following the final training session. Six separate 
2x3 (Time x Condition) repeated-measures ANOVAs were conducted to assess 
between-condition differences in pre- to post-training measures of strength and power. 
RESULTS: No significant Time x Condition interaction effects were observed within 
any of the dependent variables (DV). However, a main effect of Time was observed in 
measures of CMJ, PP, PV, PT, and predicted 1RM strength (p < 0.05). When collapsed 
across condition, significant improvements (p = 0.000 – 0.048) were observed in 

these DVs. CONCLUSION: These results suggest that tDCS did not elicit superior 
improvements in lower-body strength and power compared to CON and S-tDCS 
conditions.

893 Board #19 May 27 1:30 PM - 3:00 PM
Agreement Between Kinovea And The Open Barbell 
System For Barbell Velocity And Range Of Motion
Christian Macarilla, Joseph P. Carzoli, Colby A. Sousa, Eric R. 
Helms, Michael C. Zourdos. Florida Atlantic University, Boca 
Raton, FL. (Sponsor: Michael Whitehurst, FACSM)
Email: cmacarilla2018@fau.edu
(No relevant relationships reported)

PURPOSE: The aim of this study was to examine the degree to which Kinovea video 
analysis software and a linear position transducer, the Open Barbell System (OBS), 
agree for measurements of average (ACV) and peak concentric velocity (PCV), as well 
as concentric range of motion (ROM) during the free-weight back squat and bench 
press exercises.
METHODS: Sixteen males (age: 23.6±2.8yrs, body mass: 82.0±12.2kg, height: 
171.8±7.5cm, training age: 7.0±3.6yrs) performed a bench press and squat one-
repetition maximum (1RM) in the first session. Then, in 3 different sessions subjects 
performed 3 (sets) X 1 (repetition) at 60% and 80% of 1RM. On each repetition, ACV, 
PCV, and ROM were assessed via both Kinovea and OBS. A smartphone was used to 
obtain videos from the lateral aspect that were later uploaded for analysis via Kinovea 
software, while the OBS was attached to the barbell via a cord and all outcomes were 
displayed on the unit in real time. Paired t-tests, intraclass correlation coefficients 
(ICCs), Bland-Altman plots, and folded empirical cumulative distribution plots 
(mountain plots) were used to analyze results. 
RESULTS: Due to recording errors 348 out of a possible 352 repetitions were 
recorded. Paired t-tests revealed significant differences between measurement systems 
in all outcome variables for both the squat and bench press (p<0.01). ICCs for the 
squat were: 0.929 (ACV), 0.913 (PCV), and 0.188 (ROM). ICCs for the bench press 
were: 0.930 (ACV), 0.929 (PCV), and 0.683 (ROM). Large limits of agreement 
were observed in all Bland-Altman plots and visual inspection of the mountain plots 
revealed deviation from the zero-difference line and long tails in all plots denoting a 
lack of agreement between devices.
CONCLUSION: In summary, the Kinovea software and OBS do not agree for 
measurement of ACV, PCV, and ROM during the squat and bench press. The OBS is 
a validated device versus a motion capture system, therefore we do not recommend 
Kinovea for these outcomes.

894 Board #20 May 27 1:30 PM - 3:00 PM
Sex Differences In Blood Lactate Concentration 
And Changes In Lifting Velocity During And After 
Resistance Exercise For Strength Gain And Muscle 
Hypertrophy.
Yukina Mochizuki, Hiroki Honma, Mika Saito, Naoki Kikuchi. 
Nippon sport science Universtiy, Tokyo, Japan.
Email: 19pma35@gmail.com
(No relevant relationships reported)

Strength training variants, such as load, repetition, and set, are manipulated for 
strength gain and muscle hypertrophy. However, there is little evidence of optimal 
training variants for women. PURPOSE: To investigate sex differences in blood 
lactate concentration and changes in lifting velocity during and after resistance 
exercise for strength gain and muscle hypertrophy, respectively. METHODS: 
Fourteen subjects (men=8, age 21.1±0.8 years, weight 70.9±7.2 kg, height 170.7±5.4 
cm; women=6, age 20.7±1.1 years, weight 58.3±5.0kg, height 159.5±5.5 cm) with 
significant physical education and resistance training experience participated in this 
study. Participants performed four sets of parallel squats as part of two protocols, one 
for strength gain (four repetitions at 85% of 1RM) and one for muscle hypertrophy 
(10 repetitions at 70% of 1RM) using a cross over design. We measured blood 
lactate concentration before, during, and after the exercise. We also measured lifting 
velocity during exercise using a transducer (GymAware). RESULTS: Blood lactate 
concentration significantly increased after both protocols in both men (strength 1.4±0.7 
to 4.1±1.7 mmol/l, p=0.001, hypertrophy 1.6±0.5 to 8.3±2.0 mmol/l, p<0.001) and 
women (strength 1.3±0.3 to 1.8±0.5 mmol/l,p=0.012, hypertrophy 1.5±0.3 to 4.0±2.0 
mmol/l,p=0.269). The protocol for muscle hypertrophy, led to a more significant 
increase in blood lactate concentration in both men (p=0.001) and women (p=0.040) 
after exercise than the protocol for strength gain. After both protocols were applied, 
blood lactate concentration immediately after exercise was significantly higher in 
men than in women (strength p= 0.008, hypertrophy p=0.005, respectively). Lifting 
velocity showed a decreasing tendency for both protocols, especially for muscle 
hypertrophy, in men, but without any significant differences between men and women. 
CONCLUSIONS: Our results suggest that there are no significant sex differences 
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in blood lactate concentration and lifting velocity during and after the application of 
the two protocols for strength gain and muscle hypertrophy. However, blood lactate 
concentration was significantly higher in men than in women.
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895 Board #21 May 27 1:30 PM - 3:00 PM
Distance Runners’ Perceptions Of A Strength Training 
Intervention
Danielle Trowell1, Aaron Fox1, Natalie Saunders1, Bill 
Vicenzino2, Jason Bonacci1. 1Deakin University, Melbourne, 
Australia. 2University of Queensland, Brisbane, Australia.
Email: danielle.trowell@ausport.gov.au
(No relevant relationships reported)

PURPOSE: This study is one part of a Randomised Controlled Trial investigating the 
effect of strength training on distance runners’ mechanics and performance. The aim of 
this study was to examine runners’ perceptions of the strength training intervention.
METHODS: Thirty distance runners (18 male, 12 female) were recruited for this 
study. In addition to their normal running training, the experimental group undertook 
strength training two days per week for 10 weeks. Total training time was matched, 
with the control group performing additional low-intensity running and body-weight 
exercises. Running performance and biomechanics during submaximal running 
(3.8 m/s) and maximal sprinting were assessed immediately before and after the 
intervention period. At the completion of the 10 week intervention period, the strength 
training group were also surveyed on their perceptions of the strength training 
intervention using an online questionnaire in Qualtrics.
RESULTS: Twenty-eight participants completed follow-up testing. Strength training 
significantly improved two kilometre running performance (F(1,26) = 10.497, p = .003, 
partial η2 = .288) more than running training alone. The mean (95% CI) difference 
between groups was 11.31 (3.73 to 18.98) seconds. However, strength training did 
not change maximal aerobic capacity, running economy (3.3 m/s) or lower-limb joint 
kinematics or kinetics during running. Survey responses showed 64% (n = 9 of 14) of 
the experimental group believed the strength training program improved their running 
performance and 79% (n =11) reported they would continue using strength training. 
Half (n = 7) of the experimental group believed strength training had a considerable 
effect on their running technique.
CONCLUSIONS: Strength training appears to improve runners’ physical and 
task-specific self-efficacy, and increased confidence may facilitate faster running 
performance. This study also demonstrated a discrepancy between measured and 
perceived effects of strength training on running technique.

896 Board #22 May 27 1:30 PM - 3:00 PM
Setting A New World Record: The Demands Of Running 
833km On Treadmill In 7 Days
Nicolas John Alexander Berger1, Russ Best2, Daniel Cooley1, 
Michael Graham1, Claire Harrison3, Matthew Wright1. 1Teesside 
University, Middlesbrough, United Kingdom. 2WINTEC, 
Hamilton, New Zealand. 3The Newcastle Upon Tyne Hospitals 
NHS Foundation Trust, Newcastle, United Kingdom.
Email: n.berger@tees.ac.uk
(No relevant relationships reported)

Ultra-running (UR) comprises running events longer than a marathon (>42.2km). Due 
to the prolonged duration of UR, decrements in most or all physiological parameters 
are to be expected, and include a decrease in body mass and dehydration, loss of 
skeletal muscle mass and increased total body water. Purpose: to present data on a 
female multiple world record holding ultra-runner, examining haematological and 
physiological perturbations, as well as nutritional strategies throughout a successful 
treadmill world record attempt for total distance completed in seven days on a 
treadmill (833.05km). Methods: Sharon Gayter (SG) 47 years, 162.5cm, 49kg, 
V̇O2max 48 ml/kg/min-1 ran continuously for 7 days on a treadmill located at Teesside 
University, UK. 3-hours of running were followed by 30-minute breaks, and night-time 
rest from 1am-5am. Heart rate (HR), oxygen uptake (V̇O2), weight (kg), blood lactate 
(La; mmol.L-1), haemoglobin (Hb; g.DL-1), haematocrit (hct; %), glucose (G; g.l-1), and 
nutrition were recorded. Results: SG ran at approx. 7km/h for 17.5 hours/day, covering 
an average of 120km. Mean V̇O2 1.2 ± 0.1 L.min-1/ 24.7 ± 3.2 mL.kg.min-1, RER 
0.80 ± 0.03, HR 125 ± 5 b.min-1. Weight increased from 48.6 to 49.5kg. Hb decreased 
from 13.7 to 11 g.DL-1, and hct decreased from 40% to 33%. Average G was 6.3 ± 
1.6 g.l-1, (range 2.65-9.14 g.l-1), and average blood lactate was 1.0 ± 0.5 mmol.L-1, 
(range 0.4-3.3 mmol.L-1). Energy expenditure (EE) for each 24-hour period was 6878 
kcal, and energy intake (EI) was 2701 kcal. Hourly EE was 382 kcal, with 66.6% and 

33.4% of the energy coming from fat and carbohydrate oxidation, respectively. 7-day 
EI was 26,989 kcal and EE was 48,147 kcal, resulting in a total energy deficit (ED) 
of 21,158kcal. Conclusion: The previous record of 753.24km was extended by 79km 
to a new world record of 833.05km. SG exhibits an enhanced fat metabolism through 
which she covered the large daily ED. The increase in body weight could be the result 
of protein catabolism. The corresponding development of hypoproteinaemic oedema, 
and increased plasma volume, likely lead to the reduced Hb and hct. Her success 
can be attributed to a combination of physiological and psychological factors, as she 
remained upbeat throughout the event and stated that she felt that the attempt was easy 
but became a bit ‘tedious’ towards the end.

897 Board #23 May 27 1:30 PM - 3:00 PM
Prevalence Of Low Bmd Of High-level Kenyan Male 
And Female Distance Runners Compared To Kenyan 
Controls
Lauri Õnnik1, Diresibachew W. Haile2, Anthony C. Hackney3, 
Robert Ojiambo2, Silva Suvi1, Amy R. Lane3, Martin Mooses1. 
1University of Tartu, Tartu, Estonia. 2Moi University, Eldoret, 
Kenya. 3University of North Carolina, Chapel Hill, NC.
Email: lauri.onnik@ut.ee
(No relevant relationships reported)

Kenyan male and female runners have dominated international running events for 
decades, however the information about their bone health to date is lacking. High 
training volumes and low energy availability concurrently could potentially impact 
greatly on bone health. Previous reports lack comparison with the proper control 
group.
PURPOSE
To determine the bone health indices of Kenyan high-level male and female distance 
runners.
METHODS
Participants were 26 female (28.7±6.3 yr; 51.8±5.0 kg; 1.63±0.07 m; 19.5±2.0 kg·m-

2; IAAF performance score: 1029±132 pt) and 30 male (28.1±3.8 yr; 57.7±6.1 kg; 
1.73±0.05 m; 19.6±1.8 kg·m-2; IAAF performance score: 1087±66 pt) high level 
Kenyan distance runners. Control group consisted of 29 female (25.0±5.7 yr; 63.4±9.1 
kg; 1.65±0.06 m; 23.3±3.2 kg·m-2) and 29 male (24.1±3.8 yr; 62.5±10.1 kg; 1.7±0.08 
m; 21.8±5 kg·m-2) university students of similar age. DEXA was used to measure 
BMD at the lumbar spine (LS-BMD), right femur (RF-BMD) and total body (TB-
BMD). Low BMD was defined as Z-score between -1.0 and -2.0 and osteoporosis < 
-2.0.
RESULTS
There were no differences in LS-BMD Z-score, RF-BMD Z-score and TB-BMD 
Z-score between female-male athletes and their respective controls. LS-BMD Z-score, 
RF-BMD Z-score and TB-BMD Z-score frequency count in the range of -1 to -2 and 
below -2 is shown in table 1.
Table 1. Number of participants with Z-scores in the range of -1 to -2 and below -2.

 F Athletes 
(n=26)

M Athletes 
(n=30)

F control 
(n=29)

M control 
(n=29)

LS-BMD Z -1 to-2 7 5* 6 7

LS-BMD Z < -2 3 1* 2 2

RF-BMD Z -1 to -2 5 2* 3 3

RF-BMD Z <-2 2 0* 3 2

TB-BMD Z -1 to -2 3 1 3 3

TB-BMD Z <-2 0 0 1 0

* - sample size for these values was 20; M = male, F = female
CONCLUSION
There was high prevalence of low BMD (Z-score < -1) in high level male and female 
Kenyan distance runners and somewhat unexpectedly for control groups too; but, 
no statistical differences in bone health indices between female-male athletes and 
corresponding control groups. These findings warrant additional investigation be 
conducted into the energy balance, eating disorders, disordered eating and hormonal 
markers to further explain causality, both among Kenyan athletes and controls.

898 Board #24 May 27 1:30 PM - 3:00 PM
May The Force Be With You: Acceleration-based 
Estimates Of Vertical Ground Reaction Forces During 
Running
Dovin Kiernan, David Hawkins. University of California, Davis, 
Davis, CA.
(No relevant relationships reported)

Running-related injury (RRI) may be caused by combinations of load magnitudes and 
numbers exceeding musculoskeletal structure capacity. Few methods exist, however, 
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to quantify external loads (vertical ground reaction forces; vGRFs) during running in 
ecologically valid settings. PURPOSE: Develop models to accurately estimate vGRF 
second (“active”) peaks during running from iliac crest and sacrum accelerations. 
METHODS: Anthropometric and sex data were collected from 40 runners. Runners 
wore inertial measurement units (IMUs) (±100g, ±2000deg/s, 1000Hz) secured to their 
iliac crests and sacra while they ran a 25m track with embedded force plate (1000Hz). 
Speed, IMU accelerations, and force plate data were synchronously recorded for ten 
stances per foot at “slow”, “typical”, and “fast” self-selected speeds. Accelerations 
were transformed to a segment coordinate system. Force and acceleration signals 
were 50Hz low-pass filtered and divided into 0-8Hz low frequency (LoF) and ≥10Hz 
high frequency (HiF) signals. Acceleration and vGRF peaks were extracted from 
the original, LoF, and HiF signals. Two multiple linear regressions were created to 
estimate log-transformed vGRF second peak: One used sacrum accelerations to predict 
bilateral forces, the other used iliac crest accelerations to predict ipsilateral forces. 
Each model included sex and limb lengths as fixed effects and was validated using an 
eight-fold cross-over. RESULTS: Both models predicted observed vGRF second peaks 
well (r2=0.78, mean absolute error <7%). Addition of participant as a random effect 
(r2≥0.93, mean absolute error <4%) or speed as a fixed effect (r2≥0.83, mean absolute 
error <6%) further improved results. CONCLUSIONS: The models developed here 
demonstrate a single IMU secured over the iliac crest or sacrum can estimate ipsilateral 
or bilateral vGRF second peak, respectively, with high accuracy. This approach could 
greatly impact our understanding of RRI by facilitating quantification of the step-by-
step external forces experienced by runners over long time periods in ecologically 
valid settings. Supported by an ACSM Doctoral Student Research Grant, a Sigma Xi 
Grant-in-Aid of Research, the Maury Hull Endowed Fellowship for Musculoskeletal 
Biomechanics Research, and an NSERC Post-Graduate Scholarship.

899 Board #25 May 27 1:30 PM - 3:00 PM
Are All Running Workloads Created Equal?
Megan R. Ryan1, Tayler M. Vickery1, Adriana Miltko1, Richard 
T. Beltran1, Christopher Napier2, Max R. Paquette1. 1University 
of Memphis, Memphis, TN. 2University of British Columbia, 
Vancouver, BC, Canada. (Sponsor: Douglas W. Powell, FACSM)
Email: mrbriley@memphis.edu
(No relevant relationships reported)

Training workload (WL) has become a more common monitoring approach in runners 
and is defined as the product of external and internal training loads. Although rating of 
perceived exertion (RPE) is a widely accepted measure of internal load, various types 
of external load metrics can be used in running. PURPOSE: The purpose of this study 
was to compare week-to-week changes among different training WL measures in high 
school runners. METHODS: 12 male cross-country runners from the same high school 
team participated in two consecutive weeks of training monitoring. Training minutes 
were prescribed by the team coach. Session internal load was collected after each 
run using RPE on a 1-10 visual analog scale. Session external loads included miles, 
minutes, IMU-based proprietary tibial load (Bone Stimulus, IMeasureU), and estimated 
cumulative peak vertical force obtained from wireless insole data (Force, loadsol, 
Novel). Different weekly WL measures were calculated from session RPE and external 
load measures. Paired t-tests and Cohen’s d effect sizes were used to compare between-
week percent change (%Δ) among different WL measures and weekly minutes (p < 
0.05). RESULTS: Different between-week %Δ were observed between RPExMinutes 
(p = 0.003; d = 1.83), RPExBone Stimulus (p < 0.001; d = 0.74), RPExForce (p = 
0.002; d = 1.91), and weekly miles (p = 0.011; d = 0.71) compared to weekly minutes 
(Figure 1). We also observed greater individual variability in the between-week 
differences for all three WL measures compared to the volume only measures (Figure 
1) due to high variability in the between-week %Δ in average sRPE (SD = 26%). 
CONCLUSION: These findings suggest that only monitoring a prescribed volume 
metric can greatly obscure week-to-week individual training responses of runners. The 
inclusion of an internal training load (i.e., session RPE) allows for the monitoring of 
the physiological response to training and explains the large variability of the three WL 
measures.

900 Board #26 May 27 1:30 PM - 3:00 PM
Effect Of Cupping Therapy On Respiratory Gas 
Exchange And Hip Extensor Force Production In 
Runners
Maximilian T. Antush, Lorrie R. Brilla, FACSM, David 
N. Suprak, Carolyn F. Watson, Katie M. Olinger. Western 
Washington University, Bellingham, WA.
(No relevant relationships reported)

Literature on the efficacy of cupping therapy (CT) is limited. Potential mechanisms 
of action of cupping therapy include increased localized blood and restructuring of 
fascial protein conformations through mechanotransduction, which has implications 
for improved running economy (RE) and hip extensor force production (HEFP). 
PURPOSE: To elucidate the effects of myofascial decompression through CT on 
RE and HEFP in well-trained runners. METHODS: Five minutes of CT or placebo 
gel was applied to bilateral gluteus maximus, biceps femoris, semimembranosus, 
and semitendinosus of 7 female (29.3 ± 2.1 yrs, 1.68 ± 0.06 m, 60.2 ± 3.4 kg) and 
8 male (27.5 ± 6.2 yrs, 1.77 ± 0.04 m, 69.1 ± 4.0 kg) well-trained runners (female 
10-km time = 41.4 ± 4.4 min, male 10-km time = 33.5 ± 1.2 min) after a 10-minute 
treadmill warm-up. Maximal HEFP was measured immediately post CT or gel using 
an isokinetic dynamometer. Then RE was measured using two 6-minute steady-
state treadmill runs (fixed velocity and subject 10-km velocity). Maximal oxygen 
consumption (VO2 max) test followed the RE tests. All subjects performed both 
conditions in randomized order separated by at least 1 week, but not more than 3 
weeks. Maximal HEFP, RE, respiratory exchange ratio (RER) during steady-state, 
and VO2 max after CT and gel were compared independently using paired two-sample 
t-tests. Effect size for all variables was calculated using Cohen’s d. RESULTS: 
Maximal HEFP was not significantly different between conditions (CT: 1.63 ± 0.47 
Nm.kg-1; 1.51 ± 0.40 Nm.kg-1, p = 0.18, d = 0.29). There was no difference in RE 
expressed as %VO2 max between CT and gel (fixed = 76.9 ± 10.6% of VO2 max vs. 
76.6 ± 10.5% of VO2 max, p = 0.72, d = 0.02; 10-km = 84.2 ± 7.2% of VO2 max vs. 
83.7 ± 6.9% of VO2 max, p = 0.17, d = 0.07). There was also no difference in VO2 
max between CT and gel (65.1 ± 9.1 ml.kg-1.min-1vs. 65.0 ± 10.3 ml.kg-1.min-1, p = 
0.96, d = 0.004); however, RER was significantly increased by CT compared to gel 
(fixed = 0.92 ± 0.06 vs. 0.90 ± 0.04, p = 0.04, d = 0.32; 10-km = 0.94 ± 0.04 vs. 0.92 ± 
0.03, p = 0.02, d = 0.52). CONCLUSIONS: Acute cupping therapy increases steady-
state carbon dioxide expiration in well-trained runners without changing oxygen 
consumption. This has implications for enhanced buffering from putative increased 
localized blood.

901 Board #27 May 27 1:30 PM - 3:00 PM
Acute Physiological And Cognitive Responses During 
A 100-mile Ultramarathon
Laura Wheatley, Ellis Jensen, Nathan Jensen, Adam Clawson, 
Taran Bailey, Andrew Creer. Utah Valley University, Orem, UT.
Email: laura.wheatley@uvu.edu
(No relevant relationships reported)

Participation in ultra-running events, particularly 100-mile races, is rapidly increasing, 
yet the physiological demands and dynamics during these events are not well-
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understood. It is clear is that physical and metabolic costs of these events are quite 
high; most participants take 20-35 hours to complete the distance and burn upwards 
of 10,000 calories. As such, many 100-mi. events are reporting 30-50+% “Did Not 
Finish” (DNF) rates among their participants. Ultra-runners are also challenged by 
sleep deprivation, which may lead to the decline of cognitive skills and reaction time 
over the course of these events, potentially leading to exhaustion or injury. PURPOSE: 
To observe and assess physiological and cognitive dynamics during a 100-mile 
ultramarathon with relatively flat terrain (~7500 ft. vertical gain). METHODS: Nine 
registered participants (age 46 ± 9.5 yrs., weight 74.0 ± 6.1 kg., height 176.4 ± 7.8 
cm.) completed the 100-mile distance (Finish time 24.02 ± 3.23 hrs.). Measurements 
were collected pre-race, at each 20-mile interval (20, 40, 60, 80), and post-race. 
Measurements included lap time, foot volume, cognition, and reaction time. Foot 
volume was measured by making a figure-8 with cloth tape around the subjects’ bare 
foot and ankle. Cognitive performance was assessed using mental calculation and 
reaction time tests via iOS applications. The mental calculation test involved solving 
as many equations possible in 100 s, while the reaction test required the participant to 
tap the screen as many times as possible in 30 s. Comparisons were made across the 
20-mile intervals using repeated-measures ANOVA. RESULTS: While the duration 
to complete each 20-mi. lap significantly differed throughout the race (F4,20=7.896, 
p=0.001), no differences were found in foot volume (F5,15=2.13, p=0.118), reaction 
time (F5,10=.945, p=0.493), or cognition (F5,20 =.896, p=0.503). CONCLUSIONS: 
A relatively flat-terrain 100-mile distance does not elicit cognitive exhaustion or 
significant foot swelling. More research is needed to determine if there are other 
physiological or metabolic variables correlated with high DNF rates, and to compare 
these data to those of more “challenging” courses with greater elevation gain/loss.

902 Board #28 May 27 1:30 PM - 3:00 PM
Is There A Difference In Strength, Flexibility, Range 
Of Motion Between Postpartum And Nulliparous 
Runners?
Shefali Christopher, Hannah Janssen, Kimberly Colby, Erin 
Kane, Susan Chinworth, Srikant Vallabhajosula. Elon University, 
Elon, NC. (Sponsor: Dr. Stephen Bailey, FACSM)
Email: schristopher3@elon.edu
(No relevant relationships reported)

Research has shown that women are returning to sport as soon as two weeks after 
birth with most resuming running by two months postpartum. There are significant 
musculoskeletal and physiologic changes during pregnancy as well as the effects of 
childbirth that a postpartum runner to recover from to return to running. Research on 
returning to running guidelines are nonexistent in the postpartum population. Purpose: 
To investigate the differences in strength, range of motion (ROM), and, flexibility 
between postpartum runners (PP) and nulliparous controls (NC). Methods: Healthy 
postpartum (up to 3 years) and nulliparous runners were recruited from local running 
groups. Three trials of strength, ROM and flexibility of the hip, knee and ankle were 
collected using a hand held dynamometer, inclinometer or goniometer respectively 
and then averaged. An independent samples t-test was performed to compare groups. 
Results: 28 runners participated (14 PP, 14 NC) and were matched for BMI (24.2 kg/
sq.m). There were no significant differences in strength of the hip, knee and ankle 
between the groups. Right and left ankle dorsiflexion was significantly greater in PP 
group (Right Soleus: PP, 10.33±3.9cm; NC, 6.75±2.68cm; p=0.01; Left soleus: PP, 
11.32±3.8cm; NC, 7.34±2.74cm; p=0.004; Right Gastrocnemius: PP, 7.95±2.74°; NC, 
4.67±4.59°; p=0.032; Left Gastrocnemius: PP, 8.48±3.39°; NC, 4.5±5.23°; p=0.026). 
Knee and Hip ROM were not significantly different between the groups. Conclusion: 
The current study shows that postpartum runners have significantly more dorsiflexion 
ROM than controls. When breastfeeding, hormones that influence elasticity like 
prolactin are still present in the body which may be allowing for the postpartum 
women to have significantly more ROM than nulliparous controls. Future studies 
should investigate the effect of breastfeeding duration on range of motion in runners 
as well as if while breastfeeding return to running guidelines should be different than 
women that cease breastfeeding at different stages.

903 Board #29 May 27 1:30 PM - 3:00 PM
Abstract Withdrawn

904 Board #30 May 27 1:30 PM - 3:00 PM
Effects Of A 4-week Supplemental Breathwork Program 
On Aerobic Performance Of Recreational Runners
Adrian Bilyk, Sara R. Sherman, Craig Horswill. University of 
Illinois at Chicago, Chicago, IL.
Email: abilyk89@gmail.com
(No relevant relationships reported)

PURPOSE: This study investigated the effects of a novel supplementary functional 
breathing program (FBP) on the aerobic performance of recreational runners. 
METHODS: Two groups of recreational runners participated in a 4-week aerobic 

endurance training program. One group supplemented the aerobic endurance training 
program with FBP (FBP; n=8, 34.8±5.1yrs, 25.3±2.5kg/m2), and one completed 
the same aerobic endurance program, but not the FBP (CON, n=8, 28.8±5.4yrs, 
22.7±2.3kg/m2). The 4-week running program consisted of 3 days of low intensity 
running (i.e. below aerobic threshold heart rate), and 1 day of high intensity interval 
running (i.e. above ventilatory threshold heart rate) per week. FBP consisted of 
daily breathing exercises completed at rest, and nasal breathing completed during 
low intensity running sessions. Subjects were tested before (PRE) and after (POST) 
4-weeks of training. Testing included a breath holding test (BOLT) followed by a 
treadmill VO2max test using a progressive workload. During the VO2max test subjects 
wore a secure piece of tape covering their mouth under a face mask and were 
instructed to perform the VO2max test to the best of their abilities using this induced 
nasal breathing condition. When they felt that they could no longer run with nasal 
breathing, the tape was removed, and the test continued under normal breathing 
conditions until VO2max was reached. The maximal running time using nasal breathing 
only (MNRT) and maximal nasal breathing oxygen uptake (MNBVO2) were 
recorded and data were assessed using a two-way ANOVA (p <0.05). RESULTS: 
No significant groupXtime interactions were found in MNRT, MNBVO2, or VO2max. 
There was a significant groupXtime interaction in BOLT times [∆ from PRE: +1.9 
sec (CON), +11.7 sec (FBP); p = 0.04]. There were significant time effects in MNRT 
(+58.7 sec, p=0.038), MNBVO2 (+2.34 ml/kg/min, p=0.007), and VO2max (+1.26 ml/
kg/min, p=0.028), suggesting the training stimulus was adequate for the relatively 
short training program. CONCLUSION: This study demonstrated that the 4-week 
supplementary functional breathing protocol was effective in increasing breath hold 
time at rest, but not MNRT, MNBVO2, and VO2max, in recreational runners.

905 Board #31 May 27 1:30 PM - 3:00 PM
Should Runners Pay Less Life Insurance
Jingyuan Zhu, Zezhao Chen, Weimo Zhu, FACSM. University of 
Illinois at Urbana, Champaign, Urbana, IL.
Email: jz5@illinois.edu
(No relevant relationships reported)

PURPOSE: An ad “Can You Run An 8 Minute Mile?” (so that you could qualify for 
lower rates on life insurance) has brought lots of public attention and discussions, 
and the purpose of this study was to examine the scientific basis for this claim by 
estimating the impact of physical fitness on modifiable health risk behaviors and 
related health care expenditures.
METHODS: Using keywords “Physical Fitness,” “Cardiorespiratory,” “Health Risks,” 
“Health Care Costs.” etc., a comprehensive literature search was conducted, and 
identified publications were reviewed and analyzed.
RESULTS: Over 45 research publications were documented, and 15 articles were 
included in this review, focusing mostly on 10 modifiable health risks. Over 23 
components were found in influencing the future medical costs, e.g., emotional health, 
stress, blood glucose levels, extreme bodyweight, tobacco user, sedentary lifestyle, per 
metabolic equivalents (METs) increase, and so on. Amount them, the key components 
rising the potential health care costs are high blood glucose levels ranging from 12.5% 
to 111.5%, high stress ranging from 17.45% to 70%, depression ranging from 8.5% to 
46%, etc. The most effective measure to reduce potential health care costs is increasing 
metabolic equivalents (METs) per unit by aerobic exercises ranging from 5.4% to 
13.4%.
CONCLUSION: A set of measures has been developed to assess the relationships 
between health risks and aerobic fitness, and there is a foundation to support the claim 
that a fit runner will likely have better aerobic fitness, less likely to have health risks, 
therefore spend less money in health care and medical expense. Yet, significant work is 
still needed to develop specific and accurate prediction equations so that the cost of life 
insurance can be determined based on aerobic fitness and other risk factors.

906 Board #32 May 27 1:30 PM - 3:00 PM
Abstract Withdrawn

907 Board #33 May 27 1:30 PM - 3:00 PM
Validity Of A Field-based Critical Velocity Test On 
Predicting 5,000 M Running Performance
Nicholas R. Voth1, Charles M. Laurent2, Jessica E. Kiss3, Adam 
M. Fullenkamp3. 1St. Ambrose University, Davenport, IA. 
2Tarleton State University, Stephenville, TX. 3Bowling Green 
State University, Bowling Green, OH. (Sponsor: Lynn Darby, 
FACSM)
(No relevant relationships reported)

Measuring and modeling known adaptations to endurance training can be achieved 
through a variety of physiological parameters. A unique and emerging performance 
parameter receiving attention is the notion of critical velocity (CV). This concept 
allows an athlete’s performance to be mathematically modeled based on the 
relationship that exists between distance and time. PURPOSE: To assess the validity 
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of a field-based CV test on predicting 5,000 m running performance. METHODS: 
Five runners (VO2peak 60.14 ± 4.96 ml•kg-1•min-1) completed a graded exercise test to 
determine VO2peak, a CV test to predict performance, and a 5,000 m time-trial. The CV 
assessment protocol included time-trials of 3,600 m, 2,400 m, and 1,200 m at maximal 
exertion on a standard 200 m indoor track. Running performance was predicted using 
the distance-time model where CV was given by the slope and the anaerobic work 
capacity (D’) was given by the intercept from linear regression analysis of distance 
covered against time for each of the three time-trials. Statistical significance was 
determined a priori at p < 0.05. RESULTS: Predicted 5,000 m performance (18.28 ± 
4.38 min) and actual 5,000 m performance (18.17 ± 4.07 min) were not significantly 
different, t(4) = 0.58, p = 0.594, d = 0.26. The mean difference in performance 
was 0.11 ± 0.42 min [95% LoA, -0.71 min, 0.93 min]. CV (4.59 ± 0.88 m•s-1) was 
significantly slower than actual 5,000 m velocity (4.73 ± 0.82 m•s-1), t(4) = -3.081, p 
< 0.05, d = -1.37. The mean difference in velocity was -0.14 m•s-1 ± 0.10 m•s-1 [95% 
LoA, -0.34 m•s-1, 0.06 m•s-1]. CONCLUSION: The linear distance-time model can 
be used to predict 5,000 m running performance. This field-based approach allows 
performance predictions to be made in a relatively short period of time without the 
need for access to expensive laboratory equipment.

908 Board #34 May 27 1:30 PM - 3:00 PM
Attempting To Acutely Manipulate Ground Contact 
Time Imbalances Impairs Running Economy
Dustin P. Joubert, Broderick L. Dickerson, Eric J. Jones, Dani 
D. Willis. Stephen F. Austin State University, Nacogdoches, TX. 
(Sponsor: Stephen F. Crouse, FACSM)
Email: joubertd@sfasu.edu
(No relevant relationships reported)

Running economy (RE) is a key performance determinant. Biomechanical markers 
have been linked to RE, including ground contact time (GCT), cadence, and vertical 
oscillation (VO). Recently, we showed a strong relationship between GCT imbalances 
and RE. Because these markers can be tracked real-time with consumer-wearable 
devices, runners now have access to instant feedback concerning their mechanics. 
Purpose: Determine if attempting to correct GCT imbalances real-time alters 
mechanics and RE. Methods: 7 recreational runners (38±15 years, 24.7±2.8 kg/m2, 
5 male) completed 2, 10-minute running trials (9.65 km/hr) on separate days. For 
both trials, subjects ran with a heart rate (HR) monitor/watch that measured GCT, 
GCT imbalances, cadence, and VO. For the control trial, subjects were not permitted 
to receive feedback from the watch. During the feedback trial, the watch was set to 
display GCT imbalances, and subjects were prompted every 20-30 seconds to monitor/
attempt to correct any imbalances. Both trials were preceded by a dynamic warmup 
and 5-minute jog. For the feedback trial warmup, subjects were acclimated to the 
watch and allowed to experiment with manipulating their GCT imbalances. VO2 was 
monitored continuously throughout each 10-minute trial, and average values from 6 to 
9 minutes were determined for each trial. Average values for all running biomechanical 
variables were calculated from 0.5 minutes to 9.5 minutes. Comparisons between 
trials were made with a dependent sample t-test. Results: Data are displayed in Table 
1. Conclusions: Acutely attempting to correct GCT imbalances did not result in 
improved mechanics and actually impaired RE. Altering mechanics based on real-time 
feedback from consumer-wearable devices may impair performance in the short term. 
Given that GCT imbalances have been linked to impaired RE, future research should 
determine how to better correct these imbalances rather than attempting to acutely 
manipulate them.

Control Feedback p-value

VO2
(ml/kg/min) 33.4 (1.8) 35.5 (1.6) 0.011*

RER .91 (.04) .92 (.05) 0.170

Heart Rate
(beats/min) 159 (26) 163 (24) 0.191

GCT Difference
(%) 1.69 (.67) 1.70 (1.70) 0.983

GCT Difference
(ms) 9 (3) 8 (7) 0.717

GCT
(ms) 272 (26) 268 (31) 0.536

Cadence
(steps/min) 165 (9) 167 (9) 0.486

VO
(cm) 9.3 (2.0) 9.2 (1.9) 0.856

VO ratio
(cm/m) 9.5 (1.6) 9.5 (1.6) 0.947

Values represent mean (SD). p-values from dependent t-test. *p < .05

909 Board #35 May 27 1:30 PM - 3:00 PM
Changes In Step Time And Length Between Kilometer 
Eleven And Thirty-nine Of A Marathon
Dean M. Cordingley, Jeff Leiter, Sheila McRae. Pan Am Clinic 
Foundation, Winnipeg, MB, Canada.
(No relevant relationships reported)

Purpose: Marathon running invokes neuromuscular fatigue which has been shown to 
result in kinematic changes in a laboratory setting. However, there are limited studies 
on changes that take place during a race. The purpose of this study was three-fold: 
1) to evaluate the step time and step length at an early and late time point in a full 
marathon and quantify the change between the two points; 2) to identify differences in 
step time and length associated with sex; and 3) to determine if step time and length 
are predictors of race finish time.
Methods: This is an observational study in which runners were filmed at two stations, 
at kilometer 11 (S1) and kilometer 39 (S2) of a full 42.2 kilometer marathon. Each 
station incorporated two cameras, one in the sagittal plane to assess kinematics and 
the second to identify the runners’ bib numbers. A 5-meter section of roadway was 
marked with chalk, delineating each meter, to allow for assessment of step length using 
Dartfish 5.5 Video Analysis software (Dartfish, Fribourg, Switzerland).
Results: Step time was slower at S2 compared to S1 with a mean difference ± SD 
of 0.290 ± 0.403 m/s (95%CI 0.246 – 0.334; p < 0.001). Step length was shorter at 
S2 compared to S1 with a difference of 0.098 ± 0.111 m (95%CI 0.086 – 0.110; p < 
0.001). There was no interaction in step time for males or females between S1 and S2 
(S1, Male 0.35 ± 0.02 s, Female 0.33 ± 0.02 s; S2, Male 0.35 ± 0.02 s, Female 0.34 ± 
0.02 s; p = 0.099) however, an interaction was detected for step length (S1, Male 1.16 
± 0.13 m, Female 1.05 ± 0.11 m; S2, Male 1.05 ± 0.13 m, Female 0.98 ± 0.11 m; p = 
0.01). A regression model to predict finish time found that step length at S1 accounted 
for 47% of the variability (F (1,323) = 283.7; p < 0.001), this increased to 68.3% when 
S1 step time was included (F (2,322) = 350.4; p < 0.001), S2 step length increased 
this to 75.2% (F(3,321)=328.4; p<0.001) while including S2 step time increased it to 
76.7% (F(4,320)=268.4, p<0.001).
Conclusion: Step time was slower and step length was shorter at the 39-kilometer 
point of the full-marathon compared to the 11-kilometer point. Step time did not differ 
at either time point in the race for males or females; however, they both demonstrated a 
reduction in step length. Step time and step length at both points in the race are able to 
account for a significant amount of finish-time variability.

910 Board #36 May 27 1:30 PM - 3:00 PM
CHARACTERIZING PERFORMANCE IN ELITE TRACK 
AND FIELD SPRINTERS IN RELATION TO THE 
ACUTE:CHRONIC WORKLOAD RATIO
Brett R. Hanna, H E. Saylor, J G. Schuster, A Shelton, R C. 
Hickner, FACSM, G Chow, M J. Ormsbee, FACSM. Florida 
State University, Tallahassee, FL.
Email: brh17b@my.fsu.edu
(No relevant relationships reported)

PURPOSE: The acute:chronic workload ratio is a method of training load 
quantification that quantifies internal and external responses to training. Chronic 
training load is a rolling average of the most recent 28 days of training, and the acute 
workload is the most recent 7 days. The purpose of this study was to explore the 
relationship between the acute:chronic workload ratio and peak performance in elite 
track and field sprinters over the course of the 2018 outdoor season.METHODS: The 
acute:chronic workload ratio was determined retrospectively by calculating the sum of 
the 7 days before a competition session ratings of perceived exertion of training load 
(acute load) and dividing it by the average weekly session rating of perceived exertion 
of training load over the 28-days prior to competition (chronic workload). Partial 
correlations were used to characterize the relationship between race time (covaried 
for confounding variables of temperature, humidity, and wind) and the acute:chronic 
workload ratio. Secondarily, the adjusted race times were used to create Z-scores for 
each sprinters’ race time. Bins were then created for the acute:chronic workload ratio 
ranges, and the Z-scores were pooled into the acute:chronic workload ratio bins with 
which they corresponded. RESULTS: Moderate, positive correlations between the 
acute:chronic workload ratio and race times for the 100m (r= 0.542) and 200m (r= 
0.711) races were observed. 85% of 100m sprinters and 60% of 200m sprinters had 
their lowest times within the 0.8-1.3 z- score bin: a range cited in previous research 
as being associated with a lowest risk of injury.CONCLUSIONS: Maintaining an 
acute:chronic workload ratio between 0.8 and 1.3 may be optimal for elite track 
and field sprinters to reach their peak performance in the 100m and 200m races. An 
individualized approach to training load using the acute:chronic workload ratio should 
help coaches and performance staff with individualized training-load prescription for 
the sprinters to reach peak performance.
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911 Board #37 May 27 1:30 PM - 3:00 PM
Evaluating The Validity Of Heart Rate Measured By The 
Suunto Spartan Sport Watch During Trail Running
RW Salatto1, James W. Navalta, FACSM1, Jeff Montes2, 
Nathaniel Bodell3, bryso Carrier1, Jacquelyn V.L. Sertic1, Brenna 
Barrios1, Peyton Cater1, Dustin Davis1, Jacob W. Manning4, 
Mark DeBeliso, FACSM4. 1University of Nevada, Las Vegas, Las 
Vegas, NV. 2Monmouth College, Monmouth, IL. 3California State 
University, San Bernardino, San Bernardino, CA. 4Southern 
Utah University, Cedar City, UT. (Sponsor: James Navalta, 
FACSM)
Email: robert.salatto@unlv.edu
(No relevant relationships reported)

Purpose: In the last decade or so, a plethora of fitness tracking devices have come 
to market. With this, use of these devices has increased exponentially. Among these 
devices’ many functions is the ability to monitor heart rate (HR). The purpose of this 
investigation was to determine if HR measured by the Suunto Spartan Sport watch was 
statistically comparable to that of our criterion, the Polar H7 HR monitor.
Methods: Twenty-one participants (male n = 11, female n = 10, age = 31±2 yrs 
[mean±SE], ht = 173±2 cm, wt = 76±3 kg) completed a two-mile trail run which 
included elevation changes of 48 m (McCullough Hills Trail, Henderson, NV), 55m 
(Three Peaks Trail, Cedar City, UT) or 104m (Bristlecone Trail, Mt Charleston, NV). 
Heart rate was obtained from the Suunto Spartan Sport watch with accompanying 
heart strap and the Polar H7 chest-worn heart rate monitor as the criterion reference. 
Validity was determined using the Mean Absolute Percent Error (MAPE), Bland-
Altman analysis with accompanying bias and Limits of Agreement (LoA), and single 
measures Intraclass Correlations (ICC). A Pearson Product Moment Correlation 
Coefficient was used to determine the relationship between the validity measures 
with significance accepted at p<0.05. Results: During uphill running, the MAPE was 
1.46%, and the lower and upper LoA were -11.53 and 12.34, respectively. The single 
measures ICC was 0.95 with a 95% CI of 0.953 to 0.956 (F(14834, 14834) = 43.15, 
p < 0.000). During downhill running, the MAPE was 2.18% with the lower and upper 
LoA at -15.76 and 14.15, respectively. The single measures ICC was .94 with a 95% 
CI of 0.946 to 0.951 (F(9075, 9075) = 38.45, p < 0.000). Conclusions: These results 
demonstrate a there was a very low percentage of error for the Suunto Spartan Sport 
watch in recording HR for both uphill and downhill running. This suggests that The 
Suunto Spartan Sport might be a valid and reliable option for consumers wishing to 
monitor HR during outdoor trail running activities.

912 Board #38 May 27 1:30 PM - 3:00 PM
The T10 Treadmill Test Is Reliable And Valid To 
Determine Critical Speed In Recreational Runners
Sergio G. da Silva, Lucio Follador, Edilson F. de Borba, 
Armando L. Bonfim Neto. UFPR, Curitiba, Brazil. (Sponsor: 
Carlo Baldari, FACSM)
(No relevant relationships reported)

Current methods to assess critical speed (CS) are limited by the need for subjects to 
perform a set number of time-to-exhaustion trials at a constant speed on a treadmill or 
through several maximal runs on separate days on a running track. Purpose: To assess 
the reliability and validity of a 10-minute submaximal treadmill test of critical speed 
(CS). Methods: Twenty-nine recreational road runners (21 men, 8 women; age: 31.8 ± 
5.7 years; VO2max: 52.5 ± 6.9 ml.kg-1.min-1) completed a familiarization trial consisted 
of running 10 minutes (T10) at a vigorous self-selected speed plus two experimental 
trials (T10-test and T10-retest). Speed from the T10-test and T10-retest were 
assessed using coefficient of variation (CV), limits of agreement (LoA) and intraclass 
correlation (ICC). Next the CS assessed from an additional T10-test was compared 
with the CS assessed through Field tests. The Field tests consisted of 3 runs on separate 
days on a running track over 1200, 2400 and 3600 m. Results: Reliability analysis 
between the T10-test and T10-retest showed a CV of 3.2% (95% CI: 2.5-4.3%), LoA 
of ± .32 m.s-1, and an ICC of .94 (95% CI: .87, .97). Validity data showed that speed 
(m.s-1) (T10-test: 3.79 ± .47; Field-test: 3.80 ± .49) did not differ between trials (p = 
1). Also, the T10-test was highly correlated with the Field-test (r = .90, p < .001) and 
presented a CV of 4% (95% CI: 3.2-5.4%) and LoA of ± .41 m.s-1. Conclusion: The 
submaximal 10-minute treadmill test (T10) yields reliable and valid estimates of CS 
providing a useful alternative for assessing CS on a treadmill.

913 Board #39 May 27 1:30 PM - 3:00 PM
Comparison Of Running Economy Between Straight-
line Running And Running With Change Of Direction In 
Collegiate Males
Xiaotian Li1, Yezi Li2, Yongming Li3. 1Central South University, 
Changsha, China. 2Hunan University of Chinese Medicine, 
Changsha, China. 3Shanghai University of Sport, Shanghai, 
China.
Email: xiaotianli@csu.edu.cn
(No relevant relationships reported)

Running economy (RE) is one of the important indicators for evaluating endurance. 
However, treadmill running (TR) test, seems not to be specific enough for team sport, 
considering their running characteristics with change of direction. PURPOSE: To 
investigate the RE of TR and 20m-shuttle running (SR).
METHODS: 18 physically-active collegiate man (22.4 ± 2.4yrs, 177.4 ± 7.5cm, 69.3 ± 
8.2kg, VO2max: 48.9 ± 6.2 ml/kg/min, training experience: 4.6 ± 1.6yrs) volunteered to 
participate in one increamental TR (8, 10, 12 and 14km/h) and one increamental SR (6, 
8, 10 and 12km/h), with the duration of 5 min for each step, and the interval of 1 min 
between each 2 steps. The VO2max was also assessed in combination with the TR test. 
The portable gas metabolism system (K4b2, Cosmed, Italy) was used to measure the 
breathing gas during running. The RE for each speed was calculated as the averaged 
VO2 of the last 1 min during each step.
RESULTS: At the same running speed (8, 10 and 12km/h), the RE of the SR are lower 
(oxygen consumption is higher ) than the TR (34 ± 3.6 vs. 32.5 ± 4.9 ml/kg/min, 47.9 
± 5 vs. 37.9 ± 5.9 ml/kg/min, 54.9 ± 6.2 vs. 42.0 ± 7 ml/kg/min), with the difference 
significant at the two higher speed (p<0.05). CONCLUSIONS: At the same running 
speed, the RE of SR is lower than that of TR. Assessment of RE with TR might 
overestimate the RE in running with change of direction. Running test with change of 
direction (e.g. SR) is recommended for examining the RE in team sport players.

914 Board #40 May 27 1:30 PM - 3:00 PM
Roller Massage Prior To Running Does Not Affect Gait 
Mechanics In Well-trained Runners
Jessica G. Hunter, Ross H. Miller. University of Maryland, 
College Park, MD. (Sponsor: Irene S. Davis, FACSM)
Email: jghunter@umd.edu
(No relevant relationships reported)

Fatigue is often considered an injury risk factor due to gait adjustments that occur 
during prolonged running, and 41% of physical therapists recommend roller massage 
(RM) for injury prevention. However, whether RM prior to running affects gait 
mechanics and fatigue is currently unknown.
PURPOSE: To investigate the effects of an acute bout of RM on gait mechanics and 
fatigue after a treadmill run.
METHODS: Fourteen well-trained runners (mean VO2 max: 53 ml/kg/min) completed 
3 sessions each on separate days. In a Baseline session, participants sequentially ran 
overground at their 5k pace, performed 3 maximal countermovement jumps (CMJ), 
and completed a maximal oxygen consumption test. Force and motion data were 
measured during running and jumping. In fatigue sessions, run and CMJ protocols 
identical to the Baseline session were performed before (PRE) and after (POST) 
a 30-minute fatiguing treadmill run at a pace associated with 84% of ventilatory 
threshold. Before the fatiguing run, participants rested for 12 minutes (REST) in 
one visit, and performed a 12-minute RM protocol (ROLL) in the other visit. Two-
way analysis of variance (ANOVA) compared end tidal pressure of carbon dioxide 
(PETCO2) every 5 minutes of the treadmill runs to assess fatigue. From the run and 
CMJ data, 2-way multiple analysis of variance (MANOVA) compared vertical average 
loading rate (VALR), free moment, tibial shock, and jump height between REST and 
ROLL conditions at times PRE and POST.
RESULTS: PETCO2 decreased throughout both treadmill runs, indicating general 
fatigue (p < 0.001). VALR, free moment, tibial shock, and jump height did not differ 
significantly between PRE and POST treadmill run on both REST and ROLL days 
(Table 1).
CONCLUSIONS: Well-trained runners exhibited fatigue in respiratory measures 
but not in neuromuscular performance, or gait mechanics. RM had no effect on any 
outcomes. We can
conclude no benefits of pre-run RM on resistance to fatigue-induced changes in 
running mechanics.
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Table 1. Outcomes by Condition and Time (mean (SD))

Condition Time VALR 
(BW/s)

Free Moment 
(%BW*Ht)

Shock 
(g’s) Jump Height (m)

REST PRE 100.0 (31.0) 16.6 (7.7) 2.37 
(1.06) 0.35 (0.08)

POST 110.0 (32.5) 17.0 (5.3) 2.57 
(0.76) 0.34 (0.08)

ROLL PRE 95.9 (28.9) 16.1 (5.3) 2.35 
(0.70) 0.35 (0.07)

POST 100.7 (28.6) 17.0 (5.8) 2.61 
(0.74) 0.30 (0.06)

B-65 Free Communication/Poster - Blood Flow
Wednesday, May 27, 2020, 1:30 PM - 4:00 PM
Room: CC-Exhibit Hall

915 Board #41 May 27 2:30 PM - 4:00 PM
Impact Of Cell-free Hemoglobin On Exercising Muscle 
Vascular Control In Rats
Scott K. Ferguson1, Trenton D. Colburn2, Jesse C. Craig3, Karen 
S. Hageman2, Kurt R. Stenmark4, Paul W. Buehler5, Daniel M. 
Hirai6, David C. Irwin4, David C. Poole, FACSM2, Timothy I. 
Musch, FACSM2. 1University of Hawaii, Hilo, HI. 2Kansas State 
University, Manhattan, KS. 3University of Utah, Salt Lake City, 
UT. 4University of Colorado, Aurora, CO. 5US Food and Drug 
Administration, Silver Spring, MD. 6Purdue University, West 
Lafayette, IN. (Sponsor: Tim Musch, FACSM)
Email: scott.ferguson@hawaii.edu
(No relevant relationships reported)

Hemolysis associated with Sickle Cell Disease (SCD) compromises nitric oxide 
(NO) bioavailability and results in a plethora of cardiopulmonary and skeletal muscle 
complications causing severe exercise intolerance. Recent evidence suggests that cell-
free Hb reduces NO bioavailability and lowers the skeletal muscle microvascular PO2 
during contractions, likely due to a reduction in blood flow. Despite these observations, 
the effects of Hb on skeletal muscle vascular control during locomotory exercise 
remain unknown. Purpose: We tested the hypothesis that acute exposure to Hb would 
increase mean arterial pressure (MAP) and decrease hindlimb muscle blood flow in the 
exercising rat. Methods: MAP and hindlimb skeletal muscle blood flow (fluorescent 
microspheres) were measured in male Sprague-Dawley rats (3-6 months, n=8) during 
submaximal treadmill running (20 ml/min, 5% grade) following a vehicle (0.2 ml 
of saline) and Hb (50 mg/kg) infusion. Results: Relative to control, Hb resulted 
in a significantly greater exercising MAP (control: 137 ± 3, Hb: 150 ± 3 mmHg, 
p<0.05) and blood [lactate] (control: 2.51 ± 0.25, Hb: 3.13 ± 0.42 mM, p<0.05). Total 
exercising hindlimb skeletal muscle blood flow (control: 179 ± 14, Hb: 111 ± 7, ml/
min/100 g, p<0.05) and vascular conductance (control: 1.34 ± 0.13, Hb: 0.75 ± 0.05 
ml/min/100 g/mmHg, p<0.05) were lower following Hb infusion when compared to 
control. Conclusion: These data support the hypothesis that free Hb impairs vascular 
control and lowers skeletal muscle O2 delivery during exercise and provides a potential 
mechanism by which hemolytic diseases like SCD impair exercise tolerance in 
humans. Support: NIH-P30DK048520 (SKF), NIH-1R01HL125642-01A1 (DCI)

916 Board #42 May 27 2:30 PM - 4:00 PM
Peripheral Revascularization Reverses The Decline In 
Active Muscle Oxygen Saturation In Peripheral Artery 
Disease
J. Carter Luck1, Danielle JK Kim1, Cheryl A. Blaha1, Samuel 
Pai1, Faisal Aziz1, John F. Radtka, III1, Kimberly S. Fasczewski2, 
Abigail SL Stickford2, Amanda J. Miller1, Matthew D. Muller3, 
Lawrence I. Sinoway1. 1Penn State College of Medicine, 
Hershey, PA. 2Appalachian State University, Boone, NC. 
3University Hospitals Cleveland Medical Center, Cleveland, OH.
(No relevant relationships reported)

Peripheral artery disease (PAD) is a progressive atherosclerotic disease that limits 
blood flow to the skeletal muscles in the lower extremity. Reductions in blood flow 
may be more pronounced during ambulation or exercise and produce leg cramping or 
pain known as intermittent claudication. Recent studies have shown an exaggerated 
blood pressure response with lower muscle oxygen saturation (SmO2) during foot 
exercise in patients with PAD. However, it is unclear whether surgical and/or 

endovascular interventions normalize this response. PURPOSE: To examine whether 
revascularization procedures improve calf muscle SmO2 and reduce blood pressure 
responses during dynamic foot exercise in patients with PAD. We hypothesized 
that revascularization would improve SmO2 responses (indicating greater tissue 
perfusion) and that the blood pressure response would be attenuated during exercise. 
METHODS: Patients with symptomatic PAD (n = 6) performed incremental supine 
plantar flexion exercise, starting at 0.5 kg and increased by 0.5 kg every minute for 
up to 6 minutes, pre- and one-month post peripheral revascularization procedure. 
SmO2 was measured continuously from the gastrocnemius muscle, while heart rate 
and blood pressure were measured beat-by-beat. RESULTS: Reductions in SmO2 
from baseline to end-exercise were attenuated post-revascularization (-6.5 ± 6.2% 
vs. -39.8 ± 22.5%, P < .05). The change in mean arterial blood pressure was reduced 
post-revascularization (4 ± 4 mmHg vs. 16 ± 12 mmHg P < .05). PAD patients 
exercised longer post-revascularization (5.8 ± 0.4 min vs. 4.0 ± 1.5 min P < .05). 
CONCLUSIONS: These data suggest that revascularization lessens the degree and 
rapidity of decline in SmO2 during exercise, and lowers the exaggerated blood pressure 
response in patients with PAD. Supported by NIH Grant P01 HL134609

917 Board #43 May 27 2:30 PM - 4:00 PM
Endothelial Shear Stress In The Common Carotid 
Artery During Boxing Training
Karla F. Carrillo, Francisco Morales-Acuna, Manuel Gomez, 
Lisa Rodriguez, Paulina Caraveo, Alvaro N. Gurovich, FACSM. 
The University of Texas at El Paso, El Paso, TX. (Sponsor: 
Alvaro N. Gurovich, FACSM)
(No relevant relationships reported)

PURPOSE:Endothelial function is highly regulated by the interaction between blood 
flow and the endothelium. Endothelial shear stress (ESS) is defined as the dragging 
force generated by this interaction and it has been reported that low ESS affects nitric 
oxide bioavailability which in turn might increase blood pressure. Exercise programs 
are one of the best suited approaches to prevent high blood pressure, however, there 
are no studies describing changes on ESS in the common carotid artery during specific 
modalities of exercise, such as boxing training. Therefore, the purpose of this study 
was to quantify ESS in the common carotid artery during maximal and submaximal 
boxing training in normotensive and pre-hypertensive subjects.
METHODS:A cohort of 5 healthy normotensive and 5 pre-hypertensive subjects 
matched by age, gender, height, and weight were recruited for this study. All 10 
subjects performed two boxing tests. The first was a graded maximal boxing test to 
estimate their maximal oxygen uptake (VO₂max). The second one, performed 48 hours 
after the first evaluation, was a 2-workload steady-state boxing test at 60%VO2max 
and at 95%VO2max for 3 minutes each. A high-definition Doppler ultrasound recorded 
common carotid artery diameters and blood flow velocities throughout each steady-
state condition. ESS was estimated using Womersley’s approximation.
RESULTS: There was a significant increase in antegrade ESS with higher workloads 
in both groups (p < 0.05 for all). No difference were found in anterograde ESS at 
baseline (Normotensive: 33.9±13.9 dynes/cm2, Pre-HTA: 34.7±5.5 dynes/cm2; p = 
0.936), at 60%VO₂max (Normotensive: 51.3±19.1 dynes/cm2, Pre-HTA: 49.6±7.6 
dynes/cm2; p = 0.894, and at 95%VO₂max (Normotensive: 72.9±30.9 dynes/cm2 

, Pre-HTA: 85.2±12.5 dynes/cm2; p = 0.560) between both groups. Meanwhile, no 
retrograde blood flow was present at baseline for either groups, but it was identified 
at 60%VO₂max (Normotensive: 8.1±0.7 dynes/cm2, Pre-HTA: 7.8±7.8 dynes/cm2; p 
= 0.971) and 95%VO₂max (Normotensive: 22.5±18.9 dynes/cm2 , Pre-HTA: 20.8±5.6 
dynes/cm2; p = 0.891).
CONCLUSIONS:ESS increases in an exercise-intensity manner during boxing 
training in normotensive and prehypertensive population. Boxing training might be 
beneficial in high blood pressure prevention due to increments on ESS.

918 Board #44 May 27 2:30 PM - 4:00 PM
The Effects Of A High Fat Meal On Blood Flow 
Regulation During Arm Exercise
Alexander H. Chiu, Lauren Pederson, Jeremy O. Via, Natalie 
J. Bohmke, Jacob Richardson, Aaron Autler, Hunter Reed, 
Eric Henderson, Robert L. Franco, Ryan S. Garten. Virginia 
Commonwealth University, Richmond, VA.
Email: chiua@mymail.vcu.edu
(No relevant relationships reported)

A diet high in saturated fats results in endothelial dysfunction and can lead to 
atherosclerosis, a precursor to cardiovascular disease. Exercise training is a potent 
stimulus though to mitigate the negative effects of a high saturated fat diet; however, 
it is unclear how high-saturated fat meal (HSFM) consumption impacts blood flow 
regulation during a single exercise session. PURPOSE: This study sought to examine 
the impact of a single HSFM on peripheral vascular function during an acute upper 
limb exercise bout. METHODS: Ten young healthy individuals completed two 
sessions of progressive handgrip exercise. Subjects either consumed a HSFM (0.84 
g of fat/kg of body weight) 4 hours prior or remained fasted before the exercise 
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bout. Progressive rhythmic handgrip exercise (6kg, 12kg, 18kg) was performed for 
3 minutes per stage at rate of 1 Hz. The brachial artery (BA) diameter and blood 
velocity was obtained using Doppler Ultrasound (GE Logiq e) and BA blood flow was 
calculated with these values. RESULTS: BA blood flow and flow mediated dilation 
(normalized for shear rate) during the handgrip exercise significant increased from 
baseline in all workloads, but no differences were revealed in response to the HSFM 
consumption. CONCLUSION: Progressive handgrip exercise augmented BA blood 
flow and flow mediated dilation in both testing days; however, there was no significant 
differences following the HSFM consumption. This suggests that upper limb blood 
flow regulation during exercise is unaltered by a high fat meal in young healthy 
individuals.

919 Board #45 May 27 2:30 PM - 4:00 PM
A Physiological Analysis Of Vibrating Orthotics
Katie Hudson, Dallin Johnson, Austin Kropushek, Tyler 
Standifird, Anthony Ciccone, Shane Draper. Utah Valley 
University, Orem, UT.
(No relevant relationships reported)

INTRODUCTION: Orthotics are commonly used to aid individuals with foot 
disorders such as foot or arch pain and gait abnormalities. A new development of 
vibrating orthotics, which sends out safe vibration frequencies, are gaining popularity 
on the market. Future developments could lead to vibrating insoles being beneficial 
for individuals with restricted blood flow, nerve damage, or balance issues caused 
by diseases such as diabetes or multiple sclerosis. However, few studies have been 
done on the efficacy and potential benefits. PURPOSE: The purpose of this study 
was to determine if vibrating orthotic insoles increased the amount of blood flow to 
the foot and ankle at rest. METHODS: Participants included 5 students ages 22-26 
years. An Initial baseline test was administered upon arrival and again after resting 
for 30 minutes on the examination table. The Logiq 7 ultrasound Doppler transducer 
(9L probe at 5 Mhz) was used to locate the posterior tibial artery for the baseline 
measurement and probe placement was marked on the skin for consistent measuring. 
Following the second baseline measurement, vibrating orthotics were turned on and 
blood flow measurements were taken in 5 minute increments for 45 minutes. For 
each measurement, the artery was found and blood flow was measured for 7 seconds. 
Blood flow was calculated in milliliters per minute based on blood velocity and arterial 
radius utilizing the following equation: Blood flow = Vmean π (vessel diameter/2)2 
x 60. RESULTS: Blood flow was analyzed across time using a multi-level model 
with subject as a random effect and time (categorical) as a fixed effect. There was a 
significant main effect of time. Tukey post hoc analysis revealed a difference between 
the first baseline and after 45 minutes of vibration (p=0.0375), but no significant 
difference between any other measurements. After 45 minutes of vibration, blood flow 
increased 3.46 ml/min (126%). CONCLUSION: The results suggest that the use of 
vibrating insoles may be beneficial for increasing blood flow in the foot and ankle. The 
use of vibrating insoles may be beneficial for individuals with conditions that restrict 
blood flow in the foot and ankle such as peripheral artery disease, diabetes, or poor 
circulation.

920 Board #46 May 27 2:30 PM - 4:00 PM
Upper Body Exercise And Passive Limb Movement To 
Increase Limb Blood Flow In Paraplegics
Keith J. Burns1, Brandon S. Pollock1, Jon Stavres2, John 
McDaniel3. 1Walsh University, Canton, OH. 2Penn State 
University College of Medicine, Hershey, PA. 3Kent State 
University, Kent, OH.
Email: kburns@walsh.edu
(No relevant relationships reported)

Previous investigations on the ability of upper body exercise (UBE) to increase 
femoral artery blood flow (FABF) in the paraplegic population have produced a wide 
range of results. However, this could have been the result of a non-homogenous 
population with a wide range of injury level and severity. The use of a more 
homogenous population, controlling for both level and severity of injury may result in 
more robust data. In addition, previous reports suggest passive limb movement (PLM) 
could be used as a modality to increase femoral artery blood flow in this population. A 
combination of UBE and PLM may provide a sufficient stimulus for a robust increase 
in femoral artery blood flow. PURPOSE: To determine the effectiveness of UBE 
when used alone and in combination with PLM to increase FABF in the paraplegic 
population. METHODS: Nine paraplegics with a clinically confirmed complete lesion 
between the 3rd and 11th thoracic vertebra participated in the study. The subjects 
underwent 10 minutes of (UBE), 5 minutes at a low intensity (LI) and 5 minutes at 
a moderate intensity (MI), during which FABF was measured. After a 30 minute 
break, the protocol was replicated with the addition of repeated bouts of passive limb 
movement being conducted every other minute during the upper body exercise (CMB). 
RESULTS: Two-way repeated measures ANOVA showed no statistically significant 
interactions (p>0.05) between the two exercise modalities for changes in FABF. 
During the UBE condition, while not statistically significant, FABF increased from 

113+78 ml/min to 160+130 ml/min (p=0.06) and 162+131 ml/min (p=0.06) during the 
LI and MI conditions, respectively. FABF for the CMB protocol was 119±93 ml/min 
and increased to 150±125 (p=0.09) and 155±136 (p=0.13) ml/min during LI and MI 
conditions, respectively. CONCLUSIONS: While not statistically significant, these 
data indicate the upper body exercise when used in combination with passive limb 
movement can invoke a large increase in femoral artery blood flow. This could have a 
profound clinical application for this population.

921 Board #47 May 27 2:30 PM - 4:00 PM
Dietary Nitrate Does Not Increase Exercising 
Muscle Blood Flow In Rat With Pulmonary Arterial 
Hypertension
Gary M. Long1, Andrea Frump2, Ashley Troutman2, Melissa 
Mailand2, Kaylee Ann Ellis2, Amanda Fisher2, Keith Avin2, 
Tim Lahm2, Andrew R. Coggan, FACSM3, Mary Beth Brown4. 
1University of Indianapolis, Indianapolis, IN. 2Indiana 
University, Indianapolis, IN. 3IUPUI, Indianapolis, IN. 
4University of Washington, Seattle, WA. (Sponsor: Andrew 
Coggan, FACSM)
Email: longgm@uindy.edu
(No relevant relationships reported)

PURPOSE: Pulmonary arterial hypertension (PAH) is a disease characterized by 
pulmonary artery remodeling, right ventricular hypertrophy, and exercise intolerance. 
We have previously found a significant reduction in skeletal muscle blood flow during 
exercise in a rat model of PAH, accompanied by an increase in blood lactate. In an 
attempt to increase flow, we administered beetroot juice (BRJ) to severely afflicted 
PAH rats, as BRJ has previously been shown to be effective in animal models and 
patient populations.
METHODS: Male Sprague Dawley rats (n=18, 200-250 g) were injected with 60 
mg/kg monocrotaline to elicit a severe PAH phenotype. At 3 wk post-injection, rats 
performed two trials of a VO2max treadmill test 2 h after oral gavage of a single dose 
(1 mmol/kg) of BRJ (BRJ, n=9), or placebo (PL, n=9), in counterbalanced order. Three 
days later, rats performed a final treadmill run 2 h after gavage of either BRJ or PL, in 
which fluorescent microspheres were administered during running (at 50% VO2max) 
to determine skeletal muscle blood flow. Nitrate and nitrite concentrations in plasma 
and skeletal muscle samples were determined via HPLC, whereas muscle cGMP was 
measured using ELISA.
RESULTS: As expected, MCT induced impaired exercise tolerance with a 26+/ 6% 
(+/-SE) reduction in VO2max at 3 wk post-injection, that was not improved with BRJ 
(p=0.15). BRJ significantly increased plasma nitrate (p=<0.001) and nitrite (p=0.002) 
compared to PL; however only nitrate was elevated in the soleus (p=0.006) and vastus 
lateralis (p=0.02) by BRJ, with no significant differences in nitrite (p=0.13-0.66) or 
cGMP (p=0.08-0.68). BRJ did not increase blood flow in any of the 8 muscles sampled 
when compared to PL (p=0.23-0.96), nor did it reduce lactate accumulation during 
exercise (p=0.37).
CONCLUSIONS: A single dose of dietary nitrate does not enhance exercising muscle 
blood flow or VO2max in a PAH rat, despite significantly increasing plasma nitrate and 
nitrite. This may be explained by a lack of efficacy in BRJ increasing muscle nitrite 
and cGMP, known mediators of the nitric oxide pathway and tissue perfusion. Future 
work should examine mechanisms for reduced skeletal muscle blood flow and further 
exploration of nitric oxide signaling in PAH patients. Funding: NIH HL121661 (MB 
Brown) and AG053606 (AR Coggan)

922 Board #48 May 27 2:30 PM - 4:00 PM
Racial Differences In Exercising Limb Blood Flow 
During Elevated Sympathetic Activity
Austin C. Hogwood1, Kevin Decker2, Ashley Darling2, Jennifer 
Weggen2, Alex Chiu2, Ruhi Maniyar2, Ryan Garten2. 1University 
of Virginia, Charlottesville, VA. 2Virginia Commonwealth 
University, Richmond, VA.
(No relevant relationships reported)

PURPOSE: Young, healthy African Americans (AA) exhibit lower vascular 
conductance during an exercise bout compared to Caucasian Americans (CA). This 
disparity may be due to greater sympathetic vasoconstriction and an impairment in 
functional sympatholysis during exercise in AA. Thus, the purpose of this study is to 
examine racial differences in vascular conductance during lower limb exercise in the 
presence of elevated sympathetic activity administered via cold pressor test (CPT). 
METHODS: A total of 5 African American (AA) and 4 Caucasian (CA) young (24 ± 
2 yrs), healthy males were recruited. Subjects then underwent 6 minutes of rhythmic 
plantar flexion (PF) exercise at 30% of their previously determine maximum voluntary 
contraction (MVC). Doppler ultrasonography was utilized to measure superficial 
femoral artery blood flow on the exercising leg while simultaneous measures of mean 
arterial pressure (MAP) were obtained via finger plethysmography. Subjects underwent 
the CPT (minutes 4-6) during which the hand was placed in cold water (4 °C) 
during PF exercise. Measures were obtained during steady state exercise blood flow 
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(measured at minutes 3-4) and during the CPT (measured at minute 5-6) to determine 
differences in vascular conductance with and without the presence of elevated 
sympathetic activity.
RESULTS: The CPT resulted in similar increases in MAP in both AA (+24.8 ± 3 
mmHg) and CA (+25.56 ± 13 mmHg) (p = 0.95) when compared to PF exercise alone. 
Exercising leg blood flow [AA (-38.89 ± 62 mL/min); CA (+137.97 ± 62 mL/min) (p 
= .09)] or leg vascular conductance [AA (-1.00 ± .6 mL/min/mmHg); CA (-0.28 ± .4 
ml/min/mmHg) (p = .35)] was not different between groups when evaluated during the 
CPT and expressed as change from PF exercise alone.
CONCLUSIONS: This study suggests that during lower limb exercise, young AA 
males, when compared to CA, are similarly resistant to reductions in lower limb 
vascular conductance in response to elevated sympathetic activity.

923 Board #49 May 27 2:30 PM - 4:00 PM
Abstract Withdrawn

924 Board #50 May 27 2:30 PM - 4:00 PM
Sex-differences In Exercising Hemodynamics: Role Of 
Exercising Muscle Mass
Joshua Bovard1, Daniele A. Cardinale2, Filip J. Larsen2, Emma 
Reiter1, Mads Jensen-Urstad3, Erik Rullman3, David Morales-
Alamo4, Bjorn Ekblom2, Jose A. L. Calbet4, Robert Boushel1. 
1University of British Columbia, Vancouver, BC, Canada. 2The 
Swedish School of Sport and Health Sciences, Stockholm, 
Sweden. 3Karolinska Institute, Stockholm, Sweden. 4University 
of Las Palmas de Gran Canaria, Las Palmas de Gran Canaria, 
Spain. (Sponsor: A. William Sheel, FACSM)
(No relevant relationships reported)

Sex-differences in O2 transport include O2 content (CaO2) and quantity of muscle 
mass. PURPOSE: To determine their consequences on exercising hemodynamics 
with large (e.g., 2-leg cycling (BIKE)) vs. small (e.g., 1-leg knee extension (KE)) 
muscle mass. METHODS: Healthy young subjects (4M, 3W) completed BIKE and 
KE exercise tests. The femoral artery and vein were catheterized to measure leg blood 
flow (Q), CaO2, and mean arterial pressure (MAP). Vascular conductance (VC), O2 
delivery, and leg O2 uptake (VO2) were calculated. Measures were normalized to 
the right leg (BIKE) or quadriceps (KE) lean mass. Whole body VO2 was measured 
with a metabolic cart. Men and women were compared at similar and maximal 
work rates. RESULTS: Body mass was greater in men (M: 80±6 vs. W: 59±12 kg, 
p=0.03). Although quadriceps mass (3.3±0.2 vs. 2.0±0.3 kg, p<0.001) and CaO2 
were lower, women had a higher mass-specific Q, VC (p=0.054), O2 delivery, and 
leg VO2 to maintain whole body VO2 during similar KE (Table 1). These differences 
were maintained during maximal KE, at which women tended to achieve a higher 
mass-specific work rate (21±2 vs. 25±3 W·kg-1, p=0.10). They were also apparent 
during similar BIKE despite a lower leg lean mass in women (8.7±0.3 vs. 5.3±0.7 
kg, p<0.001). However, the differences were no longer present during maximal BIKE 
when mass-specific work rate was similar (21±2 vs. 20±2 W·kg-1, p=0.70) and whole 
body VO2 was lower in women. CONCLUSION: These findings highlight a greater 
hemodynamic capacity for women to overcome differences in CaO2 and maintain 
whole body VO2 at similar work rates during exercise. They also implicate the quantity 
of exercising muscle in facilitating the greater hemodynamic capacity and mass-
specific work rate during maximal exercise with a small but not large muscle mass. 
Support: The Swedish National Centre for Research in Sports, Ministerio de Educacion 
y Ciencia of Spain, Dr. Manuel Morales Foundation, NSERC

Table 1 - Exercising hemodynamics (*p<0.05, **p<0.01, ***p<0.001 men vs. women)

Similar KE Maximal KE Similar BIKE Maximal BIKE

M W M W M W M W

Work rate 
(W) 40 40 70± 

8
50± 
10* 230 213± 

42
365± 
17

220± 
53**

VO2 
(L·min-1)

1.02± 
0.16

1.08± 
0.02

1.73± 
0.47

1.43± 
0.37

3.40± 
0.20

3.03± 
0.46

5.01± 
0.25

3.06± 
0.51**

Q 
(mL·min-

1·kg-1)
1599± 
213

2934± 
636*

2294± 
301

3351± 
288**

616± 
55

1254± 
19***

1186± 
160

1300± 
88

CaO2 
(mL·dL-1)

19.3± 
1.2

16.7± 
1.9

19.7± 
0.9

16.9± 
1.4*

20.1± 
0.5

18.3± 
1.3*

20.2± 
0.8

18.5± 
1.0*

MAP 
(mmHg)

113± 
10

136± 
10*

135± 
17

145± 
15

113± 
7

121± 
6

120± 
17

123± 
11

VC 
(mL·min-

1·mmHg-

1·kg-1)

14.6± 
2.2

23.7± 
6.9**

18.3± 
1.6

28.6± 
2.8**

5.8± 
11

11.7± 
0.4***

11.3± 
1.6

12.4± 
0.9

O2 
delivery 
(mL·min-

1·kg-1)

310± 
50

488± 
102*

452± 
61

567± 
65***

124± 
13

230± 
15***

240± 
30

240± 
3

Leg VO2 
(mL·min-

1·kg-1)
163± 
31

307± 
83*

292± 
19

394± 
22**

91± 
12

190± 
15***

196± 
25

201± 
12
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Effects Of Dietary Sodium Intake On Blood Flow 
Regulation During Exercise In Salt Resistant 
Individuals
Kevin Decker, Morgan Kimmel, Hunter Reed, Alex Chiu, Austin 
Hogwood, Jennifer Weggen, Ashley Darling, Ryan Garten. 
Virginia Commonwealth University, Richmond, VA.
Email: deckerkp@vcu.edu
(No relevant relationships reported)

Effects of Dietary Sodium Intake on Blood Flow Regulation During Exercise in Salt 
Resistant Individuals
Kevin P. Decker, Morgan T. Kimmel, Hunter L. Reed, Alex H. Chiu, Austin 
C.Hogwood, Jennifer B. Weggen, Ashley M. Darling, and Ryan S. Garten.
Department of Kinesiology and Health Sciences Virginia Commonwealth University, 
Richmond, VA.
PURPOSE: Dietary guidelines for sodium intake is less than 2,300 mg/day, yet 90% 
of Americans exceed this value. This study examined individuals resistant to salt-
induced changes in blood pressure to determine the impact of a high sodium diet on 
blood flow regulation during upper and lower limb exercise. METHODS: Six young 
(25 ± 2 years) males followed recommended dietary sodium intake guidelines on two 
separate weeks, with one week supplemented with salt capsules (HS: 6,900 mg/day 
of sodium) and the other week supplemented with placebo capsules (LS: 2,300 mg/
day of sodium). Resting central hemodynamic measurements [heart rate (HR), heart 
rate variability (HRV), and mean arterial pressure (MAP)] were evaluated the end of 
each diet. Peripheral hemodynamic measurements [blood flow (BF), shear rate (SR), 
and flow mediated dilation (FMD)/SR)] of the brachial and superficial femoral artery 
were taken during rhythmic (1 Hz), progressive handgrip (HG) and plantar flexion (PF) 
exercise, respectively. Exercise workloads were three minutes in length and increased 
by increments of 8 kilograms until exhaustion. RESULTS: Between each diet (LS 
and HS) there were no significant differences in resting MAP (82 ± 4 v 80 ± 5 mmHg; 
p = 0.3), HR (56 ± 6 v 59 ± 10 bpm; p = 0.4), or HRV (2.7 ± 1.9 v 8.3 ± 15.1 LF/
HF; p = 0.4). During progressive HG and PF exercise the BF, SR, and FMD/SR were 
significantly increased by workload (p < 0.03 for all), but not different between diets 
(p > 0.05 for all). CONCLUSION: Despite previous evidence reporting a HS diet can 
impair resting vascular function, this study revealed that peripheral vascular function 
and blood flow regulation during exercise is not impacted by a HS diet in salt resistant 
individuals.
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926 Board #52 May 27 2:30 PM - 4:00 PM
Impact Of 6-month Exercise Training On Neurovascular 
Function In Persons With Spinal Cord Injury
Erin D. Ozturk1, Matthew Lapointe1, Dong-Il Kim2, Jason W, 
Hamner1, Can Ozan Tan1. 1Spaulding Rehabilitation Hospital, 
Cambridge, MA. 2Gachon University, Gyeonggi-do, Korea, 
Republic of.
(No relevant relationships reported)

Accumulating evidence shows an exacerbated incidence of cognitive impairment after 
spinal cord injury (SCI); however, the physiology that underlies this apparent post-SCI 
cognitive decline is unknown.
PURPOSE: To investigate the impact of injury and 6-month full-body exercise 
training on neurovascular coupling in individuals with SCI.
METHODS: In 24 participants with SCI and 16 controls, we investigated 
hemodynamic (heart rate, blood pressure, CO2) and middle cerebral artery blood flow 
velocity responses to a working memory task (neurovascular coupling) before and 
after training. Neurovascular coupling was compared across groups while accounting 
for injury parameters. Within individuals with SCI, 6-month changes in neurovascular 
coupling and its relation to changes in aerobic capacity were compared via linear 
mixed effect model.
RESULTS: Reaction time tended to be higher in individuals with SCI, especially 
those with high-level (≥T4) injuries, possibly due to upper motor impairments. 
Neurovascular coupling was graded across task difficulty (p<0.01), while injury did 
not have a significant impact (group effect p=0.99, interaction p=0.70). Individuals 
with low-level injuries (<T4) had higher aerobic capacity than those with high-level 
injuries (p<0.01). Aerobic capacity increased significantly with training in both 
groups (p<0.01). While there was no overall significant improvement in neurovascular 
coupling with training at the group level, the degree of improvement was closely 
related to that in aerobic fitness in individuals with high-level (R2=0.19, p=0.03) but 
not low-level (R2=0.04, p=0.46) injuries, which translated to an increase in reaction 
time (R2=0.16, p=0.05).
CONCLUSIONS: The apparent cognitive impairment after SCI is primarily due to 
physical deconditioning, rather than injury itself, and can be mitigated by aerobic 
exercise training. This has significant implications for long-term care and management 
for individuals with SCI.
Supported by AHA Grant 15SDG2329000 (COT), Ellen R. and Melvin J. Gordon 
Center for the Cure and Treatment of Paralysis (COT). EDO was in part supported by 
the Harvard College Research Program.

927 Board #53 May 27 2:30 PM - 4:00 PM
L-citrulline Does Not Change Blood Flow Kinetics At 
The Onset Of Exercise In Young Women
Joaquin U. Gonzales1, Stephen M. Fischer1, Arun Maharaj1, 
J. Mikhail Kellawan2, Arturo Figueroa, FACSM1. 1Texas Tech 
University, Lubbock, TX. 2University of Oklahoma, Norman, OK. 
(Sponsor: Arturo Figueroa, FACSM)
Email: joaquin.gonzales@ttu.edu
(No relevant relationships reported)

Oral supplementation with L-citrulline (CIT) has been reported to improve muscle 
oxygenation during moderate-intensity exercise in young men; however, examination 
of the impact of CIT in young women is scarce. PURPOSE: To examine the influence 
of CIT on muscle blood flow responses to exercise in young women. METHODS: 
Women were assessed during the follicular (n=13, 24±2y) and luteal (n=11, 25±2y) 
phases of the menstrual cycle. Supplementation with CIT (6 g/day) or placebo occurred 
7 days prior to the testing day in a crossover design across two menstrual cycles. All 
women performed rhythmic handgrip exercise at 10% maximal grip strength while 
forearm blood flow (FBF) was measured in the right brachial artery using Doppler 
ultrasound. FBFwas calculated per duty cycle (contract:relax, 1:2s) before being fit 
with a monoexponential model. Amplitude of the FBF response and the number of 
duty cycles for FBF to reach 63% of the steady-state amplitude (τFBF) were derived 
from the model. RESULTS: Menstrual cycle groups were similar in age, body mass 
index, resting brachial artery diameter, and maximal grip strength (all p>0.10). CIT 
did not change the amplitude of FBF or τFBF as compared to placebo in women tested 
during the follicular (CIT vs. placebo: 166±50 vs. 158±52 ml/min, p=0.41; 7±5 vs. 6±3 
duty cycles, p=0.28) or luteal phases (163±41 vs. 173±49 ml/min, p=0.34; 11±5 vs. 
9±4 duty cycles, p=0.26). Interestingly, the amplitude of the FBF response was similar 
between women tested during the follicular (163±44 ml/min) and luteal (170±41 ml/
min, p=0.68) phases, but τFBF was slower for women tested during the luteal as 
compared to the follicular phase (11±4 vs. 7±3 duty cycles, p=0.01). CONCLUSION: 
Muscle blood flow response to rhythmic handgrip exercise was not changed by short-
term supplementation with CIT in young women irrespective of menstrual cycle phase.
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Hypertrophic Cardiomyopathy And Heart Failure With 
Preserved Ejection Fraction: A Common Phenotype 
Explaining Exercise Intolerance
Katrin A. Dias1, James P. MacNamara1, Michinari Hieda1, 
Christopher M. Hearon1, Erin J. Howden2, Aslan T. Turer3, 
Mark S. Link3, Satyam Sarma1, Benjamin D. Levine, FACSM1. 
1Institute for Exercise and Environmental Medicine, Texas 
Health Presbyterian Hospital Dallas & University of Texas 
Southwestern Medical Center, Dallas, TX. 2Baker Heart and 
Diabetes Institute, Melbourne, Australia. 3University of Texas 
Southwestern Medical Center, Dallas, TX.
(No relevant relationships reported)

Hypertrophic cardiomyopathy (HCM) is characterized by diastolic dysfunction 
which contributes to exercise intolerance despite a preserved ejection fraction. This 
phenotype is strikingly similar to that reported in HFpEF. While disease etiologies 
clearly differ and HCM patients may not have heart failure, the degree of exercise 
intolerance is comparable and may be due to similar impairments in cardiac function. 
PURPOSE: To compare systolic function and early diastolic relaxation during 
submaximal cycle exercise in HCM and HFpEF patients. METHODS: Patients with 
HCM without heart failure (n = 12, 48 ± 7 years) were compared to HFpEF patients 
(n = 12, 67 ± 5 years), and old (n = 11, 70 ± 5 years) and young (n = 11, 31 ± 3 years) 
controls. Subjects underwent semi-recumbent echocardiography at rest and during 
steady state exercise at a heart rate of 100bpm. Tissue Doppler velocities of the septal 
and lateral mitral annulus were averaged during systole (S’) and early diastole (E’), 
and the difference in resting and exercise velocities were calculated. RESULTS: There 
were no differences in resting S’ between groups, and all subjects similarly increased 
S’ from rest to exercise (Figure). HCM patients had significantly lower resting E’ 
velocities compared to HFpEF patients and young controls (P = 0.032 and P < 0.001, 
respectively). While all groups augmented E’ from rest to exercise (P < 0.05), the 
magnitude of the increase was significantly less in patients with HCM compared to 
young and old controls but indistinguishable from HFpEF patients. CONCLUSION: 
Patients with HCM are unable to increase E’ from rest to exercise to the same extent as 
healthy young and old individuals. In fact, augmentation of early diastolic relaxation 
was similar between HCM and HFpEF patients, despite the HCM cohort being almost 
20 years younger and without heart failure. Although the disease etiologies differ, 
these data suggest a common phenotype explaining exercise intolerance in HCM and 
HFpEF.
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929 Board #55 May 27 2:30 PM - 4:00 PM
Effects Of Angiotensin Receptor Neprilysin Inhibition 
On Blood Pressure Response To Exercise In Heart 
Failure
Sangeetha D. Nathaniel1, Shane McGinty1, David G. Edwards1, 
William B. Farquhar, FACSM1, Melissa A H Witman1, Vinay 
Hosmane2, Megan M. Wenner1. 1University of Delaware, 
Newark, DE. 2Hosmane Cardiology, Newark, DE.
Email: snath@udel.edu
(No relevant relationships reported)

Angiotensin Receptor Neprilysin inhibitors (ARNi) is a new class of drug approved 
for heart failure patients with reduced ejection fraction (HFrEF). ARNi reduces 
resting blood pressure (BP) in HFrEF. However, the effect of ARNi on BP response 
to exercise in HFrEF has not been established. PURPOSE: We hypothesized that BP 
response to isometric handgrip exercise (IHG) would be attenuated in HFrEF after 12 
weeks of ARNi therapy. METHODS: HFrEF participants were recruited from local 
cardiology clinics and completed a baseline experimental visit and follow up visit 12 
weeks later: 6 patients were prescribed ARNi by their cardiologist [64±10 years, Men: 
5, BMI: 30±6 kg/m2, EF: 26±7%; 4 with Non-ischemic cardiomyopathy (NICM)], and 
5 participants continued on conventional treatment [CON: 57±6 years, Men: 2, BMI: 
27±5 kg/m2, EF: 30±4% and NICM: 3; all P = NS]. During each experimental visit, BP 
was measured at rest and during 2-minutes IHG at 30% maximal voluntary contraction 
followed by post-HG exercise ischemia (PEI) to isolate the metaboreflex. The change 
in mean arterial pressure (∆ MAP) from baseline to exercise and PEI was assessed; 
statistical comparisons were performed using 2x2 repeated-measures ANOVA. 
RESULTS: At baseline, resting MAP was similar between ARNi (96±14 mmHg) 

and CON (86±12 mmHg; P=0.17) and MAP increased similarly during IHG (ARNi: 
∆ 10±12 vs. CON: 8±10 mmHg) and PEI (ARNi: ∆ 6±4 vs. CON: 5±10 mmHg; 
ANOVA P>0.90). Resting MAP was reduced after 12 weeks of ARNi (87±7 mmHg) 
and was unchanged in CON (91±20 mmHg; ANOVA interaction P=0.048). However, 
the increase in MAP during IHG (ARNi: ∆ 11±8 vs. CON: 13±6 mmHg; P>0.60) and 
PEI (ARNi: ∆ 8±6 vs. CON: 12±3 mmHg; P>0.60) after 12 weeks was not impacted 
by ARNi (ANOVA time P=0.24) or different between groups. Maximal raw force and 
RPE ratings during IHG were similar between groups and not different following 12 
weeks of ARNi (ANOVA P>0.70). CONCLUSION: These preliminary data suggest 
that although 12 weeks of ARNi therapy reduces resting MAP in HFrEF, there are no 
significant reductions on MAP response to exercise. Additional data are needed to fully 
understand the impact of ARNi on cardiovascular responses to exercise in HFrEF.
Supported by ACSM grant 19-00934 and P20 GM 113125.
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The Feasibility And Physiological Responses Of Single 
Leg Cycling In Individuals With Hemiparesis
Tyler J. Singer, John McDaniel, Cody Dulaney, Eric Heidorn. 
Kent State University, Kent, OH. (Sponsor: Ellen Glickman, 
FACSM)
Email: tsinger4@kent.edu
(No relevant relationships reported)

INTRODUCTION: The primary treatment for individuals post stroke is intensive 
rehabilitation focusing on improving and restoring motor control. Typically, the 
rehabilitation does not focus on increasing cardiovascular fitness due to the inability of 
these individuals to coordinate those modalities of aerobic exercise (i.e. walking and 
cycling). Both cycling and walking can promote increases in cardiovascular fitness 
in individuals’ post-stroke but most of the increases are minimal. Single leg cycling 
(SLC) is a modality of exercise that has never been attempted by this population. 
Working around their affected side while utilizing SLC may be what they need as 
a means to get a quality cardiovascular workout. PURPOSE: The purpose of this 
study aims to examine feasibility and safety of SLC in this population as well as how 
effective it may be at increasing oxygen consumption, heart rate, blood pressure, 
cognitive function, cerebral blood flow and proprioception compared to traditional 
double leg cycling (DLC). METHODS: Individuals with completed a bout of DLC 
and SLC. We continuously collected metabolic data (Oxygen consumption, resting 
exchange ratio), cardiovascular data (Heart rate, blood pressure, cardiac output, stroke 
volume) as well as tissue saturation via Near infrared spectroscopy. The subjects 
were randomized into either SLC or DLC. We started both exercise bouts at a wattage 
they could handle and increased by 10w every 30 seconds until volitional fatigue or 
they reached a goal of 55% of their heart rate reserve. They had a 15-minute washout 
period in between exercise bouts. RESULTS: Vo2 was elevated during the SLC trial 
compared to the DLC trial (p=0.05). HR and BP were also elevated during the SLC 
trial compared to DLC (p=0.01). There was no significant difference in RPE across the 
two conditions. CONCLUSION: The results suggest that single leg cycling may be 
more beneficial to individuals with hemiparalysis. Elevated Vo2, HR, and BP during 
SLC suggest that they were able to work around their affected side and coordinate this 
exercise more effectively than traditional DLC.

931 Board #57 May 27 2:30 PM - 4:00 PM
Sensory Neuron Sensitization By Pkc-induced Trpv1 
Phosphorylation In Type 2 Diabetic Rats
Rie Ishizawa1, Han Kyul Kim1, Norio Hotta2, Gary A. Iwamoto1, 
Wanpen Vongpatanasin1, Jere H. Mitchell, FACSM1, Scott A. 
Smith1, Masaki Mizuno1. 1University of Texas Southwestern 
Medical Center, Dallas, TX. 2Chubu University, Kasugai, 
Kasugai, Japan.
(No relevant relationships reported)

Skeletal muscle reflex-induced increases in blood pressure are exaggerated during 
exercise in type 2 diabetes mellitus (T2DM). We previously demonstrated that skeletal 
muscle afferent discharge in response to capsaicin, a transient receptor potential cation 
channel subfamily V member 1 (TRPV1) agonist, is heightened in T2DM likely 
contributing to the potentiated pressor response. However, the underlying mechanisms 
remain unclear. Evidence suggests that the high glucose levels in T2DM sensitize 
sensory neurons through the receptor for advanced glycation end products (RAGE)/
protein kinase C (PKC) pathway in dorsal root ganglia (DRG). Moreover, early-stage 
diabetes associated with TRPV1 overactivity is mediated through PKC. Therefore, 
it was hypothesized that the augmentation in muscle afferent discharge in T2DM 
previously reported is due to the phosphorylation of TRPV1 via an overactive RAGE/
PKC pathway. PURPOSE: To investigate 1) the impact of T2DM on plasma levels 
of advanced glycation end products (AGE) and high-mobility group box-protein 1 
(HMGB-1), both RAGE ligands, and 2) the impact of T2DM on the RAGE/PKC 
pathway including the phosphorylation of TRPV1 in DRG subserving skeletal muscle 
afferents. METHODS: For 14-16 weeks, Sprague-Dawley rats were given either a 
normal diet (control) or a high fat diet in combination with a low dose (35 mg/kg) of 
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streptozotocin (T2DM). Plasma insulin, HMGB1 and AGE were determined using 
ELISA. RAGE, phosphorylated PKC and TRPV1 protein levels were quantified in 
DRG by western blotting. RESULTS: After overnight fasting, T2DM rats exhibited 
hyperglycemia (95±6 vs. 156±18 mg/dL, P<0.05) and hyperinsulinemia (1.6±0.2 vs. 
4.1±0.4 ng/mL, P<0.05). HMGB1, AGE and RAGE did not differ between groups. 
Phosphorylated PKC (1.0±0.1 vs. 1.2±0.2 arb unit, P=0.08) and TRPV1 (1.0±0.3 vs. 
1.3±0.4 arb unit, P=0.08) levels in DRG tended to be greater in T2DM than control. 
CONCLUSIONS: These findings suggest that phosphorylated TRPV1 may be 
increased by PKC overactivity in DRG of T2DM but acts independently of RAGE. 
Importantly, these changes may mediate the sensitization of skeletal muscle afferents 
facilitating the exaggerated pressor response to exercise characteristic of T2DM. 
Supported by Lawson & Rogers Lacy Research Fund and SHP Interdisciplinary 
Research Grant Program.

932 Board #58 May 27 2:30 PM - 4:00 PM
Acute Effect Of Hyperglycemia On The Mechanoreflex 
And Metaboreflex
Yu Huo, Ann-Katrin Grotle, Michelle L. Harrison, Audrey J. 
Stone. The University of Texas at Austin, Austin, TX. (Sponsor: 
Hirofumi Tanaka, FACSM)
Email: henryhuo@utexas.edu
(No relevant relationships reported)

Recent studies in both humans and rodents have shown that the mechanoreflex and 
metaboreflex are exaggerated in type 2 diabetes mellitus (T2DM). Hyperglycemia is 
a main characteristic of T2DM and is known to cause damage to both cardiovascular 
and nervous system structures. However, the effects of the presence of hyperglycemia 
on the mechanoreflex and metaboreflex are not known. PURPOSE: To determine the 
acute effect of hyperglycemia on the mechanoreflex and metaboreflex.
METHODS: Experiments were conducted after an overnight fast in unanesthetized, 
decerebrated healthy male and female Sprague-Dawley rats. The mechanoreflex was 
evoked by stretching the Achilles tendon for 30 s and the metaboreflex was evoked 
by locally injecting lactic acid (0.2ml, 24mM) into the hindlimb. Time and dosage for 
glucose infusion were selected based on a preliminary study that showed infusing 250 
mg/ml of glucose solution for 15 min into the hindlimb circulation, with blood flow to 
and from the hindlimb restricted, would elevate local blood glucose concentration to 
the same degree as that seen in T2DM rats with an exaggerated exercise pressor reflex. 
To elicit an acute hyperglycemia environment while preventing an endogenous insulin 
response, somatostatin (3.9 ug/100 ul) was infused systemically and simultaneously 
along with local glucose infusion. Changes in mean arterial pressure (ΔMAP) and 
heart rate (ΔHR) in response to tendon stretch and lactic acid injection were measured 
and compared before and after infusion.
RESULTS: We found that the peak pressor and cardioaccelerator responses to tendon 
stretch were not significantly affected by acute hyperglycemia (ΔMAP before: 12 ± 
2 mmHg, after: 12 ± 3 mmHg, n=6, p>0.05; ΔHR before: 10 ± 3 bpm; after: 10 ± 3 
bpm, n=6, p>0.05). Likewise, the pressor and cardioaccelerator responses to lactic acid 
were not significantly affected by acute hyperglycemia (ΔMAP before: 13 ± 2 mmHg, 
after: 16 ± 3 mmHg, n=10, p>0.05; ΔHR before: 10 ± 2 bpm, after: 12 ± 5 bpm, n=10, 
p>0.05).
CONCLUSIONS: The acute presence of hyperglycemia in the local circulation of the 
hindlimb does not contribute to the exaggerated mechanoreflex or metaboreflex.
This project was supported by NIH R01 HL144723.

933 Board #59 May 27 2:30 PM - 4:00 PM
The Role Of Camk2&#948-MEF2 Signaling Pathway 
In Aerobic Exercise-induced Improvement Of Cardiac 
Function In Hypertension
WU Ying, Shi LIjun. Beijing Sport University, Beijing, China.
Email: wuying@bsu.edu.cn
(No relevant relationships reported)

Objective: The purpose of this study was to investigate the effects of aerobic exercise 
on the Calcium/calmodulin-dependent protein kinase IIδ(CaMKIIδ)-Myocyte enhancer 
factor-2(MEF2) signaling pathway in SHR myocardial cells, and the role of the 
A-kinase anchoring protein 150(AKAP150). 
Methods: 12-week-old male SHR and WKY rats were randomly assigned to sedentary 
groups (WKY-SED, SHR-SED) and exercise training groups (WKY-EX, SHR-EX). 
Exercise groups were performed a 12-week moderate intensity treadmill running. 
After 12 weeks, the myocardial cells were enzymatically isolated. The experimental 
methods include HE staining, the Langendorff technique of isolated heart perfusion, 
immunohistochemistry, immune cell fluorescence, Western blot.
Results: 1) After 12 weeks of exercise, SBP in both WKY-EX and SHR-EX were 
significantly lower than that of their sedentary counterparts. 2) Compared with the 
WKY-SED group, the SHR-SED group +dp/dtmax, -dp/dtmax significantly decreased, 
and the SHR-EX group was significantly higher than the SHR-SED group, +dp/dtmax 
significantly increased, -dp/dtmax decreased (P<0.01), LVSP increased (P<0.01). 3) 
The fluorescence intensity of CaM and AKAP150 in the SHR-SED group was higher 

than WKY-SED group (P<0.01), and the fluorescence intensity of the SHR-EX group 
AKAP150 was higher than SHR-SED group (P<0.01), and the expression of CaM was 
lower than the SHR-SED group (P<0.01). 4) The protein expression of p-CaMKIIδ, 
CaMKIIδ and AKAP150 in the SHR-SED group was higher than that in the WKY-
SED group (P<0.01). The expression of p-CaMKIIδ/CaMKIIδ, p-HDAC4/HDAC4 
and MEF2 of SHR-EX group are lower than the SHR-SED group (P<0.01). The 
expression of AKAP150 of SHR-EX was higher than SHR-SED group (P<0.01).
Conclusion: Aerobic exercise reduced the activity of the CaMKIIδ-MEF2 signaling 
pathway and increased the expression of AKAP150 in the SHR myocardial, which is 
one of the molecular mechanisms to improve the function of the heart.
Key words: cardiac function; CaMKIIδ-MEF2 signaling pathway; aerobic exercise; 
AKAP150
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934 Board #60 May 27 2:30 PM - 4:00 PM
Physical Activity Is An Important Prescription For 
Kidney Transplant Patients And Those Receiving 
Dialysis
Eli G. Thalos1, Alexis C. King2, Lewis E. Jacobson3, Jonathan 
M. Saxe3, Cynthia Villalobos1, Courtney D. Jensen1. 1University 
of the Pacific, Stockton, CA. 2University of Illinois at Urbana-
Champaign, Champaign, IL. 3St. Vincent Hospital, Indianapolis, 
IN.
Email: e.thalos@gmail.com
(No relevant relationships reported)

Chronic kidney disease (CKD) affects 13% of U.S. adults. Patients endure a 
disproportionate amount of cardiovascular complications with nearly 50% of dialysis 
patients experiencing a premature death related to cardiovascular disease. Although 
participation in regular physical activity can mitigate CKD complications, more than 
half of nephrologists fail to recommend it to their patients. PURPOSE: To investigate 
the effects of physical activity on hemoglobin and health outcomes in CKD patients. 
METHODS: We analyzed patients admitted to a hospital in the Midwestern United 
States. A comprehensive metabolic panel and health history, including physical activity 
(PA) levels, were obtained upon admittance. Patients were assigned a status of either 
active (N=23) or sedentary (N=45). Independent-samples t-tests and chi-squared 
tests compared sedentary and active groups. Linear and negative binomial regression 
models tested the effect of PA on Hb and hospital length of stay (LOS). RESULTS: 
Across the total sample, patients were 64.7 ± 17.4 years old, 40.3% were obese, they 
remained in the hospital for 6.9 ± 7.5 days, 16.2% received dialysis during treatment, 
5.9% had a history of kidney transplant, and 4.4% died. Patients with a history of 
transplant had a reduction in Hb of 3.7 g/dL (p<0.001) and exhibited a trend for a 
higher rate of engagement in PA (p=0.073). Patients receiving dialysis had 2.4 g/
dL lower Hb (p=0.006) and comparable rates of PA (p=0.616). All cases of mortality 
occurred in the sedentary group, and the Hb of patients who expired was 2.2 g/dL 
lower; owing to a small sample, this failed to reach significance (p=0.179). Physically 
active patients had 1.4 g/dL higher Hb (p=0.041). Holding constant transplant status 
and whether patients received dialysis, PA predicted an increase in Hb of 1.75 g/dL 
(p=0.007; 95% CI: 0.489 to 3.011) and a 96.4% shorter LOS (p=0.005; 95% CI of 
IRR: 0.003 to 0.373). In turn, Hb was a trending predictor of mortality; each additional 
g/dL predicted a 38.3% reduction in odds (p=0.069; 95% CI of OR: 0.367 to 1.038). 
CONCLUSION: Independent of dialysis and transplant status, engagement in regular 
physical activity elicited an increase in Hb and shortened hospital stays among CKD 
patients. Our findings reinforce the importance of physical activity prescription as a 
standard component of care.

935 Board #61 May 27 2:30 PM - 4:00 PM
Evaluating Acceptability Domain Of An Intradialytic 
Exercise Program-Patient Adherence And Nursing 
Documentation
Iwona Gabrys1, Stephanie Thompson2. 1Alberta Kidney Care 
North, Alberta Health Services, Edmonton, AB, Canada. 
2University of Alberta, Edmonton, AB, Canada.
Email: igabrys12@gmail.com
(No relevant relationships reported)

For patients with end stage renal disease, exercise during hemodialysis (HD), 
intradialytic exercise (IDE), may mitigate treatment related symptoms including 
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cramping, restless legs, and fatigue. In Alberta Kidney Care North, IDE is supervised 
by a clinical exercise physiologist (CEP) and dialysis unit staff assist with program 
delivery.
PURPOSE: The aim of this study was to examine program responsiveness to the 
patients’ needs (acceptability) by evaluating documentation of patient adherence.
METHODS: 1,752 exercise sessions were audited at 6 hemodialysis units. Patient 
reported participation was collected directly from patients within 10 days of the audit. 
Baseline and subsequent physical reassessments were examined to verify the validity 
of patient recall, relative to the required exercise dose. Data points were divided 
into 2 categories: active IDE participants(A-IDE) and non-active IDE(NA-IDE) 
participants. A-IDE were defined as patients who completed at least 1 IDE session/
week for 4 weeks. NA-IDE participants were defined as those previously assessed and 
programmed but recently discharged, on a medical hold, or participating in a home 
exercise program at the time of the audit.
RESULTS: Of the 1,332 A-IDE sessions audited, nurses documented patient 
participation 28.08%, no participation 49.4%, and did not document 22.52%. Patients 
reported adherence 63.74%. Physical reassessment data showed improved outcome 
measures thereby, validating patient recall of adherence. Of 420 NA-IDE HD data 
sheet analyzed, nurses documented patient participation 1.9%, no participation 
70.24%, and did not document 27.85%. Patient report and documentation agreed 2.7%.
CONCLUSIONS: Assessment of IDE participation is an integral component to the 
evaluation of an IDE program. Discrepancies between patient report and documented 
adherence exist. We found that patient report is valid, based on improved measures at 
reassessments; however, we must establish feasible methods for dialysis staff to collect 
adherence when CEPs are not present. Staff training, including regular surveys to 
assess staff knowledge of processes, may provide valuable information on units with 
a high staff turnover. Implementing an IDE prescription confirmation, as a standard 
practice in HD treatment preparation, may affirm participation.

936 Board #62 May 27 2:30 PM - 4:00 PM
Resveratrol Ameliorates Exhaustive Exercise-induced 
Acute Kidney Injury In Rats Via Sirt1/nf-κB Pathway 
Modulation
Fang Li, Jianmin Cao. Beijing Sport University, Beijing, China.
Email: lifang200621@163.com
(No relevant relationships reported)

PURPOSE: Resveratrol is a naturally sirtuin1 activator, its renal protective effects 
have been validated in a variety of animal models of kidney disease, however, there 
is still no systematic study on resveratrol to improve rat kidney damage caused by 
exhaustive training, and whether the regulation of renal inflammatory response is 
through SIRT1/NF-κB signaling pathway.
METHODS: In this study, 32 SD rats were randomly divided into: control 
group (Con), resveratrol group (Rsv), exhaustive exercise group (Ex), exhaustive 
exercise+resveratrol group (Ex+Rsv). Rsv and Ex+Rsv group were given 
resveratrol(50mg/kg body weight)by gavage, Ex and Ex+Rsv group performed four 
weeks of exhaustive training. Anesthesia treatment was taken 24 hours after the last 
training. RESULTS: The results showed that Scr in the Ex group (175.66 ± 16.08 vs. 
153.34 ± 8.67, P < 0.01), BUN (6.67 ± 0.53 vs. 5.37 ± 0.19, P < 0.01) and urinary 
NGAL (9.01 ± 0.18 vs. 7.48 ± 0.31, P < 0.01) were increased significantly compared 
with the Con group. The expression of NF-κB P65 in Ex group was significantly 
increased (0.77 ± 0.10 vs. 0.27 ± 0.03, P < 0.01). The expression of SIRT1 in Rsv and 
Ex+Rsv group were significantly higher than that in the Con (0.90 ± 0.14 vs. 0.43 ± 
0.15, P < 0.05) and Ex (1.0 ± 0.28 vs. 0.38 ± 0.12, P < 0.01) respectively; Compared 
with the Ex group, the NF-κB P65 (0.77±0.11 vs. 0.27±0.03, P < 0.05) and Ac-NF-κB 
P65 (0.52±0.13 vs. 0.78±0.11, P < 0.05) in Ex+Rsv showed a significant decrease in 
protein level expression. CONCLUSIONS: The above results indicate that high-
intensity exhaustive exercise leads to renal injury in rats and activates the expression 
of NF-κB in rat kidney. Resveratrol can significantly increase the expression of SIRT1 
at the protein level and increase the deacetylation to reduce the level of acetylation 
of NF-κB P65 protein, further reducing the expression of NF-κB. The mechanism by 
which resveratrol reduces the inflammatory response induced by exhaustive training in 
rats may be related to the SIRT1/NF-κB pathway.

937 Board #63 May 27 2:30 PM - 4:00 PM
Role And Determinants Of Chronotropic Incompetence 
In A Kidney Transplant Recipients Population
Sara Ortolan, Daniel Neunhaeuserer, Francesca Battista, 
Alessandro Patti, Martina Rossetto, Caterina Di Bella, Andrea 
Gasperetti, Lucrezia Furian, Andrea Ermolao. Padova University 
Hospital, Padova, Italy.
Email: sara.ortolan88@gmail.com
(No relevant relationships reported)

Hemodialysis patients reveal a significantly reduced exercise capacity, often associated 
with the presence of Chronotropic Incompetence (CI). Both these conditions are well 
known cardiovascular risk factors. Very limited data exists on CI in Kidney Transplant 
Recipients (KTRs).
PURPOSE:To describe the prevalence of CI in a KTRs population and to analyze 
its potential determinants and its effects on functional capacity.METHODS: 
Consecutively recruited KTRs 3 months after transplantation underwent a 
Cardiopulmonary Exercise Test with an incremental protocol. 175 KTRs were included 
and the test was repeated in 60 subjects after a mean period of 22 months. Laboratory 
and drug therapy data were collected. CI was defined by the formula: MCI = (HRpeak-
HRrest)/(HRpredicted-HRrest) / (V̇O2peak-V̇O2rest)/(V̇O2predicted-V̇O2rest) (MCI: 
metabolic chronotropic index, HR: heart rate, V̇O2: oxygen consumption). The 
prevalence of CI was calculated on 175 KTRs, while the multivariate regression 
analysis was conducted on 60 KTRs that repeated the test.
RESULTS: In the whole population the CI prevalence was 30.9%. The 60 reassessed 
KTRs (age 51.6±1.3 years, 77% men) showed significant differences between 3 and 
22 months after transplantation in the hemoglobin level (123.4±16.6 vs 136.4±17.8 
g/L, p < 0.001) and in the proportion of beta-blocker therapy (50 vs 23.3%, p < 0.001), 
but no differences in V̇O2/kg peak (26.5±7.0 vs26.8±8.2 ml/kg/min, p = 0.85) nor in 
CI prevalence (31.7 vs 36.7, p = 0.41). KTRs with CI demonstrated no significant 
differences of V̇O2peak nor at 3 or at 22 months after transplantation, compared to 
KTRs without CI. The only determinant of CI at the two visits was the presence 
of arterial hypertension. Gender, age, BMI, the presence of diabetes, the type of 
immunosuppressive therapy, the duration of follow-up and beta-blocker therapy did 
not appear to be determinants of CI. CONCLUSIONS: KTRs are characterized 
by reduced functional capacity but the CI does not seem to significantly limit their 
functional level. In contrast to what it would be expected, beta-blocker therapy does 
not appear to be a CI determinant, while its only significant determinant was arterial 
hypertension.

938 Board #64 May 27 2:30 PM - 4:00 PM
Circulating Steroid Changes In Response To Extreme 
Physical Stress In Male Athletes
Éva Csöndör1, Roland Ligetvári1, Gellért Karvaly2, Gabriella 
Far1, Ákos Móra1, Zsolt Komka3, Barna Vásárhelyi2, Miklós 
Tóth3, Viktor Miklós Tóth4, Tímea Stromájer-Rácz1, József 
Betlehem1, Pongrác Ács1, András Oláh1. 1University of Pécs, 
Pécs, Hungary. 2Semmelweis University, Budapest, Hungary. 
3University of Physical Education, Budapest, Hungary. 4Eötvös 
Loránd University, Budapest, Hungary.
Email: eva.csondor@gmail.com
(No relevant relationships reported)

PURPOSE: Athletes put themselves on a regular physical load to stay competitive. 
Steroids play a significant role in the regulation of cardiovascular, metabolic and many 
other functions in stress situations. Our aim was to monitor the response of steroid 
hormones to physical stress.
METHODS: We investigated the plasma levels of 14 different endogenous steroid 
molecules in a model of extreme acute physical stress (vita maxima treadmill test) 
in male athletes (n=45; median age=21). Steroid levels were measured using liquid 
chromatography-tandem mass spectrometry. Cardiovascular-, metabolic-, and gas-
exchange parameters were also evaluated. All values were measured at baseline, at 
maximum stress and 30 minutes into the rest period.
RESULTS: The plasma concentrations of 9 steroids elevated significantly (p<0.05) 
at the peak compared to baseline, and 11 metabolites elevated significantly (p<0.05) 
in the rest period compared to baseline. After load 9 steroid showed an increase of 
at least 50% compared to baseline. Aldosterone showed the highest increase at peak, 
with 75.83%, and in the rest phase corticosterone elevated with 123.36%. Blood 
pressure, heart rate and lactate parameters increased significantly at the peak of 
the load (p<0.01). Cardiac and metabolic values did not correlate with the steroid 
concentrations. We calculated 11 enzyme activities from the product and substrate 
ratios, and we found significant differences. There were 4 enzymatic pathway which 
showed significant increase. 11β-HSD (p<0.01) and aldosterone-synthase (p<0.01) 
elevated at the peak. In the restitution 17,20-lyase and 11β-HSD in another pathway 
increased significantly (p<0.01).
CONCLUSIONS: All three lines of the adrenal cortex are affected by extreme 
physical stress. Cardiovascular, metabolic and gas-exchange parameters increase early, 
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followed by changes in the levels of endogenous steroids. as a later response. We 
showed for the first time in this model the elevation of some steroids, like aldosterone, 
corticosterone and others, and identified the enzymatic pathways involved. Literature 
results were partially reproduced, with further changes in steroid levels revealed by 
our model. This research was supported by: GINOP-2.3.2-15-2016-00047, Széchenyi 
2020., 20765/3/2018 FEKUTSRAT projects.

939 Board #65 May 27 2:30 PM - 4:00 PM
Renal And Segmental Artery Hemodynamic Response 
To Mild Hypercapnia
Christopher L. Chapman1, Paul J. Kueck1, Wenjie Ji1, Emma 
L. Reed1, Morgan L. Worley1, Hannah Zazulak1, Zachary J. 
Schlader, FACSM2, Blair D. Johnson, FACSM1. 1University 
at Buffalo, Buffalo, NY. 2Indiana University, Bloomington, IN. 
(Sponsor: Blair Johnson, FACSM)
Email: cc338@buffalo.edu
(No relevant relationships reported)

The risk of kidney disease is elevated in conditions associated with sustained 
or transient elevations in the partial pressure of carbon dioxide, such as chronic 
obstructive pulmonary disease or sleep apnea. Indirect evidence indicates that 
hypercapnia induces renal vasoconstriction, a response that differs from the 
vasodilatory response that occurs in most other vascular beds. Thus, one mechanism 
underlying an increased risk of kidney disease is that repeated hypercapnia-induced 
episodes of renal vasoconstriction reduce oxygen delivery and compromise renal 
oxygenation. However, it is unknown if hypercapnia elevates vascular resistance 
in vessels going to or within the kidneys. PURPOSE: To test the hypothesis that 
breathing a hypercapnic gas mixture increases vascular resistance in the renal and 
segmental arteries. METHODS: After 45 min of supine rest, renal hemodynamics 
were assessed in eleven healthy adults (27 ± 4 years, 5 females) immediately prior to 
(AIR) and while breathing a 3% CO2, 21% O2, 76% N2 gas mixture for 5 min (CO2). 
The partial pressure of end-tidal CO2 (PETCO2, capnography) and mean arterial 
pressure (MAP, finger photoplethysmography) were measured continually. Blood 
velocity (BV) in the distal segment of the right renal artery (Renal) and the middle 
portion of the same segmental artery within a given subject (Segmental) were assessed 
using the coronal approach via Doppler ultrasound. Vascular resistance (VR) was 
calculated as MAP/BV. RESULTS: CO2 increased PETCO2 (45 ± 3 vs. 48 ± 3 mmHg, 
P<0.01). CO2 did not change MAP (AIR: 90 ± 4, CO2: 90 ± 5 mmHg, P=0.83). In the 
renal artery, CO2 reduced BV (33.7 ± 8.0 vs. 31.3 ± 7.7 cm/s, P=0.02), and elevated 
VR (2.8 ± 0.9 vs. 3.1 ± 1.0 mmHg/cm/s, P=0.03). Similarly, in the segmental artery, 
CO2 reduced BV (24.5 ± 5.9 vs. 22.0 ± 4.6 cm/s, P<0.01) and increased VR (4.0 ± 1.1 
vs. 4.3 ± 1.1 mmHg/cm/s, P<0.05). CONCLUSION: These findings suggest that mild 
hypercapnia elevates vascular resistance in the renal and segmental arteries.

940 Board #66 May 27 2:30 PM - 4:00 PM
Heart Rate Variability Responses To Exercise In Mid-
spectrum Chronic Kidney Disease
Matthew N. Peterson1, Jeffrey S. Forsse1, Zacharias Papadakis2, 
Peter W. Grandjean, FACSM3. 1Baylor University, Waco, TX. 
2Barry University, Miami Shores, FL. 3University of Mississippi, 
Oxford, MS. (Sponsor: Dr. Peter Grandjean, FACSM)
(No relevant relationships reported)

BACKGROUND: Heart rate variability (HRV) is a measure of autonomic nervous 
system (ANS) activity, and decreased HRV is associated with many cardiovascular 
conditions. Chronic kidney disease (CKD) is characterized by a decrease in renal 
function and may be associated with ANS imbalances in the renal vasculature. Low 
HRV is associated with CKD incidence. Exercise is able to alter HRV by modulating 
the ANS. The effect of exercise on HRV in mid-spectrum CKD patients remains 
understudied. PURPOSE: To determine the effect of steady-state exercise (SSE) and 
high-intensity interval exercise (HIIE) on post-exercise HRV in patients with stage 3 
or 4 CKD. METHODS: Twenty participants with stage 3 or 4 CKD (n = 6 men; n = 
14 women; age 62.0 ± 9.9 yr; weight 80.9 ± 16.2 kg; body fat 37.3 ± 8.5% of weight; 
VO2max 19.4 ± 4.7 ml/kg/min, eGFR 51.5 ± 6.82). On separate days, each participant 
completed 30 minutes of aerobic exercise on the treadmill with exercise intensities 
set at 65% VO2reserve for SSE and 90% and 20% of VO2reserve in 3:2 min ratio for 
HIIE in a randomized crossover design. Both conditions averaged ~ 65% VO2reserve. 
HRV was measured at baseline, immediately post-exercise (IPE), 1-hr post-exercise, 
and 24-hr post-exercise. HRV was measured for 5 mins in the supine position using 
an elastic belt and Bluetooth monitor (Polar H7). CardioMood software was used 
to process HRV variables high frequency (HF), low frequency (LF), and standard 
deviation of all NN intervals (SDNN). Data were analyzed using 2 (condition) by 4 
(time) repeated-measures ANOVAs. Data violated normality and were natural log (ln) 
transformed prior to analysis. Significant main effects were followed up using pairwise 
comparisons using a Bonferroni adjustment for multiple comparisons. All analyses 
were performed using SPSS (v.26). RESULTS: For ln LF/HF there were no significant 
main effects for exercise condition, time, or their interaction (p > 0.05). For ln HF (F 

= 3.507, p < 0.05, ηp
2 = 0.156), ln LF (F = 3.093, p < 0.05, ηp

2 = 0.140), and ln SDNN 
(F = 3.761, p < 0.05, ηp

2 = 0.165) there was a significant main effect for time. Post-hoc 
comparisons revealed that HF, LF, and SDNN were lower IPE than for all other time 
points. CONCLUSION: Thirty minutes of aerobic exercise transiently decreases HRV 
in mid-spectrum CKD patients. This response was not modified by exercise condition.

941 Board #67 May 27 2:30 PM - 4:00 PM
INCREASES IN PHYSICAL CAPACITY (VO2 PEAK) 
IMPROVES RENAL PROTECTIVE EFFECTS IN CKD 
AND MITOCHONDRIAL FUNCTION
Wesley H. Silva, Rafael S. Luiz, Alexandre Saud, Natália 
Reinecke, Luciana Jorge, Samuel Trindade, Rodolfo Rampaso, 
Waldemar S. Almeida, Mirian Boim. University Federal of São 
Paulo, São Paulo, Brazil.
(No relevant relationships reported)

PURPOSE: Physical exercise improves mitochondrial function and biogenesis. It is 
common for CKD patients to be physically inactive having less physical and functional 
capacity when compared to the general population. The aim of this study was to 
evaluate physical capacity, renal function and mitochondrial function in rats with CKD 
by nephrectomy 5/6 (Nx5/6)
METHODS: Adult Wistar rats were divided into groups (n=8): SHAM; 
Sedentary+Nx5/6+Sedentary (Sed), Sedentary+Nx5/6+Exercise (SE), 
Exercise+Nx5/6+Sedentary (ES) and Exercise+Nx5/6+Exercise (Exe). The physical 
capacity was performed with ergoespirometry test (Vo2 peak) and maximal exercise 
test (Mtest). EXE periods were as follows: 40-60min/day, 5 days a week, during 8 
weeks, 40 to 60% of MEtest. We evaluated proteinuria (uProt), blood urea nitrogen 
(BUN) and blood pressure (BP). By Western Bloting evaluated renal AMPK Pathway 
(AMPK and PGC1- alpha) was
RESULTS: The Physical Capacity (VO2 peak) was increased in SE and Exe vs Sed 
(31.8±0.7; 35.2±0.9 vs 23.1±1.8. p<0.05, respectively), and Mtest was improved in 
SE and Exe vs Sed (34.2±2.1; 37.9±1.7 vs 24.8±0.6. p<0.05, respectively). The Exe 
group presented a significant reduction in proteinuria when compared to the SE and 
ES (61.1±20.9 vs 173±39.2 vs 124.4±14.1. p <0.05, respectively). BUN was higher 
in SE and ES vs Exe (57.2±7.4 vs 65.6±7.8 vs 51.1±7.4. p <0.05, respectively). There 
was a decrease in BP in the SE and Exe groups when compared with the Sed group 
(215±1 and 219±2 vs 251±2, p <0.05, respectively), but the blood pressure values still 
remained high. The Renal AMPK Pathway was reduced in all group vs Sed in terms of 
protein levels (AMPK and PGC1- alpha)
CONCLUSIONS: The Increased physical capacity Vo2 peak and Mtest minimized the 
impact of Nx5/6 in the CKD, attenuating proteinuria, an important index of progressive 
loss of renal function and to improve mitochondrial function. Finally, previous exercise 
induced protection for CKD, especially under this experimental protocol. Thus, it is 
reasonable to suggest that exercise may be an additional strategy to be employed in 
CKD

942 Board #68 May 27 2:30 PM - 4:00 PM
Overshoot Of The Respiratory Exchange Ratio During 
Recovery From Maximal Exercise In Kidney Transplant 
Recipients
Alessandro Patti, Daniel Neunhaeuserer, Sara Ortolan, Francesca 
Battista, Lucrezia Furian, Andrea Gasperetti, Andrea Ermolao. 
Padua University-Hospital, Italy, Padua, Italy.
(No relevant relationships reported)

PURPOSE: The overshoot of the respiratory exchange ratio (RER) during recovery 
from maximal cardiopulmonary exercise testing (CPET) has been found reduced in 
magnitude among patients with heart failure, possibly due to the slow recovery kinetics 
of VO2. To investigate whether this phenomenon could be present also in patients with 
peripheral limitations to exercise, a population of kidney transplant recipients (KTRs) 
was specifically studied, since these patients may present peripheral alterations at the 
muscular and microvascular level. METHODS: RER was retrospectively evaluated 
during recovery after maximal exercise (peak RER > 1.1) in KTRs without history of 
systolic dysfunction that underwent CPET for clinical purposes. Variables assessed 
were the maximum RER during recovery (RER-max), the RER overshoot magnitude 
(RER-OM: (RER-max - peak RER) / peak RER %) and the time from peak RER to 
RER-max. Patients signed informed consent. RESULTS: 57 KTRs were included in the 
study (28% females). The median value of peak RER was 1.2 (IQR 0.1). Mean RER-
max and RER-OM were 1.6 ± 0.2 and 28.4 ± 12.7%, respectively. The time to reach 
RER-max was on average 131.4 ± 42.8 s. RER-OM showed significant correlations 
with peak VO2 (ρ =0.57; P<0.01), VO2 at the anaerobic threshold (r=0.44; P<0.01), 
VE/VCO2 slope (r=-0.32; P<0.05) and oxygen uptake efficiency slope (r=0.48; 
P<0.01). RER-max showed comparable correlations with these parameters, however, 
conversely to RER-OM, it was conditioned by peak RER (ρ=0.50; P<0.01). Finally, 
RER-OM was found significantly different among sub-populations of KTRs when 
stratified by patients’ aerobic capacity (Weber class A vs. B+C: 31.1 ± 12.1% vs. 18.6 
± 9.9%; P<0.01) or ventilatory efficiency (Ventilatory class I vs. II: 30.9 ± 13.3% vs. 
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23.2 ± 9.6%; P=0.03). CONCLUSIONS: This is the first study in KTRs investigating 
the recovery of RER, which seems to be affected by patients’ cardiorespiratory fitness. 
The present data showed that the RER-OM values of this population are similar 
to normal subjects’ values reported in literature. Moreover, RER-OM appears as a 
valuable parameter to assess the recovery of RER, being independent from peak RER 
and directly correlated to other prognostic CPET parameters.

B-68 Free Communication/Poster - Vascular 
Function I
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943 Board #69 May 27 2:30 PM - 4:00 PM
A Practical Measure Of Endothelial Function 
Applicable To The Routine Clinical Setting?
Melanie A. Heath1, Drew D. Gourley1, Stanley J. Kleis2, Morteza 
Naghavi3, Hirofumi Tanaka, FACSM1. 1The University of Texas 
at Austin, Austin, TX. 2University of Houston, Houston, TX. 
3Endothelix, Houston, TX. (Sponsor: Hirofumi Tanaka, FACSM)
(No relevant relationships reported)

Background: The VENDYS-II is an alternative, fully automated and noninvasive 
methodology to evaluate endothelial function using temperature change on finger as 
a surrogate measure of the magnitude of vascular reactivity index (VRI). Due to the 
simplicity, it could provide more feasible technique to assess vascular endothelial 
function in the clinical setting. A most recent modification to the technique includes 
the application of occlusion cuff at the base of a finger. Purpose: To assess the validity 
of the VENDYS-II device compared with the standard flow-mediated dilation (FMD) 
protocol. Methods: Twelve participants (7 males; 37±16 years) varying widely in age, 
health, ethnic, and socioeconomic status were studied. Occlusion cuff was placed over 
the right antecubital fossa or at the base of the right index finger. Temperature monitors 
were placed on bilateral index fingers to assess change in temperature throughout 
5-minute occlusion and recovery phases. FMD was obtained simultaneously using 
high-resolution ultrasound. Results: Mean brachial artery FMD was 7.2±2.6%. 
Measures of VRI obtained with the upper arm occlusion were significantly associated 
with simultaneously obtained brachial artery FMD (r=0.73). VRI values obtained with 
the finger occlusion (1.6±0.4AU) were not significantly different from VRI measured 
with the brachial artery occlusion (1.7±0.3AU), and both VRI values were moderately 
correlated with each other (r=0.50). Conclusion: Finger-based VRI may be a valid 
and novel alternative measure of endothelial function that is more suitable than the 
standard FMD for the assessment of endothelial function in the routine clinical setting.

944 Board #70 May 27 2:30 PM - 4:00 PM
Chronic And Acute Benefits Of Reduced Sitting In 
Individuals With Increased Cardiovascular Risk
Yvonne Hartman, Laura Tillmans, David Benschop, 
Astrid Hermans, Kevin Nijssen, Peter Willems, Cees Tack, 
Maria Hopman, FACSM, Jurgen Claassen, Dick Thijssen. 
Radboudumc, Nijmegen, Netherlands.
Email: yvonne.hartman@radboudumc.nl
(No relevant relationships reported)

Sedentary behavior increases the risk for cardiovascular and cerebrovascular disease. 
However, little work examined the causal link between a decline in sedentary behavior 
and cardio- and cerebrovascular function, and the potential underlying mechanisms 
for this relation. PURPOSE to examine the chronic (16-week) and acute (3-hour) 
impact of reducing sedentary behavior on vascular and cerebrovascular function 
in subjects with increased cardiovascular risk. METHODS This prospective study 
included 24 individuals with increased cardiovascular risk (65±5 years, 29.8±3.9 kg/
m2). Before and after 16-week reduced sitting, using a mobile-Health device with 
vibrotactile feedback, we examined: i. vascular function (flow-mediated dilation 
(FMD)), ii. cerebral blood flow (CBFv, transcranial Doppler), and iii. cerebrovascular 
function (cerebral autoregulation (CA) and cerebral vasomotor reactivity (CVMR)). 
To better understand potential underlying mechanisms, before and after intervention, 
we evaluated the effects of 3-hour sitting with and without light-intensity physical 
activity breaks (every 30-minutes). RESULTS The first wave of participants showed 
no change in sedentary time (n=9, 10.3±0.5 to 10.2±0.5 hours/day, P=0.87). Upon 
intervention optimization, the subsequent participants (n=15) decreased sedentary 
time (10.2±0.4 to 9.2±0.3 hours/day, P<0.01). This resulted in significant increases in 
FMD (3.1±0.3 to 3.8±0.4%, P=0.02) and CBFv (48.4±2.6 to 51.4.±2.6 cm/s, P=0.02), 
without altering CA or CVMR. Before and after the 16-week intervention, 3-hour 
exposure to uninterrupted sitting decreased FMD and CBFv, whereas physical activity 
breaks prevented a decrease (both P<0.05). CA and CVMR did not change (P>0.20). 

CONCLUSION Long-term reduction in sedentary behavior in older subjects with 
increased cardiovascular risk improves peripheral vascular function and cerebral blood 
flow, and acutely prevents impaired vascular function and decreased cerebral blood 
flow. These results highlight the potential benefits of reducing sedentary behavior to 
acutely and chronically improve cardio/cerebrovascular risk. Study is registered at the 
Netherlands Trial Register (NTR6387) (https://www.trialregister.nl/trial/6215).

945 Board #71 May 27 2:30 PM - 4:00 PM
EXPLORING SEX DIFFERENCES ON ARTERIAL 
STIFFNESS IN RESPONSE TO HEAVY ROPE 
EXERCISE
Sarah G. Kearney, Jason C. Parks, Erica M. Marshall, Stacie M. 
Humm, Meredith C. Paskert, J Derek Kingsley, FACSM. Kent 
State University, Kent, OH.
(No relevant relationships reported)

PURPOSE: To evaluate sex differences on aortic and carotid arterial stiffness, and 
carotid artery compliance (CAC), following heavy rope exercise (HRE). METHODS: 
Twenty-seven resistance-trained individuals (Men: n=14, Mean±SD: Age: 23 ± 3 
yrs; Women: n=13, Age: 22 ± 2yrs) participated. All measurements were collected at 
Rest, and 15 (Rec1), 30 (Rec2), and 60 (Rec3) minutes following HRE. Aortic arterial 
stiffness was assessed by pulse wave velocity (PWV), while carotid arterial stiffness, 
via beta stiffness index (BSI), and CAC, were collected via Doppler ultrasound. 
HRE utilized six 15-second exercise bouts using a double wave pattern (180bpm), 
with 30-second seated recovery. Two-way repeated measures ANOVAs were used 
to determine differences in PWV, BSI, and CAC, between the sexes across time. 
RESULTS: Men had significantly greater height (p ≤ 0.001) and weight (p ≤ 0.001). 
There were no significant sex by time interactions for PWV (p = 0.96) or BSI (p = 
0.09). A significant main effect of time (p ≤ 0.001) showed that PWV significantly 
increased during Rec1, however, returned to below resting value at Rec3 (Men= Rest: 
5.9 ± 0.7 m/s, Rec1: 6.2 ± 0.7 m/s, Rec2: 6.0 ± 0.7 m/s, Rec3: 5.7 ± 0.7 m/s; Women= 
Rest: 5.3 ± 0.8 m/s, Rec1: 5.7 ± 0.9 m/s, Rec2: 5.3 ± 0.7 m/s, Rec3: 5.1 ± 0.5 m/s). 
A main effect of time for BSI (p = 0.002) showed a significant increase during Rec1 
and Rec2 from Rest, while Rec3 returned to Rest (Men= Rest: 3.2 ± 1.1 units, Rec1: 
4.0 ± 1.5 units, Rec2: 3.5 ± 1.6 units, Rec3: 3.3 ± 1.5 units; Women= Rest: 2.6 ± 1.0 
units, Rec1: 3.6 ± 1.6 units, Rec2: 4.3 ± 1.7 units, Rec3: 2.4 ± 0.8 units). There was 
a significant sex by time interaction for CAC (p = 0.05). Men did not significantly 
change across time, however, from Rest women significantly decreased during Rec2, 
then significantly increased from Rec2 to Rec3 (Men= Rest: 0.2 ± 0.1 mm2/mmHg, 
Rec1: 0.2 ± 0.1 mm2/mmHg, Rec2: 0.2 ± 0.1 mm2/mmHg, Rec3: 0.2 ± 0.1 mm2/
mmHg; Women= Rest: 0.3 ± 0.1 mm2/mmHg, Rec1: 0.2 ± 0.1 mm2/mmHg, Rec2: 
0.2 ± 0.1 mm2/mmHg, Rec3: 0.3 ± 0.1 mm2/mmHg). CONCLUSIONS: These data 
suggest that HRE does not produce differences in aortic or carotid arterial stiffness 
between sexes. The initial decrease in women’s CAC is likely due to greater relative 
intensity, while the increase in CAC back to resting values is potentially due to the 
cardioprotective effects of estrogen.

946 Board #72 May 27 2:30 PM - 4:00 PM
Abstract Withdrawn

947 Board #73 May 27 2:30 PM - 4:00 PM
L-citrulline Supplementation Attenuates Aortic 
Pressure And Wave Reflection Responses To Cold 
Stress In Older Adults
Salvador J. Jaime1, Jessica Nagel1, Elizabeth Schwab1, 
Christopher Martinson1, Kim Radtke1, Richard P. Mikat1, Arturo 
Figueroa, FACSM2. 1University of Wisconsin-La Crosse, La 
Crosse, WI. 2Texas Tech University, Lubbock, TX. (Sponsor: 
Arturo Figueroa, FACSM)
Email: sjaime@uwlax.edu
(No relevant relationships reported)

PURPOSE: Aging is a major risk factor for cardiovascular events due to increased 
pressure wave reflection. Cold exposure augments central blood pressure and wave 
reflection due to sympathetic-mediated vasoconstriction, which elevates the risk for 
adverse cardiovascular events in older adults. L-citrulline (L-CIT) supplementation 
improves endogenous synthesis of nitric oxide and contributes to reduce aortic systolic 
blood pressure (SBP) and pulse pressure (PP) responses to cold pressor test (CPT) 
in young men; however, the impact on wave reflection in older adults is unknown. 
The purpose of this study was to elucidate the efficacy of L-CIT to attenuate aortic 
hemodynamic responses to CPT in older adults.
METHODS: Sixteen adults (n=16, 60-85 yrs) were randomly assigned to placebo or 
L-CIT (6g/day) for 14 days in a crossover, double-blind design. Brachial and aortic 
SBP, PP, augmented pressure (AP), augmentation index standardized at 75 bpm 
(AIx@75), and pressure of the forward (Pf) and reflected (Pb) waves were evaluated at 
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rest and during CPT before and after the assigned intervention. An analysis of variance 
with repeated measures was used to determine if there were differences within and 
between interventions at rest and during CPT.
RESULTS: No significant changes with either intervention were observed at rest. 
Responses in aortic PP (-9.1 vs. 2.9; P=.008), AP (-4.1 vs. 2.1; P=.004), AIx (-3.7 vs. 
2.1; P = .015), AIx@75 (-3.4 vs. 2.4; P = .024), Pf (-5.1 vs. 2.9; P = .034), and Pb 
(-3.4 vs. 1.7; P = .027) were significantly attenuated following L-CIT supplementation 
compared with placebo.
CONCLUSIONS: Although L-CIT had no effect on resting aortic hemodynamics, 
L-CIT attenuated aortic pressure and wave reflection responses during CPT in older 
adults. Therefore, short-term L-CIT supplementation may elicit cardioprotection 
during cold exposure in older adults.

948 Board #74 May 27 2:30 PM - 4:00 PM
Single Dry Cupping Treatment On Vascular Function In 
Healthy Young Individuals
Arturo A. Arce-Esquivel, S. Andrew Cage, Ashley N. Tulloch, 
Joyce E. Ballard, FACSM. The University of Texas at Tyler, 
Tyler, TX. (Sponsor: Joyce E. Ballard, FACSM)
(No relevant relationships reported)

Cupping, part of traditional Chinese medicine, is regularly observed to bring about 
pain relief and to increase a patient’s general feeling of well-being. It has been 
suggested that cupping promotes hyperemia (i.e., increased blood flow). Flow-
mediated dilatation (FMD) is a widely used method of assessment of vascular function 
that provides a surrogate index for arterial health. PURPOSE: To examine the 
effect of a single dry cupping treatment on vascular function among healthy young 
individuals. METHODS: Five apparently healthy young individuals (3 women and 2 
men, average age: 22 ± 1.48 years) participated in this study. Dry cupping treatment 
was performed applying two plastic cups on the non-dominant arm of each participant. 
Before and after a 10-minute cupping treatment, brachial FMD was evaluated using 
a high-resolution ultrasound with a 7.5-MHz linear array transducer. RESULTS: 
Following the 10-minute cupping treatment, brachial FMD increased significantly 
after the treatment from 7.40 ± 0.65 to 8.98 ± 1.4%, p < 0.05. Participants did not 
experience complications as a result of the intervention. CONCLUSIONS: These 
findings demonstrated that in healthy individuals, dry cupping treatment, was capable 
of increasing vascular function. This study underlies the role of cupping treatment in 
promoting vascular function improvements. Finally, cupping is an inexpensive and 
low-risk alternative therapeutic modality.

949 Board #75 May 27 2:30 PM - 4:00 PM
Dietary Nitrate Counteracts The Elevated Blood 
Pressure Response To Nitric Oxide Synthase Inhibition 
In Humans
Anni Vanhatalo, FACSM1, Jamie Blackwell1, Stephen J. Bailey1, 
Lee J. Wylie1, Bert Bond1, Michael Nyberg2, Andrew M. Jones, 
FACSM1. 1University of Exeter, Exeter, United Kingdom. 
2University of Copenhagen, Copenhagen, Denmark.
(No relevant relationships reported)

Decreased production of nitric oxide (NO) via the endogenous NO-synthase (NOS) 
pathway is a hallmark of impaired endothelial function and is associated with elevated 
blood pressure. Potentiation of the alternative nitrate-nitrite-NO pathway via the diet 
has been suggested as a possible therapeutic strategy to counteract NOS dysfunction, 
but proof-of-concept that exogenous nitrate treatment compensates in situations 
of NOS inhibition in humans is lacking. Purpose: To determine whether dietary 
supplementation with nitrate-rich beetroot juice attenuates the detrimental effects of 
acute NOS inhibition achieved by intravenous infusion of Nω-monomethyl-L-arginine 
(L-NMMA) on vascular function. Methods: Seven male volunteers (age 23 ± 3 years, 
body mass 77.9 ± 6.8 kg) completed four conditions in a double-blind, randomised 
cross-over design: 1) 5-d dietary placebo supplementation with acute saline infusion 
(PL-CON), 2) 5-d placebo supplementation with acute L-NMMA infusion (3 mg/
kgBM over 5 min followed by 55 μg/kgBM/min; PL-LNMMA), 3) 5-d dietary nitrate 
supplementation (12 mmol/d) with acute saline infusion (BR-CON), and 4) 5-d nitrate 
supplementation with acute L-NMMA infusion (BR-LNMMA). Heart rate (HR), 
brachial mean arterial pressure (MAP), and femoral artery blood flow (FBF) were 
measured every 5 min during 20 min of infusion and compared between conditions 
using repeated measures ANOVA. Results: L-NMMA infusion resulted in decreases 
from baseline in HR (PL-LNMMA -5 ± 3, BR-LNMMA -6 ± 5 bpm) and FBF (PL-
LNMMA -114 ± 85, BR-LNMMA -95 ± 71 mL/min) that were greater than after 
saline infusion (HR: PL-CON -2 ± 5, BR-CON -1 ± 4 bpm, P<0.05; FBF: 20 ± 40 
and 18 ± 36 mL/min, P<0.05), with no effects of dietary supplementation. MAP was 
elevated by L-NMMA (PL-LNMMA 9 ± 2, BR-LNMMA 4 ± 2 mmHg) compared to 
saline infusion (PL-CON -2 ± 2, BR-CON 0 ± 2 mmHg, P<0.05), and this response 
was attenuated by ~56% following BR ingestion (P<0.05). Conclusions: Acute 
NOS blockade through systemic infusion of L-NMMA resulted in reduced HR and 
FBF, and elevated MAP, in healthy humans, resembling cardiovascular impairments 

observed in conditions of chronic NOS-dysfunction. BR attenuated the elevation in 
MAP, highlighting the potential for exogenous nitrate to improve vascular control in 
situations where NOS function is impaired.

950 Board #76 May 27 2:30 PM - 4:00 PM
Association Between Arterial Stiffness, Body Mass 
Index And Cardiorespiratory Fitness In 7-to-17 Years 
Old Children
Marco Meucci, Hwan Kim, Nicholas D. Tocci, Austin T. 
Lassiter, Kaitlin T. McShea. Appalachian State University, 
Boone, NC. (Sponsor: Scott Robert Collier, FACSM)
Email: meuccim@appstate.edu
(No relevant relationships reported)

Excess adiposity is a risk factor for cardiovascular disease, however, the obesity 
paradox suggests the existence of a subpopulation of obese individuals that do not 
suffer from those cardiovascular risks. Cardiorespiratory fitness (CRF) is a strong 
indicator of cardiovascular health in children and adults. Both obesity and low 
CRF have shown to independently increase the risk of cardiovascular diseases. 
PURPOSE: The aim of this study was to investigate how central arterial stiffness is 
associated with aerobic capacity and body fat percentage and body mass index (BMI) 
in children aged 7-to-17-years. METHODS: Seventy healthy children, 34 boys and 
36 girls (age 7-17 years; BMI 21.5±5.4 kg/m2; fat mass 23.4±11.5%), participated 
in this study. Percentage of fat mass (FM%) and fat free mass (FFM) were assessed 
using air displacement plethysmography (Bod Pod COSMED). Arterial stiffness was 
assessed measuring carotid-femoral PWV (cfPWV) with the SphygmoCor XCEL 
(AtCor Medical, Inc.). CRF was assessed through breath-by-breath gas analysis (K5, 
COSMED) using a 15 watts per minute graded exercise test on a cycle ergometer. 
The VO2 at the first ventilatory threshold (VT1) was identified using the V-slope 
technique and as the lowest respiratory equivalent for oxygen. Differences in cfPWV 
between quartiles of VO2 at VT1, %BF, and BMI were assessed using a multivariate 
general linear model. RESULTS: cfPWV was higher in the first VO2 at VT1 quartile 
compared to the fourth when VO2 is normalized by FFM (4.99±0.73 vs 4.24±0.69 m/s, 
p<0.05). No differences in cfPWV were observed between first and fourth VO2 at VT1 
quartiles when VO2 is normalized by body mass (5.05±0.92 vs 4.34±0.71 m/s). cfPWV 
was higher in the fourth and third BMI quartile compared to the first (4.26±0.53 
and 4.90±0.66 vs 5.09±0.89, p<0.05) but no differences in cfPWV were observed 
between fourth, third and first BF% quartiles (5.06±1.04, 4.57±0.54, 4.61±0.64). 
CONCLUSION: Low central arterial stiffness in children is associated with high CRF 
expressed as VO2 at VT1, and with low BMI.

951 Board #77 May 27 2:30 PM - 4:00 PM
Brachial And Aortic Blood Pressure Soon After 
Delivery In Women With Versus Without A Past Adverse 
Pregnancy Outcome
Catherine A. O’Byrne1, Abby J. Heinichen1, Chloe W. Caudell1, 
Paige K. Wilbanks1, William C. Tucker1, Bo Fernhall, FACSM2, 
Abbi D. Lane-Cordova1. 1University of South Carolina, 
Columbia, SC. 2University of Illinois at Chicago, Chicago, IL.
Email: kobyrne17@gmail.com
(No relevant relationships reported)

PURPOSE: Adverse pregnancy outcomes (APOs), such as preterm birth, gestational 
diabetes, and hypertensive disorders of pregnancy, are associated with excess maternal 
risk of hypertension and cardiovascular disease years later. Little is known about the 
effect of an APO on aortic blood pressure (BP) in the first few years after delivery. 
Our purpose was to test the hypothesis that women with a history of APO would have 
higher peripheral and aortic BP in the 6 months- 3 years after delivery.
METHODS: We recruited 37 women aged 18-45 years (26 white/9 black /2 other), 
from the greater Columbia, SC area who delivered a singleton infant 6 months - 3 
years ago to participate in our study. Women were excluded if they were smokers, had 
diabetes, HIV/AIDS, or were receiving cancer therapy. Participants completed a single 
visit following an overnight fast during which brachial and aortic BP were measured 
using an oscillometric cuff and applanation tonometry, respectively. History of APO 
and sociodemographic information were determined via self-report. After assessing the 
distribution of the data with Shapiro-Wilk tests, we tested for differences in brachial 
and aortic systolic, diastolic, and mean BP between groups using t-tests or Kruskal-
Wallis tests, as appropriate.
RESULTS: Mean age was 33±1 yrs and mean BMI was 26.6±1.0 kg/m2 with no 
difference between groups. Of the 37 women in the study, 12 had a history of APO 
with no difference in race distribution by group. Mean brachial and aortic systolic BP 
tended to be higher in women with a history of APO: 116±4 versus 108±3 mmHg, 
p=0.07 (brachial) and 105±4 versus 97±1 mmHg, p=0.08 (aortic). There was no 
difference in brachial or aortic diastolic or mean BP between groups.
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CONCLUSIONS: Women with a history of APO tended to have higher peripheral and 
aortic systolic BP 6 months- 3years after delivery. The effects of an APO on BP may be 
detectable soon after the pregnancy ends and might represent a target for prevention of 
overt cardiovascular disease in affected women.

952 Board #78 May 27 2:30 PM - 4:00 PM
The Effect Of A High-fat Meal On Sympathetic 
Vasoconstrictor Responsiveness In Men And Women
Justin J. Duong, Breanne S. Collison, S.M. Majedul Karim, 
Darren S. DeLorey, FACSM. University of Alberta, Edmonton, 
AB, Canada.
(No relevant relationships reported)

Consumption of a high-fat (HF) meal has been shown to reduce flow-mediated dilation 
(FMD) in men, but not women. This decline in FMD may be a result of decreased 
nitric oxide (NO) bioavailability. NO inhibits sympathetic vasoconstriction and a HF 
meal may, therefore, heighten sympathetic vasoconstrictor responsiveness. However, 
the effect of a HF meal on sympathetic vasoconstriction in men and women has 
not been investigated. PURPOSE: The purpose of this study was to investigate the 
hypothesis that consumption of a HF meal would heighten sympathetic vasoconstrictor 
responsiveness in men, but have no effect in women. METHODS: In a randomized 
cross-over design, young males (n=15) and females (n=15) consumed a HF or 
an isocaloric low-fat (LF) meal on separate days. Two hours post-meal, subjects 
underwent a cold pressor test (CPT) and measurement of brachial artery FMD to 
determine sympathetic vasoconstrictor responsiveness and endothelial function, 
respectively. Beat-by-beat blood pressure was measured by Finometer and mean 
arterial pressure (MAP) was calculated. Forearm blood flow (FBF) was measured by 
Doppler ultrasound at the brachial artery and forearm vascular conductance (FVC) was 
calculated as FBF/MAP. Sympathetic vasoconstrictor responsiveness was calculated as 
the percentage decrease in FVC (%∆FVC) in response to CPT. FMD was calculated as 
the percentage increase in brachial artery diameter from baseline and normalized for 
cumulative shear rate. RESULTS: Sympathetic vasoconstrictor responsiveness was 
not different (p>0.05) between meal conditions or between females (LF: -27±14%: HF: 
-30±15%) and males (LF: -29±23%: HF: -24±16%) in either meal condition. FMD 
was higher (main effect of sex; p<0.05) in females (LF: 8.1±2.1%: HF: 7.4±1.4%) 
compared to males (LF: 6.2±1.5%: HF: 5.1±1.1%) and FMD was lower (main effect of 
meal; p<0.05) in the HF compared to the LF meal condition. No interaction (p>0.05) 
was observed between meal condition and sex for FMD. FMD normalized for shear 
rate was not different (p>0.05) between meal conditions or between females and males 
in either meal condition. CONCLUSION: These data suggest that, despite evidence of 
a post-prandial decrease in endothelial function, a HF meal does not alter sympathetic 
vasoconstrictor responsiveness in men or women.

953 Board #79 May 27 2:30 PM - 4:00 PM
The Relationship Between Estimated Pulse Wave 
Velocity With Cardiorespiratory Fitness In Young Adults
Kashaun J. Curry1, Brock Jensen2, Kevin Heffernan1, Michael 
Holmstrup, FACSM2. 1Syracuse University, Syracuse, NY. 
2Slippery Rock University, Slippery Rock, PA. (Sponsor: Michael 
E. Holmstrup, FACSM)
(No relevant relationships reported)

Introduction: Carotid-femoral pulse wave velocity (cfPWV) is used to measure 
aortic stiffness and offers insight into cardiovascular disease (CVD) risk. The 
measurement requires specialized equipment and technical expertise to perform 
accurately. Estimated carotid-femoral pulse wave velocity (ePWV) is an easily 
calculated alternative to objectively measured cfPWV that offers comparable CVD 
risk prediction. Whether ePWV also offers similar insight into CVD resiliency has 
not been explored. Cardiorespiratory fitness (CRF) is associated with lower CVD 
risk and individuals with greater CRF have lower cfPWV. Purpose: To investigate 
the relationship between ePWV and CRF in young adults. Methods: Sixty young, 
healthy adults (mean age 25±7 years; mean body mass index 24.7±4.0 kg/m2; female 
n=30) volunteered for this study. cfPWV was assessed using applanation tonometry 
via simultaneous measurements of carotid and femoral pressure waves. ePWV 
was calculated from a regression equation using age and mean arterial pressure. 
A treadmill protocol with metabolic gas analysis was used to measure VO2 peak. 
Pearson correlation coefficients were used to analyze the association between PWV 
measures and VO2 peak. Results: cfPWV and ePWV were moderately associated 
(r=0.34, p=0.007) with a mean difference between measures of 0.6 m/s and a 
coefficient of variation of 13%. There was a significant, inverse correlation between 
measured cfPWV and VO2 peak (r=-0.26, p=0.045). There was also a significant, 
inverse correlation between ePWV and VO2 peak (r=-0.30, p=0.021). Conclusions: 
Individuals with higher CRF have lower aortic stiffness. ePWV and measured cfPWV 
were similarly associated with CRF. As such, ePWV may offer comparable insight into 
CVD resiliency as measured cfPWV.

954 Board #80 May 27 2:30 PM - 4:00 PM
Effects Of Methionine Restriction And Exercise On 
Cardic Fibrosis Of Spontaneously Hypertensive Rats.
Chien-Hui Chan1, Hsin-Wei Tsai1, Yi-Hung Liao2, Shiow-
Chwen Tsai1. 1Institute of Sports Sciences, University of Taipei, 
Taipei City, Taiwan, Taipei, Taiwan. 2Department of Exercise 
and Health Science, National Taipei University of Nursing and 
Health Sciences, Taipei City, Taiwan, Taipei, Taiwan. (Sponsor: 
Chia-Hua Kuo, FACSM)
Email: sctsai6@gmail.com
(No relevant relationships reported)

PURPOSE: To investigate the effect of low methionine diet and endurance exercise 
training on cardiac function of spontaneously hypertensive rats. METHOD: A total 
80 male spontaneously hypertensive rat (SHR) (six-week-old) were randomly divided 
into four groups: (1) 0.86% methionine diet and sedentary lifestyle (C), (2) 0.17% 
methionine diet and sedentary lifestyle (MR), (3) 0.86% methionine diet and endurance 
exercise (EX), (4) 0.17% methionine diet and endurance exercise (MR+EX). The 
body weight, water intake, and food consumption were recorded once per week. In the 
exercise group, the rats were adapted to exercise on treadmill (10 m/min, 10 min/day) 
for three days. The endurance exercise protocol on the treadmill started from 15 m/
min, and progressively enhanced to 27 m/min during eight weeks, and then maintain 
to 12 months. The rats were trained on treadmill 5 days/week, 60 min/day for 2 or 12 
months. We measured the rats’ diameter of left ventricle (LVD), and left ventricular 
posterior wall (LVPW) during diastole and systole period by using echocardiography 
at beginning and after 2 and 12 month intervention. All data were presented as 
mean±SEM. One-way ANOVA was used to evaluate differences between the changes, 
while Dunnett T3 post-hoc analysis was used to compare significant differences 
between test conditions. Statistical significance was accepted at p<0.05. RESULTS: 
Compared with C group, MR restriction and endurance training significantly reduced 
the gain of body weight during 12-months intervention (p<0.05), but there is no 
difference between Ex and EX+MR. Age, Ex, and MR reduce the LVD during diastole 
(p<0.05). The LVPW of diastole and systole were thickened as growth, endurance 
training, and restricted with methionine of individual (p<0.05). Cardiomyocytes 
were enlarged as growth (p<0.05), but endurance training and methionine restriction 
decelerate the effect. Cardiac fibrosis also increased as growth, endurance training and 
methionine restriction limited the development of fibrosis. CONCLUSIONS: The MR 
diet might be used as a strategy to ameliorate the pathological effect of hypertension 
evidenced by reducing the cardiac fibrosis.

955 Board #81 May 27 2:30 PM - 4:00 PM
Sleep Variability Is A Predictor Of Peripheral Vascular 
Function In Apparently Healthy Undergraduate College 
Students
Elissa K. Katulka, Felicia R. Berube, Michele N. D’Agata, Freda 
Patterson, David G. Edwards, William B. Farquhar, FACSM, 
Melissa A.H. Witman. University of Delaware, Newark, DE.
Email: ekatulka@udel.edu
(No relevant relationships reported)

Experimental studies suggest that highly variable sleep-wake patterns may impair 
vascular function, suggesting a potential mechanism for the increased risk of 
cardiovascular (CV) diseases seen in shift workers and those with sleep disorders. 
However, it is unclear if naturalistic, day-to-day variability in sleep-wake patterns 
of generally healthy individuals poses a risk to vascular function. PURPOSE: To 
examine the association between sleep variability (SLV) and vascular function in 
undergraduate college students. METHODS: SLV metrics were estimated in 39 
healthy undergraduate students (20 ±0.2 years) using wrist actigraphy for 14 days 
and nights. Sleep timing was defined by sleep midpoint (halfway point between 
sleep onset and wake onset). Sleep timing variability (STV) was then quantified as 
the standard deviation (SD) of sleep midpoint, and sleep duration variability (SDV) 
as the SD of sleep duration across 14 days. Sleep quality was assessed using the 
Pittsburgh Sleep Quality Index (PSQI). Peripheral vascular function was indexed as 
the magnitude of hyperemia in response to passive leg movement (PLM) and was 
performed immediately following the end of sleep monitoring. Blood velocity and 
femoral artery diameter were measured via Doppler ultrasound. RESULTS: In a linear 
regression model adjusting for sex and body mass, SDV predicted peak leg blood flow 
(LBF) (β=-0.49, p<0.01), change in LBF from baseline to peak (β=-0.50, p<0.01), 
and LBF area under the curve (AUC) (β=-0.57, p<0.01) during PLM. Associations 
remained significant when the model included PSQI score (all p<0.01). Similarly, 
models adjusting for sex and mass found that STV predicted LBF AUC (β=-0.30, 
p=0.05). CONCLUSION: In adjusted models, greater SLV is associated with less 
optimal peripheral vascular function in healthy college students. These data support the 
growing body of literature suggesting that regular sleep schedules may be important 
for CV health, even in otherwise healthy young adults.
Supported, in part, by NIH P20GM113125.
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956 Board #82 May 27 2:30 PM - 4:00 PM
Influence Of Type 2 Diabetes And Cardiovascular 
Disease Family History On Metabolic Syndrome 
Severity
Nathan Reese Stewart, Emily M. Heiston, Stephanie L. Miller, 
Arthur L. Weltman, FACSM, James T. Patrie, Steven K. Malin, 
FACSM. University of Virginia, Charlottesville, VA. (Sponsor: 
Steven K. Malin, FACSM)
Email: nrs5du@virginia.edu
(No relevant relationships reported)

INFLUENCE OF TYPE 2 DIABETES AND CARDIOVASCULAR DISEASE 
FAMILY HISTORY ON METABOLIC SYNDROME SEVERITY 
N.R. Stewart, E.M Heiston, S.L Miller, A.L. Weltman (FACSM), J.T. Patrie, S.K. 
Malin (FACSM) University of Virginia, Charlottesville, VA 22904
Background: Family history of cardiovascular disease (CVD) is considered a strong 
predictor of developing metabolic syndrome (MetS), in part through promoting 
endothelial dysfunction. In addition, a family history of type 2 diabetes (T2D) relates 
to lower metabolic insulin sensitivity and may compound their MetS risk severity. 
We examined in people with MetS if a family history of CVD and T2D (CVD+T2D) 
increases MetS risk severity compared to individuals with a family history of CVD 
only (CVD). Methods: Twenty, middle-aged obese individuals with MetS (55.9 ± 
6.5yrs; 32.5 ± 3.6kg/m2) were divided into CVD (n=9; 6F) or CVD+T2D (n=11; 
9F). MetS was defined using the NCEP ATP III criteria. MetS severity Z-score 
was calculated from waist circumference, blood pressure, fasting blood glucose, 
triglycerides, and high-density lipoproteins. Metabolic insulin sensitivity (i.e. glucose 
infusion rate, GIR) was measured using a 2-hr hyperinsulinemic-euglycemic (40 mU/
m2/min, 90 mg/dl) clamp. Insulin-stimulated brachial artery flow-mediated dilation 
(FMD) was also measured as the change from fasting to 2-hr during the clamp to 
assess endothelial function and gain tissue-specific insight into the origin of insulin 
action. Results: There was no difference in anthropometrics between groups. There 
was also no statistical difference between CVD and CVD+T2D in MetS severity 
(2.62±1.12 vs. 1.65±0.56, P=0.42), GIR (2.35±0.55 mg/kg/min vs. 2.63±1.56 mg/
kg/min, P=0.86), or insulin-stimulated FMD (0.33±1.57% vs. 1.68±1.19%, P=0.52). 
However, waist circumference was inversely correlated to GIR (r= -0.63, P=0.01). 
Conclusion: In adults with MetS, T2D family history does not exacerbate MetS 
severity in adults with CVD family history. However, waist circumference appears to 
be important for lowering metabolic insulin sensitivity. Thus, targeting abdominal fat 
may contribute to improved metabolic health independent of T2D and/or CVD family 
history.
Funding was supported by the National Institutes of Health RO1-HL130296.

957 Board #83 May 27 2:30 PM - 4:00 PM
High Fat Relative To Low Fat Ground Beef 
Consumption Lowers Blood Pressure And Does Not 
Negatively Alter Arterial Stiffness
Jason R. Lytle, Karina L. Wilson, Sean T. Stanelle, Matthew B. 
Wofford, Rebecca M. Bonta, Steven E. Martin, John S. Green, 
FACSM, Stephen F. Crouse, FACSM. Texas A&M University, 
College Station, TX. (Sponsor: Stephen F. Crouse, Ph.D., 
FACSM)
(No relevant relationships reported)

Beef consumption has been stigmatized as an unhealthy dietary choice. However, 
randomized control trials to support this claim are lacking. PURPOSE: To examine 
the effect of low-fat (5%) and high-fat (25%) ground beef consumption on blood 
pressure (BP) and carotid-femoral pulse wave velocity (PWV). METHODS: Twenty-
three male subjects (age 40±11 yrs, height 177.4±6.7 cm, weight 97.3±25.0 kg, lean 
mass 64.5±9.5 kg, fat mass 30.6±19.1 kg) volunteered to participate in this cross-over 
design study. Each participant completed two, 5-week ground beef interventions in a 
randomized order with a 4-week washout period in-between. All participants visited 
the lab four times after an overnight fast. Each visit to the lab consisted of supine 
BP, dual energy x-ray absorptiometry (DXA) scan to assess body composition, and 
PWV analysis. The PWV recording was assessed on the right carotid and femoral 
arteries. The distance used for the PWV calculation was 80% of the actual distance 
between carotid and femoral sites. All PWV measures were completed according 
to previously published procedures (Van Bortel, 2011). BP and PWV results were 
analyzed separately via 2x2 repeated measures ANOVA. RESULTS: Our results 
indicate there was a significant decrease in systolic BP (p=0.01) following the high-
fat ground beef intervention compared to the low-fat. The BP values for low-fat beef 
and high-fat beef are 120/74 and 116/73 mmHg, respectively. Further, there were no 
significant differences between the PWV measures. CONCLUSION: Based on our 
results, high fat ground beef favorably alters systolic BP and does not negatively affect 
PWV measures.

958 Board #84 May 27 2:30 PM - 4:00 PM
Association Of Physical Activity With Depression And 
Estimated Pulse Wave Velocity In Older Male Veterans
Andrew R. Heckel1, John Garcia2, Kevin S. Heffernan1, Tiago 
V. Barreira1. 1Syracuse University, Syracuse, NY. 2University of 
South Florida, Tampa, FL. (Sponsor: Bo Fernhall, FACSM)
(No relevant relationships reported)

Physical inactivity is associated with an increased risk for cardiovascular disease 
(CVD) and depression. Veterans are a physically inactive population with a higher risk 
of developing CVD and depression than the general population. Whether objectively 
measured physical activity is associated with CVD risk and depressive symptoms 
in veterans has not been widely studied. PURPOSE: To examine the relationship 
between accelerometer measured moderate-vigorous physical activity (MVPA) and 
novel measures of CVD risk (estimated aortic stiffness and systemic inflammation) 
and depression in older veterans. METHODS: 152 older male veterans (mean age 
71.9±9.2 years) from the 2005-2006 NHANES were used in this analysis. Valid 
accelerometer data and MVPA were determined using standard NHANES procedures. 
Cardiovascular disease risk was determined by calculating estimated pulse wave 
velocity (ePWV) from a regression equation using age and mean blood pressure. 
Systemic inflammation was determined as C-reactive protein (logCRP). Depression 
score was determined through the Depression Screener Questionnaire (DPQ). One-
tailed Spearman correlations were conducted to determine associations between 
variables. RESULTS: Physical activity guidelines were met by 17% of the veterans in 
this analysis. There was a significant, inverse relationship between MVPA and ePWV 
(r=-0.34, p<0.01), MVPA and logCRP (r=-0.24, p<0.01), and MVPA and depression 
score (r=-0.16, p<0.05). In addition, a significant positive association between ePWV 
and depression score (r=0.17, p<0.05) was noted. CONCLUSION: Decreased 
moderate-vigorous physical activity levels in older male veterans are associated 
with elevated aortic stiffness, systemic low-grade inflammation, and depressive 
symptomology. This suggests that veterans who do not meet recommended physical 
activity guidelines may be at higher risk for CVD and depression.

959 Board #85 May 27 2:30 PM - 4:00 PM
Sex Differences In Microvascular Function In Pre-
pubertal Children
Raffaele J. Massarotto, Gary J. Hodges, Alexandra Woloschuk, 
Deborah D. O’Leary, Bareket Falk, FACSM. Brock University, 
St. Catharines, ON, Canada.
Email: rm17ui@brocku.ca
(No relevant relationships reported)

There is little research examining the effect of sex on skin blood flow (SkBF) in 
adults, and less in children. Sex-related differences in SkBF may help explain known 
thermoregulatory differences between males and females.
Purpose: To determine whether there are sex-related differences in the SkBF response 
to exercise, local heating, and acetylcholine (ACh). Additionally, the role of nitric 
oxide (NO) was examined.
Methods: Laser-Doppler flowmetry was used to assess forearm SkBF. Responses to 
exercise (30 min cycling, 60%𝑉;̇O2max), local heating (44°C), and ACh iontophoresis 
were assessed in 15 pre-pubertal boys (age=10±1y, VO2max=1.66±0.25 l/min) and 
10 girls (age=10±1y, VO2max=1.58±0.35 l/min), with and without NO synthase 
inhibition, using L-NAME iontophoresis. Three-way (group, time, treatment) repeated 
measures ANOVA was used to examine sex-related differences in the SkBF response 
during exercise and in the SkBF-ACh dose response. A two-way (group, treatment) 
repeated measures ANOVA was used to examine local heathing-induced increase in 
SkBF.
Results: Exercise-induced SkBF was greater in boys compared with girls (654±355 
and 316±182% of baseline, respectively, p=<.0001). L-NAME blunted the SkBF 
response more in boys than in girls (group-by-treatment interaction, p=.004). 
Local heating-induced SkBF was not significantly different between boys and girls 
(1705±739% and 1488±600%, respectively, p=.35), with no effect of L-NAME. The 
maximal ACh-induced SkBF was similar in boys and girls (650±420% and 612±411%, 
respectively). L-NAME similarly blunted the SkBF response in boys and girls (group-
by-treatment interaction, p=.52).
Conclusion: These findings demonstrate that while maximal SkBF and the 
vasodilatory response to ACh stimulation are similar in boys and girls, boys display a 
greater increase in SkBF during exercise of similar intensity. Further, the role of NO 
in the SkBF response appears greater in boys than girls only during exercise. Since 
absolute and relative exercise intensity was similar in the two groups, it is suggested 
that sex-related factors (e.g., hormones) may interact with the exercise response or 
with other vasodilators, resulting in different SkBF response.
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960 Board #86 May 27 2:30 PM - 4:00 PM
Improved Endothelial Function Following Eight Weeks 
Of Low-intensity Resistance Training In Young Adults
José M. Briceño-Torres1, Elizabeth Carpio-Rivera1, Andrea 
Solera-Herrera1, Jeffrey Forsse2, Peter W. Grandjean, FACSM3, 
José Moncada-Jiménez1. 1University of Costa Rica, San José, 
Costa Rica. 2Baylor University, Waco, TX. 3University of 
Mississippi, Oxford, MS. (Sponsor: Peter W Grandjean, Ph.D., 
FACSM)
Email: josemiguel5692@gmail.com
(No relevant relationships reported)

Cardiovascular diseases (CVD) are the leading cause of death worldwide, and 
compelling evidence indicates that exercise prevents and attenuates CVD. Resistance 
training (RT) exerts positive health effects; however, there is a lack of evidence 
regarding the RT intensities   that could be prescribed to improve vascular endothelial 
function. PURPOSE: To compare the effects of two RT intensities during eight weeks 
on vascular endothelial function in sedentary young males. METHODS: Thirty-four 
sedentary men were recruited (age = 20.6 ± 1.8 yr., height = 171.3 ± 5.2 cm, weight 
= 65.2 ± 10.6 kg, DXA fat mass = 22.3 ± 7.4 %), and randomly assigned to a control 
group (CTRL, no exercise), RT at 50% of a maximum repetition [1-RM] and RT at 
80% 1-RM. The RT program was performed twice a week for eight weeks, and except 
for the CTRL group, participants performed the same RT exercises at similar total 
workloads (1920 arbitrary units [AU] for the 80%RM and 1950 AU for the 50%RM). 
Vascular endothelial function was measured before (pre) and after (post) eight weeks 
by ultrasound and determined by the percentage of flow-mediated dilatation (%FMD). 
Mixed factorial ANOVA (3 groups x 2 measurements x 2 occlusions), effect size 
(ES) and 95% confidence interval (CI95%) were computed for %FMD. RESULTS: A 
significant triple interaction was found on %FMD (p = 0.021). The eight-week post-
intervention follow-up analyses showed a significant increase (p = 0.010) in %FMD 
in the 50%RM (Mean = 9.93 ± 3.73%, ES = 3.70, CI95% = 1.59 to 5.79) compared to 
the control group (Mean = 5.72 ± 1.71%, ES = 1.67, CI95% = -0.21 to 3.55), and no 
significant differences between 50%RM and 80%RM (Mean = 7.90 ± 2.51%, ES = 
2.18, CI95% = 0.27 to 4.10), and between 80%RM and control groups. CONCLUSION: 
A 50%RM intensity RT program elicited a positive vascular endothelial function 
adaptation following eight-weeks of training. It seems unnecessary to perform high-
intensity RT to obtain arterial health benefits.

961 Board #87 May 27 2:30 PM - 4:00 PM
Sacubitril-Valsartan Treatment Improves Vascular 
Function And Functional Capacity In Heart Failure With 
Reduced Ejection Fraction
Kanokwan Bunsawat, Stephen M. Ratchford, Jeremy K. 
Alpenglow, Soung Hun Park, Catherine L. Jarrett, Josef Stehlik, 
Adam Smith, Russell S. Richardson, D. Walter Wray. University 
of Utah, Salt Lake City, UT. (Sponsor: Dr. Tracy Baynard, 
FACSM)
Email: kanokwan.bunsawat@hsc.utah.edu
(No relevant relationships reported)

The PARADIGM-HF (Prospective Comparison of ARNI with an ACE-Inhibitor to 
Determine Impact on Global Mortality and Morbidity in Heart Failure) trial identified 
a marked reduction in the risk of death from cardiovascular causes or hospitalization 
for heart failure (HF) in patients with HF with reduced ejection fraction (HFrEF) 
treated with sacubitril-valsartan. The mechanisms responsible for this improvement 
have not been fully identified, but may be related, in part, to improvements in vascular 
function and functional capacity, two important predictors of mortality and morbidity 
in this patient group. PURPOSE: We sought to test the hypothesis that short-term 
treatment with sacubitril-valsartan would improve vascular function and functional 
capacity in patients with HFrEF. METHODS: Eleven stable, class II/III patients with 
HFrEF (10M/1F, age: 69±3 yrs; BMI: 29.0±1.0 kg/m2; ejection fraction: 27±3%) were 
studied prior to initiation of treatment and at months 1, 2 and 3 of sacubitril-valsartan 
therapy. Vascular function was evaluated by brachial artery flow-mediated dilation 
(FMD) and reactive hyperemia (RH), while functional capacity was determined 
using the six-minute walk test (6MWT). RESULTS: Treatment with sacubitril-
valsartan improved brachial artery %FMD after 1 month of treatment, and this 
favorable response persisted during months 2 and 3 (baseline: 3.25±0.53%; 1-month: 
5.23±0.71%; 2-month: 5.81±0.54%; 3-month: 6.35±0.84%, p<0.05). Likewise, %FMD 
normalized for the shear stimulus improved significantly at months 2 and 3 (baseline: 
0.08±0.01%; 1-month: 0.13±0.01%; 2-month: 0.17±0.02%; 3-month: 0.20±0.03%). 
There was no change in RH, an index of microvascular function, at any time point 
(p>0.05). The 6MWT distance also increased significantly at months 2 and 3 (baseline: 
420±28m; 1-month: 436±30m; 2-month: 465±35m; 3-month: 460±33m), but the 
changes in 6MWT distance were not correlated to the changes in %FMD or %FMD 
normalized for the shear stimulus (r=0.13, p=0.39 and r=0.01, p=0.97, respectively). 
CONCLUSIONS: These preliminary findings provide new evidence for the efficacy 

of short-term treatment with sacubitril-valsartan to improve vascular function and 
functional capacity, two possible mechanisms underlying this treatment’s benefits, in 
patients with HFrEF.

962 Board #88 May 27 2:30 PM - 4:00 PM
Insulin Stimulation Reduces Arterial Stiffness In Adults 
With Metabolic Syndrome
Brielle L. Dotson, Emily Heiston, Stephanie Miller, James 
Patrie, Arthur Weltman, FACSM, Steven Malin, FACSM. 
University of Virginia, Charlottesville, VA. (Sponsor: Steven K. 
Malin, FACSM)
(No relevant relationships reported)

Purpose: Adults with metabolic syndrome (MetS) have increased fasting arterial 
stiffness compared with healthy counterparts, and this, in turn, increases risk for 
cardiovascular disease (CVD) and cardiac events. Although insulin acts to reduce 
arterial stiffness in healthy adults, the effects in obese individuals with MetS are 
unclear. We hypothesized that insulin stimulation would reduce measures of arterial 
stiffness in relation to aerobic fitness and body fat. Methods: Thirty-one obese adults 
(24F; 53.7±6.0yrs; 37.4±4.8kg/m2) were screened for MetS (NCEP ATP III criteria) 
following an overnight fast. Augmentation index (AIx), augmentation pressure (AP) 
and brachial systolic (bSBP) and diastolic blood pressure (bDBP) were assessed using 
SphygmoCor before and after a 2hr euglycemic-hyperinsulinemic clamp (90 mg/
dl, 40 mU/m2/min). Aerobic fitness (VO2peak; ml/kg/min) was measured through a 
treadmill protocol while body fat (BF; %) was determined using DEXA. Results: 
Compared to fasting, insulin significantly reduced AIx (28.5 ± 9.9 vs. 23.2 ± 9.9%, 
P<0.01) and AP (15.1 ± 6.7 vs. 21.1 ± 5.8 mmHg, P<0.01). However, there was no 
effect of insulin on bSBP (P=0.19) or bDBP (P=0.21). Fasting AIx and AP correlated 
with VO2peak (r=-0.42, P=0.02 and r=-0.37, P=0.04) and BF (r=0.64, P<0.01 and 
r=0.68, P<0.01). Interestingly, neither the change in AIx nor AP from fasting to insulin 
stimulation correlated with VO2peak (r=-0.18, P=0.33 and r=-0.12, P=0.95) or BF 
(r=-0.29, P=0.24 and r=-0.17, P=0.58). Conclusion: Insulin stimulation reduces 
indices of arterial stiffness in adults with MetS. While high aerobic fitness and lower 
BF may contribute to less arterial stiffness in the fasted state, they were not associated 
with insulin action. This suggests that insulin impacts arterial stiffness through another 
mechanism. Future research is warranted to determine the role of insulin on arterial 
health in order to optimize CVD prevention/treatment. Funding was supported by the 
National Institutes of Health RO1-HL130296.

963 Board #89 May 27 2:30 PM - 4:00 PM
The Protective Mechanism Of Exercise Training For 
Coronary Vascular Dysfunction In Atherosclerosis: Er 
Stress And Ucp-2
Yoonjung Park1, Junyoung Hong1, Eunkyung Park1, Jonghae 
Lee1, Yang Lee2. 1University of Houston, Houston, TX. 2Texas 
A&M University, College Station, TX. (Sponsor: Minsoo Kang, 
FACSM)
Email: ypark10@uh.edu
(No relevant relationships reported)

PURPOSE: Endoplasmic reticulum (ER) stress and uncoupling protein-2 (UCP-2) 
are a key modulator for endothelial dysfunction in atherosclerosis. We determined 
the effects of exercise on ER stress and UCP-2 in endothelial dysfunction in 
atherosclerosis.
METHODS: We used 4 groups of mice; wild type (WT), WT with exercise 
training, running on the treadmill for 12 weeks (WT-EX), apolipoprotein E knockout 
(ApoE KO) and ApoE KO with exercise training (ApoE KO-EX). We measured 
endothelium-dependent acetylcholine (ACh)-induced vasodilation of isolated and 
pressurized coronary arterioles in a concentration-dependent manner. Also, ACh-
induced vasodilation was elicited in the presence of an inhibitor of eNOS and UCP-2 
(L-NAME and Genipin) and the ER stress inducer (Tunicamycin). Immunoblotting 
was performed to measure the protein expression of ER stress markers (GRP78, IRE1, 
eIF2α, and CHOP), NLRP3 inflammasome signaling (NLRP3, caspase-1, IL-1β), 
Bax, TXNIP, and UCP-2 in the heart. The expression of p67phox and superoxide were 
visualized using immunofluorescence and DHE staining in coronary arterioles. NO 
production was measured by nitrate/nitrite assay.
RESULTS: ACh-induced endothelium-dependent vasodilation was attenuated in 
coronary arterioles of ApoE KO, but it was improved in ApoE KO-EX. L-NAME, 
tunicamycin, and Genipin attenuated vasodilation in WT, WT-EX and ApoE KO-EX, 
but not in ApoE KO. Exercise training reduced the expressions of ER stress (GRP78, 
p/t-IRE1, p-eIF2α, and CHOP), NLRP3 inflammasome (TXNIP, caspase-1 p20, and 
IL-1β), Bax, superoxide production, and NADPH oxidase p67phox, but it increased NO 
production in ApoE KO-EX mice.
CONCLUSION: Our findings suggest that exercise training alleviates endothelial 
dysfunction in atherosclerotic coronary arterioles through the NOS, UCP-2, and ER 
stress signaling pathways including TXNIP/NLRP3 inflammasome and oxidative 
stress.
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964 Board #90 May 27 2:30 PM - 4:00 PM
Isometric Exercise Training, Regardless Of 
Muscle Mass, Reduces Resting Blood Pressure In 
Normotensive Healthy Males
Ebony Gaillard1, Benjamin D. H. Gordon2, Maria G. Alessi1, 
Joseph S. Marino1, Jeanette M. Bennett1, Vanna Sombatsaphay1, 
Brittany C. Price1, Christopher D. Stewart1, Spencer Green1, 
Michael T. Roberts1, Jenna E. Kachmarik1, Michael J. Persin1, 
Reuben Howden1. 1University of North Carolina at Charlotte, 
Charlotte, NC. 2Slippery Rock University, Slippery Rock, PA.
(No relevant relationships reported)

PURPOSE: Isometric exercise training (IET) is an effective adjunct for the 
management of resting blood pressure (RBP) but responsible mechanisms have not yet 
fully been identified. Isometric contractions reduce blood flow as a result of vascular 
compression altering intramuscular metabolism. In response, active muscle could 
increase the production and circulation of vasoactive molecules (e.g., VEGF) and 
alter inflammatory biomarkers (e.g., IL-6 and TNF-α), which may lead to adaptations 
in resistance vessels. We studied the influence of bilateral arm or leg IET on blood 
pressure and plasma VEGF, IL-6, and TNF-α over the course of 6-weeks.
METHODS: The study was approved by the UNC Charlotte IRB. Twenty-eight 
healthy and recreationally active normotensive males (19-25 years) gave written 
informed consent and were randomized to one of three conditions; double bicep curl 
IET (IBC), double leg extension IET (ILE), or control (CON). IET groups completed 
exercise sessions at 15% maximal voluntary contraction (6 x 2-minute contractions) 3 
days per week for 6-weeks with RBP assessed at each visit. For a subsample (n=17), 3 
blood samples (pre-, 1 hour post-, 24 hours post-training) were collected at the first and 
last training visits. The CON group performed all study procedures except IET.
RESULTS: Using a repeated-measures ANCOVA (controlling for acclimation RBP 
and cohort), a significant time by treatment effect was observed from Week 1 to Week 
6, F(2, 23) = 4.10, p=.03, η2 = .263. Specifically, IET resulted in a lower systolic RBP, 
but did not differ by IET group: IBC -4.4 ± 4.0 mmHg; ILE -4.3 ± 7.6 mmHg; CON 
2.3 ± 4.0 mmHg. Diastolic RBP did not significantly change for any group. Currently, 
there are no acute or chronic IET effects on the systemic biomarker levels.
CONCLUSIONS: : 6-weeks of bilateral arm or leg IET resulted in significant 
reductions in systolic RBP. Due to the small sample size (n=17), power may have 
limited the ability to detect significant effects on circulating VEGF, TNF-α and IL-6. 
Research should continue to examine how IET alters RBP. The research was funded by 
Faculty Research Grant (JMB & HR) and the Thomas L. Reynolds Graduate Student 
Research Award (B.D.H.G)

965 Board #91 May 27 2:30 PM - 4:00 PM
Oscillometric Ambulatory Blood Pressure Monitors Are 
Prone To Errors In A Controlled Laboratory Setting
V. Patteson Lombardi, Patrick C. Reichhold, Jennifer L. Cramer, 
Hannah P. Harkness, Natalie J. DeBell, Nicholas R. Dietz, 
Tova J. Kruss, Savannah S. Lutz, Donald L. Pate. University of 
Oregon, Eugene, OR.
Email: lombardi@uoregon.edu
(No relevant relationships reported)

We developed a dual monitor protocol for testing the accuracy and reliability of 24-
hr ambulatory blood pressure monitors (ABPMs) and determined in normotensives 
(n=15), hypertensives (n=14) and alcohol-dependents (n=11) that a popular 
auscultatory ABPM was highly variable, misclassifying up to 70% of patients. 
Purpose: To determine the accuracy and reliability of two widely used ocillometric 
ABPMs, the Oscar 2 (Suntech Medical, Morrisville, NC) and the Spacelabs 90207 
(Spacelabs Healthcare, Snoqualmie, WA) under controlled lab conditions. Hypothesis: 
Oscillometric proprietary algorithms were developed from auscultatory reference BPs, 
thus ABPMs would differ from each other and from observers (O1, O2) using a Hg 
column and Thinklabs digital stethoscope. Methods: BPs were measured in triplicate 
on both arms in 17 seated subjects (10 ♂, 7 ♀) with simultaneous same arm BPs 
by O1 & O2 alternating with simultaneous opposite arm BPs by ABPMs. Results: 
The average (x ± SE) systolic (SBP) and diastolic (DBP) BPs for O1, O2, Oscar & 
Spacelabs ABPMS were 114.2/67.3 ± 2.0/1.8 mm Hg, 114.1/67.1 ± 2.0/1.8 mm Hg, 
124.0/67.7 ± 2.1/1.4 mm Hg, and 119.3/67.9 ± 1.9/1.3 mm Hg, respectively. Compared 
to O1O2, the Oscar overestimated SBP by 9.8 ± 0.9 mm Hg (P < 0.001), while the 
Spacelabs overestimated SBP by 5.2 ± 0.8 mm Hg (P < 0.001). SBP also differed 
significantly between ABPMs (P < 0.001). Though the DBP difference was small 
between observers and ABPMs, (O1O2 - Oscar = -0.6 mm Hg; O1O2 - Spacelabs = 
-0.7 mm Hg), there was a high degree of variability with the Oscar ranging from 23 
mm Hg above to 20 mm Hg below and the Spacelabs 23 mm Hg above to 26 mm Hg 
below the observers. Compared to O1O2, Oscar SBP and DBP differed by > 5 mm Hg 
in 15/17 (88%) and 7/17 (41%), while the Spacelabs SBP and DBP differed by > 5 mm 
Hg in 11/17 (65%) and 8/17 (47%) of subjects, respectively. Conclusions: Controlled 
lab testing revealed significant measurement errors in widely used oscillometric 
ABPMs. Given light exercise during 24-hr ambulatory monitoring, the outlook for 

accuracy and reliability appears worse. Oscillometric nomogram-like equations are 
population-specific and indirect 2nd generation estimations and cannot account for 
individual variations making them highly susceptible to errors, though more testing is 
required in a greater number of hypertensives.

966 Board #92 May 27 2:30 PM - 4:00 PM
Associations Of Objectively Measured Sedentary Time 
With Endothelial Function Biomarkers In Young Male 
Adults
Chen Zheng, Sinead Sheridan, Stephen H.S Wong, FACSM. The 
Chinese University of Hong Kong, Hong Kong, Hong Kong.
Email: zhengchen@link.cuhk.edu.hk
(No relevant relationships reported)

PURPOSE: Sedentary behavior (SB) is recognized as a serious global health 
issue. SB-induced down regulation of shear rate and blood flow play a key role in 
the pathogenesis of endothelial dysfunction, an important prognostic marker for 
cardiovascular disease. The purpose of this study was to assess the association between 
objectively measured sedentary time and endothelial function biomarkers in young 
male adults.
METHODS: A total of 93 participants (age, 21.8 ± 3.8 yr; body height, 171.6 ± 6.4 
cm; body weight, 62.1 ± 6.4 kg; % body fat, 15.6 ± 4.6%; body mass index (BMI) 
21.1 ± 1.7 kg/m2; waist circumference 74.5 ± 5.1 cm; heart rate (HR) 67.6 ± 9.5 bpm; 
systolic blood pressure (SBP) 108.4 ± 9.1 mmHg; diastolic blood pressure (DBP) 71.6 
± 8.1 mmHg) wore the activPALTM continuously for 7 days without removal. Total 
sedentary time was assessed using PALanalysis v8.0. Bedtime and wake-up time were 
recorded by participants. Sleep duration was determined as the time between bed time 
and wake-up time. Sedentary time during waking hours was calculated as the total 
sitting/lying time minus sleep duration. A fasting venous blood sample was drawn 
from each of the participants from which serum endothelial cell adhesion molecules 
E-selection, P-selectin, Intercellular Adhesion Molecule 1 (ICAM-1) and Vascular 
Cellular Adhesion Molecule 1 (VCAM-1) were measured using flow cytometry. 
Multiple linear regression models examined the associations of sedentary time with 
endothelial function biomarkers using SPSS version 23.0.
RESULTS: E-selectin (β = 0.226, 95% confidence interval [CI]: 0.021, 0.431) and 
P-selectin (β = 0.216, 95% CI:0.017, 0.415) were positively associated with sedentary 
time after controlling for age and BMI. After moderate-to -vigorous physical activity 
(MVPA) was added to the model, there were no significant association between 
E-selectin and sedentary time. No significant associations were found between ICAM-
1 or VCAM-1 with sedentary time or between ICAM-1 or VCAM-1 with sedentary 
time after controlling age, BMI, and MVPA.
CONCLUSIONS: Objectively measured sedentary time was positively associated 
with E-selectin and P-selectin in young male adults independent of age and BMI. 
MVPA may alleviate the adverse effects of sedentary time on biomarkers of endothelial 
function.

967 Board #93 May 27 2:30 PM - 4:00 PM
Regular Resistance Training Enhances Fibrinolytic 
Potential
Paul R. Nagelkirk, Kayla Soave, Cody Altherr, Andrew T. Del 
Pozzi. Ball State University, Muncie, IN.
Email: prnagelkirk@bsu.edu
(No relevant relationships reported)

Blood clots cause most cardiovascular events, such as heart attack and stroke. Blood 
markers of fibrinolysis, the capacity to dissolve blood clots, are independently 
associated with cardiovascular morbidity and mortality. Regular resistance training 
(RT) produces various muscular and vascular adaptations that are theorized to 
influence thrombotic potential, but there are no published longitudinal studies that 
examine fibrinolytic adaptations to RT. PURPOSE: The purpose of this study was 
to identify effects of an 8-week RT program on fibrinolytic potential. METHODS: 
Sixteen healthy adults (n = 12 women, 4 men; age = 23 ± 5 years) completed a 
RT program that targeted all major muscle groups, 3 times per week for 8 weeks. 
Exercises included 2-3 sets of 8-12 repetitions performed at approximately 60-
80% of 1 RM. Body composition, circumferences, and 1 RM leg and chest press 
strength measures were obtained via standard methods. Resting blood samples were 
obtained by clean venipuncture at baseline and after 8 weeks of RT. Enzyme-linked 
immunosorbancy assays were used to assess plasma concentrations of the following 
fibrinolytic variables: active tissue plasminogen activator (tPA:c), tissue plasminogen 
activator antigen (tPA:g), active plasminogen activator inhibitor-1 (PAI-1:c), and 
plasminogen activator inhibitor-1 antigen (PAI-1:g). Statistical analyses were 
conducted using paired t-tests. RESULTS: Significant increases in lean mass (PRE = 
52.18 ± 10.03, POST = 53.64 ± 10.42 kg), arm circumference (PRE = 29.89 ± 5.12, 
POST = 30.97 ± 4.92 cm), and mid-thigh circumference (PRE = 49.96 ± 5.43, POST 
= 51.08 ± 5.83 cm) were observed (all p<0.05). Maximal chest press (PRE = 57.8 ± 
37.5, POST = 73.3 ± 43.2 kg) and leg press strength (PRE = 189.5 ± 95.8, POST = 
256.7 ± 97.9 kg) significantly increased (p<0.01). PAI-1:c (PRE = 20.3 ± 32.5, POST 
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= 9.5 ± 20.9 U/ml, p=0.05) and PAI-1:g decreased (PRE = 10.18 ± 8.98, POST = 7.20 
± 5.74 ng/dl, p<0.05 ). No change in tPA:c or tPA:g occurred. CONCLUSION: The 
decrease in plasma concentrations of total and active PAI-1 indicate reduced inhibition 
of fibrinolytic activation, suggesting that the risk of a cardiovascular event is reduced 
after resistance training. The mechanisms underlying this specific adaptation may 
relate to increased skeletal muscle mass, but additional research is warranted.

968 Board #94 May 27 2:30 PM - 4:00 PM
Evaluation Of Inter-rater And Test-retest Reliability 
For Near-infrared Spectroscopy Reactive Hyperemia 
Measures
Melissa J. McGranahan, Samuel W. Kibildis, Kevin K. McCully, 
FACSM, Nathan T. Jenkins. University of Georgia, Athens, GA. 
(Sponsor: Kevin McCully, FACSM)
Email: mmcg91@uga.edu
(No relevant relationships reported)

Near-Infrared spectroscopy (NIRS) is a non-invasive tool used to measure blood 
flow in peripheral tissues. More information on test-retest reliability and inter-rater 
agreement of NIRS-based reperfusion assessments is needed. PURPOSE: To assess 
inter-rater agreement for NIRS based data analysis, and evaluate the measurement’s 
reliability across days. METHODS: On three separate days, participants’ (N=15 
males, 22± 2 yr,) reactive hyperemia was measured in the left gastrocnemius muscle 
using Continuous-Wave NIRS. A blood pressure cuff was placed proximal to the 
knee and inflated to occlude lower leg blood flow for 5 minutes. The cuff was rapidly 
deflated, and the blood flow responses were measured until values returned to baseline. 
Raw NIRS data were exported and analyzed in a custom-written routine in MATLAB 
by two individuals. The following NIRS parameters were selected:(1) the time for 
the O2Hb signal to reach 50% peak post-occlusion hyperemia (T1/2), (2) The O2Hb 
range used to normalize the NIRS signal; (3) the post peak-hyperemic O2Hb recovery 
slope, taken as an index of sustained microvascular dilation. Inter-rater agreement was 
assessed using Intraclass Correlation Coefficients (ICC), calculated using an absolute 
agreement two-way mixed effects model. 95% confidence intervals (CI) of ICCs 
are reported. Cronbach’s alpha was used to assess day to day reliability for each of 
the measures. RESULTS: The ICC data indicate that there is “good” to “excellent” 
agreement between NIRS analyzers as shown in table 1.

Table 1. Intraclass Correlation Coefficients for Reperfusion Measures

Visit 1 
Rater 1 
(SD)

Visit 1 
Rater 2 
(SD)

Visit 
1 ICC 
(CI)

Visit 
2 ICC 
(CI)

Visit 
3 ICC 
(CI)

T1/2
9.03 
(2.43)

9.71 
(3.07)

.63 
(.22-
.86)

.99 
(.98-
1.0)

.97 
(.91-
.99)

O2Hb Range 31.72 
(8.57)

33.06 
(6.47)

.71 
(.33-
.89)

.98 
(.94-
.99)

.97 
(.92-
.99)

Post peak-hyperemic 
O2Hb recovery slope -.17 (.05) -.18 (.06)

.77 
(.45-
.92)

.91 
(.71-
.97)

.86 
(.65-
.95)

The Cronbach’s alpha for raters 1 and 2 were: T1/2 (α =.89, α = .91), O2Hb (α 
=.95, α = .89), and post peak-hyperemic O2Hb recovery slope (α =.74, α = .83). 
CONCLUSION: Our data indicate multiple raters can be used to analyze NIRS based 
reperfusion measures with good agreement and that the method has sufficient test-
retest reliability to use in experimental designs involving multiple laboratory visits.

969 Board #95 May 27 2:30 PM - 4:00 PM
The Influence Of Sleep On Blood Pressure In Healthy 
Children
Felicia R. Berube1, Elissa K. Katulka1, Michele N. D’Agata1, 
Stephen J. Ives2, William B. Farquhar, FACSM1, Melissa A.H. 
Witman1. 1University of Delaware, Newark, DE. 2Skidmore 
College, Saratoga Springs, NY.
Email: frberube@udel.edu
(No relevant relationships reported)

Loss of ideal cardiovascular health can begin in childhood with the development 
of cardiovascular disease (CVD) risk factors occurring on a continuum. Central 
blood pressure (BP) values may be more reflective of CVD risk than peripheral BP 
but are rarely measured in children. Additionally, in adults, poor sleep quality is 
associated with higher BP and incidence of CVD, however these relations are not as 
well elucidated in children. PURPOSE: To evaluate the role of sleep duration, sleep 
quality, and sleep variability (SLV) on resting central and peripheral BP in apparently 
healthy 7-12 yr old children. METHODS: Sleep duration, total time in bed (TTIB), 
sleep quality (assessed by sleep efficiency (SE) and wake after sleep onset (WASO)), 

and SLV (assessed by sleep midpoint standard deviation (SMSD)) were recorded in 
20 healthy children (10 ± 0.5 yrs, 10 boys, 10 girls) for 7 consecutive nights outside of 
the laboratory via wrist accelerometry. Following sleep monitoring, peripheral BP was 
measured and using pulse wave analysis (PWA) central BP was estimated. Central and 
peripheral BP were measured and averaged over 3 trials. Pearson’s r correlations were 
used to assess relations between sleep metrics and BP values. Independent samples 
t-tests were used to determine group (low vs. high SE) differences. RESULTS: Sleep 
duration averaged 7.9 ± 0.2 hrs/night, while TTIB averaged 9.6 ± 0.1 hrs/night. SE was 
82 ± 2%, WASO was 89 ± 9 mins, and SMSD was 48 ± 6 mins. Sleep duration, TTIB, 
SE, WASO, and SMSD were not significantly associated with central or peripheral 
BP values. When using an 85% cutoff for SE, central and peripheral BP were not 
significantly different between groups. Additionally, using the same cutoff for SE, 
TTIB was not significantly different between groups, however sleep duration was 
significantly different (7.4 hrs <85% vs 8.4 hrs >85%, p < 0.001). CONCLUSION: 
Preliminary data suggest that children age 7-12 are not getting the recommended 
amount of sleep (9-11 hrs/night) despite adequate time in bed. Thus far, there seems 
to be no effect of shortened, poor-quality, and more variable sleep on BP in healthy 
children age 7-12, but further research is needed.
Supported by NIH grant P20GM113125

970 Board #96 May 27 2:30 PM - 4:00 PM
THE IMPACT OF REPEATED, EXERCISE-
INDEPENDENT INCREASES IN BLOOD FLOW ON 
LOWER LIMB ENDOTHELIAL FUNCTION
Ellen McGarity-Shipley, Sarah M. Schmitter, Kyra E. Pyke. 
Queen’s University, Kingston, ON, Canada.
(No relevant relationships reported)

Exercise training improves endothelial function partially through increases in blood 
flow–associated shear stress. Local heat training can be used to isolate the exercise-
independent effect of increased shear stress on endothelial function. Forearm heat 
training has been found to improve brachial artery endothelial function, however, this 
has never been investigated in the lower limb.
PURPOSE: To examine the effect of heat training on superficial femoral artery (SFA) 
endothelial function in young, healthy females utilizing reactive hyperemia flow-
mediated dilation (RH-FMD) and sustained stimulus FMD (SS-FMD).
METHODS: Female participants (n=13, 23±2 yrs) had one leg randomized to the 
heat training intervention (EXP; other leg: control (CON)). The EXP leg underwent 
8 weeks of heat training via immersion in 42.5°C water for five 35-minute sessions 
per week. At week 0, 2, 4, 6, and 8, SFA RH-FMD and SS-FMD were measured in 
each leg via duplex ultrasound. RH-FMD was characterized as the peak % change in 
diameter following release of 5 min of thigh occlusion. SS-FMD was characterized as 
the peak % change in diameter during 6 min of plantar flexion exercise at a target shear 
stress of 13 dynes/cm2.
RESULTS: Week zero RH and SS-FMD were as follows: RH-FMD: CON 7.3±3.1, 
EXP 5.1±4.2; SS-FMD: CON 8.1±4.3, EXP 9.2±6.4. RH-FMD and SS-FMD did not 
change over the training period (RH: p=0.128; SS: p=0.063) or differ between EXP 
and CON legs (RH: p=0.685; SS: p=0.337; interaction RH: p=0.076; SS: p=0.958). 
Covariation for the shear stress stimulus did not alter the results.
CONCLUSION: 8-weeks of leg heat training in young, healthy females did improve 
SFA endothelial function. These results are in contrast with previous findings that 
heat training improves upper limb endothelial function. The increased blood flow-
associated shear stress elicited by the heating protocol may have been inadequate to 
elicit adaptation in the SFA. Future studies are needed to determine whether other 
lower limb conduit arteries or the microvasculature benefit from local, lower limb heat 
training.

971 Board #97 May 27 2:30 PM - 4:00 PM
High Intensity But Not Moderate Intensity Exercise 
Attenuates Carotid Shear-mediated Dilation
Rintaro Sakamoto, Erika Iwamoto, Yutaka Yamada, Tatsuki 
Kamoda, Katsuyuki Tamai, Kotomi Yamazaki, Toru Neki, 
Masaki Katayose. Sapporo medical university, Sapporo, Japan.
(No relevant relationships reported)

PURPOSE: Exercise training improves cerebrovascular function. It has been recently 
speculated that shear-mediated dilation of the internal carotid artery (ICA) is a useful 
marker of cerebrovascular function. Although exercise intensity is a major factor of 
exercise prescription, the effects of exercise intensity on shear-mediated dilation of the 
ICA remain unknown. This study investigated the shear-mediated dilation of the ICA 
following acute, moderate-, and high-intensity exercise in healthy males.
METHODS: Twelve healthy males (22 ± 2 years) completed a 30 min leg cycling 
exercise at moderate [(55-65% of age-predicted maximal heart rate (HRmax)] and 
high (75-85% HRmax) intensities. Shear-mediated dilation of the ICA was assessed at 
pre-exercise (Pre), 5 min (Post5), and 60 min (Post60) after the cessation of exercise. 
Shear-mediated dilation was induced by 3 min of hypercapnia (target end tidal partial 
pressure of carbon dioxide +10 mmHg from an individual’s baseline) and calculated 
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as the percent rise of the peak diameter from baseline diameter. Doppler ultrasound 
was employed to measure the carotid diameter, and blood velocity during exercise, and 
hypercapnia. Conductance and shear rate (SR) of the ICA at 25 min of exercise was 
calculated based on the Doppler variables and mean blood pressure.
RESULTS: Neither type of exercise altered the SR of the ICA (Interaction effect; P 
= 0.93, main effect of time; P = 0.14). Conductance decreased during high-intensity 
exercise (Pre to 25 min; 5.1 ± 1.3 to 3.2±1.0 ml/min/mmHg, P < 0.01) but not during 
moderate-intensity exercise (5.0 ± 1.3 to 4.0 ± 0.8 ml/min/mmHg, P = 0.11). Shear-
mediated dilation immediately declined after high-intensity exercise (Pre to Post5; 
6.9 ± 1.7 to 4.0 ± 1.4%, P < 0.01), but not after moderate-intensity exercise (7.2 ± 2.1 
to 7.3 ± 1.8%, P = 1.00). Shear-mediated dilation did not show significant changes at 
Post60 in either exercise intensity (Post 60; Moderate; 8.0 ± 3.1, High; 6.4 ± 2.9%).
CONCLUSIONS: The acute decline of shear-mediated dilation in the ICA following 
high-intensity exercise may have been due to changes in the sympathetic activity and 
hemodynamics rather than in the SR. Current findings suggest that moderate-intensity 
exercise is more suitable for promoting cerebrovascular health than high-intensity 
exercise.

972 Board #98 May 27 2:30 PM - 4:00 PM
Concurrent Vibration During Muscle Contractions 
Acutely Reduces Following Central Arterial Stiffness
Li-Chen Lee1, Chun-Yi Wang2, Hsin-Fu Lin3. 1Shih Hsin 
University, Taipei, Taiwan. 2National Taichung University of 
Science and Technology, Taichung, Taiwan. 3National Taiwan 
University, Taipei, Taiwan.
(No relevant relationships reported)

Whole body vibration has been shown to elicit vasodilation after intervention. 
PURPOSE: To test the hypothesis that concurrent local vibration while muscle 
contraction would reduce the vasoconstrictive response induced by exhaustive 
resistance exercise. METHODS: A total of 18 apparently young healthy males 
(age=22±1 yrs; BMI=23 ± 1kg/m2) were recruited. Following the maximal isometric 
voluntary contraction determination (MVC), participants were randomly assigned 
to perform 2 trials of isotonic knee extensor exercise (40%MVC×3 sets, 8 reps 
for the first 2 sets, exercise to exhaustion in the 3rd set, 1 min rest interval) with 
(KE+V) and without (KE) concurrent vibration (26Hz, 2-4mm in magnitude) on the 
customized motor-driven knee extensor device. Brachial blood pressure measured 
by sphygmomanometer, central and peripheral pulse wave velocity determined by 
photoplethysmography, and heart rate variability (HRV) were measured before and 
5 mins after exercise. RESULTS: Heart rate, brachial blood pressure parameters 
significantly increased from baseline during exercise, and there was no difference 
between treatments. KE+V trial significantly reduced central pulse wave velocity after 
exercise, whereas KE did not elicit any changes on pulse wave velocity measures 
compared with the baseline. HRV analysis showed KE significantly increase low 
to high frequency ratio (LF/HF) and reduced RMSSD after exercise, whereas no 
significant changes were observed in KE+V trial. CONCLUSIONS: Local concurrent 
vibration with muscle contraction also exerts vasodilatory responses after exercise, 
which may be associated with relatively higher parasympathetic dominance induced 
by vibration.

973 Board #99 May 27 2:30 PM - 4:00 PM
Distribution Of Passive Leg Movement-induced 
Hyperemia In Old And Impact Of Occluding The Lower 
Leg
Katherine L. Shields, Catherine L. Jarrett, Angela V. Bisconti, 
Soung Hun Park, Jesse C. Craig, Ryan M. Broxterman, Russell 
S. Richardson. University of Utah, Salt Lake City, UT.
Email: Katherine.Shields@hsc.utah.edu
(No relevant relationships reported)

PURPOSE: With passive leg movement (PLM), a vascular function assessment, 
in the young, of the total blood flow (BF) that passes through the common femoral 
artery (CFA), ~70% is directed to the deep femoral artery (DFA), while only ~30% 
passes through the superficial femoral artery (SFA). With lower leg cuff-induced BF 
occlusion, a common practice with drug infusions during PLM, there is an attenuated 
response in the SFA, which is reflected by a fall in BF in the CFA, but not in the DFA. 
Interestingly, the proportion of blood passing through the DFA and SFA is unchanged. 
However, BF distribution during PLM, and the impact of cuffing the lower leg, with 
aging is unknown. METHODS: Therefore, PLM was performed with and without 
cuff-induced lower leg BF occlusion in 6 healthy old subjects, with BF assessed by 
Doppler ultrasound. RESULTS: In terms of BF distribution during PLM, like the 
young, of the 80±27 ml of blood that passed through the CFA, 69±22% was directed 
to the DFA, while only 31±22% passed through the SFA. However, unlike the young, 
the cuff resulted in the complete ablation of SFA BF and the fall in CFA BF did not 
achieve statistical significance. As with the young, DFA BF was unaltered by the 
cuff. CONCLUSIONS: Thus, in the old, as with young, the PLM-induced hyperemia 

predominantly passes through the DFA. Cuffing appears to impact the SFA BF in the 
old to a greater extent than the young, but, again, in this population there is no effect 
on PLM-induced DFA BF.

974 Board #100 May 27 2:30 PM - 4:00 PM
Decreased Pulse Wave Reflections Associated With 
Isometric Handgrip Training Improves Cognitive 
Function In Older Adults
Takanobu Okamoto, Yuto Hashimoto. Nippon Sport Science 
University, Tokyo, Japan.
Email: tokamoto@nittai.ac.jp
(No relevant relationships reported)

PURPOSE: The purpose of this study was to investigate whether the decrease in pulse 
wave reflection and central systoloc blood pressure (SBP) as a result of isometric 
handgrip (IHG) training improves cognitive function in older adults.
METHODS: Twenty-two men and women (age 75±7 years, mean±standard deviation) 
who were not actively involved in regular resistance or endurance training were 
randomly assigned to either the group that performed IHG training (IHG group, n=11) 
or the sedentary control group (CON group, n=11). The IHG exercise comprised four 
unilateral 2-min isometric contractions at 30% of maximal voluntary contraction using 
a programmed handgrip dynamometer with 1-min rest periods for 5 days per week for 
8 weeks. Carotid augmentation index (AIx), an index of the magnitude of pulse wave 
reflections, and carotid SBP were non-invasively measured after resting in the supine 
position for at least 5 min in both groups before (baseline) and after 8 weeks of training 
using an arterial applanation tonometry system. Trail making test (TMT) Part A, which 
measures processing speed, and Part B, which assesses task shifting, were used to 
determine processing speed and flexibility in task switching and cognition.
RESULTS: Carotid AIx and carotid SBP in the IHG group after training were 
significantly lower than baseline values, decreasing from 52±4 to 39±3 mmHg and 
from 148±5 to 137±5 mmHg, respectively (p<0.05 for both). TMT-A and TMT-B in 
the IHG group after training were significantly lower than baseline values, decreasing 
from 34.73±3.04 to 26.41±2.33 and from 60.52±5.25 to 49.39±4.51 s, respectively 
(p<0.05 for both). The carotid AIx, carotid SBP, TMT-A and TMT-B did not 
significantly change before and after training in the CON group. A significant positive 
correlation was observed between the amount of change in carotid AIx and the amount 
of change in TMT-A (r=0.603, p<0.05) and TMT-B (r=0.591, p<0.05). In addition, a 
significant positive correlation was observed between the amount of change in carotid 
SBP and the amount of change in TMT-A (r=0.736, p<0.01) and TMT-B (r=0.582, 
p<0.05).
CONCLUSIONS: These results demonstrate that isometric handgrip exercises reduce 
carotid AIx and carotid SBP, which is associated with improving cognitive function.
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A Cross-sectional Comparison Of Vascular Health 
Between Physically Active Pre- And Post- Menopausal 
Women.
Amélie Debray1, Nicholas Ravanelli1, Louis Bherer1, Laurent 
Bosquet2, Carina Enéa2, Daniel Gagnon1. 1Montreal Heart 
Institute, Montreal, QC, Canada. 2University of Poitiers, 
Poitiers, France.
Email: amelie.debray@umontreal.ca
(No relevant relationships reported)

Following menopause, the risk of developing cardiovascular diseases increases 
significantly in women. The hormonal changes observed during the menopause 
transition, including the cessation of estrogen production by the ovaries, seems to 
accelerate arterial aging by decreasing vasoreactivity and increasing arterial stiffness. 
Physical activity is considered the most effective strategy to maintain optimal vascular 
health. For older men, research has demonstrated a positive influence of physical 
activity on markers of vascular health. However, in older women, the benefits of 
physical activity on vascular health are still unclear. PURPOSE: To determine if 
physically active post-menopausal women demonstrate preserved vascular health 
compared to physically active pre-menopausal women. METHODS: Five pre- (49 
± 3 years) and five post- (54 ± 2 years) menopausal healthy and active women were 
recruited. Blood pressure (24-hour ambulatory blood pressure monitoring), physical 
activity levels (7-day accelerometry), vasoreactivity (brachial artery flow-mediated 
dilation) and central arterial stiffness (carotid-femoral pulse wave velocity) were 
compared between groups. RESULTS: Despite both groups being physically active 
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(post: 708 ± 235 vs. pre: 445 ± 302 min/week, P=0.16), post-menopausal women tend 
to have greater 24-hour systolic blood pressure (125 ± 9 vs. 115 ± 8 mmHg, P=0.14). 
In contrast, vasoreactivity (post: 3.35 ± 3.68 vs. pre: 4.58 ± 1.40 %, P=0.62) and 
central arterial stiffness appear similar between groups (post: 7.19 ± 2.11 vs. pre: 6.84 
± 1.40 m/s, P=0.78). CONCLUSION: Physically active post-menopausal women tend 
to have greater systolic blood pressure compared to physically active pre-menopausal 
women, despite similar values of endothelial function and arterial stiffness.
Grant fundings: Mirella and Lino Saputo Research Chair in Cardiovascular health 
and the prevention of cognitive decline; HABISAN (Handicap Biologie Santé) 
program, Regional council of Nouvelle Aquitaine

978 Board #104 May 27 2:30 PM - 4:00 PM
Sitting-induced Endothelial Dysfunction Is Prevented 
In Endurance-trained Individuals
Takuma Morishima1, Yosuke Tsuchiya2, Hisashi Ueda2, 
Katsunori Tsuji3, Eisuke Ochi1. 1Hosei University, Tokyo, Japan. 
2Teikyo Heisei University, Tokyo, Japan. 3National Cancer 
Center, Tokyo, Japan.
(No relevant relationships reported)

PURPOSE: Prolonged sitting impairs leg endothelial function, which seems to be 
mediated by a sustained reduction in blood flow-induced shear stress. However, 
whether regular endurance training is effective in preventing sitting-induced leg 
endothelial dysfunction remains largely unknown. Herein, we tested the hypothesis 
that sitting-induced leg endothelial dysfunction is prevented in high endurance-trained 
individuals.
METHODS: The endurance-trained group comprised 11 male collegiate cyclists 
(age, 19.7 ± 0.6 years; height, 168.4 ± 6.2 cm; weight, 62.7 ± 7.0 kg; body mass 
index, 22.1 ± 2.4 kg/m2), and the untrained group comprised 9 male with no regular 
endurance training (age, 21.1 ± 1.8 years; height, 170.1 ± 6.6 cm; weight, 72.2 ± 8.1 
kg; body mass index, 24.8 ± 1.5 kg/m2). Peak oxygen uptake (VO2peak) was initially 
determined in all participants using incremental exercise test (37.9 ± 4.7 mL/min/kg 
in the untrained group vs. 60.5 ± 3.6 mL/min/kg in the endurance-trained group). At 
second visit, the popliteal artery flow-mediated dilation (%FMD) was assessed before 
and after a 3-h sitting period. During the sitting period, the popliteal artery diameter 
and blood velocity were measured every hour.
RESULTS: The popliteal artery shear rate was significantly and similarly reduced 
during the sitting period in both groups (the untrained group and the endurance-trained 
group: 51.9 ± 19.2 sec-1 vs. 58.3 ± 23.5 sec-1 at pre-sit, 25.5 ± 10.9 sec-1 vs. 25.5 ± 15.2 
sec-1

 at 1h during sitting period, 19.4 ± 7.4 sec-1 vs. 27.5 ± 12.3 sec-1 at 2h during sitting 
period, 21.4 ± 8.1 sec-1 vs. 20.8 ± 8.3 sec-1 at 3h during sitting period, 29.4 ± 13.9 sec-1 
vs. 29.7 ± 15.8 sec-1 at post-sit, P < 0.001). In a 3-h sitting, a significant impairment in 
popliteal artery %FMD was observed in the untrained group (4.5 ± 0.6 % vs. 1.6 ± 0.2 
% P = 0.003), but it was prevented in the endurance-trained group (6.9 ± 0.7 % vs. 6.2 
± 1.3 %, P < 0.431).
CONCLUSIONS: In conclusion, the present study revealed that sitting-induced leg 
endothelial dysfunction is preventable in endurance-trained individuals.
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979 Board #105 May 27 1:30 PM - 3:00 PM
The Functional Movement Screen Is Not Associated 
With Self-reported Disability, Gait, Or Drop Vertical 
Jump In Individuals With ACL Reconstruction
Eric J. Shumski1, Caitlyn Heredia2, Skylar C. Holmes3, Derek 
N. Pamukoff1. 1California State University, Fullerton, Fullerton, 
CA. 2Northern Arizona University, Flagstaff, AZ. 3University of 
Massachusetts, Amherst, MA.
Email: ericshumski@csu.fullerton.edu
(No relevant relationships reported)

Purpose: To determine the associations between Functional Movement Screen (FMS) 
scores and the International Knee Documentation Committee (IKDC) questionnaire 
score, Knee Injury and Osteoarthritis Outcome Score (KOOS) subscales scores, gait 
biomechanics, and drop vertical jump (DVJ) biomechanics in individuals with ACL 
reconstruction (ACLR).
Methods: 30 individuals with ACLR (53% female; 71.0±46.4 months post-ACLR; 
22.6±1.8 years old; 11 patellar tendon graft, 12 hamstring tendon graft, 7 allograft) 
completed the IKDC and KOOS. Bilateral gait biomechanics were obtained from 5 
trials on a 10m runway over 2 force plates. DVJ biomechanics were obtained using a 
30cm box placed half their height from the force plates. FMS tasks were scored from 
0-3 and summed for analysis. Bilateral gait biomechanics included the knee flexion 

angle (KFA) at heel contact, peak KFA, and vertical ground reaction force (vGRF) in 
the first 50% of stance. Bilateral DVJ biomechanics included the peak knee abduction 
angle, KFA at heel contact, peak KFA, and peak vGRF. A limb symmetry index 
(LSI) was calculated for peak KFA and peak vGRF during gait and DVJ. Involved 
limb values and LSI from gait and DVJ were used for analysis. Separate stepwise 
linear regression examined the association between the FMS and the IKDC, KOOS 
subscales, and gait and DVJ biomechanics after accounting for sex and time since 
ACLR.
Results: No associations were found between FMS score (Mean: 15.0±1.8) and the 
IKDC (Mean: 84.3±10.6) and KOOS (Mean: 72.0 – 95.6±1.8 – 21.3) after accounting 
for sex and time since ACLR (ΔR2=0.01 – 0.05, Δp=0.23 – 0.95). No associations were 
found between FMS score and involved limb biomechanical variables or their LSI’s for 
gait (ΔR2=0.01 – 0.07, Δp=0.17 – 0.79) and DVJ (ΔR2=0.01 – 0.11, Δp=0.08 – 0.99) 
after accounting for sex and time since ACLR.
Conclusion: The IKDC and KOOS indicated that participants reported some knee-
related disability. Conversely, the average FMS score was above the clinical threshold 
for dysfunctional movement patterns. Therefore, the FMS may not identify knee-
related disability in individuals with ACLR. Moreover, FMS score was not associated 
with gait or DVJ biomechanics, and thus the FMS may not identify hazardous knee 
movement patterns in individuals with ACLR.

980 Board #106 May 27 1:30 PM - 3:00 PM
The Relationship Between Hip And Thigh Muscle 
Strength After Acl-reconstruction
Amelia S. Bruce, Stephan Bodkin, Joe Hart, FACSM. University 
of Virginia, Charlottesville, VA. (Sponsor: Joseph Hart, FACSM)
Email: asb5aa@virginia.edu
(No relevant relationships reported)

Purpose: Weakness post ACL reconstruction (ACLR) of hip and thigh muscles are 
evaluated to track rehabilitation progress and/or inform decisions about return to 
sports. Lower extremity muscle adaptations are common mechanisms by patients 
coping with muscle weakness. Relationships among hip and thigh strength measures 
after reconstruction in ACLR patients may help identify potential coping mechanisms 
and targets for therapeutic intervention.
Methods: Thirty-four patients with primary unilateral ACLR (21.09±6.70yr, 18M, 
170.82±11.95cm, 76.82±21.36kg, 7.97±5.22 mo post ACLR) performed maximum 
isometric contractions for hip abduction (AB) and adduction (AD) in a supine hook-
lying position with the hips flexed to 45-degrees and knee flexed to 90-degrees and 
knee extension (EX) and flexion (FL) while seated with the hip and knee flexed to 
90-degrees; average peak torque was recorded and normalized to body mass. We used 
Pearson correlation coefficients to determine associations among hip and knee muscle 
strength.
Results: There were statistically significant positive relationships between all hip 
and thigh strength values of both limbs (Table 1). Correlations between knee EX 
and hip AB of the ACLR limb were between 0.640 and 0; the contralateral limb was 
between 0.583 and 0.769. Correlations between knee FL and hip AB of the ACLR limb 
were between 0.600 and 0.615; the contralateral limb was between 0.583 and 0.606. 
Correlations between knee EX and hip AD of the ACLR limb were between 0.579 and 
0.726; the contralateral limb was between 0.574 and 0.754. Correlations between knee 
FL and hip AD of the ACLR limb were between 0.681 and 0.702; the contralateral 
limb was between 0.642 and 0.700.
Conclusion: Statistically significant, moderate to strong, positive relationships among 
hip and thigh strength measures were found of both limbs about 7 months post ACLR. 
Relationships among hip and quadricep strength are all moderate to strong, appearing 
slightly weaker in the ACLR limb.
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981 Board #107 May 27 1:30 PM - 3:00 PM
Greater Matrix Metalloproteinase-3 Concentrations 
Following ACL Injury Associate With Worse Gait 
Biomechanics 6-months Post-ACL Reconstruction
Alyssa Evans-Pickett, Hope C. Davis-Wilson, Lara Longobardi, 
Steven J. Pfeiffer, Jeffrey Spang, Alexander R. Creighton, 
Ganesh Kamath, Richard Loeser, Troy Blackburn, Brian 
Pietrosimone, FACSM. University of North Carolina at Chapel 
Hill, Chapel Hill, NC. (Sponsor: Brian Pietrosimone, FACSM)
Email: alyssae@ad.unc.edu
(No relevant relationships reported)

Matrix metalloproteinase-3 (MMP-3) is a degenerative enzyme associated with joint 
tissue breakdown and has been shown to be a potential biomarker of osteoarthritis. 
It remains unknown if synovial fluid (SF) MMP-3 concentrations following ACL 
injury influence gait mechanics. PURPOSE: To compare knee flexion angle (KFA) 
and internal knee extension moment (KEM) during gait 6 months post-ACLR in 
individuals with the highest concentrations of SF MMP-3 compared to those with 
the lowest concentrations of SF MMP-3 collected within the first 14 days of injury. 
METHODS: Thirty-seven individuals with ACL injury scheduled for primary 
patellar tendon autograft ACLR (57% females, 21±4 yrs, 23.7±2.8 BMI) participated. 
Individuals were grouped into highest (HQ; n=9) and lowest (LQ; n=10) quartiles 
based on MMP-3 knee joint SF concentrations sampled 6+4 days after ACL injury. 
At 6 months post-ACLR, biomechanics were collected using 3-dimensional motion 
capture during gait performed at a self-selected speed. Functional analyses of variance 
were conducted to compare KFA and KEM between HQ and LQ groups throughout 
stance. Groups were considered different at any percentage of stance where the 95% 
confidence intervals of the mean differences did not cross zero. Peak differences (PD) 
and corresponding effect sizes (Cohen’s d) within portions of stance demonstrating 
differences were also calculated. RESULTS: HQ exhibited lesser knee flexion 
excursion; KFA was lower during 17-24% of stance (PD: 2.1°, d=0.44) and greater 
during 48-100% of stance (PD: 4.5°, d=0.93). HQ also exhibited lower KEM during 
14-30% and 91-100% of stance (PD: 0.72 BW, d=0.67; PD: 0.33 BW, d=1.42) and 
greater KEM during 45-72% of stance (PD: 0.44, d=0.76) CONCLUSION: Compared 
to individuals in the lowest quartile of SF MMP-3, those in the highest exhibited a 
stiffened knee gait strategy. Pre-surgery levels of MMP-3 following ACL injury may 
serve as a biomarker predicting worse gait mechanics 6 months post-ACLR.

982 Board #108 May 27 1:30 PM - 3:00 PM
Knee Extensor Torque Complexity During A Maximal 
Voluntary Isometric Contraction Differs Between Acl-
reconstructed And Healthy Individuals
Stephan G. Bodkin, Emily A. Dooley, Shawn D. Russel, Joseph 
M. Hart, FACSM. University of Virginia, Charlottesville, VA. 
(Sponsor: Joseph Hart, FACSM)
Email: sgb3d@virginia.edu
(No relevant relationships reported)

PURPOSE: Rehabilitation goals following anterior cruciate ligament reconstruction 
(ACLR) are structured around maximal force generating capabilities of the quadriceps. 
ACL injuries may occur through the inability to adapt motor output rapidly and 
accurately to external demands. Approximate Entropy (ApEn) can be used to 
describe the complexity of torque production to reflect the functional capacity of the 
neuromuscular system. The purpose of this study was to compare torque complexity 
of a maximal voluntary isometric contraction (MVIC) in ACLR limbs compared to 
the uninvolved limb and healthy controls. METHODS: A total of 215 individuals 
(120 ACLR [65 Female, 21.0±8.3 years,5.96±.48-mo. post-ACLR] 95 Healthy [50 
Female, 21.5±2.9 years]) participated in the study. Participants completed a 30-second 
knee extensor MVIC which was stratified into three 10-second bins. The 3-seconds 
of lowest variation were used to calculate ApEn for the Early (ApEn1), Middle 
(ApEn2), and Late (ApEn3) time bins. Torque complexity was compared across the 
trial, between limbs, and between groups using a repeated measures design. The 
dependent variable was torque complexity (ApEn) and the independent variables 
were group (ACLR, Healthy) and time bins (Early, Middle Late). An a priori alpha 
was set at 0.05. RESULTS: There was a significant time main effect for torque 
complexity (P<.001). For all participants, ApEn1 and ApEn2were significantly higher 
than ApEn3(P<.001, Figure 1). There was also a significant group by limb interaction 
(P<.001). The ACLR limb (.46±.12) demonstrated greater torque complexity than the 
uninvolved limb (.38±.12, P<.001)and of healthy individuals (.38±.10, P<.001, Figure 
1). CONCLUSIONS: The ACLR limb demonstrated a greater torque complexity at 
the end of a 30-second MVIC compared to healthy controls and the contralateral limb. 
Force fluctuations during a sustained maximal task may draw clinical insight into the 
recovery of motor function following ACLR.

983 Board #109 May 27 1:30 PM - 3:00 PM
Influence Of Resistance Training On Strength And Gait 
Kinetics In Individuals With Acl Reconstruction
Kevin H. Choe, Julia Freedman Silvernail. University of Nevada, 
Las Vegas, Las Vegas, NV. (Sponsor: James W. Navalta, FACSM)
(No relevant relationships reported)

Purpose: Individuals with anterior cruciate ligament reconstruction (ACLR) 
demonstrate reduced hip and knee extensor strength in their injured limb. Previous 
research suggests strength imbalances reduce an individuals’ ability to propel 
themselves forward during gait as indicated by the impulse of the anterior ground 
reaction force (propulsive force; pGRF). As resistance training increases muscular 
strength, it may improve any propulsion deficits. Therefore, the purpose of this study 
was to compare hip and knee extensor strength as well as pGRF characteristics 
between individuals with ACLR who resistance train (RT) and ones who do not 
(NRT). Methods: Hip and knee extensor strength and gait were measured in 16 
individuals (22.4±4.2 yr, 1.7±0.1 m, 73.8±15.1kg) with unilateral ACLR via isokinetic 
dynamometry and force platforms, respectively. The RT group had individuals who 
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resistance trained according to the American College of Sports Medicine guidelines 
consistently after completion of physical therapy. The NRT group included individuals 
who did not resistance train at all. Independent samples T-tests were used to compare 
peak hip and knee extensor strength (Nm/kg-1), peak pGRF (N/kg-1), and pGRF 
impulse (N•s/kg-1) between the RT and NRT groups. Bivariate correlations were used 
to identify if hip and knee extensor strength were related to pGRF and pGRF impulse. 
Results: The RT group had greater peak knee extensor torque at 60o/sec-1 (KE60) and 
180o/sec-1 (KE180) compared to the NRT group. No differences were observed between 
groups in peak hip torque, pGRF, or pGRF impulse. There was a negative correlation 
between KE60 and pGRF during walking (r = -0.531, p=0.034). No correlations were 
found between pGRF impulse and hip or knee torque. Conclusion: Results confirm 
our hypothesis that in ACLR, individuals in the RT group exhibited greater knee 
extensor torque than the NRT group. Additionally, greater KE60 was related to less 
pGRF during walking. An exploratory analysis found no differences in walking or 
running velocities, indicating the RT group accomplishes the same goal with less force. 
This may demonstrate greater movement efficiency resulting from resistance training 
above the improvements in strength alone.

984 Board #110 May 27 1:30 PM - 3:00 PM
Effects Of ACL Reconstruction On In Vivo Quadriceps 
Contractile Behavior During Weight Acceptance In 
Walking
Amanda E. Munsch1, Alyssa Evans-Pickett2, Hope C. Davis-
Wilson2, Brian Pietrosimone2, Jason R. Franz1. 1The University of 
North Carolina Chapel Hill and North Carolina State University, 
Chapel Hill, NC. 2The University of North Carolina Chapel Hill, 
Chapel Hill, NC.
Email: aemunsch@live.unc.edu
(No relevant relationships reported)

Appropriate knee loading during walking is essential for optimal health of 
mechanosensitive joint tissues and is largely governed by quadriceps muscle forces. 
However, individuals with anterior cruciate ligament reconstruction (ACLr) often 
exhibit quadriceps muscle dysfunction conventionally measured via reduced peak knee 
extensor moments (pKEM). Recent advances in ultrasound imaging provide a unique 
opportunity to determine if quadriceps dysfunction also manifests as altered contractile 
behavior between those with ACLr and uninjured controls. PURPOSE: Determine 
differences in quadriceps contractile behavior during weight acceptance in walking 
between ACLr, contralateral, and control limbs. METHODS: Six individuals to date 
with unilateral ACLr (4 females, 20±2 yrs, BMI: 25.3±1.8, months post-surgery: 
7.1±0.7) and 11 uninjured controls (6 females; 24±3 yrs, BMI: 22.0±2.0) walked for 
2 min on an instrumented treadmill. We collected motion capture and ground reaction 
force data and recorded cine B-mode ultrasound images of the vastus lateralis (VL). 
We quantified pKEM, knee flexion excursion (KFE), and VL fascicle length change 
during weight acceptance (i.e., heel-strike to the instant of pKEM). We report effect 
sizes (ES) for all comparisons. RESULTS: pKEM was 25% lower in the ACLr limb 
(0.18±0.18 Nm/kg) than the contralateral limb (0.24±0.11 Nm/kg, ES=0.40) and 75% 
lower than for uninjured controls (0.74±0.19 Nm/kg, ES=3.03). Similarly, the ACLr 
limb exhibited 21% less KFE (11.4±3.4°) than the contralateral limb (14.5±2.2°, 
ES=1.08) and 32% less KFE than in uninjured controls (16.8±3.5°, ES=1.57). In 
uninjured controls, VL fascicles shortened by 0.13±0.23 cm during weight acceptance 
despite 1.21±0.26 cm of muscle-tendon-unit lengthening, alluding to a predominant 
role of tendon elongation. VL fascicles in the contralateral limb of ACLr subjects 
also exhibited shortening during weight acceptance (0.07±0.33 cm). Conversely, we 
observed fundamentally different behavior in the ACLr limb, for which VL fascicles 
lengthened by 0.10±0.14 cm (vs controls, ES=1.21). CONCLUSION: ACLr alters 
quadriceps contractile behavior during weight acceptance in walking. Fascicle 
lengthening unique to the ACLr limb may be a functional consequence of quadriceps 
dysfunction relevant to altered knee loading.

985 Board #111 May 27 1:30 PM - 3:00 PM
Knee Extensor Torque Variability Correlates With 
Impaired Functional Knee Kinetics After ACLR In 
Collegiate Athletes
Tyler J. Roehl, Daniel G. Cobian, Mikel R. Stiffler-Joachim, 
Jennifer L. Sanfilippo, Bryan C. Heiderscheit. University of 
Wisconsin-Madison, Madison, WI.
(No relevant relationships reported)

Quadriceps neuromuscular dysfunction is universal following anterior cruciate 
ligament reconstruction (ACLR). Quadriceps performance is often characterized by 
peak strength, but the ability to generate consistent knee extensor (KE) torque is not 
captured by maximal strength assessments and may be functionally significant. Torque 
steadiness (TS) quantifies the capacity to produce smooth and consistent contractile 
forces, but is not well-defined post-ACLR.

PURPOSE: To evaluate KE TS in collegiate athletes 4, 6, and 12 months post-ACLR, 
and determine the associations between TS, strength, and knee joint kinetics during 
athletic tasks.
METHODS: 13 Division I athletes (age 20.5 ± 1.0, BMI 26.3 ± 4.7, 6 male) 
completed maximal voluntary isometric KE contractions (MVIC), countermovement 
jumps (CMJ), and treadmill running (2.68 m/s) while 3D kinematics and ground 
reaction forces were recorded 4.1 ± 0.6 (4), 6.3 ± 0.6 (6) and 11.9 ± 1.1 (12) months 
post-surgery. TS was defined as the mean difference between raw KE torque and a 
lowpass filtered signal (4th order butterworth filter, 2 Hz cutoff) within a 4 second 
torque plateau window. Sagittal plane KE impulses were computed from the stance 
phase of running (RUN) and the concentric (CON) and landing (LAND) CMJ phases. 
Wilcoxon Signed-Ranks tests assessed between-limb comparisons at each interval, 
and Spearman’s correlation evaluated the associations between TS, MVIC, and KE 
impulses.
RESULTS: Involved limb TS was significantly reduced at 4 (limb symmetry index 
(LSI): 36.8%, p = .002), 6 (LSI: 75.3%, p = .001), and 12 months post-surgery (LSI: 
84.7%, p = .033). TS was significantly associated with RUN at 4 and 6 months post-
surgery (rs = .881 and .865), CON at 4, 6, and 12 months (rs = .720, .587, and .708), 
and LAND at 6 and 12 months (rs = .678 and .564). MVIC was significantly correlated 
with RUN at 4 months (rs = .762) and CON at 4, 6, and 12 months (rs = .787, .587, and 
.689). TS and MVIC were not correlated at any interval (rs = -.335, -.346, and -.225).
CONCLUSIONS: KE TS is reduced 4-12 months post-ACLR in collegiate athletes, 
and asymmetrical TS is generally strongly associated with asymmetrical KE kinetics. 
KE TS and strength appear to be unique characterizations of quadriceps performance 
post-ACLR. Interventions to improve KE TS post-ACLR are recommended to restore 
knee function.

986 Board #112 May 27 1:30 PM - 3:00 PM
Similar Biomechanics During Change Of Direction 
In Adolescents With Contact Versus Non-contact Acl 
Injury
Mia Katzel, Curtis VandenBerg, Adriana Conrad-Forrest, Tishya 
Wren. Children’s Hospital Los Angeles, Los Angeles, CA.
(No relevant relationships reported)

Purpose: Patients who sustain non-contact (N-CON) anterior cruciate ligament (ACL) 
injuries may be predisposed to injury due to deficient biomechanics. In contrast, 
patients who sustain contact (CON) ACL injuries may be injured due to unlucky 
trauma rather than poor biomechanics. This study compared biomechanics during 
change of direction movements between patients with CON vs. N-CON ACL injury 
mechanisms. We hypothesized that patients with CON ACL injury would have better 
biomechanics (greater shock absorption and less dynamic limb valgus) than patients 
with N-CON ACL injury.
Methods: 15 patients age 10-18 years with CON ACL injury (4 female; mean age 
15.5, SD 2.1) and 94 with N-CON ACL injury (11 female; mean age 15.6, SD 1.9) 
underwent motion analysis 6-12 months (mean 7.5, SD 1.3) after ACL reconstruction 
(ACLR). Subjects performed forward-backwards and lateral change of direction 
tasks. 3D kinematic and kinetic variables reflecting dynamic limb valgus (frontal 
and transverse plane) and shock absorption (sagittal plane) were compared between 
patients who had CON and N-CON injury mechanisms using 2-tailed t-tests.
Results: No significant differences were observed between the CON and N-CON 
groups (Table).
Conclusion: The CON injury group did not have better biomechanics than the N-CON 
group. This may be due to both groups engaging in similar rehabilitation programs. 
Alternatively, the CON injury group may have had similar pre-injury biomechanics to 
the N-CON group but happened to suffer a contact injury. These results suggest that all 
patients post-ACLR have potentially modifiable risk factors for re-injury and should 
have their biomechanics evaluated so any deficiencies can be rectified prior to return to 
sport regardless of injury mechanism.
Table: Comparison of kinematics and kinetics between contact and non-contact ACL 
injury groups
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Deceleration Lateral Shuffle

Non-
Contact Contact P-value Non-

Contact Contact P-value

SHOCK 
ABSORPTION

Max hip flexion 75.3 
(15.2)

76.9 
(16.4) 0.72 68.4 

(14.6)
71.9 
(13.6) 0.39

Max knee flexion 65.2 
(14.1)

68.8 
(20.9) 0.39 61.4 

(13.1)
65.2 
(13.5) 0.31

Max ankle dorsiflexion -5.5 (7.1) -2.3 
(2.2) 0.12 16.0 (7.5) 18.2 

(8.9) 0.32

Max hip flexion 
moment 2.8 (1.5) 2.5 (0.9) 0.58 2.07 

(0.52)
2.10 
(0.63) 0.89

Max knee flexion 
moment 1.3 (0.5) 1.2 (0.7) 0.55 1.20 

(0.50)
1.25 
(0.45) 0.72

Max ankle dorsiflexion 
moment

0.84 
(0.22)

0.82 
(0.29) 0.80 1.07 

(0.30)
1.14 
(0.55) 0.52

Energy absorption 
at hip

0.66 
(0.43)

0.56 
(0.39) 0.39 0.50 

(0.26)
0.45 
(0.25) 0.50

Energy absorption 
at knee

0.50 
(0.35)

0.44 
(0.38) 0.52 0.38 

(0.26)
0.38 
(0.19) 0.96

Energy absorption 
at ankle

0.17 
(0.11)

0.14 
(0.06) 0.25 0.41 

(0.19)
0.42 
(0.25) 0.84

DYNAMIC LIMB 
VALGUS

Max hip internal 
rotation 7.8 (7.4) 5.1 (7.8) 0.19 13.7 (8.8) 9.3 (7.5) 0.07

Max hip adduction 1.9 (6.4) 2.6 (4.5) 0.70 -18.3 
(8.3)

-17.2 
(7.0) 0.65

Min knee varus -1.1 (4.8) -3.8 
(6.6) 0.05 -2.4 (5.1) -3.5 

(5.4) 0.44

Min knee varus 
moment

-0.34 
(0.34)

-0.32 
(0.32) 0.82 -0.85 

(0.69)
-0.81 
(0.93) 0.84

External moments are reported. Angles are expressed in degrees, moments in N/kg, 
energy absorption in J/kg.

987 Board #113 May 27 1:30 PM - 3:00 PM
Revisiting Central And Peripheral Contributions To 
Muscle Weakness After ACL-Reconstruction
Steven A. Garcia, Kazandra M. Rodriguez, Chandramouli 
Krishnan, Riann M. Palmieri-Smith. University of Michigan, 
Ann Arbor, MI.
Email: stevenag@umich.edu
(No relevant relationships reported)

Purpose: Alterations in quadriceps muscle morphology (i.e. cross-sectional area 
[CSA]) and volitional activation (VA) contribute to muscle weakness following 
anterior cruciate ligament reconstruction (ACLR). Research on the relative 
contributions between each factor and quadriceps weakness remain inconclusive as 
few studies have concurrently evaluated VA and muscle morphology in the same 
cohort of ACLR patients. Further, the magnitude of contribution of morphology and 
activation may vary depending on whether data are considered for the ACLR limb 
alone or if data are reported as a limb symmetry index (LSI), taking into account 
the uninvolved leg. Thus, aims of this study were to determine the contributions 
of VA and CSA on quadriceps strength in ACLR patients and to determine if the 
contributions were similar when using the involved limb or the LSI. Methods: 
Sixteen individuals 6-12 months post-ACLR (time post ACLR: 40.3±8.2 wks, 
Age: 22.3±6.0yr, Height: 1.7±0.1m, Mass: 68.7±11.5 kg, Sex: 9F) were recruited 
for this study. Quadriceps isometric peak torque (PT) and VA, via the interpolated 
triplet technique, were assessed bilaterally at 90º of knee flexion on a dynamometer. 
Ultrasound images were acquired to assess vastus lateralis CSA in both legs. LSI’s 
were calculated for all outcome variables by expressing values of the involved leg as a 
percent of the uninvolved leg. Paired t-tests were used to compare outcomes between 
legs (Bonferroni-adjusted α = 0.017). Two separate stepwise linear regressions were 
performed to examine the contribution of VA and CSA on quadriceps PT where 
model 1 used LSI for all variables, and model 2 used variables from the involved 
leg (Bonferroni-adjusted α’s = 0.025). Results: Regression model 1 indicated PT 
LSI was significantly predicted by VA LSI (R2=0.45, P<0.01), but not by VL CSA 
LSI (R2=0.01, P=0.87). Model 2 indicated that involved leg PT was significantly 
predicted by VL CSA (R2=0.50, P<0.01) but not quadriceps VA (R2=0.08, P=0.11) 
of the involved leg. All dependent variables were smaller in the involved compared 
to uninvolved leg (P<0.017). Conclusions: The contributions of VA and CSA on 

quadriceps PT differed greatly if LSI or involved leg outcomes were used. Evaluation 
of VA and CSA in unison may be provide a more holistic understanding of the sources 
of muscle weakness after ACLR.

988 Board #114 May 27 1:30 PM - 3:00 PM
Preventing Acl Injuries With Martial Arts Break Falling 
Training
Karen M. Myrick1, Conor Kasabo2, Richard Feinn2, Juan 
Garbalosa2. 1University of Saint Joseph, Connecticut, West 
Hartford, CT. 2Quinnipiac University, Hamden, CT.
Email: kmyrick@usj.edu
(No relevant relationships reported)

PURPOSE: ACL injuries have remained prevalent despite numerous prevention 
attempts. Most prevention has focused on traditional approaches. We propose a novel 
approach to injury prevention by implementing martial arts falling techniques. This 
training uses proprioceptive and kinesthetic conditioning to reinforce the athlete’s 
ability to mitigate at-risk postures. This study aims to evaluate the proprioceptive 
function and risk factors in soccer athletes that undergo fall training. METHODS: 
Members of a premier soccer club, ages 9 to 16, were recruited to. All subjects 
continued usual training. Subjects partook in the interventional training of martial 
arts fall training, taught by a 3rd degree black belt master in karate and aikido, twice 
weekly for ten weeks. Baseline and post-intervention, proprioceptive testing was 
performed using the Neurocom Balance Master. A linear mixed model was used to 
determine the effect of the intervention on variables of interest. The fixed effect was 
time point, used to compare pre to post intervention measures, and random effects 
included intercepts for subjects and trials within subjects. The level of significance was 
0.05.
RESULTS: A significant increase in movement time from pre to post (Premean=1.14, 
Postmean=1.94, p=.032), no significant change in turn time, turn sway, or sway energy. 
There was a non-significant decrease in impact index (Premean=46.3, Postmean=36.9, 
p=.206. A significant decrease in the mean impact index for the right lower extremity. 
While not statistically significant, downward trends were observed in right lower 
extremity for mean turn time, mean turn sway, and mean sway energy. Additionally, 
increases noted for mean equilibrium and mean strategy.
CONCLUSIONS: Results of the mean impact index test highlight the efficacy of 
martial arts fall training in the dominant lower extremity. Furthermore, the trend of 
improvement in the dominant leg in a variety of proprioceptive metrics is noteworthy, 
suggesting the intervention reinforced the more honed neural pathways of the dominant 
side quicker than the non-dominant. Future research is needed to elucidate whether the 
non-dominant side can demonstrate the plasticity seen in the dominant side. Finally, 
the overall increase seen in mean equilibrium and mean strategy is promising.

989 Board #115 May 27 1:30 PM - 3:00 PM
Decreased Loading During Gait Alters Intralimb 
Coordination In Anterior Cruciate Ligament 
Reconstructed Individuals
Cortney N. Armitano-Lago, Brian Pietrosimone, FACSM, 
Alyssa Evans-Pickett, Hope Davis-Wilson, Jason Franz, Troy 
Blackburn, Adam W. Kiefer. Unversity of North Carolina at 
Chapel Hill, Chapell Hill, NC.
Email: carmitan@email.unc.edu
(No relevant relationships reported)

Aberrant lower extremity loading following anterior cruciate ligament reconstruction 
(ACLR) is theorized to play a role in posttraumatic osteoarthritis (PTOA) 
development. Cueing an increase or decrease in loading could potentially optimize gait 
biomechanics and slow progression to PTOA. Stable coordination is fundamental for 
functional gait as a mediating process for the distribution of joint loads. Accordingly, 
examining how joint loading impacts coordination during gait may elucidate 
compensatory movement strategies following ACLR. PURPOSE: Determine the effect 
of cueing an increase or decrease in lower extremity loading on intralimb coordination 
between the knee-hip joints in ACLR participants. METHODS: Coordination was 
assessed in 10 individuals (age: 21±4 years; 9±1 months post-surgery; 4F) with 
unilateral ACLR during three separate loading conditions. Loading was manipulated 
via real-time feedback using a force measuring treadmill that cued a change in peak 
vertical ground reaction force (vGRF). Three conditions were conducted on separate 
days in a random order: 1) preferred (no feedback), 2) overload (cue 5% body 
weight [BW] increase in vGRF), and 3) underload (cue 5% BW decrease in vGRF). 
The intralimb coordination between sagittal plane knee-hip angles was assessed via 
measures of coordination dynamics (mean [M] and standard deviation [SD] of relative 
phase [RP] and percent determinism [%DET] from cross-recurrence quantification 
analysis) for each condition. One-way repeated-measures analyses of variance 
were used to determine differences among conditions. RESULTS: A main effect of 
loading was observed for M RP (F2,26=6.9, p<.05) and SD RP (F2,26=9.5, p<.05). The 
underloaded condition exhibited significantly different coordination stability (lower M 
and higher SD of RP) compared to the preferred and overloaded conditions (p<.05). 
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A significant effect of loading on %DET (F2,26=2.7 p<.05) was also observed; the 
underloaded condition led to tighter coupling than the preferred condition. (p<.05). 
CONCLUSIONS: Overall, underloading changed the pattern and multi-scale stability 
of knee-hip coordination. These findings indicate manipulations in joint loading result 
in altered movement strategies that concern the development of PTOA.

990 Board #116 May 27 1:30 PM - 3:00 PM
Changes In Gait Biomechanics Between Level And 
Downhill Walking Do Not Differ Between Those With 
Anterior Cruciate Ligament Reconstruction And 
Controls
Derek Dewig, Chris Johnston, Brian Pietrosimone, FACSM, 
Troy Blackburn. The University of North Carolina at Chapel 
Hill, Chapel Hill, NC.
Email: ddewig@live.unc.edu
(No relevant relationships reported)

Conflicting evidence exists regarding the presence of aberrant gait biomechanics after 
the first year post-anterior cruciate ligament reconstruction. Overground walking may 
not elucidate differences in those further removed from surgery due to the unexacting 
nature of the task. Deleterious gait biomechanics following ACLR are partly 
attributable to quadriceps dysfunction. Downhill walking may exacerbate aberrant gait 
biomechanics, as this task places greater demands on the quadriceps compared to level 
walking.
PURPOSE: To compare gait biomechanics between individuals with ACLR and 
healthy controls during level and downhill walking conditions.
METHODS: 24 individuals more than 1 year removed from primary ACLR (83% 
female, age= 21 ± 3 yr, time since ACLR 44 ± 26 mo, BMI= 23 ± 3 kg/m2) and 24 
healthy controls (79% female, age= 21 ± 1 yr, BMI= 24 ± 3 kg/m2) completed both 
level and downhill (10°grade) gait biomechanics assessments on an instrumented split-
belt treadmill at their preferred walking speed. Peak variables were evaluated over the 
first 50% of stance including the vertical ground reaction force (vGRF), internal knee 
abduction moment, internal knee extension moment, knee flexion angle, and knee 
abduction angle. Moments were normalized to %body weight*height (%BW*Ht) and 
vGRF was normalized to %body weight. Dependent variables were compared across 
groups and conditions via two-way repeated measures ANCOVA controlling for gait 
speed.
RESULTS: There were no significant condition*group interaction effects nor group 
main effects for any outcomes. However, there were significant condition main effects 
for peak internal knee extension moment (p = 0.020, level to downhill mean increase 
of 0.042 %BW*Ht) and peak knee flexion angle (p = 0.018, level to downhill mean 
increase of 13.2°).
CONCLUSIONS: Downhill walking necessitates a larger internal extension moment 
and knee flexion angle compared to level gait. Our results suggest that changes in gait 
biomechanics between level and downhill conditions do not differ between individuals 
with ACLR > 1 year post reconstruction and controls. These results suggest that 
aberrant gait biomechanics may be mitigated over time in those with ACLR.

991 Board #117 May 27 1:30 PM - 3:00 PM
Fewer Steps Per Day Associates With Greater Cartilage 
Breakdown Biomarkers Post Anterior Cruciate 
Ligament Reconstruction
Hope C. Davis-Wilson, Christopher D. Johnston, Alyssa Evans-
Pickett, A.C. Hackney, J. Troy Blackburn, Louise Thoma, Lara 
Longobardi, Jason Franz, Brian Pietrosimone, FACSM. UNC 
Chapel Hill, Chapel Hill, NC. (Sponsor: Brian Pietrosimone, 
FACSM)
Email: davishc@live.unc.edu
(No relevant relationships reported)

PURPOSE: Individuals with anterior cruciate ligament reconstruction (ACLR) 
engage in fewer steps per day (steps/day) compared to uninjured controls. While 
regular physical activity can improve outcomes of idiopathic knee osteoarthritis 
such as disability, it is unknown if physical activity influences post-traumatic knee 
osteoarthritis outcomes following ACLR. Cartilage oligomeric matrix protein (COMP) 
is a biomarker outcome associated with cartilage breakdown, and it is responsive 
to mechanical loading during walking. Therefore, the purpose was to determine the 
association between steps/day and change in COMP (∆COMP) following walking in 
individuals with an ACLR. METHODS: : Steps/day was assessed over 7 days using 
ActiGraph accelerometers worn on the right hip in 31 participants (age=22±4years, 
body mass index=23.9±2.9kg/m2, 52±37 months post-ACLR, 55% females) with 
primary unilateral ACLR ≥ 6 months at the time of testing. Subjects walked at a 
preferred speed for 3000 steps (~30 minutes) on a treadmill to introduce cartilage 
loading. Blood samples were collected immediately pre- and post-walking, and serum 
COMP concentrations were analyzed with ELISA kits. ∆COMP was calculated with 
post-walking concentrations expressed as a percentage of pre-walking levels. Greater 

∆COMP was interpreted as greater cartilage breakdown during the walking protocol. 
A univariate linear regression was conducted to determine the association of steps/day 
with ∆COMP.
RESULTS: Fewer steps/day (mean±SD: 9,626±2,452) associated with greater 
∆COMP (+11.5±16.4%; R2=0.152, β=-0.003, p=0.030).
CONCLUSIONS: Individuals after ACLR who habitually engage in fewer steps/day 
demonstrated greater ∆COMP during a walking protocol. We postulate fewer steps/day 
in individuals with a history of ACLR may result in deleterious changes in cartilage 
homeostasis due to inadequate mechanical stimulation of joint tissues. Future studies 
should determine if increasing steps/day improves knee cartilage outcomes following 
ACLR.

992 Board #118 May 27 1:30 PM - 3:00 PM
Does Lower Limb Dominance Change After An Anterior 
Cruciate Ligament Reconstruction?
Kathryn Lucas, Geetanjali Gera, Mary Lloyd Ireland, FACSM, 
Brian Noehren, FACSM. University of Kentucky, Lexington, KY.
(No relevant relationships reported)

Changes in limb dominance, the limb to kick a ball or recover a fall, after an anterior 
cruciate ligament reconstruction (ACLR) could occur if the limb has not fully 
recovered. Due to the impact of an ACLR on the quadriceps, a poor quadriceps limb 
symmetry index (Q-LSI) could influence changed limb dominance. The difference 
in the leg used during a quick regain of balance (step-limb) from the subjects’ self-
reported limb dominance, could identify poor motor planning required to use the limb.
PURPOSE: Evaluate if patients reporting tearing their dominant, defined as the leg 
to kick a ball, (DOM group) or non-dominant (N-DOM group) limb is the same as 
the step-limb used during a reactive balance test. For the DOM group, Q-LSI was 
compared between subjects who switched dominance and those that did not.
METHODS: 36 ACLR (15M, 18±5 years) reported their dominant leg 6-months after 
ACLR. A reactive balance test was performed where subjects were passively leaned 
forward 10 degrees. In 5 out of 10 trials they were released and had to step to regain 
their balance. The most frequently used (3 out of the 5 trials) step-limb was recorded. 
Q-LSI were calculated through the maximum voluntary isometric contractions at 90 
degrees of knee flexion. A Fisher’s exact evaluated if the step-limb was similar to 
the reported dominant limb, comparing the DOM and N-DOM groups. For the DOM 
group, a Student’s t-test compared the differences in Q-LSI between switchers and 
non-switchers.
RESULTS: 75% (27 DOM: 9 N-DOM) of the subjects tore their DOM limb. When a 
loss of balance occurred, 48% of the DOM group (13:14) switched dominance. This 
was significantly greater than the N-DOM group (11%, 1:8, p=0.02). The DOM group 
who did not switch limbs had higher Q-LSI (switchers: 57% Q-LSI, non-switchers: 
78% Q-LSI, p=0.04).
CONCLUSIONS: Almost half of the subjects who tore their dominant limb stepped 
with their uninjured/non-dominant limb 6-months after an ACLR and had a lower 
Q-LSI than those who stepped with their dominant limb. These results suggest that 
with lower Q-LSI, subjects’ preplanning of initial movements is altered. Switching 
limb dominance to the non-dominant/uninjured limb may affect performance during 
tasks that require quick movements. Future studies should evaluate the effects of 
changes in limb dominance on subsequent injuries after ACLR.

993 Board #119 May 27 1:30 PM - 3:00 PM
Altered Corticospinal Tract Structure And Excitability 
In Patients With Anterior Cruciate Ligament 
Reconstruction
Adam S. Lepley1, Monica T. Ly2, Dustin R. Grooms3, Jeffery M. 
Kinsella-Shaw2, Lindsey K. Lepley1. 1University of Michigan, 
Ann Arbor, MI. 2University of Connecticut, Storrs, CT. 3Ohio 
University, Athens, OH.
Email: alepley@umich.edu
(No relevant relationships reported)

Underlying neural factors contribute to poor outcomes following anterior cruciate 
ligament reconstruction (ACLR). Neurophysiological adaptations have been identified 
in motor cortex activation and corticospinal tract excitability, however limited evidence 
exists on neurostructural changes that may influence motor recovery in ACLR patients. 
PURPOSE: To 1) quantify hemispheric differences in structural properties of the 
corticospinal tract in patients with a history of ACLR, and 2) assess the relationship 
between excitability and corticospinal tract structure. METHODS: Ten ACLR 
participants (age: 22.6 ± 1.9yrs; height: 166.3 ± 7.5cm; mass: 65.4 ± 12.6kg, months 
from surgery: 70.0 ± 23.6) volunteered for this cross-sectional study. Corticospinal 
tract structure (volume; fractional anisotropy [FA]; axial diffusivity [AD]; radial 
diffusivity [RD]; mean diffusivity [MD]) was assessed using diffusion tensor imaging, 
and excitability was assessed using transcranial magnetic stimulation (motor evoked 
potentials [MEP]) for each hemisphere. Hemispheric differences were evaluated using 
paired samples t-tests. Pearson product moment correlational analyses were conducted 
on structural and excitability outcomes. Alpha level was set at p ≤ 0.05. RESULTS: 
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The hemisphere of the ACLR injured limb demonstrated lower volume (567.1 ± 
75.3voxels; p = 0.005), lower FA (0.49 ± 0.01; p = 0.02), higher MD (7.58 x10-4 ± 
0.35 x10-4; p = 0.01), and smaller MEPs (0.013 ± 0.007; p = 0.04) compared to the 
hemisphere of the non-injured limb (659.7 ± 64.3voxels; 0.53 ± 0.02; 7.23 x10-4 ± 0.10 
x10-4; 0.028 ± 0.010), indicating disrupted white matter structure and a reduction in 
excitability of the corticospinal tract. Correlation analyses revealed a strong, positive 
correlation between corticospinal tract volume and MEP of the ACLR injured limb 
(r=0.890; p=0.001). CONCLUSIONS: ACLR patients demonstrated asymmetry in 
structural properties of the corticospinal tract that may influence the recovery of motor 
function following surgical reconstruction. More research is warranted to establish the 
influence of neurostructural measures on patient outcomes and response to treatment in 
ACLR populations.

994 Board #120 May 27 1:30 PM - 3:00 PM
Gait Biomechanics Linked To Post-traumatic 
Osteoarthritis Following Anterior Cruciate Ligament 
Reconstruction Are Improved With Vibration
TROY BLACKBURN1, Brian Pietrosimone, FACSM1, Darin 
Padua1, Derek Dewig1, Jonathan Goodwin2, Chris Johnston1. 
1University of North Carolina at Chapel Hill, CHAPEL HILL, 
NC. 2Elon University, Elon, NC. (Sponsor: Brian Pietrosimone, 
FACSM)
Email: troyb@email.unc.edu
(No relevant relationships reported)

PURPOSE: Anterior cruciate ligament reconstruction (ACLR) incurs a high risk of 
post-traumatic knee osteoarthritis (PTOA). Aberrant gait biomechanics contribute 
to PTOA and are attributable in part to quadriceps dysfunction. Vibration improves 
quadriceps function following ACLR, but its effects on gait biomechanics are 
unknown. The purpose of this study was to evaluate the effects of whole body vibration 
(WBV) and local muscle vibration (LMV) on gait biomechanics in individuals with 
ACLR. METHODS: 75 volunteers with primary unilateral ACLR (72% females; 
age 21 ± 3 yr; time since ACLR 27 ± 16 mo) were randomized to WBV, LMV, or 
Control interventions. WBV and LMV were applied 6 x 1 minute (30Hz, 2g). Walking 
biomechanics were assessed prior to and following the interventions. Outcomes 
included the peak vertical ground reaction force (vGRF) and its loading rate, peak 
internal knee extension and valgus moments, and peak knee flexion and varus angles 
during the first 50% of stance. vGRF magnitude and rate were normalized to body 
weight (BW) and moments were normalized as % body weight*height (%BW*Ht). 
ACLR limb change scores (post-pre) for each outcome were compared across groups 
via one-way ANCOVA controlling for gait speed, time since ACLR, and baseline 
values. RESULTS: Change scores did not differ across groups for peak knee flexion (p 
= 0.374) or varus (p = 0.801) angles, vGRF (p = 0.656), or internal valgus moment (p 
= 0.866). However, changes in vGRF loading rate differed across groups (p = 0.024), 
with a significant decrease in the LMV group (-3.6 BW/s) that was greater than the 
changes in the WBV (-0.3 BW/s; p = 0.035) and Control (0.5 BW/s; p = 0.010) groups. 
Additionally, the change in peak internal extension moment differed across groups (p = 
0.016), with a significant increase in the WBV group (0.27 %BW*Ht) that was greater 
than the change in the Control group (-0.17 %BW*Ht; p = 0.005) but not the LMV 
group (0.01 %BW*Ht; p = 0.101). CONCLUSIONS: Lower knee extension moments 
and greater loading rates during gait have been linked to declines in joint health 
following ACLR. WBV acutely increased the peak knee extension moment and LMV 
decreased loading rates. These data suggest that vibration has the potential to mitigate 
aberrant gait biomechanics, and may represent an effective approach for mitigating 
PTOA risk following ACLR.

995 Board #121 May 27 1:30 PM - 3:00 PM
Can Increased Gait Speed Improve Knee Loading 
Mechanics Following Anterior Cruciate Ligament 
Reconstruction?
Sara Almansouri, William Barclay, Anushree Dighe, Carole 
Gong, Meagan Chow, Susan Sigward. University of Southern 
California, Los Angeles, CA.
Email: s.almansouri@usc.edu
(No relevant relationships reported)

Knee extensor moments (KEM) deficits during gait persist long term following 
anterior cruciate ligament reconstruction (ACLr) and are attributed to progression of 
osteoarthritis. KEM are reduced in surgical limb through modulation of heel rocker 
mechanics (HRM): reduced knee flexion excursion (KFE), shank anterior angular 
velocity (SAV) and posterior ground reaction force (pGRF). Improved KEM are more 
therapeutically desirable if accomplished by improving underlying HRM. Increased 
gait speed increases knee loading in healthy individuals but it is not known if those 
with long term deficits post-ACLr respond to gait speed with improved KEM or if 
these improvements are accomplished by improving underlying HRM

PURPOSE: To determine if individuals with long term KEM deficits post-ACLr 
respond to increase treadmill gait speed with increase KEM and HRM and if improved 
KEM is related to improved HRM
METHODS: Individuals > 1 year post-ACLr with KEM deficits >10% are recruited; 
data collection on-going. Participants (N=4, 61.4±29.8 months post-ACLr) walked on 
a treadmill at self-selected (SS) and 50% faster than SS (FAST) speeds (3 minutes/
speed). 3D kinematics (Qualisys) and kinetics (Bertec) were collected in last 30 
seconds (6 steps/limb). KEM (inverse dynamics), SAV, pGRF and KFE during loading 
response (surgical limb) were compared between speeds; strength of difference 
indicated by effect size (ES). Pearson correlations used to determine association 
between percent increase (SS to FAST speed) in peak KEM and increase in HRM 
(peak SAV, peak pGRF and KFE)
RESULTS: KEM (97.1±74.8%, ES=1.1), SAV (44.9±4.4%, ES=1.5), pGRF 
(62.9±3.5%, ES=1.6) and KFE (4±1.9 degrees, ES=1.3) increased with speed. 
Increased KEM correlated with increases in KFE (r=.92, p=.08), and SAV (r=.99, 
p=.01) but not pGRF (r=-.18, p =.82)
CONCLUSIONS: This preliminary analyses suggest that increased gait speed 
improves KEM and all features of HRM. A 97% increase in KEM was strongly related 
to improvements in KFE and SAV. Sample size calculations suggests these results will 
hold up in our full study sample (expected for May presentation). If results hold, it will 
suggest that increasing treadmill gait speed may be an effective stimulus for retraining 
kinematic features of HRM and KEM in those who have persistent KEM deficits 
during gait following ACLr

996 Board #122 May 27 1:30 PM - 3:00 PM
Bilateral Changes In Running Biomechanics Observed 
From Pre-injury To 6-months Post Anterior Cruciate 
Ligament Reconstruction
Keith A. Knurr, Mikel R. Stiffler-Joachim, Sara E. Harper, 
Darryl G. Thelen, Bryan C. Heiderscheit. University of 
Wisconsin- Madison, Madison, WI.
Email: knurr@ortho.wisc.edu
(No relevant relationships reported)

Reduced knee function during running has been observed in anterior cruciate 
ligament reconstructed (ACLR) knees, persisting up to 5 years after surgery. Current 
evidence is limited to cross-sectional design and often utilizes the contralateral limb 
for comparison with questionable appropriateness. Pre-injury running biomechanics, 
although difficult to obtain, can be used to assess post-surgical changes in both the 
involved and uninvolved limbs. Through preseason injury screening, we obtained 
running mechanics on collegiate athletes. This study utilizes this pre-injury data for 
evaluation of bilateral changes in those athletes who sustained an ACL injury and 
then underwent ACLR. PURPOSE: To assess changes in knee joint mechanics during 
running from pre-injury to 6-months post-ACLR in Division 1 collegiate athletes.
METHODS: Whole body kinematics and ground reaction forces (GRF) were collected 
during treadmill running for 9 athletes (5 females) prior to a primary ACL injury (PRE) 
and 6.1±0.3 months post-ACLR (6M). Athletes ran at a maximally comfortable speed 
at 6M (3.8±0.5m/s) and speed-matched PRE data was reviewed. Knee joint mechanics 
and GRF variables were compared between PRE and 6M within the involved (INV) 
and uninvolved (UNI) limb using Wilcoxon Signed-Rank Tests. Results are presented 
as within-limb percent change (kinetics, GRF) or median difference (kinematics) 
between PRE and 6M.
RESULTS: Knee joint metrics decreased from PRE to 6M in the INV limb: knee 
flexion excursion during stance (5.4°, p<0.01), knee extensor impulse (59.1%, p<0.01), 
rate of knee extensor moment (37.0%, p<0.01). No change in knee joint mechanics 
were observed in the UNI limb (<5%, p>0.1). Furthermore, INV limb demonstrated 
reduced vertical GRF impulse (2.8%, p<0.01) and braking impulse (13.6%, p=0.01), 
while both metrics increased in the UNI limb (vertical, 5.7%, p=0.01; braking, 23.8%, 
p=0.01).
CONCLUSIONS: This is the first study to assess changes in running biomechanics 
following ACLR relative to the pre-injury state. Consistent with cross-sectional 
studies, INV knee kinematics and kinetics did not return to pre-injury state by 6 
months post-ACLR. Additionally, the UNI limb appears to be a valid comparator 
for the INV limb for knee joint specific running mechanics at 6M, but not for GRF 
variables. NIH award TL1TR002375

997 Board #123 May 27 1:30 PM - 3:00 PM
Gait Variability Of Younger Children Is More Altered By 
Footwear Type Compared To Older Children
Bryon C. Applequist. University of Hawaii at Hilo, Hilo, HI. 
(Sponsor: John Mercer, FACSM)
Email: bapple@hawaii.edu
(No relevant relationships reported)

The role footwear plays on the development of children’s gait and gait variability is 
not often considered. Many factors contribute to the development of children’s gait, 
including growth, coordination, and motor control, but little attention is paid to the 
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added constraint of footwear and its role in guiding the development of children’s 
gait. Purpose: To determine the affect different footwear types have on children’s gait 
variability at different stages in development.
Methods: 28 healthy children were divided into four groups by ages 2-3, 4-5, 6-7, and 
8-10 years old respectively. Gait variability (coefficient of variation (CV)) measures 
of stride length (SL) and stride time (ST) parameters were collected for three minutes 
of treadmill walking in barefoot (BF), moccasin (MO), athletic (AT), and rigid 
shoes (RS) conditions. A mixed factorial ANOVA (4 age x 4 shoe) was performed 
to determine significant differences. Tukey post-hoc tests were conducted where 
applicable. Results: There was a significant age x shoe interaction for ST CV (p=.003). 
Specifically, MO decreased from youngest to oldest while BF, AT, and RS increased 
from 2-3 to 4-5 before decreasing to 6-7 and 8-10. There was a significant age x shoe 
interaction for SL CV (p=.007). There was linear decrease for the MO condition from 
youngest group to oldest group for SL CV while SL CV increased from 2-3 to 4-5 
old before decreasing for the 6-7 and decreasing again for the 8-10 for the BF, AT, 
and RS conditions. Conclusion: Younger children were more sensitive to the varying 
types of footwear conditions than older children. Concerning footwear, MO most 
closely resembles BF gait compared to AT and RS. It is important to note the increased 
sensitivity to footwear differences for younger children. The results of this study raise 
the concern of what types of footwear should be most appropriate for a developing 
child, recommending moccasin type shoes and not typical athletic or rigid shoes.

998 Board #124 May 27 1:30 PM - 3:00 PM
Comparison Of Gait Characteristics Between Children 
And Adults During Walking And Texting
Eun Hye Kwon, Jongil Lim, Henry Martinez, Ian Martinez. 
Texas A&M University San Antonio, San Antonio, TX.
(No relevant relationships reported)

Average age for a child getting their first smartphone is getting younger. While well-
established negative impacts of using smartphone on walking characteristics were 
generally found for the adult population, its age-related differences are not clear. 
PURPOSE To examine age-related differences in gait characteristics during walking 
and texting. METHODS: A total of 24 participants were recruited in this study: 
12 children (CG; age = 11.7±1.0 years; 1.15 ± 0.11 m; 50.5 ± 13.8 kg) and 12 adult 
participants (AG; age = 24.8±2.5 years; 1.61 ± 6.3 m; 65.4 ± 18.6 kg). Two conditions 
were employed (No-texting and Texting). In each condition, subject performed two 
60 sec walking trials at their preferred speed along a rectangular walkway (8 x 12 
m). Participants were asked to walk while matching a preferred foot strike to the beat 
of an auditory metronome corresponding to a preferred step frequency measured in 
baseline. Gait parameters including spatial and temporal step characteristics were 
measured from wireless inertial sensor system. Dual-task cost (DTC) was calculated 
as the percentage change between single-task (No-Texting) and dual-task (Texting) 
conditions. Two-way repeated measures ANOVA’s were performed for all dependent 
variables, with texting condition as a within-subjects variable and group as a between-
subjects variable. RESULTS: No significant group differences in DTC were observed 
for texting speed and accuracy. DTC for the gait speed was not significantly different 
between groups (CG: -14.1%; AG: -11.3%). CG exhibited greater DTCs of foot 
strike (p=0.008; CG: -12.9%; AG: -7.9%) as well as toe-off (p=0.023; CG: -6.0%; 

AG: -2.9%) angle showing the more leveled foot angle control. There was a greater 
reduction of foot elevation at mid-swing in CG than AG (p=0.007; CG: -11.1%; AG: 
8.6%). Lower lateral step variability (p=0.021; CG: 5.2%; AG: 34.5%) and greater 
reduction of lumbar motion in transverse plane (p=0.030; CG: -27.7%; AG: -9.4%) 
were also exhibited in CG. CONCLUSION: The study highlights that to attain a 
comparable secondary task performance with adults, children group adopted more 
cautious gait patterns when walking and texting. The observed changes, therefore, may 
suggest that a greater compromise in motor-domain seems necessary in younger age 
smartphone users under dual-tasking conditions.

999 Board #125 May 27 1:30 PM - 3:00 PM
Sex And Height Differences Associated With High 
Impact Physical Activities In Children
Carlos Santillan. Illinois State University, Bloomington, IL.
Email: Cksantil@gmail.com
(No relevant relationships reported)

INTRODUCTION: During childhood mechanical loading is important for developing 
a resilient skeleton. High impact activity interventions cause improvements in bone 
mineral density in youth and can promote long term bone health. When designing 
interventions, it is important to know if sex and height play a role in loading 
magnitudes experienced during various jumping activities. PURPOSE: Examine if 
sex and height impact the magnitude of peak ground reaction forces (pGRF) during 
different jump tasks. METHODS: Four males (Age: 9±1 years; Height: 1.36 ±.11 m; 
Mass: 31± 5 kg) and four females (Age: 11±1 years; Height: 1.46±.05 m; Mass: 36±6 
kg) performed five trials for each jump condition. Each subject performed a broad 
jump (BJ), countermovement jump (CMJ), jumping jack (JJ), leap jump (LJ), and a 
drop jump (DJ). Data were collected on a force plate (1000 Hz), and pGRF in units 
of body weight (BW) was determined during the landing phase. A mixed ANOVA 
was employed to assess sex differences across conditions. Correlation analysis 
assessed the relationship between height and pGRF for each condition. RESULTS: 
No differences in pGRF were observed between males (m) and females (f) across 
conditions [BJ (m: 2.14± 0.09, f: 2.33± 0.18 BW), CMJ (m: 2.42±0.2, f: 2.44±0.25 
BW), JJ (m: 2.55±0.16, f: 2.53±0.25 BW), LJ (m: 1.98±0.02, f: 2.02±0.15 BW), and 
DJ (m: 2.88±0.31, f: 3.25±0.48 BW)]. There was a moderate correlation between 
height and pGRF for DJ (r = 0.59). CONCLUSION: Larger pGRF exhibited with 
taller subjects during the DJ condition can be explained by considering a higher center 
of mass contains more gravitational potential energy converted to kinetic energy 
during the DJ, and thus requires a larger pGRF to slow the participant’s center off mass 
during landing. Height differences should be considered when designing interventions 
involving drop jumps to elicit bone adaptations in youth.

B-70 Free Communication/Poster - Functional 
Biomechanics in Young People
Wednesday, May 27, 2020, 1:30 PM - 4:00 PM
Room: CC-Exhibit Hall

1000 Board #126 May 27 1:30 PM - 3:00 PM
Loading Profiles Associated With High Impact Physical 
Activities In Children
Zach L. Fassett, Adam E. Jagodinsky, Carlos Santillan, David Q. 
Thomas, FACSM, Skip M. Williams. Illinois State University, 
Normal, IL.
(No relevant relationships reported)

INTRODUCTION: Physical activities that involve impact loading are important for 
improving bone strength and bone mineral density in children. However, there is little 
research quantifying the impact loads associated with various high impact activities. 
PURPOSE: Examine the magnitude of peak ground reaction forces (pGRF) of a 
variety of jumping tasks. METHODS: Eight adolescents, within the ages of 8-12 years 
(age: 9.63±1.49 years; height: 1.42±0.08 m; mass 33.69±4.81 kg), performed five trials 
for each jump condition. Each subject performed a broad jump (BJ), countermovement 
jump (CMJ), jumping jack (JJ), leap jump (LJ), and a drop jump (DJ). All jumps were 
performed on a force plate (1000Hz). pGRF was determined during the landing phase 
of each jump condition, and expressed in units of body weight (BW). A repeated 
measures ANOVA was employed to assess differences in pGRF across conditions. 
RESULTS: DJ exhibited significantly greater pGRF (3.09±0.46 BW) in comparison 
to the BJ (2.25± 0.2 BW; P=.003), and LJ (2.01±0.1 BW; P =.002). LJ exhibited 
significantly less pGRF compared to the CMJ (2.45±0.22 BW; P=.001), JJ (2.56±0.21 
BW; P<.001), and DJ (P =.002). CONCLUSION: Vertical jumping tasks (CMJ, JJ, 
DJ) elicited greater vertical impact loads compared to horizontal tasks (BJ and LJ) 
due to the nature of landing. Previous studies indicated loads between 3-9 BW are 
sufficient for stimulating increases in bone mineral density in pre and early pubertal 
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children. All conditions except DJ exhibited loading below three BW, suggesting these 
activities may not sufficiently stimulate bone remodeling to influence bone mineral 
density.

1001 Board #127 May 27 1:30 PM - 3:00 PM
Strength And Power As Indicators Of Differences In 
Fiber Type Contributions In Children And Adolescents
Zachary M. Gillen, Marni E. Shoemaker, Nicholas A. Bohannon, 
Nicholas A. Bohannon, Joel T. Cramer, FACSM. University of 
Nebraska-Lincoln, Lincoln, NE.
(No relevant relationships reported)

PURPOSE: Examine individual patterns of peak torque (PT) and mean power 
(MP) across a range of angular velocities in children and adolescents and how these 
patterns relate to measurements of growth. METHODS: Seventeen children (age 
= 11 ± 0.4 years) and 22 adolescents (age = 14 ± 0.6 years) performed maximal 
voluntary isometric contractions, isokinetic leg extensions at 60, 120, 180, 240, and 
300°·s-1, and 50 consecutive maximal isokinetic leg extensions at 180°·s-1. Patterns 
of responses for PT and MP across angular velocity were fit with quadratic equations 
for each subject with r2 values ranging from 0.803-0.934 for PT and 0.908-0.996 for 
MP, respectively. Derivatives of each quadratic formula quantified velocity-related 
changes in PT and MP. Each quadratic formula predicted the peak velocity at which 
torque could be generated (VPT) or the velocity at which the greatest MP would occur 
(VMP). The percent of fast-twitch fibers (FT%) was estimated from the fatigue index 
of the 50-repetition test. Measurements of growth included age, maturity offset, 
height, body mass, fat-free mass, and quadriceps femoris muscle cross-sectional area. 
RESULTS: All measurements of growth, PT, and MP were greater for adolescents 
than children (p ≤ 0.003). As expected, PT decreased quadratically (p < 0.001), while 
MP increased quadratically to 180-240°·s-1 (p < 0.001) and plateaued (p = 0.056) or 
decreased (p < 0.001) to 300°·s-1. VPT was 352 ± 18 Nm for children and 527 ± 34 Nm 
for adolescents (p < 0.001), while VMP was 216 ± 11 W for children and 268 ± 11 W for 
adolescents (p < 0.001). FT% was 39 ± 4% for children and 46 ± 4% for adolescents (p 
< 0.001). Derivatives indicated that PT decreased while MP increased across velocity 
more rapidly in adolescents than children (p ≤ 0.016). Derivatives of PT vs. velocity 
exhibited a high relationship with body mass for adolescents (r = -0.727), while 
derivatives of MP vs. velocity exhibited high relationships with body mass and fat-free 
mass in children (r = 0.714-0.795). VTQ and VMP exhibited high relationships with age 
for adolescents (r = 0.884). CONCLUSION:
Isometric and isokinetic muscle actions in children and adolescents indirectly 
demonstrate between growth-related increases in fast-twitch fiber contributions to 
maximal, voluntary muscle strength and power across the velocity spectrum.

1002 Board #128 May 27 1:30 PM - 3:00 PM
Relationship Between Core Stability And Running 
Mechanics In Adolescent Runners
Allison Hoffee, Scott Monfort, James Becker. Montana State 
University, Bozeman, MT.
Email: james.becker4@montana.edu
(No relevant relationships reported)

Stability of the lumbopelvic “core” is essential for the control and movement of 
the lower extremity and for absorption and transfer of force. In adult runners, poor 
core stability is related to increased running injury risk and decreasing core stability 
results in negative effects on mechanical variables associated with running injuries. 
It is currently unknown if relationships between core stability and running mechanics 
exist in adolescent populations. PURPOSE: Evaluate the relationship between core 
stability and mechanical variables associated with running injuries in adolescent 
runners. METHODS: 20 adolescent runners (11 M/9 F; age: 12.38 ± 0.79 years; easy 
training run pace: 3.24 ± 0.17 m/s) participated in this study. Kinematics and kinetics 
were recorded using a motion capture system as participants ran on an instrumented 
treadmill. Core stability was assessed using a novel method which evaluates center of 
pressure movement over 30 seconds while participants sit still on an unstable surface. 
Core stability was calculated as total center of pressure excursion (CoPEx) during the 
test, and Pearson’s product-moment correlations were used to determine relationship 
between CoPEx and running mechanics. RESULTS: Mean CoPEx was 1.39 ± 0.41 m, 
and mean values for running mechanical variables are shown in Table 1. CoPEx was 
not correlated with any of the mechanical variables. CONCLUSIONS: In contrast 
to what has been reported in adult runners, core stability was not related to running 
mechanics in this sample of adolescent runners. Without fully developed motor 
control, adolescent runners may have more overall variability in their running gait, 
leading to minimal relationships between running mechanics and core stability. Further 
research is needed to reveal whether reducing core stability influences injury risk 
factors, as has been shown in novice adult runners, or whether relationships between 
core stability and running mechanics change as adolescents mature.

1003 Board #129 May 27 1:30 PM - 3:00 PM
Movement Screening For Adolescent Runners: 
Relationship Between Single Limb Step Down 
Performance And Running Mechanics
James Becker, Allison Hoffee, Scott Monfort. Montana State 
University, Bozeman, MT.
Email: james.becker4@montana.edu
(No relevant relationships reported)

The single limb step down (SLSD) is a movement screen commonly used to assess 
neuromuscular control of the lower extremity. In adult runners, performance on the 
SLSD is predictive of running mechanics. However, it is unknown whether this is also 
the case for adolescent populations. If so, the SLSD could be a useful tool for injury 
risk screening in adolescent athletes. PURPOSE: Determine whether performance on 
the SLSD predicts running mechanics in adolescent runners. METHODS: 21 runners 
participated in this study (12 M/9 F; age: 12.38 ± 0.79 years; weekly mileage: 23.2 ± 
6.4 miles; easy training run pace: 3.25 ± 0.17 m/s). Participants ran for five minutes 
on an instrumented treadmill after which 10 SLSD trials were performed bilaterally 
from a 15 cm box. Running and SLSD kinematics were recorded using motion capture. 
Peak frontal plane hip, knee, and ankle, and transverse plane hip and knee angles were 
calculated during both SLSD and running. The sum of the frontal plane angles was 
calculated to indicate total medial collapse (TMC). Five additional kinetic variables 
previous linked to running injuries were calculated for the running trials. Linear 
regressions were used to determine whether performance on the SLSD predicted 
kinematics or kinetics during running, with left and right limbs analyzed separately. 
RESULTS: Kinematics on the SLSD predicted kinematics during running (Figure 1). 
However, TMC during SLSD did not predict vertical loading rates (R2=.008, p=.568), 
peak hip adductor moments (R2=.021, p=.363) or impulses (R2=.007, p=.602), or peak 
knee abductor moments (R2=.014, p=.446) or impulses (R2=.039, p=.209) during 
running. CONCLUSIONS: The SLSD can predict kinematics during running in 
adolescent runners. However, performance on the SLSD does not provide information 
regarding kinetic factors associated with running injuries. Additional research is 
required to confirm the suitability of the SLSD for identifying adolescent runners at 
risk of injury.

1004 Board #130 May 27 1:30 PM - 3:00 PM
Effects Of Rehabilitation Exercise On Muscle Group 
Working Characteristics Of Adolescent Patients With 
Scoliosis
Yu Zhou1, Qiang Feng2. 1National Institute of Education Science, 
Beijing, China. 2China Institute of Sport Science, Beijing, China.
Email: saucyqj@163.com
(No relevant relationships reported)

PURPOSE: At present, most studies using surface electromyography (sEMG) to 
diagnose muscle working characteristics of scoliosis patients were limited to static 
status. The purpose of the study was to explore the acute effects of corrective exercise 
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for adolescent scoliosis. METHODS: Adolescent scoliosis patients with Cobb 
angle between 10-40°were screened. Patients with other predisposing spinal and 
neurological abnormalities were excluded. 19 girls (age 14.18 ± 2.58) were recruited 
into experimental group, including 9 patients with thoracic right protrusion (TRP), 
7 patients with lumbar left protrusion (LLP) and 3 patients with S-shaped curvature 
of spine (SSC). 20 healthy subjects (age 14.91 ± 1.23) were randomly selected. The 
experimental group was given rehabilitation exercises of 60 minutes for twice. sEMG 
was used to test the muscles at T2, T7, T10 and L4 level. Basic movements were tested 
in relax mode (RM) and spine correction mode (SCM). RESULTS: 1. For patients 
with TRP, when sitting, iEMG of muscle groups at T2 level(left -4.53±3.58,p<0.05; 
right -2.59±0.96,p<0.01), T7(left -3.19±1.94, p<0.05; right -1.27±1.16, p<0.05) and 
right muscle group at T10 level(-3.78±2.19, p<0.01) were lower in SCM than in 
RM; when walking, iEMG of left muscle group at T7 level (-2.07±1.61, p<0.05) was 
lower in SCM than in RM. Compared to control group, for SCM of this sub-group, 
when sitting, activation of the left muscle group at T2 level was increased(2.32±1.58, 
p<0.05). 2. For patients with LLP, compared to control group, when sitting, activation 
level of right muscle group at L4 level was increased (0.33±0.69, p<0.05). 3. For 
patients with SSC, when sitting, the iEMG of right muscle group of T2 level was lower 
in SCM than that in RM (-1.39±0.45, p<0.05). In SCM of standing with balanced 
legs, compared to control group, this sub-group has higher activation level of the L4 
right muscle group (2.71±1.20, p<0.05). CONCLUSION: 1.The asymmetry between 
convex and concave sides of paraspinal muscles in adolescents with scoliosis was not 
obvious. 2. The muscle activation of the thoracic spine-related muscle group was more 
important for the adjustment of adolescent scoliosis. 3. Posture corrective exercises 
for adolescent scoliosis had good acute rehabilitation effects and contributed to the 
maintenance of good postures in daily life.

1005 Board #131 May 27 1:30 PM - 3:00 PM
Effects Of Eccentric Pre-loading On Vertical Jump 
Performance In 9-17-year-old Female Athletes
Nicholas A. Bohannon, Zachary M. Gillen, Marni E. Shoemaker, 
Sydney M. Gibson, Joel T. Cramer, FACSM. University 
of Nebraska-Lincoln, Lincoln, NE. (Sponsor: Joel Cramer, 
FACSM)
(No relevant relationships reported)

PURPOSE: Examine peak force (PF), rate of force development (RFD), peak power 
(PP), eccentric impulse (ECC), concentric impulse (CON), and jump height (JH) 
during static (SJ), counter-movement (CMJ), and drop (DJ) jumps in young female 
athletes.
METHODS: Twenty females ranging from 9-17-years old performed SJs, CMJs, and 
DJs from drop heights of 20, 30, and 40 cm (DJ20, DJ30, and DJ40, respectively) 
in random order. Measurements included PF, RFD, PP, ECC, CON, and JH for each 
vertical jump condition. Measurements of growth included age, maturity offset, height, 
body mass, fat-free mass (FFM), and thigh muscle cross-sectional area (CSA).
RESULTS: As an indicator of eccentric pre-loading, ECC increased systematically 
from SJ to CMJ to DJ20 to DJ30 to DJ40 (p < 0.001-0.038) (Figure 1); however, CON 
was not different across vertical jump conditions (p = 1.0). PF and RFD increased from 
SJ to CMJ (p = 0.009) and from CMJ to DJ20 (p < 0.001), but did not change from 
DJ20 to DJ30 (p = 1.0) or DJ30 to DJ40 (p = 1.0). PP increased from SJ to CMJ (p < 
0.001), but remained constant from CMJ to DJ40 (p = 0.486-1.0) (Figure 1). JH during 
the CMJ was greater than all other vertical jumps (p ≤ 0.001). The change in PP from 
SJ to CMJ was moderately to highly correlated with growth measures (r = 0.558-0.815, 
p ≤ 0.010), except thigh CSA (r = 0.416, p = 0.068).
CONCLUSIONS: These findings were consistent with previous evidence in young 
male athletes indicating that eccentric pre-loading beyond the CMJ does not result in 
greater vertical jump power in young female athletes. In contrast to previous evidence 
in young males, thigh CSA was less related to the increase in vertical jump power from 
SJ to CMJ than other measures of growth (age, maturity offset, height, body mass, and 
fat-free mass). In young females, compared to young males, factors other than muscle 
size contribute more to vertical jump power production. It is unclear how landing 
mechanics may have influenced the DJ performance measures.

1006 Board #132 May 27 1:30 PM - 3:00 PM
Baseline Assessment High School Athlete: Normative 
Functional Movement Values
Kristen Renner, Stefanie Bourassa. The Bone & Joint Institute of 
Hartford Hospital, Hartford, CT.
Email: kristen.renner@hhchealth.org
(No relevant relationships reported)

A significant amount of research has aimed to understand ACL injuries, a common 
injury in high school athletes. It has yet to be determined how to best evaluate athletes’ 
injury risk. To accomplish this, we need functional movement and injury data for a 
cohort of athletes across time. Purpose: To determine functional movement quality in 
high school athletes and explore the impact of age, gender, single-sport participation 
on movement quality and changes over time. Methods: 121 male (15.83±1.14 yo, 
1.77±0.38m, 75.68±16.8kg) and 70 (15.95±1.19 yo, 1.63±0.08m, 59.04±8.78kg) 
female high school athletes were recruited to complete a Functional Movement Screen 
(FMS), a Landing Error Scoring (LESS) test, and a hop series including a single limb 
hop (SH) , triple hop (TH), crossover hop (CH) and a 6m timed hop. For the hop 
series, a limb symmetry index was calculated by: (Right/Left)*100%. SPSS was then 
used to determine if differences exist between the youngest 25% of athletes tested and 
the oldest 25%, sexes, or athletes of a single sport and athletes who participated in 
multiple high school sports using a t-test (α=0.05). Additionally, 42 athletes were re-
tested 9.53±3.5 months after the first visit. A 2x2 repeated measures ANOVA (Gender: 
Male (n=25), Female (n=17); Time: Visit 1, Visit 2) to identify differences in the 
population over time (α=0.05). Results: The males had higher symmetry on the single 
limb hop compared to the females. Additionally, the older students performed better 
on the LESS, SH, and CH. Between visits there was a significant increase in limb 
symmetry on the SH. Conclusion: Several differences exist between age groups, while 
only SH symmetry varied between genders and over time. This work provides a basic 
understanding of how high school athletes move and provides a data set to investigate 
injury risk. 
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Visit 1 Between Visits

Male Female Young Old Single Multi Visit 1 Visit 2

n=121 n=70 n=48 n=48 n=73 n=118 Male Female Male Female

FMS
p-value

14.71
(2.73)

15.10
(2.10)

14.46
(2.79)

15.46
(2.32)

14.84
(2.50)

14.86
(2.55)

15.08
(2.06)

14.71
(1.99)

14.84
(2.98)

15.00
(2.34)

0.272 0.059 0.939 I: 0.599 S: 0.852, V: 0.957

LESS
p-value

5.76
(2.67)

6.02
(2.55)

7.07
(2.75)

5.41
(2.39)

6.15
(2.16)

5.67
(2.86)

6.86
(2.78)

6.89
(1.76)

6.43
(1.86)

7.78
(3.23)

0.542 0.002* 0.211 I: 0.258, S: 0.386, V: 0.690

SH
p-value

94.59
(4.54)

92.87
(5.85)

92.60
(6.69)

95.39
(4.12)

93.59
(4.96)

94.25
(5.17)

94.24
(5.30)

93.02
(6.13)

94.74
(4.61)

97.94
(1.41)

0.031* 0.015* 0.404 I: 0.061, S: 0.52, V: 0.023*

TH
p-value

94.15
(5.20)

93.43
(5.06)

93.89
(3.97)

94.35
(4.63)

93.89
(4.49)

93.91
(5.55)

94.50
(4.24)

94.34
(5.16)

94.41
(3.37)

96.47
(2.67)

0.379 0.571 0.987 I: 0.281, S: 0.419, V: 0.317

CH
p-value

93.87
(4.36)

93.28
(6.07)

91.70
(5.95)

94.18
(4.80)

93.76
(4.81)

93.61
(5.15)

93.84
(4.93)

93.80
(6.33)

92.15
(6.74)

95.26
(2.73)

0.498 0.027* 0.844 I: 0.278, S: 0.376, V: 0.937

6m
p-value

93.23
(5.59)

93.01
(5.31)

92.64
(6.42)

94.08
(4.29)

92.84
(5.86)

93.36
(5.24)

92.28
(6.35)

93.62
(5.02)

93.84
(3.89)

92.46
(3.86)

0.798 0.181 0.531 I: 0.276, S: 0.988, V: 0.873

Single (SH), triple (TH), crossover (CH), interaction (I), sex (S), and visit (V) *p-value 
< 0.05.
This study was funded by the National Federation of High School Sports.

B-71 Free Communication/Poster - Musculoskeletal 
Modeling
Wednesday, May 27, 2020, 1:30 PM - 4:00 PM
Room: CC-Exhibit Hall

1007 Board #133 May 27 1:30 PM - 3:00 PM
Effects Of Step Length And Speed On Lower Extremity 
Individual Muscle Force During Forward Lunge
Jusung Lee1, Jinseon Kim1, Jeheon Moon2, Tejin Yoon1. 
1Kangwon National University, Korea. Republic of, 
Chuncheonsi, Korea, Republic of. 2Korea institute of sport 
science, Seoul, Korea, Republic of.
Email: taijiljs22@gmail.com
(No relevant relationships reported)

Lunge technique variations can affect the biomechanics of lower extremity. However, 
only a few studies have examined the muscle forces during the forward lunges.
PURPOSE: The purpose of this study was to compare the force of individual muscles 
of the lower limb during the forward lunges with the change of step length and speed.
METHODS: Three healthy adults performed (1 male, 2 females 35 ± 8 years) forward 
lunges with different step lengths and speeds. The step lengths were set at 70% and 
100% of the leg length (from the greater trochanter to the lateral malleolus); the speeds 
were set to slow, normal, and fast (30, 40 and 50 lunges/min, respectively). Kinematic 
and kinetic data were sampled using a three-dimensional motion analysis system and 
force plate, respectively. Individual muscles of the lower extremities including four 
muscles of the quadriceps (rectus femoris, vastus medialis, vastus intermedius, vastus 
lateralis) and four muscles of the hamstrings (semitendinosus, semimembranosus, 
biceps femoris long head, and biceps femoris short head) were analyzed. Total forces 
(active+passive force) were calculated using the musculoskeletal modeling technique 
(Seth et al., 2018). Two-way repeated measure ANOVAs were used to find the effects 
of the step and speed on the forces of hamstring and quadriceps muscles.
RESULTS: The total forces of the four hamstring muscles were similar between two-
length conditions (3.16±2.90 vs. 3.34±3.53 N/kg; 70% vs. 100%; all muscle forces 
of each speed conditions were pooled, p-values > 0.05) and three-speed conditions 
(4.26±4.08 vs. 2.60±2.36 vs. 2.89±2.81 N/kg; Slow vs. Normal vs. Fast; all muscle 
forces of each length conditions were pooled, p-values > 0.05). The total forces of the 
four quadriceps muscles were similar between two-length conditions (2.23±0.81 vs. 
2.29±1.15 N/kg; all muscle forces of each speed conditions were pooled, p-values > 
0.05) and three- speed conditions (2.71±1.10 vs. 1.89±0.71 vs. 2.18±0.96 N/kg; all 
muscle forces of each length conditions were pooled, p-values > 0.05).

CONCLUSIONS: Our preliminary results suggest that the changes in the step length 
and the speed used in this study did not affect the kinetics of hamstring and quadriceps 
muscles. This might be due to the limited number of subjects. Further studies are 
needed.

1008 Board #134 May 27 1:30 PM - 3:00 PM
Knee Medial Compartment Joint Loads In Stationary 
Cycling With Increased Q-factor
Tanner Thorsen, Erik Hummer, Joshua Weinhandl, Jeffery 
Reinbolt, Songning Zhang, FACSM. University of Tennessee, 
KNOXVILLE, TN. (Sponsor: Songning Zhang, FACSM)
Email: tthorsen@vols.utk.edu
(No relevant relationships reported)

As Q-Factor (QF: inter-pedal width) is increased, the knee abduction moment also 
increases. Though the knee abduction moment has been associated with knee medial 
compartment joint load, it is not a direct measure of joint contact forces. In the absence 
of in vivo measurement using an instrumented knee implant, musculoskeletal modeling 
simulations may provide a viable option for estimation of knee joint contact forces.
PURPOSE: To estimate the total knee joint compressive force (TCF) and knee medial 
compartment joint compressive force (MCF) in stationary cycling with increasing QF 
using musculoskeletal simulation.
METHODS: Five recreationally active males cycled on a stationary ergometer at a 
workrate of 80 Watts and a cadence of 80 rotations per minute at two QF: original 
QF (150mm), and wide QF (276mm). Wide QF was increased using pedal extenders. 
Three-dimensional kinematic data (240 Hz, Vicon) and pedal reaction forces using 
two custom instrumented bike pedals (1200 Hz, Kistler) were collected. A modified 
gait2392 model with a knee that includes hinge joints for the medial and lateral 
compartments was used to estimate muscle forces with static optimization and TCF 
and MCF with joint reaction analysis (3.3 OpenSim, SimTK, Stanford University). 
Paired samples t-test and Cohen’s d were used to detect differences between 
conditions.
RESULTS: Peak TCF increased from original to wide QF (960.2 ± 258.2 N to 1117.3 
± 202.1 N ; p = 0.299; d = 0.54) and MCF increased from original to wide QF (792.2 ± 
98.4 N to 1029.2 ± 315.5 N; p = 0.116; d = 0.89).
CONCLUSION: Large standard deviations and small sample size may account for the 
lack of statistical significance, yet medium and large effect sizes may allude TCF and 
MCF increases with greater QF (Figure 1). It appears the majority of TCF is born by 
the medial compartment; TCF and MCF ranged from 1.46 and 1.14 BW for original 
and 1.75 to 1.42 BW for wide QF, respectively. These loads are much smaller than 2.0-
2.5 BW found in walking and 4.0 BW in jogging.
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1009 Board #135 May 27 1:30 PM - 3:00 PM
The Influence Of The Asymmetry Of Myodynamia On 
Bilateral Lower Limbs On Kinetics And Kinematics 
Performance
Kai-Xiang WENG1, Xiao HOU2. 1Beijing Sport University, 
Beijing, China. 2Tsinghua University, Beijing, China.
Email: cowkxe@163.com
(No relevant relationships reported)

PURPOSE: The experiment aims to research the kinetics and kinematics differences 
between bilateral lower limbs of athletes who have the asymmetry of myodynamia on 
bilateral lower limbs and provide some basis for avoiding sports injury.
METHODS: The experiment test subjects’ Peak Torque of their extensor kinematic 
chain of bilateral lower limbs. Define subjects whose difference value of peak torque 
is great than 10% as the experimental group, the rest is the control group. Each group 
has 10 subjects. Two groups will finish 3 kinematics tests items including running with 
full power, triple jump by left leg and triple jump by right leg. And also every subject 
will finish 4 kinetics test items including drop jump, vertical jump by two legs, vertical 
jump by left leg and vertical jump by right leg on the force platform.
RESULTS: In the intra-group testing, the peak force and impulse in the takeoff phase 
of vertical jump by two legs (the dominant side peak force is 1000.814±194.59N, 
the non-dominant side peak force is 852.346±198.23N; the dominant side impulse 
is 315.887±70.87N•s, the non-dominant side impulse is 255.821±72.00 N•s),the 
impulse in the takeoff phase of vertical jump by single leg (the dominant side impulse 
is 611.121±82.10 N•s, the non-dominant side impulse is 430.946±106.76 N•s) and 
the peak force in the takeoff phase of drop jump (the dominant side peak force is 
916.301±272.47N, the non-dominant side peak force is 772.171±159.04N), these four 
indexes of dominant-side is much higher than the opposite side in the experimental 
group (p<0.05). But there is no significant difference in control group. There was 
neither significant difference in the two groups of dominant side nor in the two groups 
of non-dominant side.
CONCLUSIONS: There are no significant influence on the sports performance of 
running, vertical jumping and drop-jumping caused by asymmetry of myodynamia 
of bilateral lower limbs when the Peak Torque of their extensor kinematic chain of 
bilateral lower limbs is lower than 27% , but it will have a great significant influence 
on sports performance and sports ability of some relative movements like long jump 
with single leg and vertical jump with single leg.

1010 Board #136 May 27 1:30 PM - 3:00 PM
M-mode Ultrasound Detects Changes In Lumbopelvic-
hip Muscle Activity Using Body Mass Normalization 
Technique
Courtney Caputo, Sarah Akbarpour, L. Colby Mangum. 
University of Central Florida, Orlando, FL.
(No relevant relationships reported)

M-mode or motion mode allows for non-invasive assessment of contractile tissue 
movement from echogenicity changes. This method has been used in muscles 
surrounding the lumbopelvic-hip complex, including the gluteals, however this 
measurement has not been explored to our knowledge in the rectus abdominis, external 
oblique, or erector spinae. A normalization technique has not been utilized for M-mode 
to ensure proper comparison within and between groups as normalization strategies 
have been applied with other musculoskeletal ultrasound techniques, such as B-mode 
imaging. 
PURPOSE: To determine activity ratio and timing of rectus abdominis (RA), external 
oblique (EO), erector spinae (ES), gluteus maximus (Gmax), and gluteus medius 
(Gmed) with a body mass normalization technique. METHODS: Ten healthy, 
physically active individuals with no history of low back or lower extremity injury 
(21.1±0.7yrs, 67.1±14.8kg, 168.1±6.9cm, 5F) participated in this study. B-mode 
ultrasound images were collected at rest and during contraction: supine, hook-lying 
for RA and EO; prone for ES; and side-lying for Gmax and Gmed. Thickness from 
B- and M-mode images were normalized to body mass (kg) and timing of M-mode 
was measured in seconds (s). Contracted muscle thickness was divided by rested 
muscle thickness to calculate activity ratios from B-mode images. Paired t-tests were 
used to compare activity ratios and contraction timing (cm-s/kg) between muscles. 
RESULTS: There were no significant differences (p>.05) between activity ratios, 
although the EO had the largest activity (1.66±0.72). The RA followed with the second 
highest activity ratio (1.48±0.38), then ES (1.34±0.43), Gmed (1.30±0.51), and finally 
Gmax (1.06±0.27). ES exhibited the greatest output from the M-mode normalization 
technique (0.019± 0.004cm-s/kg) and EO had the least at 0.0053±0.002cm-s/
kg (p<.001). CONCLUSIONS: The anterior musculature assessed, EO and RA, 
generated the largest activity ratios, while ES and EO had the greatest disparity 
detected during motion. The balance of activity between anterior and posterior muscles 
of the lumbopelvic-hip complex should be noted especially with M-mode activity with 
this body mass normalization application as the variance in size of muscle plays a 
major role in how ultrasound data may be interpreted.

1011 Board #137 May 27 1:30 PM - 3:00 PM
Patellofemoral Joint Loading Performing The Forward 
And Side Lunge With Step Height Variations
Rafael F. Escamilla, FACSM1, Naiquan Zheng2, Toran D. 
MacLeod1, Rodney Imamura1, Shangcheng Wang2, Kevin 
E. Wilk3, Glenn S. Fleisig4. 1Sacramento State University, 
Sacramento, CA. 2University of North Carolina, Charlotte, 
Charlotte, NC. 3Champion Sports Medicine, Birmingham, AL. 
4American Sports Medicine Institute, Birmingham, AL.
Email: rescamil@csus.edu
(No relevant relationships reported)

PURPOSE: Forward and side lunge exercises are frequently employed during 
patellofemoral joint syndrome rehabilitation. The purpose was to compare 
patellofemoral joint force and stress while performing the forward and side-lunge 
at ground level and up to a 10 cm platform. METHODS: Sixteen participants 
performed a forward and side lunge at ground level and up to a 10 cm platform. 
Electromyography, ground-reaction-force, and kinematic variables were collected 
and input into a biomechanical optimization model, and patellofemoral joint force 
and stress were calculated as a function of knee angle during the lunge descent and 
ascent and assessed with a repeated-measures 2-way analysis of variance (p<0.05). 
RESULTS: Collapsed across step-height, at 10° (p=0.003) knee angle during lunge 
descent and 10° and 30° (p<0.001) knee-angles during lunge ascent patellofemoral 
joint force and stress were greater in forward lunge than side lunge. At 40°(p=0.005), 
50°(p=0.002), 60°(p<0.001), 70°(p=0.006), 80°(p=0.005), 90°(p=0.002), and 
100°(p<0.001) knee angles during lunge descent and 50°(p=0.002), 60°(p<0.001), 
70°(p<0.001), 80°(p<0.001), and 90°(p<0.001) knee angles during lunge ascent 
patellofemoral joint force and stress were greater in side lunge than forward lunge. 
Collapsed across lunge type, at 60° (p=0.009) knee angle during lunge descent and 
40°(p=0.008), 50°(p=0.009), and 60°(p=0.007) knee angles during lunge ascent 
patellofemoral joint force and stress were greater lunging at ground level than up 
to 10 cm platform. No interactions occurred between lunge type and step height. 
CONCLUSIONS: Patellofemoral joint loading changed according to lunge type, 
step height, and knee angle. When the goal is to initially minimize and then gradually 
progress patellofemoral joint loading, the following may be a prudent lunging 
progression: 1) forward lunge at lower knee angles(0°-30°) at ground level or up to 
10 cm platform; 2) forward lunge at middle knee angles(0°-60°) up to 10 cm platform 
and progressed to ground-level; 3) side lunge at middle knee angle(0°-60°) up to 
10 cm platform and progressed to ground level; 4) forward lunge at higher knee 
angles(0°-100°) up to 10 cm platform and progressed to ground level; and 5) side 
lunge at higher-knee angle(0°-100°) up to 10 cm platform and progressed to ground 
level.

1012 Board #138 May 27 1:30 PM - 3:00 PM
Interpreting Knee Valgus: Orthogonal Distance Vs 
Cardan/Euler Angles
Steven M. Hirsch1, Devon Frayne2, Stephen Brown2, David M. 
Frost1. 1University of Toronto, Toronto, ON, Canada. 2University 
of Guelph, Guelph, ON, Canada.
Email: steven.hirsch@mail.utoronto.ca
(No relevant relationships reported)

Cardan/Euler angles (EAs) are commonly used to quantify knee valgus. Although EAs 
precisely describe the orientation of segments, their geometrical interpretation may 
not relate well to the underlying joint kinetics and can be difficult for practitioners to 
interpret. Having a metric that is both better related to the knee joint kinetics (e.g. knee 
abduction moment (KAM) and tibial external rotation moment (TRM)) and easier to 
interpret would be advantageous for researchers and practitioners. PURPOSE: Assess 
the relationship between (1) EAs and a novel kinematic descriptor of knee valgus - the 
orthogonal distance of the knee joint center from the hip-foot plane (OD), and (2) EAs 
and OD with KAM and TRM. METHODS: Two datasets were used; in the first, 26 
varsity athletes performed 10 bodyweight squats and 10 jump squats. In the second, 
13 participants performed 4-5 drop vertical jumps. EAs were used to decompose 
orientation matrices between the shank and thigh. OD was computed by first creating 
a plane using the midpoint between the 1st and 5th metatarsals, the ankle joint center, 
and the hip joint center. Then, the scalar projection of the knee joint center and a vector 
normal to this plane was computed. Newton-Euler equations of motion were used to 
compute net joint moments at the knee. Repeated-measures correlation (r) and percent 
agreement (%AG) scores were used to compare continuous and binary (i.e. valgus 
vs no valgus) metrics at initial contact (Purpose 1), peak knee flexion (Purpose 1 & 
2), and the instant when KAM was highest (Purpose 1 & 2). RESULTS: EA and OD 
demonstrated poor correlations (r= -0.28 – 0.43) and low agreement when categorizing 
valgus vs not valgus (%AG= 17.69 – 56.45%). The OD showed stronger links to 
KAM and TRM in comparison to EAs (Table 1). CONCLUSION: Although both 
kinematic measures were poorly correlated with KAM and TRM, OD was better able 
to categorize knee valgus kinetics. OD may also be easier to visually observe.
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Table 1.

KAM TRM

r %AG r %AG

OD -0.39 - -0.13 67.74 - 95.16% 0.21 - 0.51 48.39 - 96.77%

EA -0.71 - -0.28 24.19 - 38.71% -0.48 - 0.10 33.87 - 70.78%

1013 Board #139 May 27 1:30 PM - 3:00 PM
Effects Of An 8-week Nordic Hamstring Vs. Isokinetic 
Eccentric Training Intervention On Biceps Femoris 
Muscle-tendon Interactions
Antonio Jesús Morales-Artacho1, Jurdan Mendiguchia2, Gaël 
Guilhem1. 1French Institute of Sport, Paris, France. 2ZENTRUM 
Rehab and Performance Center, Barañain, Spain.
Email: antonio.morales@insep.fr
(No relevant relationships reported)

Resistance eccentric training triggers adaptations in both active and passive elements 
of the muscle tendon unit (MTU). Previous research highlight the buffering role that 
tendinous tissues may play to mitigate muscle strain and to optimize operating fascicle 
lengths. However, the effects of eccentric training on the muscle-tendon interactions 
of the biceps femoris remain unexplored. PURPOSE: To evaluate the effects of 
eccentric training on torque and muscle-tendon interactions of the biceps femoris 
muscle during lengthening contractions. METHODS: Eighteen participants completed 
an 8-wk standardized eccentric training intervention comprising 15 sessions of Nordic 
Hamstring (NH) or isokinetic leg curl (IK; n=10) exercise. Pre and post training, 
torque and fascicle, tendinous tissue and MTU length of the biceps femoris muscle 
were measured during maximal 70º lengthening knee extensions at 60º.s-1. One sample 
t-test statistical parametric mapping (SPM) analyses were performed to evaluate 
fascicle and tendon behaviour during the contractions. Training effects were evaluated 
with two-way repeated measures ANOVA and paired t-test SPM. RESULTS: Both 
groups increased torque from 38% to 100% of the contraction duration, with greater 
improvements in IK from 78.5 to 100% (p < 0.001). The contribution of tendinous 
tissue to MTU length changes slightly increased only in IK at the last 2% of the 
contraction (p = 0.04). Despite opposite trend changes in NH, no training effects on 
fascicle or tendon behavior occurred. The tendinous tissues contribution to MTU 
lengthening was greater than fascicles up to 75% of the contraction. The fascicles 
contribution progressively augmented at the end of the contraction (p < 0.05). 
CONCLUSION: We provide novel findings on the muscle-tendon interactions of 
the biceps femoris muscle during lengthening contractions. A 15-session eccentric 
training program comprising NH or IK exercise does not seem to affect muscle-tendon 
interactions.

1014 Board #140 May 27 1:30 PM - 3:00 PM
Relationships Between Body Mass Normalized 
Abdominal Wall Thickness And Self-reported Activity 
And Global Health
L. Colby Mangum, Courtney Caputo, Sarah Akbarpour. 
University of Central Florida, Orlando, FL.
Email: L.Colby.Mangum@ucf.edu
(No relevant relationships reported)

The anterolateral abdominal wall, rectus abdominis (RA), external oblique (EO), and 
internal oblique (IO), contributes to lumbopelvic-hip strength; and its role in injured 
populations such as low back pain has been well explored. However, it is important to 
establish the association between a body mass normalized measure of muscle size with 
overall physical activity in a healthy population due to their utility as a frequently used 
control group and for the potential of this measurement technique in aging, resistance 
training, and abdominal fat assessment.
PURPOSE: To determine relationships between muscle thickness (at rest and during 
contraction) of RA, EO, IO and patient-reported outcome measures on physical 
activity and health. METHODS: Eight active participants with no history of low back 
or lower extremity injury (23.1±5.4yrs, 171.1±11.3cm, 70.6±15.1kg, 4F) completed 
a single imaging session of RA, EO, and IO. Before imaging, participants completed 
the PROMIS Global Health (GH), PROMIS Physical Function (PF), and International 
Physical Activity Questionnaire Short Form (IPAQ). Ultrasound images were collected 
at rest while supine, hook-lying and during contraction with participants instructed 
to perform an abdominal crunch for RA, and crunches toward either knee for EO and 
IO. Thickness measures were normalized to body mass (kg). Pearson’s r correlation 
coefficients were used to determine relationships. RESULTS: Six of the 8 participants 
scored high on the IPAQ (≥3000 METmin/week) and the rest were moderate (≥600 
METmin/week). The average hrs/day participants spent sitting was 4.6±2.3hrs. The 
PROMIS GH (37.5±4.7) and PROMIS PF (98.9±2.4) both confirmed overall health 
and activity levels. Right side EO at rest (r=.74, p=.04) and during contraction 
(r=.84, p=.01) were strongly related to hours spent sitting per day. CONCLUSIONS: 
Normalized EO muscle thickness was found to increase, at rest and during contraction, 
as healthy, active individuals sat longer. Although this was the only significant 
correlation, this controversial finding may be explained due to the relative 17.4% 
decrease in EO activity on the right side, compared to the left. The connection between 
the abdominal wall and self-reported physical activity is important to distinguish, 
especially with a body mass normalization technique.

1015 Board #141 May 27 1:30 PM - 3:00 PM
Kinematic Analysis Of Single-leg Hopping In Adults 
With And Without Autism Spectrum Disorder
Adriana Conrad-Forrest1, Teri Todd1, Melissa Mache2, Danielle 
Jarvis1. 1California State University, Northridge, Northridge, CA. 
2California State University, Chico, Chico, CA.
(No relevant relationships reported)

Purpose: Adults with Autism Spectrum Disorder (ASD) may be predisposed 
to deficient biomechanics or neuromuscular control. This study compared the 
biomechanics of adults with and without ASD completing a single-leg hopping task. 
We hypothesized that adults with ASD would demonstrate deficient biomechanics (i.e., 
decreased pelvic control and greater dynamic limb valgus) compared to adults without 
ASD.
Methods: 10 participants with ASD (8 male; mean age 23.3, SD ± 3.8) and 10 without 
ASD (8 male; mean age 21.5, SD ± 2.5) were included in this analysis. 3D motion 
capture data were collected while participants performed five consecutive single-leg 
hops. Two of the middle hops were analyzed and kinematic values were averaged 
across hops. Dynamic limb valgus and frontal plane pelvis range of motion were 
compared between groups using independent samples t-tests.
Results: No statistically significant differences were observed between the individuals 
with and without ASD (Table).
Conclusion: Our hypothesis was not supported. Individuals with ASD did not 
demonstrate deficient biomechanics during the single-leg hopping task when compared 
to individuals without ASD. The high-level of function of the adults with ASD in the 
present study may be related to their proficient hop performance. It is also possible 
other biomechanical variables not presently measured may highlight differences in 
performance between populations. The present results suggest adults with ASD have 
similar biomechanics as adults without ASD, though further study is needed.
Table: Comparison of Kinematic Variables Between Groups
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 ASD 
(n=10)*

Non-ASD 
(n=10)*

Between-Group 
Differences p-value

Pelvis ROM -8.3±2.81 -6.7±2.35 -1.6 0.194

Hip flexion 45.7±8.69 45.9±11.03 0.2 0.965

Hip adduction 8.1±3.99 4.4±4.81 -3.7 0.077

Hip internal 
rotation 6.6±6.16 9.3±5.6 2.7 0.321

Knee abduction 7.1±4.81 3.6±3.94 3.5 0.100

Knee flexion 50.1±8.77 49.9±5.78 0.2 0.888

Ankle 
dorsiflexion 24.4±2.98 22.01±6.52 2.4 0.4

Abbreviations: ASD=Autism Spectrum Disorder, ROM = range of motion

*Values are mean±SD degrees
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1017 Board #143 May 27 1:30 PM - 3:00 PM
The Relationship Of The Kinematic Sequence And 
Shoulder Compression Forces During Fastpitch 
Softball
Donna M. Scarborough, Shannon E. Linderman, Hannah 
S. Stein, Alex K. Lesiw, Luke S. Oh, Eric M. Berkson. 
Massachusetts General Hospital, Boston, MA.
Email: dscarborough@mgh.harvard.edu
Reported Relationships:  D.M. Scarborough: Salary; FIGUR8, Inc. 
Ownership/interest/stock; future stock options.

INTRODUCTION: The Kinematic Sequence (KS) refers to the order of peak angular 
velocities of connected body segments during a specific movement. There are many 
possible KS patterns. The proximal-to-distal sequence (PDS) KS ordered: pelvis-> 
trunk-> arm-> forearm-> hand is reported as the most efficient pattern for overhead 
throwing. Simulation studies report that the PDS KS results in reduced torques across 
the joints of the overhead throwing limb, potentially reducing risk of injury. Another 
KS is the PDS Variant which has a similar PDS pattern of pelvis-> trunk-> arm->, 
but with simultaneous forearm & hand peak velocities. A third KS pattern, Delayed 
CORE, demonstrates delayed peak velocity of the trunk: pelvis-> hand -> trunk-> 
simultaneous arm & forearm. While the PDS KS concept is instructed in fastpitch 
softball pitching, KS studies have not been published. The study purpose was to 
investigate the KS in a group of fastpitch softball pitchers.
METHODS: 3D biomechanical analyses using high-speed motion capture cameras 
(240Hz) were performed on 140 fastball pitches from 21 softball pitchers (16 high 
school, 5 collegiate, mean age 16.15 ± 2.31 y). For each fastball pitch, Visual 3D v6 
biomechanical analysis software calculated the peak angular velocity of the pelvis, 
trunk, arm, forearm and hand after the time of stride which allowed KS identification. 
Shoulder compression forces and stride length was also calculated for each of 3 
primary groups of fastball pitches PDS n =12, PDS Variant n= 28 and the Delayed 
CORE n= 27. ANOVA and T-test comparisons were performed.
RESULTS: There were no significant differences in stride length between the 3 
KS patterns, p = 0.14. The Delayed CORE KS pattern demonstrated statistically 
significantly greater shoulder compressive force than the other groups, mean= 8.23 ± 
1.04 (F(2,64)= 23.45, p< 0.01). There were no differences in shoulder compression 
forces between the PDS (6.89BW ± 0.5) and the PDS Variant (6.74BW ± 0.73) group, 
p= 0.524.
CONCLUSION: This foundational study is the first to apply a KS classification 
system to the fastball softball pitch. Use of the PDS or PDS Variant KS promoted less 
shoulder compression force than the Delayed CORE group. The KS classification 
system could potentially guide underhand pitching instruction for injury prevention.

1018 Board #144 May 27 1:30 PM - 3:00 PM
A Comparison Of Pitch Velocity And Elbow Valgus 
Torque Between Collegiate Baseball Pitchers Trained 
With And Without Weighted-ball Exercises
Arnel Aguinaldo, Estevan Gomez. Point Loma Nazarene 
University, San Diego, CA.
Email: arnelaguinaldo@pointloma.edu
(No relevant relationships reported)

Several training strategies have been suggested and evaluated for their effects on 
baseball pitching performance and injury risk. There is some data in the current 
literature which indicates that plyometric based weighted-ball training is effective at 
altering the kinematics and kinetics of the throwing motion. However, it is unclear 
whether weighted-ball trained pitchers throw faster with lower joint kinetics than 
those trained otherwise. PURPOSE: To compare throwing velocity and maximum 
elbow valgus torque (MEV) between collegiate male baseball pitchers trained with 
weighted-ball exercises and those without. It was hypothesized that weighted-ball 
trained pitchers exhibit higher throwing velocity and MEV than pitchers trained 
without weighted-ball exercises. METHODS: Twenty-one collegiate baseball pitchers 
participated in this study, 13 of whom trained using weighted baseballs and 9 of whom 
trained without weighted baseballs as part of their in-season training regimen. After 
providing written informed consent, each participant threw 15 fastballs while ball 
speed and MEV were measured using a radar gun and a wearable inertial measuring 
unit (IMU), respectively. RESULTS: There was no significant difference in ball speed 
between weighted-ball trained pitchers (36 ± 1 m/s) and non-weighted-ball trained 
pitchers (35 ± 3 m/s, p = .108). Conversely, weighted-ball pitchers threw with greater 
MEV (110 ± 28 N⋅m) than non-weighted-ball trained pitchers (52 ± 6 N⋅m, p < 0.001). 
CONCLUSION: These findings suggest that pitchers who train using weighted-ball 
exercises throw at ball speeds comparable to those who do not but may do so at a 
higher risk of a pitching-related elbow injury.

1019 Board #145 May 27 1:30 PM - 3:00 PM
The Relationship Of Stride Length And Joint Stresses 
Among Adolescent Female Fastpitch Softball Pitchers
Rachel Keller, Shannon Linderman, Luke S. Oh, Eric Berkson, 
Donna Scarborough. Massachusetts General Hospital, Boston, 
MA.
Email: rkeller2@mgh.harvard.edu
(No relevant relationships reported)

PURPOSE: During the softball windmill pitch delivery, power is generated from the 
lower extremities and transferred up through the kinetic chain out to the throwing 
hand. At time of stride, the lead lower extremity incurs significant momentum breaking 
forces that could contribute to injury risk. Joint angle positions at the time of stride 
may vary based on stride length and extreme ranges of stride length may correlate with 
biomechanics that are associated with vulnerability to injury. This study investigates 
the relationship between stride length and 1) joint angles of the lead lower extremity 
at time of stride and 2) peak joint torques of the lead hip and throwing shoulder during 
the softball windmill pitch.
METHODS: 17 pitchers (mean age= 15.4 ± 1.4 y) underwent 3D biomechanical 
analysis of 80 fastballs using a 20 motion capture camera system (Vicon Motion 
Systems Ltd UK) at 240 hz. A 15-segment whole-body model for each pitcher was 
created. Ankle, knee, hip, and pelvis angles of the lead lower extremity and peak hip 
and shoulder torques at time of stride were calculated within a biomechanical analysis 
software (Visual 3D v6, C-Motion). Analyses included 2-tailed Pearson correlations.
RESULTS: Stride length correlated positively with peak shoulder external rotation 
torque (r= 0.245, p= 0.029), lead ankle eversion/inversion, and hip flexion/extension 
angle at time of stride. Stride length negatively correlated with lead knee valgus/varus, 
hip abduction/adduction, hip rotation, and pelvis flexion/extension angle at the time of 
stride (Table 1). No other correlations were observed.
CONCLUSION: The most prevalent reported injuries among softball pitchers occur 
at the shoulder, hip, and low back. Study findings suggest that pitch instruction on lead 
leg joint position at time of stride as well as stride length may be important for injury 
prevention during fast pitch softball pitching.
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1020 Board #146 May 27 1:30 PM - 3:00 PM
Effects Of A 6 Week Balance Training Program On 
Throwing Velocity And Joint Kinetics In Collegiate 
Baseball Pitchers
Gretchen E. Hoffmann, Susan Ganz, Arnel L. Aguinaldo. Point 
Loma Nazarene University, San Diego, CA.
Email: gehoffmann21@gmail.com
(No relevant relationships reported)

It is known that high elbow valgus torque in the pitching motion can contribute to the 
occurrence of elbow injury. Lately, studies have shown pitchers with UCL tears had 
significantly lower balance measures than healthy players when tested after injury 
occurred. There is a paucity of research on the effect of balance-specific training on the 
joint loading of the elbow and player performance in baseball pitching.
PURPOSE To investigate the effect of a balance training intervention on the 
biomechanical factors that can contribute to a pitcher’s increased risk of elbow 
injury. METHODS Thirteen collegiate baseball pitchers were randomly assigned to 
a training group: control or intervention. The control group did only the team training 
and the intervention group did the team training and a specific balance training 
program. The intervention was performed 3 times a week for 6 weeks. Measurements 
of balance (Y-Balance), limits of stability (center of pressure excursion), ball speed, 
and joint kinematics and kinetics, specifically maximum elbow valgus torque (MEV), 
through motion capture were collected before and after the 6-week training program. 
RESULTS None of the outcome measures showed a significant difference between 
training type (Y-Balance p=.405; COP excursion p=.537, ball speed p=.150; MEV 
p=.945). Three outcome measures, COP excursion (p=.007), ball speed (p=.003), and 
MEV (p<.001) showed significant decreases over time regardless of training type. A 
Pearson Correlation was run for the entire study population (n=13) between ball speed 
and MEV for initial (p=.409) and final (p=-.300) testing and showed no significant 
correlation between the variables. CONCLUSION The balance training program 
had no observable effect on a pitchers’ pitching performance or elbow kinetics. There 
was no significant difference between groups in pre or post measures, therefore, any 
change in balance measures can be attributed to normal in-season training strength 
development.

Pre-Intervention Post-Intervention

Y-Balance

Control 123.1 ± 9.7 cm 124.5 ± 11.9 cm

Intervention 119.0 ± 7.7 cm 122.0 ± 9.6 cm

COP Excursion

Control 160.5 ± 33.9 cm 129.4 ± 4.3 cm

Intervention 152.4 ± 24.7 cm 131.1 ± 13.0 cm

Ball Speed

Control 81.2 ± 3.2 mph 77.9 ± 3.8 mph

Intervention 81.1 ± 2.6 mph 73.5 ± 3.4 mph

Maximum Elbow Valgus 

Control 103.6 ± 28.6 Nm 64.5 ± 8.7 Nm

Intervention 117.0 ± 27.2 Nm 77.0
± 13.7 Nm

1021 Board #147 May 27 1:30 PM - 3:00 PM
Validation Of A Wearable Sensor In The Estimation Of 
Elbow Valgus Torque During Baseball Pitching
Eric Burger, Arnel Aguinaldo. Point Loma Nazarene University, 
San Diego, CA.
(No relevant relationships reported)

Because of its relationship to pitching-related elbow injuries, the valgus torque at 
the elbow during baseball pitching has been a measure of interest that has clinical 
implications for the assessment and treatment of ulnar collateral ligament (UCL) 
injuries in pitchers. However, there currently is no feasible method to quantify 
elbow valgus torque in game-like settings. PURPOSE: To estimate the concurrent 
validity of a wearable sensor in measuring valgus torque at the throwing elbow 
during the pitching motion. METHODS: After providing informed consents, thirty-
four adolescent pitchers threw 10 fastballs from a regulated mound while the joint 
kinematics and kinetics were simultaneously being measured with a 3D motion 
capture system and an inertial measurement unit (IMU) sensor, which was used to 
specifically estimate elbow valgus torque during baseball pitching. The Pearson 
correlation and Bland-Altman charts were used to estimate the concurrent validity and 
degree of accuracy of the IMU using the 3D motion capture system as the criterion 
method. RESULTS: The concurrent validity of the IMU in measuring elbow valgus 
torque was moderate (r = 0.686, p < 0.01) with a mean error of -3.48 N⋅m (Fig. 1). 
CONCLUSION: The wearable sensor was found to have moderate concurrent validity 
in estimating elbow valgus torque, the magnitude of which was underestimated by the 
sensor.

1022 Board #148 May 27 1:30 PM - 3:00 PM
Relationship Between Kinematics, Strength, And 
Throwing Velocity Of Adolescent Softball Players 
During Overhand Throwing
Kyle Donaldson, Allison Oxner, Chelsea Martin, Kaylee 
Pobocik, Srikant Vallabhajosula. Elon University, Elon, NC. 
(Sponsor: Dr. Stephen Bailey, FACSM)
Email: kdonaldson4@elon.edu
(No relevant relationships reported)

The kinematics of overhand throws by adolescent softball players is currently under-
reported. Identifying the relationship between kinematics, strength and velocity can 
help guide further research and promote better understanding of the sport. Current 
research has investigated the differences between softball and baseball but has not 
looked at how kinematics and strength correlate with throwing velocity in softball. 
Purpose: To identify the relationship between kinematics, strength, and velocity of an 
overhand throw in adolescent softball players. Methods: 25 adolescent softball players 
performed 3 maximum effort overhand throws. The throws were filmed using a 2-D 
video analysis system consisting of 3 cameras set up in the frontal and sagittal planes. 
The velocity of the throws were recorded using a speed gun. Key positions were 
identified in six throwing phases and angles were measured using software on a tablet. 
Bilateral hip and shoulder strength of each player were measured using standardized 
methods via handheld dynamometer. Correlation coefficients were determined. 
Results: A moderate and significant correlation was found between the velocity of 
overhand throw and the stride knee flexion angle during the arm cocking phase (r= .55, 
p=.004), the stance knee flexion angle during stride phase (r= .49, p= .015), and the 
elbow flexion angle during arm acceleration phase (r= -.45, p=.024). A moderate and 
significant correlation was found between trunk flexion angle during follow through 
phase and hip internal rotation (r= -.45, p=.04) as well as hip external rotation (r= 
-.53, p=.013) strength. Conclusion: Increases in velocity were influenced by lower 
extremity variables including increases in stride knee flexion angle during the arm 
cocking phase and increased stance knee flexion during stride phase. Upper extremity 



Official Journal of the American College of Sports Medicine  Vol. 52 No. 5 Supplement   S203

Abstracts were prepared by the authors and printed as submitted.

W
E

D
N

E
S

D
A

Y, M
A

Y
 27, 2020

variables that related to higher velocity included decreased elbow flexion at the end 
of acceleration phase. Strength parameters including hip internal and external rotation 
strength were found to be related to higher velocities. These findings highlight the 
potential influence of lower extremity kinematic variables and strength on performance 
as measured by velocity. These results can benefit players or coaches who are teaching 
or learning how to do the overhand throw.

1023 Board #149 May 27 1:30 PM - 3:00 PM
Effects Of Weighted Baseball Throwing On Youth 
Glenohumeral Joint Reaction Force
Hiroshi Sagawa1, Michael R. Torry1, Adam E. Jagodinsky1, 
Sean Higinbotham2, Michelle Sabick3. 1Illinois State University, 
Bloomington, IL. 2University of Denver, Denver, CO. 3Saint 
Louis University, St Louis, MO.
(No relevant relationships reported)

INTRODUCTION: Weighted baseball throwing programs are often used to increase 
pitch velocity. However, increased injury risk has been reported and questions 
regarding possible mechanism of injury exist. Kinematics and kinetics have been 
investigated with inverse dynamics approach, but the effects of individual muscle 
forces have rarely been taken into account by these models and in consideration of 
pitch mechanics. Analysis of shoulder joint reaction force with a musculoskeletal 
model including individual muscle forces may provide new insight on injury 
mechanism.
PURPOSE: To compare the effects of varied weighted baseballs on glenohumeral 
(GH) joint reaction forces during youth pitching.
METHODS: 7 baseball pitchers (Age 15.7 ± 2.4) participated in the study. Participants 
performed 5 pitches for strikes with 5oz, 7oz, and 9oz baseballs. Full body, 3D 
segment position data were collected using a motion capture system (200 Hz) and ball 
velocities were measured via radar gun. Highest velocities of 3 pitches were selected 
and 3D marker trajectories input into a 19 DOF musculoskeletal model utilizing a 
standard inverse dynamics and static optimization routine to produce individual muscle 
forces to yield GH joint reaction forces. Mean distraction force, anterior shear force, 
and superior shear force on GH joint were calculated and compared with RMANOVA 
(alpha = .05) during the acceleration phase of the pitch with Bonferroni post-hocs.
RESULTS: Differences were noted between the ball weights on ball velocity (5oz 66.9 
± 8.8mph, 7oz 61.6 ± 7.8 mph, 9 oz 56.9 ± 6.1 mph, p<0.001). Also, throwing heavier 
baseballs exhibited increased distraction forces (5oz 1987±472.5N, 7oz 2386±544.1N, 
9oz 2414±601.1N, p = 0.007); while anterior shear force and superior shear force did 
not present distinct differences.
CONCLUSIONS: Distraction force pulls humeral head out of the glenoid fossa, and 
weighted baseball throwing program may cause more stresses on biceps brachii, rotator 
cuff, and surrounding structures by the increased distraction force.

1024 Board #150 May 27 1:30 PM - 3:00 PM
The Kinematic Sequence Of The Baseball Bat Swing 
And Associated Upper Extremity Torques
Eric M. Berkson, Shannon E. Linderman, Hannah S. Stein, 
Connor M. Yong, Donna Moxley Scarborough. Massachusetts 
General Hospital, Boston, MA.
(No relevant relationships reported)

PURPOSE: The Kinematic Sequence (KS) is the timing of peak angular velocities 
generated across connected body segments during a movement pattern. The most 
efficient KS reported in sport is when the timing occurs in a proximal-to-distal (PDS) 
pattern. This ‘ideal’ KS follows the order of pelvis, trunk, arm, forearm, and hand. 
Based on simulated models of the golf swing, the PDS KS results in greater ball 
distance and decreased joint stresses. Despite similarities to the golf swing, there 
is limited research on the KS during batting. Study aims: 1) Identify KSs during 
the baseball swing and 2) compare the leading upper extremity torques across the 3 
primary KSs.
METHODS: 23 baseball players (professional=2, collegiate=11, high school=10) 
underwent 3D biomechanical swing analysis, totaling 47 trials. A 15-segment model 
was constructed using a 20 Vicon™ camera motion capture system (240 hz). Body 
segment and bat velocities as well as peak shoulder and elbow torques were calculated 
using Visual 3D™ biomechanical software. Time of peak angular velocity of the 
pelvis, trunk, arm, forearm, and hand was recorded. The torques were compared across 
the two most performed KS patterns as well as the KS representing the closest to a 
PDS pattern. The KS patterns were labeled by the first body segment that disrupted the 
PDS pattern: proximal (PUE) and distal (DUE) upper extremity. Analyses included an 
ANCOVA using bat velocity as a covariant.
RESULTS: 11 unique KS patterns were identified. The most commonly performed 
KSs were DUE (n=23) then PUE (n=13). No batter displayed the exact PDS KS. 
Therefore, 5 trials that most closely represent the PDS, those with forearm and hand 
velocities peaking simultaneously, were grouped as PDS. Peak elbow extension torque 

differed significantly between the 3 KS groups (F(2,37)=4.95, η2=0.21, p=0.012) with 
lower values for PDS (PDS: 17.94 ± 12.83 Nm, PUE: 51.09 ± 25.19 Nm, DUE: 43.01 
± 22.26 Nm, p=0.012).
CONCLUSIONS: This foundational study is the first to apply a KS classification 
system to the baseball swing. Lower elbow extension torques for the PDS group 
are consistent with the idea that a PDS KS may result in decreased joint stress. 
KS analyses could potentially guide clinicians and hitting instruction to minimize 
biomechanical risk factors during batting.

B-73 Free Communication/Poster - Sports 
Biomechanics
Wednesday, May 27, 2020, 1:30 PM - 4:00 PM
Room: CC-Exhibit Hall

1025 Board #151 May 27 1:30 PM - 3:00 PM
The Measurement Of Thrust In Competitive Swimming: 
The Association Between Different Thrust Variables
Tiago M. Barbosa1, Jia Wen Yam2, Govindasamy Balasekaran, 
FACSM2, Daniel A. Marinho3. 1Polytechnic Institute of 
Bragança, Bragança, Portugal; Research Centre in Sports, 
Health and Human Development, Vila Real, Portugal; Nanyang 
Technological University, Singapore, Singapore. 2Nanyang 
Technological University, Singapore, Singapore. 3Research 
Centre in Sports, Health and Human Development, Vila Real, 
Portugal; University of Beira Interior, Covilhã, Portugal.
(No relevant relationships reported)

Swimming acceleration and velocity are the net balance between Drag Force and 
Thrust. It is a standard procedure to do the decomposition of the Thrust-Time curve, 
assessing the swimmer’s thrust. However, there is not a convention or standard 
procedure on the variables to be selected. Researchers report on regular basis either the 
Peak Thrust, Mean Thrust or Thrust-Time Integral. It is yet unclear to which extend 
these variables can be used, reported and interpreted interchangeably. PURPOSE: 
To analyze the association between different thrust variables performing arm-pulls 
in competitive swimming. METHODS: 671 front-crawl arm-pull cycles of 14 
competitive swimmers were analyzed. Thrust was collected by an in-house built 
system composed by differential pressure sensors and underwater camera (Aquanex, 
Swimming Technologies, USA). A customised software (LabVIEW®, v.2017) was 
used to acquire (f=50Hz) and streaming time-series and video signal. Data was 
transferred to interface by a 14-bit resolution acquisition card (NI-6001, National 
Instruments, Austin, USA). Then, it was imported into a signal processing software 
(AcqKnowledge v.3.9.1, Biopac Systems, USA). It was extracted the Peak Thrust, 
Mean Thrust and Thrust-Time Integral of each arm-pull. Coefficients of Determination 
were computed between the three thrust variables. RESULTS: All Coefficients of 
Determination were significant (P<0.001). Peak Thrust vs. Mean Thrust was R2=0.49, 
Peak Thrust vs. Force-time Integral R2=0.51, and Force-time Integral vs. Peak Thrust 
R2=0.61. Interception on Y-axis at the origin of the pairwise variables noted in the same 
SI unit (i.e. Newton) were very close to zero (-1.6948<c<4.5029) and standard error of 
estimate acceptable (6.54<S<12.14). CONCLUSIONS: There is a strong association 
between different thrust variables, even though the proportion of the variance is 
about 50-60%. Supported by: NIE AcRF Grant (RI 6/17 TB); Portuguese Foundation 
for Science and Technology (UID/DTP/04045/2019); European Fund for regional 
development (FEDER)-COMPETE 2020 (POCI-01-0145-FEDER-006969).

1026 Board #152 May 27 1:30 PM - 3:00 PM
Power Parameters Appear Less Important To Water 
Polo Success Than Motor Control
Cameron A. Williams, William P. Lydon, Cynthia Villalobos, 
Christopher B. Perry, Alexia E. Amo, J. Mark VanNess, 
Courtney D. Jensen. University of the Pacific, Stockton, CA.
(No relevant relationships reported)

Conditioning programs for water polo players typically focus on muscular power 
to enhance the wrestling and shooting components of play. While improvements in 
strength training are easily quantifiable, the relationship between upper limb power 
and in-game performance has yet to be established. PURPOSE: To test the effect of 
upper limb force parameters on offensive performance in women’s water polo players. 
METHODS: We conducted biomechanical testing on 12 D1 women’s water polo 
players using Proteus (Proteus Motion, USA). After completing a familiarization and 
warm-up protocol, subjects performed a single set of 10 repetitions at 3lb of magnetic 
resistance in 3 different exercises: shoulder adduction, internal rotation of the shoulder 
while in horizontal abduction, and a throw motion. Proteus calculated peak power 
(PP), peak force development rate (PFDR), and consistency (accuracy of movement 
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replication in 3D space during successive repetitions). The corresponding season 
statistics (2018-2019) were tabulated for assists, goals scored, and shooting percentage. 
Descriptive statistics characterized the sample; linear regressions tested the effect 
of PP, PFDR, and consistency on in-game performance. RESULTS: During the test 
season, players scored 23.1±19.9 goals, had a shooting percentage of 41.6±12.1%, 
and accomplished 10.5±10.9 assists. In the throw motion, Proteus calculated a PP of 
59.2±15.5 watts, PFDR of 104.3±33.0 watts/sec, and consistency of 81.0±8.7%. PFDR 
exhibited negative relationships with goals scored (p=0.021) and shooting percentage 
(p=0.049), and a non-significant negative relationship with assists (p=0.111). Similar 
relationships were found with throw PP as well as PP and PFDR in shoulder adduction 
and internal rotation; all corresponded to worse performance in every performance 
metric. Consistency in all motions had a positive, non-significant relationship with 
all performance metrics; statistical trends were reached with horizontal shoulder 
adduction in which consistency predicted 7.1% more goals (p=0.062) and 8.8% more 
assists (p=0.050). CONCLUSIONS: These data provide preliminary evidence that 
skill-based fine motor coordination may be more valuable than power development in 
offensive performance in women’s water polo.

1027 Board #153 May 27 1:30 PM - 3:00 PM
Core Temperature While Swimming In A Wetsuit During 
1000-m Race Pace Swim
Alina P. Swafford, Melissa Aura, Boram Lim, John Mercer, 
FACSM. University of Nevada, Las Vegas, Las Vegas, NV. 
(Sponsor: John A. Mercer, FACSM)
(No relevant relationships reported)

Majority of fatalities that occur in the sport of triathlon happen during the swim 
portion of the race (Harris et al., 2010, JAMA). The potential risk of death while 
swimming has raised safety concerns. The governing body, USA Triathlon (USAT), 
has implemented guidelines related to water temperatures and the use of wetsuits. The 
varying water temperatures allow for a wide selection of wetsuits. Using a wetsuit 
while swimming in warm water may increase body heat storage which could increase 
core temperature. Currently, there are only limited data on the influence of triathlon 
wetsuits on core temperature when swimming in warm water while swimming a 
short distance at a somewhat hard swim pace (Aura et al., 2019, MSSE). PURPOSE: 
The purpose of this study was to examine core temperature while swimming a long 
distance (1000 m) at a fast pace in warm water (25.5 ℃) while wearing a wetsuit. 
METHODS: Two experienced triathletes (mean ± standard deviation (SD), age 38.5 
± 23.3 years, height 1.83 ± 0.03 m, weight 80.1 ± 1.1 kg) participated in the study. At 
least 8 hours prior to attending the test session, participants swallowed an ingestible 
core temperature pill (BodyCap). Before beginning data collection, core temperature 
(Tc) data were transferred to a computer and sample rate was set to 0.1 Hz (1 sample 
every 10 s). Testing consisted of a self-directed warm up of 250-m followed by a 1000-
m swim in an indoor pool (set to 25-m length) for each condition: no wetsuit (NW) 
and full sleeve wetsuit (FS). Participants swam at a self-selected pace at a “race pace” 
intensity (Borg Rating of Perceived Exertion = 16). Participants were required to rest 
until core temperature was within 0.5 ℃ of baseline before starting the next condition. 
Core temperature data were transferred to a computer after each swim. Average Tc of 
each swim was computed for analysis. RESULTS: The average core temperatures 
of NW and FS were 37.75 ± 0.11℃ and 37.74 ± 0.46℃, respectively. The total swim 
time for the NW and FS conditions were 14:04 ± 1:43 and 13:05 ± 1:06 minutes. Mean 
stroke rate calculated for NW and FS were 30.12 ± 0.17 and 30.68 ± 0.45 strokes per 
minutes. Average swim speeds for NW and FS were 1.19 ± 0.15 and 1.28 ± 0.11 meters 
per second. CONCLUSIONS: Based upon the analysis of the results, the use of a 
wetsuit while swimming in warm water does not influence core temperature.

1028 Board #154 May 27 1:30 PM - 3:00 PM
Is There An Optimal Vertical Ground Reaction 
Force Profile For Maximizing Jump Height In A 
Countermovement Jump?
Josef A. Cohen1, Malachy P. McHugh, FACSM1, Marc Hickok2, 
Declan AJ Connolly2. 1Nicholas Institute of Sports Medicine 
and Athletic Trauma, New York, NY. 2University of Vermont, 
Burlington, VT. (Sponsor: Malachy McHugh, FACSM)
Email: mchugh@nismat.org
(No relevant relationships reported)

PURPOSE: The vertical ground reaction force (VGRF) during a countermovement 
jump (CMJ) is classically described with a single peak force occurring at the low 
position of the countermovement. However, in practice, jumpers display a variety of 
CMJ VGRF profiles, including single and double peaks, and jumps where the peak 
force occurs at, or after, low position. The purpose of this study was to identify the 
optimal CMJ VGRF profile for maximizing jump height.
METHODS: The top 100 CMJs (based on jump height) from a database of over 2000 
jumps, from 211 division one college athletes were analyzed. The 100 athletes (21±3 
yr, 96 men) were from several different sports teams (hockey n=33, lacrosse n=25, 
soccer n=14, basketball n=14, other n=14). All jumps were performed with the hands 

on the hips. Jumps were categorized as having a single or a double peak in VGRF and 
whether the peak GRF occurred at, after, or before low position. Jump heights were 
categorized as above average (1SD>mean), average (within 1SD of mean), or below 
average (1SD<mean). The association between jump metrics and VGRF profiles was 
examined using chi square analyses and independent t-tests.
RESULTS: Of the 100 CMJs 22 had a single peak VGRF, of which 14 occurred at low 
position and 8 occurred after low position. Of the 78 CMJs with a double peak, the 1st 
peak was higher in 47 jumps (30 at low position, 13 after low position, 4 before low 
position), the peaks were equal in 20 jumps (10 at low position, 10 after low position), 
and the 2nd peak was higher in 11 (all after low position). Peak GRF occurred at the 
low point of the countermovement for 82% (14 of 17) of the above average jumps 
versus 52% (33 of 64) of the average jumps and only 37% (7 of 19) of the below 
average jumps (P=0.007). For the 78 jumps with two distinct VGRF peaks the 1st peak 
was greater than the 2nd for 77% (10 of 13) of above average jumps, 61% (30 of 49) of 
average jumps and only 44% (7 of 16) of below average jumps (P=0.033).
CONCLUSIONS: The optimal VGRF profile appeared to be peak force occurring at 
low position regardless of whether there was a single or double peak. The worst VGRF 
profile appeared to be jumps with two peaks where the 2nd peak was greater than 
the 1stpeak, or the 1st and 2nd peaks were equal, but the 1st peak occurred after low 
position. In conclusion, achieving peak VGRF at the low position of a CMJ appears to 
be optimal.

1029 Board #155 May 27 1:30 PM - 3:00 PM
Effect Of Countermovement Depth On The 
Neuromechanics Of A Vertical Jump
Malachy P. McHugh, FACSM, Josef A. Cohen, Karl F. 
Orishimo, Ian J. Kremenic. Nicholas Institute of Sports Medicine 
and Athletic Trauma, New York, NY.
Email: mchugh@nismat.org
(No relevant relationships reported)

PURPOSE: The purpose of this study was to examine kinematic, kinetic and 
muscle activation metrics during countermovement jumps (CMJs) with varying 
countermovement depths. The hypothesis was that a shallow countermovement depth 
would compromise jump height by disrupting neuromechanical control.
METHODS: Ten healthy men (age 26±8 yr, height 1.81±0.08 m, mass 83.5±9.0 kg) 
performed maximal CMJs at self-selected countermovement depth (self-selected CMJ), 
at reduced countermovement depth (shallow CMJ) and at increased countermovement 
depth (deep CMJ). Three jumps were performed in each condition on force plates with 
ankle, knee and hip motion recorded and electromyograms (EMG) recorded from the 
gluteus maximus (GM), vastus lateralis (VL) and medial gastrocnemius (MG) muscles. 
During CMJs knee flexion angle was recorded with an electrogoniometer. Jumpers 
were instructed to flex 15% less (shallow CMJ) and 15% more (deep CMJ) than the 
self-selected CMJs. Kinematic, kinetic and EMG metrics were compared between the 
different CMJ depths using repeated measures ANOVA.
RESULTS: Compared with self-selected CMJs, shallow CMJs had 26% less 
countermovement depth (9.5 cm less, P<0.001) and the deep CMJs had 28% greater 
countermovement depth (10.2 cm more, P<0.001). Jump height was 8% less for 
the shallow vs. self-selected CMJs (0.344 m vs. 0.373 m, diff 2.9±2.5 cm, P=0.007) 
but not different between self-selected and deep CMJs (0.373 m vs. 0.378 m, diff 
0.05±0.1.9 cm, P=0.254). Shallow CMJs differed from self-selected CMJs at the 
initiation of the countermovement (unweighting phase). For self-selected CMJs force 
dropped to 43% of body weight during unweighting but only to 58% for shallow CMJs 
(P=0.015). During unweighting VL EMG averaged 5.5% of MVC during self-selected 
CMJs versus 8.1% for shallow CMJs (P=0.014). Percent decline in jump height with 
shallow versus self-selected CMJs was correlated with the difference in VL EMG 
during unweighting between shallow and self-selected CMJs (r=0.651, P=0.041).
CONCLUSIONS: Failure to deactivate the quadriceps during the unweighting 
phase of shallow CMJs compromised unweighting and resulted in a reduced jump 
height. These findings highlight the importance of unweighting at the initiation of the 
countermovement in dictating subsequent jump performance.

1030 Board #156 May 27 1:30 PM - 3:00 PM
Task Intensity Alters How Anterior Knee Pain 
Influences Frontal-plane Hip Biomechanics During 
Landing And Jumping
W. Matt Denning1, Jihong Park2, Kaitland Garner3, Zach 
Horton3, J. Ty Hopkins, FACSM3, Matthew K. Seeley3. 1Brigham 
Young University Idaho, Rexburg, ID. 2Kyung Hee University, 
Yongin, Korea, Republic of. 3Brigham Young University, Provo, 
UT. (Sponsor: J. Ty Hopkins, FACSM)
Email: denningw@byui.edu
(No relevant relationships reported)

Anterior knee pain (AKP) often affects individuals participating in activities involving 
high-intensity landing and jumping. Task intensity may alter the influence of AKP on 
lower-extremity landing and jumping biomechanics. PURPOSE: Determine whether 
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task intensity affects the influences of AKP on frontal-plane hip biomechanics during 
landing and jumping. METHODS: 13 healthy adults (6 females, 7 males; 70 ± 15 kg; 
1.7 ± 0.1 m; 22 ± 2 years) performed three land and jump trials under three conditions: 
pre-pain, pain (1-ml hypertonic saline (5% NaCl) injection into the right infrapatellar 
fat pad), and post-pain. Subjects jumped over an obstacle, landed on a force plate, then 
jumped over a second obstacle. Obstacle heights of 80 and 50% of maximal vertical 
jump height defined high and low task intensities. Frontal plane hip angles and internal 
moments were calculated for the right leg. A functional analysis (α=.01) was used to 
evaluate differences between conditions for each intensity, across the duration of foot 
contact with the force platform (ground contact). RESULTS: For the high intensity 
task, AKP resulted in increased hip adduction angle, as much as 2° between 1-20% and 
75-95% of ground contact, and increased hip abduction moment, up to 6 Nm between 
10-30% of ground contact (Figures 1E-F). For the low intensity task, AKP resulted in 
decreased hip adduction angle, as much 1.3° between 25-75% of ground contact, and 
decreased in hip abduction moment, as much as 15 Nm between 25-60% of ground 
contact (Figure 1G-H). Changes due to AKP persisted after pain abatement (Figures 1I-
L). CONCLUSIONS: Experimental AKP effects frontal plane hip biomechanics and 
these effects differ between task intensity. Especially during the high-intensity task, the 
AKP resulted in increased hip adduction angle and internal abduction moment. More 
data are needed to determine how/if the present changes influence the risk of chronic 
knee injury/disease.

1031 Board #157 May 27 1:30 PM - 3:00 PM
Breast Support Alters Knee Joint Biomechanics 
During A Landing Task.
Hailey B. Fong, Alexis K. Nelson, Jay Hinton, Alexander 
M. Carnall, Melissa A. Puppa, Douglas W. Powell, FACSM. 
University of Memphis, Memphis, TN. (Sponsor: Douglas W. 
Powell, FACSM)
Email: hbfong@memphis.edu
(No relevant relationships reported)

Females have a greater rate of traumatic knee injuries than male athletes. Trunk 
position has been shown to affect knee joint biomechanics during a landing task. 
Given the position of breast tissue, insufficiently supported breasts may also alter 
knee joint biomechanics. However, no previous research has investigated the effect 
of breast tissue or support on knee joint biomechanics during landing. PURPOSE: to 
determine the effect of breast support on knee and hip joint kinetics during a landing 
task. METHODS: Fifteen female athletes performed five step-off landings from a 
height of 40 cm in each of three bra support conditions: control (CON), low support 
(LOW) and high support (HIGH). 3D kinematics and ground reaction forces (GRFs) 
were simultaneously recorded using a 9-camera motion capture system (240 Hz,) 
and pair of force platforms (1200 Hz,)..) was used to calculate knee and hip joint 
angles and moments. Custom software (was used to determine peak joint angles and 
moments. Repeated measures ANOVAs with Tukey’s post-hoc analyses were used to 
compare mean knee and hip joint kinetics. RESULTS: No differences in peak knee 
abduction moments were observed, though peak knee external rotation moments were 
smaller in the LOW compared to CON (p = 0.007) and HIGH conditions (p = 0.013). 
No differences were observed between CON and HIGH (p = 0.423). No differences 
were observed in peak hip abduction moment or peak hip external rotation moment. 
CONCLUSIONS: These findings indicate that knee joint biomechanics during a 
landing task are affected by breast support. The current study did not address the role 
of trunk orientation or differences in breast size amongst participants. Future research 
should address the role of breast motion on trunk kinematics and kinetics.
Table 1. Mean knee and hip joint moments in the CON, LOW and HIGH support 
conditions.

Variable (Moments) CON LOW HIGH p-value

Knee Abduction 0.44 (0.35) 0.44 (0.30) 0.42 (0.21) 0.422

Knee External Rotation -0.32 (0.21) -0.24 (0.25) -0.32 (0.22) 0.029

Hip Abduction -0.62 (0.22) -0.66 (0.26) -0.57 (0.27) 0.216

Hip External Rotation -0.57 (0.18) -0.60 (0.16) -0.58 (0.19) 0.353

1032 Board #158 May 27 1:30 PM - 3:00 PM
The Effects Of Whole-body Vibration And Fatigue On 
Vertical Jump Performance
Sean Bonilla, Sergio Espericueta, Chanel Catunao, Nicole 
C. Dabbs. California State University, San Bernardino, San 
Bernardino, CA.
Email: 005843249@coyote.csusb.edu
(No relevant relationships reported)

Whole Body Vibration (WBV) is the exposure of oscillating vibration to the body, 
which may result in an increase of the rate of motor unit activation. Fatigue of 
knee extensor muscles has been shown to hinder vertical jump (VJ) performance. 
PURPOSE: The purpose of this study is to investigate the effects of WBV and fatigue 
on vertical jump (VJ) performance.
METHODS: Sixteen active males and females (age, 23.19 ± 2.56; weight, 79.05 ± 
16.97; height, 174.36 ± 12.11) volunteered for five-day study. On day 1 familiarization, 
after completing an IRB approved informed consent and health screening questionnaire 
participants were prepped on testing protocols. Following a dynamic warm up, testing 
sessions 2-5 will include one of four conditions: No WBV and No Fatigue (C1), WBV 
and Fatigue (C2), WBV and No Fatigue (C3), and No WBV and Fatigue (C4). WBV 
was performed using a frequency of 50Hz and a low amplitude while performing 
quarter squats for a total of 4min with a 30s rest or work ratio. Lower-body fatigue 
induced using Bosco fatigue test, performing 60s of jump squats. VJ was performed 
using an AMTI force plate and peak force, velocity, and power were calculated and a 
Vertec was used to measure vertical jump height (VJH). VJ data was collected pre and 
post conditions each day. Percent change scores (%Δ) were calculated between pre and 
post conditions and used for analysis. SPSS was used to perform a Repeated Measures 
ANOVA.
RESULTS: There was significant differences between C1 and C2 (p= 0.005; C1= -1.21 
± 5.91; C2= -7.83 ± 6.17 %Δ), C1 and C4 (p= 0.002; C1= -1.21 ± 5.91; C4= -8.94 ± 
6.90 %Δ), C2 and C3 (p<0 .001; C2=-7.83 ± 6.17; C3= 0.97 ± 4.63 %Δ), C3 and C4 
(p< 0.001; C3= 0.97 ± 4.63; C4= -8.94 ± 6.90 %Δ) in VJH. There were significant 
differences between C1 and C4 (p= 0.011) and between C3 and C4 (p= 0.017) in peak 
force. There were significant differences between C1 and C2 (p= 0.01), C1 and C4 (p= 
0.02), C2 and C3 (p< 0.001), and C3 and C4 (p= 0.001) in peak velocity. There were 
significant differences between was between C1 and C2 (p= 0.03), C1 and C4 (p= 
0.03), C2 and C3 (p= 0.004), and C3 and C4 (p= 0.008) in peak power. There were no 
significant (p> 0.05) differences between other variables.
CONCLUSIONS: WBV did not show to change the detrimental effects of lower-
body fatigue, however this study did show lower-body fatigue decreases vertical jump 
performance.

1033 Board #159 May 27 1:30 PM - 3:00 PM
Effects Of w’ Depletion On The Torque Velocity 
Relationship In Cycling
Randolph E. Hutchison1, Karlee S. Edwards1, Gibson Klapthor1, 
Lee Shearer1, Gregory M. Mocko2, Ardalan Vahidi2. 1Furman 
University, Greenville, SC. 2Clemson University, Clemson, SC. 
(Sponsor: Anthony Caterisano, FACSM)
Email: Randolph.Hutchison@furman.edu
(No relevant relationships reported)

The torque-velocity (T-v) curve has been used to study the effects of energy 
expenditure on contractile muscles at various workloads related to VO2max.
PURPOSE: The purpose of this study was to further quantify changes to the T-v curve, 
but based on anaerobic energy (W’) expenditure at powers above Critical Power (CP6).
METHODS: A group of 10 subjects (37.8 ± 11.6 yrs, 72.8 ± 16.2 kg, 1.75 ± .11 m) 
performed a Time to Exhaustion Test (TTE) interspersed with 6-second sprints to 
generate their T-v curve at 3 stages of W’ expenditure: after initial warmup (FRESH), 
fatigued (after 2 minutes at CP6, 2MIN), and at TTE.
RESULTS: ANOVA results indicated a statistically significant decrease in normalized 
Maximal Power (Pmax) from FRESH to 2MIN (16.89%, p<.0005), 2MIN to TTE 
(24.71%, p=.004), and from FRESH to TTE (41.6% p=.04). Statistically significant 
decreases in normalized Maximal Velocity (vo) were seen from FRESH to 2MIN 
(14.1%, p<.0005), from 2MIN to TTE (11.8%, p=.001), and FRESH to TTE (25.9%, 
p<.0005). No significant changes occurred in Maximal Torque (To). Linear regression 
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models were run using W’ expended to explain variations in Pmax, vo, and To. There 
were significant negative correlations for To (P = 0.020) and significant strong negative 
correlations for Pmax (P < 0.005), and vo (P < 0.005).
CONCLUSIONS: This suggests that W’ expenditure can be used to predict the 
performance parameters Torque (To), Shortening velocity (vo), and Maximal Power 
(Pmax) during continuous cycling above Critical Power.

1034 Board #160 May 27 1:30 PM - 3:00 PM
Effects Of Bicycle Crank Length On Hip And Knee 
Joint Kinematics And Compressive Forces
Christiane R. O’Hara, Michael Liang, Melodie Leroudier, 
Chaitanya Adiga, Robert D. Clark. California Polytechnic State 
University, San Luis Obispo, CA. (Sponsor: Todd Hagobian, 
FACSM)
Email: crohara@calpoly.edu
(No relevant relationships reported)

PURPOSE: Crank length (CL) on a bicycle may affect knee and hip joint compressive 
forces and range of motion (ROM). The relationship between knee/hip joint 
forces, moments, and ROM can have an influence on hip and knee joint health (i.e. 
osteoarthritis, patellofemoral disorder, ligament damage, etc.). The purpose of this 
study was to examine the effects of four different CL (155, 165, 175, and 185 mm) 
on ROM and resultant compressive forces on the hip and knee. METHODS: 12 non-
cyclists (4M, 8F, aged 18-55) participated in a single blind randomized cross-over 
experiment with four CL. An Enhanced Helen Hayes marker protocol was used to 
place 32 retroreflective markers on anatomical landmarks to track kinematic data using 
a 12-camera 3D motion analysis system with Cortex software (Motion Analysis Corp., 
CA, USA). Kinetic data were collected using a stationary bike (SRM IndoorTrainer, 
Germany) retrofitted with custom pedals containing 6-axis load cells (AMTI, MA, 
USA). A 3 minute warm-up for each CL was performed at 1.5 W/kg and 70 rpm. 4x1 
minute trials were conducted at 2 W/kg. The first two trials were at a constant cadence 
of 70 rpm and the second two trials were at a constant pedal speed (PS) of 1.47 m/s. 
There were 10 seconds of rest between trials and 5 minutes of recovery between each 
condition. Kinematic data was processed using Cortex software and filtered (4th order 
Butterworth, cutoff 6 Hz). Kinetic data was filtered using MATLab (MathWorks, MA, 
USA). All data was averaged from 30 seconds of each trial. RESULTS: During submax 
cycling, the 155 mm CL had a significantly smaller hip ROM (42 deg vs. 49 deg; 
p<0.05) and a significantly smaller knee ROM compared to the 185 mm CL (72 deg 
vs. 80 deg, p<0.05). No significant differences were found at a cadence of 70 rpm: 155 
mm CL peak hip compressive force (1.3 N/kg) vs. 185 mm CL (0.9 N/kg); 155 mm 
CL peak knee compressive force (2.8 N/kg) vs. 185 mm CL (2.6 N/kg). No significant 
differences were found at a PS of 1.47 m/s: 155 mm CL peak hip compressive force 
(0.6 N/kg) vs. 185 mm CL (0.7 N/kg); 155 mm CL peak knee compressive force 
(2.3 N/kg) vs. 185 mm CL (2.5 N/kg). CONCLUSION: Hip and knee ROM was 
significantly greater with a longer CL. There are no significant differences in hip or 
knee peak compressive forces. Implementation of a shorter CL at a PS of 1.47 m/s may 
minimize peak hip and knee joint compressive forces.

1035 Board #161 May 27 1:30 PM - 3:00 PM
Effects Of Workrate And Seat Position On Knee 
Biomechanics In Recumbent Cycling
Tianyi Lu. George Mason University, Manassas, VA. (Sponsor: 
Songning Zhang, FACSM)
Email: tlu7@gmu.edu
(No relevant relationships reported)

Tianyi Lu, Tanner Thorsen, Jared Porter, Joshua Weinhandl, Songning Zhang, FACSM
University of Tennessee, Knoxville, TN
George Mason University, Fairfax, VA
Cycling is one of the most popular rehabilitation tools for knee osteoarthritis (OA) 
patients. In recent years, recumbent bicycle has become a popular trend over upright 
bikes in exercise and rehabilitation. Previous literature has largely focused on 
upright cycling with few examining knee biomechanics in recumbent biking in the 
sagittal plane. Little is known on the effects of workrate and seat position on knee 
biomechanics in recumbent bike. PURPOSE: To examine the effects of different 
workrates and seat positions on knee biomechanics during stationary recumbent 
cycling. METHODS: Fifteen healthy participants (55.5±3.7 years, 1.75±0.09 m, 
84.3±15.7 kg) cycled on a recumbent ergometer in six test conditions of three seat 
positions at two workrates. Seat positions were “far” (20-30°of peak knee flexion 
angle ), “medium” (30-40°) and “close” (40-50°), and the workrates were set at 
60 and 100 Watts (W). A 3D motion analysis system (240 Hz, Vicon) and a pair of 
custom-made instrumented pedals were used to collect kinematic and kinetic data in 
each condition. A 3   2 (seat position   workrate) repeated measures ANOVA was used 
to determine if differences existed between conditions (p<0.05). RESULTS: Peak 
knee extension moment, peak knee abduction moment (KAbM), peak knee extension 
angle and peak knee extension ROM were significantly higher at 100 W compared 
to 60W (all p ≤ 0.008). There was a significant main effect of seat position for peak 

knee flexion moment. Pairwise comparisons showed that peak knee flexion moment 
was significantly higher in the far seat position (-18.9±6.3 Nm) compared to medium 
(-13.1±6.5 Nm) and close seat position (7.28±7.33 Nm). In addition, the peak flexion 
moment was significantly higher in the medium seat position (-13.1±6.5 Nm) than 
close position (-7.28±7.33 Nm). CONCLUSION: Increased workrates significantly 
increased peak KAbM and knee extension moment. Different seat positions did not 
change either peak KAbM or knee extension moment. For patients with knee OA, 
a low workrate may be considered in recumbent cycling exercises, while the seat 
position could be chosen based on personal preferences.

1036 Board #162 May 27 1:30 PM - 3:00 PM
Preoperative And Postoperative Cycling Biomechanics 
Following Cam Femoroacetabular Impingement 
Corrective Surgery: A Pilot Study
Jenna E. Link, David J. Bennion, K. B. Foreman, James C. 
Martin, FACSM. University of Utah, Salt Lake City, UT. 
(Sponsor: James C. Martin, FACSM)
(No relevant relationships reported)

PURPOSE: Cycling is commonly prescribed following femoroacetabular 
impingement (FAI) corrective surgery. This surgery alters gait mechanics in the 
postoperative period, but alterations in cycling mechanics have not been reported. 
In this case study, we sought to determine if cam FAI corrective surgery altered 
cycling biomechanics postoperatively in a highly active female subject. METHODS: 
Bilateral cycling biomechanics were collected preoperatively when the subject was 
asymptomatic and again 11-weeks postoperatively. During each visit, pedal forces 
and limb kinematics were collected and used to determine joint-specific work. The 
subject was instructed to target a power output of 240 W during isokinetic cycling at 
80 RPM. Limb symmetry index (LSI) was calculated to compare power production 
at the pedal. Normalized joint-specific work was compared both inter- and intralimb, 
as well as pre- vs. postoperatively. RESULTS: LSI decreased from 96% to 84% 
postoperatively. Summed joint extension work increased in the surgical limb from 90% 
to 97% postoperatively. This increase was the result of a 67% decrease in hip extension 
work (30% to 10%, Figure 1) and a compensatory 28% increase in knee extension 
(50% to 64%, Figure 1) and 70% increase in ankle extension (10% to 17%, Figure 1) 
work within the surgical limb. In the nonsurgical limb, there was a 333% increase in 
knee flexion work postoperatively (3% to 13%, Figure 1). CONCLUSION: Cycling 
mechanics following FAI corrective surgery exhibited significant changes suggesting 
the development of compensatory patterns. The results of this pilot study combined 
with the prevalence of cycling in FAI surgery rehabilitation warrant further studies on 
the development and persistence of compensatory patterns and to possibly identify 
early intervention strategies.
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1037 Board #163 May 27 1:30 PM - 3:00 PM
Biomechanics Metrics Associated With Golfing 
Prowess
Karl F. Orishimo, Catherine O’Mahoney, Ian J. Kremenic, 
Stephen J. Nicholas, Malachy P. McHugh, FACSM. Nicholas 
Institue of Sports Medicine and Athletic Trauma, New York, NY. 
(Sponsor: Malachy P. McHugh, FACSM)
Email: karl@nismat.org
(No relevant relationships reported)

PURPOSE: The biomechanics of the golf swing have been studied extensively but 
specific metrics related to golfing proficiency have not been identified. The purpose 
of this study was to compare golf swing biomechanics between proficient and average 
golfers and thereby identify specific metrics associated with golfing proficiency.
METHODS: Twenty-two male golfers were categorized as proficient (golf index <6, 
n=10) or average (golf index 10-24, n=12). Three-dimensional kinematics and ground 
reaction forces (GRF) were recorded as subjects hit standard golf balls into a net 
using a driver. Angular velocities of the pelvis, trunk, lead arm and golf club, as well 
as X-factor, were calculated from the kinematic data. GRF under the lead and back 
legs are expressed as a % of bodyweight. The effect of golf proficiency on golf swing 
biomechanics was assessed using independent samples t-tests.
RESULTS: Proficient golfers were younger (26±6 yr vs. 48±16 yr, P=0.001) but did 
not differ in height (P=0.114) or weight (P=0.330). Peak pelvis and trunk velocities 
were higher (P=0.004) in proficient golfers (525.1±91.6 deg/s and 621.8±89.4 
deg/s, respectively) versus average golfers (414.3±67.7 deg/s and 521.3±75.5 deg/s, 
respectively) but peak club velocity was not different (2509.8±226.1 deg/s vs. 
2446.6±420.3 deg/s; P=0.675). Proficient golfers had greater X-factor at the top of the 
backswing (56.0±6.0 degrees vs. 44.1±11.4 degrees, P=0.008), greater peak X-factor 
(61.4±5.7 degrees vs. 49.3±11.8 degrees, P=0.008) and greater X-factor at ball impact 
(34.2±5.8 degrees vs. 22.5±6.5 degrees, P=0.001). Proficient golfers had a higher peak 
GRF on the lead leg compared with average golfers (142±17 %BW vs. 122±18 %BW, 
P=0.018), while paradoxically having a lower lead leg GRF at ball impact (56±18 
%BW vs. 89±17 %BW, P<0.001).
CONCLUSIONS: The higher X-factor in proficient golfers is indicative of a more 
effective use of elastic energy in the trunk that is sustained through ball impact. The 
GRF data indicate that proficient golfers more effectively loaded the lead leg during 
the initiation of the downswing and more effectively unloaded the lead leg prior to 
ball impact. In conclusion, golf swing proficiency appears to be a function of a more 
effective transfer of power from the ground and a more effective use of elastic energy 
in the trunk.

1038 Board #164 May 27 1:30 PM - 3:00 PM
Biomechanical Comparison Of The Half To Full Golf 
Swing - Clinical Implications
Audrey L. Millar, FACSM, Kelly Boss, Chloe Gilgannon, Chris 
Wendt. Winston-Salem State University, Winston-Salem, NC.
Email: millaral@wssu.edu
(No relevant relationships reported)

PURPOSE: Golf is popular, with many middle-aged participants. A concern for 
healthcare workers is how to advise those wishing to return to golf after a lower 
extremity (LE) injury or surgery. A common recommendation is to use a half swing, 
however, it is not known whether this reduces the motion or muscular torque for the 
LE. The purpose of this study was to examine the peak torques and positions of the 
hip during a half swing versus a full golf. METHODS: 11 healthy amateur male 
golfers with handicaps ≤ 21 participated in this study. All participants completed 20 
golf swings (10 full swings, 10 half swings). A 10-camera motion analysis system, 
with force plates, were used to record swing data. Data was reduced using a 3-D 
modeling program and standard inverse dynamics were used to determine internal net 
joint torques. Peak torques (Nm; normalized by %BW.Ht) and movement positions 
(degrees) were analyzed in SPSS (Version 24) Differences and correlations considered 
significant if at the .05 level of probability. A repeated measures ANCOVA (club-head 
velocity in mph, as the covariate) was used to compare half to full swing for each 
movement. RESULTS: Subjects had an average age of 44±16 years and an average 
handicap of 13±6. Club-head speed ranged from 69 to 113mph, with an average of 
91±12mph. The highest torques in both full (12.02±1.97 Nm/%BW.Ht) and half swings 
(12.04±2.07 Nm/%BW.Ht) occurred in trail hip extension. This was followed by lead 
hip flexion and hip abduction, and trail hip abduction in both swing styles. (6.58±2.46, 
6.04±2.07 and 5.75±1.11 Nm/%BW.Ht, respectively). The highest peak positions were 
in the trail leg for flexion and abduction. There was a significant correlation between 
each half and full swing position ranging from r=.85 to r=.98. Repeated measures 
ANCOVAs found no significant differences between half and full golf swings. 
CONCLUSIONS: Contrary to a pilot study, our data show that using a half swing did 
not reduce the amount of internal torque around the hip, as compared to a full swing. 
All torques were similar to a published study in which it was noted that the torques 

were much higher than reported hip torques for walking and activities of daily living. 
These findings suggest that clinicians should use caution in recommending a half vs a 
full swing for those returning to golf following an injury or surgery.

1039 Board #165 May 27 1:30 PM - 3:00 PM
Correlation Of Lumbopelvic-hip Complex Stability To 
Pain In NCAA Division III Golfers
Jessica Washington, Morgan Willoughby. Berry College, Mount 
Berry, GA.
Email: jwashington@berry.edu
(No relevant relationships reported)

Lumbopelvic-hip complex (LPHC) stability is known to be a major contributor in 
injury prevention of ballistic movement. However, the literature primarily focuses 
on the kinematics of the hips and trunk relative to swinging sports, specifically in 
professional golfers. Data is sparse regarding isometric strength (ISO) and muscular 
endurance (ME) of the LPHC relative to pain in male and female collegiate golfers. 
PURPOSE: Therefore, the purpose of this study was to determine the relationship of 
LPHC isometric strength and muscular endurance to upper extremity, lower extremity, 
and back pain in NCAA Division III golfers. METHODS: Thirty-two NCAA Division 
III golfers (19.8 ± 1.3 yrs.; 70.0 ± 11.1 kg.; 173.4 ± 11.1 cm) volunteered to participate. 
Thirteen were female, and nineteen were male. A health history questionnaire was 
used to establish current pain or stiffness within each athlete. Bilateral internal and 
external rotation ISO, as well as adduction and abduction ISO, was measured using 
a handheld dynamometer. Two trials were conducted for each variable, and the mean 
was used for statistical analysis. Additionally, ME of the anterior and posterior trunk 
was measured using the trunk flexor endurance and trunk extensor endurance tests of 
the standardized Mcgill’s Torso Muscular Endurance Test Battery. A Pearson product-
moment correlation was run to determine relationships between ISO and ME to current 
pain. RESULTS: A statistically significant, negative correlation was found between 
lead hip internal rotation ISO, relative to the golf stance, and current pain (r = -.369, 
n = 32, p = .038). Of the 14 reported cases of pain, 11 instances were localized to the 
back and hips. No other statistically significant correlations were established between 
current pain and ME or ISO of bilateral external rotation, abduction, adduction, and 
internal rotation of the back hip. CONCLUSION: Deficient internal rotation isometric 
strength of the lead hip could be considered a risk factor for hip and back pain in 
collegiate golfers.

1040 Board #166 May 27 1:30 PM - 3:00 PM
Balance And Kinematic Swing Sequence In Older 
Female Golfers
Michael C. Rabel, Katherine James, Kyle Goodwin, Drew 
Jordre, Samantha Phillips, Hayley Fake, Meaghan Wagner. 
University of Maryland Eastern Shore, Princess Anne, MD.
(No relevant relationships reported)

Female golfers account for approximately 25% of the entire golfing population in the 
United States and 16% of female golfers are over the age of 60. While balance and golf 
swing kinematic sequence are frequently cited as important performance determinants, 
literature involving the older female golfer is limited.
PURPOSE: To examine the balance profile (during specific dynamic tasks) and 
kinematic golf-swing pattern displayed in older female golfers.
METHODS: Thirteen female golfers using a right-handed swing strategy (mean age 
± SD, 67.5 ± 5.5) completed the Modified Clinical Test of Sensory Integration of 
Balance and the Rhythmic Weight Shift (RWS) protocols in order to collect balance 
data. A golf-swing kinematic assessment was also performed. Three recorded drives 
were used to analyze the swing and establish a dominant sequence. Balance outcome 
data were examined with reference to established age-matched normal values. Golf-
swing kinematic sequence patterns were compared between those participants within 
(N=7; mean age ± SD, 66.1 ± 5.2) and outside of (N=6; mean age ± SD, 69 ± 5.9) 
normal Forward-Backward Directional Control (FBDCL).
RESULTS: All participants displayed normal directional velocity values for the RWS 
assessment but only half demonstrated normal FBDCL. The kinematic sequence 
analysis revealed that 53.8% of all participants optimally initiated the downswing by 
leading with the pelvis. Golfers with normal FBDCL (mean % time on axis ± SD, 
79.1 ± 5.5), were more likely (71.4%) to initiate a normal kinematic swing sequence 
compared to 33.3% of those with abnormal FBDCL (mean % time on axis ± SD, 64 
± 7).
CONCLUSIONS: The results of this study suggest that this population of golfers may 
need to consider exercise or training programs designed to improve forward/backward 
dynamic balance control as a means to assist in optimizing the kinematic sequence and 
overall golf-swing performance.
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1041 Board #167 May 27 1:30 PM - 3:00 PM
Crosse Use Effects On Running And Drop Jump 
Mechanics In Male And Female Lacrosse Players
Heather K. Vincent, FACSM, Michelle L. Bruner, Cong Chen, 
Sharareh Sharififar, Kevin R. Vincent, FACSM. University of 
Florida, Gainesville, FL.
Email: vincehk@ortho.ufl.edu
(No relevant relationships reported)

PURPOSE: A unique feature of lacrosse is the use of a crosse to move the ball during 
complex running and jumping movements. It is unclear whether there is a differential 
biomechanical effect of holding the crosse during key sport-specific motions in female 
and male youth and high-school/collegiate players. The purpose of the study was to 
determine the motion differences of running and drop jumps when holding a short stick 
or a defensive pole in youth (11.8±1.4 yrs; 21% female) and high-school/collegiate 
players (18.4±1.9 yrs; 35% female).
METHODS: Players (N=70) performed drop jumps and running at near sprint speed. 
Drop jumps were completed under three conditions: bare hands, short stick and 
defensive long pole. Running was performed under three conditions: bare hands, and 
dominant side one-handed and two-handed holds while cradling. A 3D motion tracking 
system and floor embedded force plates captured motion about the ankle, knee, hip, 
pelvic and trunk during three trials of each condition for each motion. Sex and age 
group differences were tested using univariate analyses of variance.
RESULTS: For drop jumps, foot landings (heel, mid or toe) differed more often 
when holding a crosse versus bare hands for all players (31.4%-34.2% vs 27.1%). 
Irrespective of age, female players demonstrated more ankle 7°-9° dorsiflexion than 
males in all conditions (p&lt.05). Youth demonstrated 28% more knee adduction in 
all jump conditions than high-school/collegiate players (p&lt.05). Compared to males, 
females had 5.2°-6.5° less anterior trunk flexion at initial ground contact when holding 
a short or long stick and 9.8%-20% less anterior flexion after landing versus bare 
hands (p&lt.05). During running, females had 12.7% more hip adduction and 43% 
more trunk lateral lean than males with one or two-hand holds compared to bare hands 
irrespective of age (p&lt.05). A two-handed hold produced greater trunk transverse 
rotation than other conditions compared to males and across conditions (p=.001).
CONCLUSIONS: Holding a crosse differentially affects biomechanics in female and 
male players but not by age group. Preseasonal conditioning with movements while 
holding the crosse may provide help reduce excessive motion at affected joints.
Funded by US Lacrosse.

1042 Board #168 May 27 1:30 PM - 3:00 PM
Relationships Between Accelerometer-derived Training 
Loads And Rpe In Collegiate Women’S Volleyball 
Players
Natalie Kupperman, Jay Hertel, FACSM. University of Virginia, 
Charlottesville, VA.
(No relevant relationships reported)

Purpose: The relationship between ratings of perceived exertion (RPE) and objective
training load metrics in women’s volleyball players is unknown. This study examined 
relationships
between RPE and accelerometer-derived variables in practices and games in this 
population.
Methods: External training loads were measured with triaxial accelerometry 
during team practices and games along with subjective RPE collected on the Borg 
CR-10 scale. Data from 12 athletes over a 7-week in-season period (13 games, 19 
practices) were collected from an NCAA Division I women’s volleyball team. The 
accelerometer-derived variables were: total playerload (PL), total change of direction 
(COD), total jumps, total accelerations, total decelerations, and total repeated high-
intensity events (RHIE). Relationships between RPE and the accelerometry variables 
in practices and games were analyzed using Pearson correlations (r) and least ordinal 
squares regression.
Results: Correlations with RPE during games and practices were: PL (0.79, 0.57), 
COD (0.57, 0.23), jumps (0.68, 0.46), accelerations (0.55, 0.30), decelerations 
(0.76, 0.61), and RHIE (0.52, 0.52). Regression models for games revealed that 
accelerometry measures explained 70% of variance in RPE (PL, jumps, decelerations, 
p < 0.05; COD, accelerations, RHIE, p > 0.05). For practices, accelerometry variables 
explained 44% of variance in RPE (PL, decelerations, RHIE, p<0.05; COD, jumps, 
accelerations, p > 0.05). PL alone explained 62% and 33% of the variance in RPE for 
games and practices, respectively (p<0.001).
Conclusions: Accelerometer-derived variables informed the understanding of athlete-
reported RPE in collegiate women’s volleyball players. The selected volume-based 
accelerometer-derived variables had a stronger relationship with RPE for games than 
practices. The calculation of PL includes aspects of the other accelerometry variables 
assessed which may explain why PL was the strongest single predictor of RPE.

1043 Board #169 May 27 1:30 PM - 3:00 PM
Effects Of Hip Thrust And Resistance Training 
On Shuttle Run, Hand Grip Strength And 
Countermovement Jump In Colombian Elite Male 
Volleyball Players
Cristian Yanez, Cesar Lovera, Luis Cardozo, Jhonatan Peña, 
Felipe Martin, frank Rincon, Angela Perdomo. Area Andina 
Foundation University, Bogota, Colombia.
Email: cyanez@areandina.edu.co
(No relevant relationships reported)

PURPOSE: This study aimed to determine whether a hip thrust and resistance training 
could improve performance on shuttle run, hand grip strength and countermovement 
jump in elite volleyball athletes.
METHODS: eleven elite male volleyball players (23,09 ± 2,87 years), body weight 
(84.91 ± 10.15 kg), average weight lean muscle (40,18 ± 3.07%), body fat (18.16 ± 
5.45%) completed 2 training sessions per weeks, which included hip thrust exercise 
and upper resistance training. Over the 10 week season, the athletes performed 3-4 sets 
of 6 -10 repetitions for resistance exercises during each training session. All sessions 
were supervised by one of the investigators as well as by the Colombian team coach. 
Shuttle run, hand grip strength and countermovement jump were assessed before and 
after the 10 week training program. A total of 12 variables was analyzed through CMJ: 
(peak flight time (PFT), peak contact time (PCT), Peak eccentric duration (PDE), peak 
concentric duration (PDC), Peak eccentric work (PWE), Peak Concentric work (PWC), 
Peak jump height (PMH), Peak maximum velocity (PMV), Peak maximum power 
(PMP), Peak maximum force (PMF), Peak rate of force development (PRFD) and Peak 
time to maximum force (PTFM) were simultaneously quantified with the Gyko inertial 
sensor system (Microgate, Bolzano, Italy).
RESULTS: Non parametric data were analysed by Wilcoxon and Spearman test. 
Significant correlations (r) were found next to the p value and the effect size (ES) 
of shuttle run, hand grip strength and those of countermovement jump respectively. 
Shuttle run (SR, p=0,000, r= 0,96, ES=0,23), Right hand grip strength (HGS R, 
p=0,000, r= 0,90, ES=0,18), Left hand grip strength (HGS L, p=0,000, r= 0,91, 
ES=0,22). CMJ performance variables: Peak concentric duration (PDC, p=0,000, r= 
0,68, ES=0,44), Peak Jump Height (PMH, p=2,0, r= 0,88, ES=1,1), Peak maximum 
velocity (PMV, p=0,000 r= 0,63, ES=0,61).
CONCLUSIONS: The findings suggest that elite male volleyball players can improve 
speed, agility, hand grip strength and vertical jump performance during the pre 
competition season by implementing a well designed training program that includes 
both hip thrust and resistance training exercises.

1044 Board #170 May 27 1:30 PM - 3:00 PM
Examination Of Landing Error Scoring System Scores 
For Division 1 Basketball Players
Jessica Smith, Timothy G. Coffey. Longwood University, 
Farmville, VA.
(No relevant relationships reported)

The injuring of the anterior cruciate ligament (ACL) is one of the most prevalent sports 
related knee injuries to occur in athletics, specifically female athletes.PURPOSE: 
To examine differences in LESS (Landing Error Scoring System) scores between 
frontcourt and backcourt, male and female NCAA Division 1 basketball players and to 
measure any changes in LESS scores between the beginning and end of the season.
METHODS: Participants were 24 Division 1 basketball athletes (10 females, 14 
males). Participation for the initial LESS screen prior to the season was 24 participants, 
but only 15 completed the postseason LESS screen (12 males, 3 females). These 
losses in participants were due to team departures, injuries, and NCAA restrictions on 
team activities post season. They completed a LESS screen (three consecutive jumps 
per screen) while being filmed in the frontal and sagittal plane and these videos were 
analyzed using a visual analysis computer system (Dartfish). The clinician examined 
the torso, feet, knees, and hips in the frontal and sagittal plane and assigned the 
athlete a score based on the landing performance. Athletes who scored above five 
points indicated an increased risk for an ACL injury. These screens were scored by 
a researcher using the LESS scoring sheet determined by Padua and then analyzed 
using an ANOVA 2x2 repeated measures test in SPSS to test for statistical significance. 
Statistical results were considered significant if they had a p-value ≤ .05. 
RESULTS: There were no statistically significant difference in LESS scores between 
position (p=0.650) or gender (p=0.904), but there was a significant decrease in 
preseason LESS scores versus postseason LESS scores for men and women (p ≤ 
0.001). Preseason men LESS scores averaged 6.30 ± 1.31 and women averaged 6.38 
± 1.63. Postseason LESS scores for men averaged 5.47 ± 1.09 and women averaged 
6.44 ± 0.84.
CONCLUSIONS: This sample of Division 1 basketball athletes’ LESS scores did 
not seem to differ based on gender or position which could conclude that the athletes 
training regiments may be similar to each other and not determined by ACL risk, 
gender, or positions. The significant decrease in preseason LESS scores to postseason 
LESS scores could be attributed to the similar training regiments.
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1045 Board #171 May 27 1:30 PM - 3:00 PM
Lower Extremity Joint Work During Braking Phase Of 
The Triple Hop For Distance
Alexander M. Carnall, Daniel A. Greenwood, Douglas W. 
Powell, FACSM. University of Memphis, Memphis, TN. 
(Sponsor: Douglas W. Powell, FACSM)
Email: mcarnall@memphis.edu
(No relevant relationships reported)

The triple hop for distance (THD) involves three consecutive single leg hops for 
maximal horizontal displacement. This task imposes variable mechanical demands 
challenging balance, coordination and leg strength. While THD is common during late-
stage rehabilitation, these demands may also qualify THD as appropriate for healthy 
athletes. While research shows that energy absorption strategies vary between landing 
styles, genders and heights, a limitation is the use of a single contact for analysis or 
training. As a result, changes in landing strategy over repeated landings are not well 
understood. PURPOSE: To determine changes in sagittal plane joint energetic landing 
strategy during each contact of THD. METHODS: Nine female college soccer players 
performed THD on the dominant limb. Ground reaction forces and lower extremity 
kinematics were measured using a force platform (1200Hz) and 9-camera motion 
capture system (240Hz). Three trials were collected of each contact in the THD 
sequence. Negative joint work was calculated as negative joint power integrated with 
respect to time. Total negative joint work (TJW) is the sum of eccentric work done on 
the hip, knee, and ankle, and the proportion of TJW done on each joint was defined as 
relative negative joint work (RJW). RESULTS: TJW increased from the first (-80.5 ± 
26.3J) to the second (-95.5 ± 33.7J), and third (-145.2 ± 42.5J) landings. From the first 
to second contacts, RJW done on the ankle (33.5% vs 34.7%, d = 0.10), knee (53.9% 
vs 52.1%, d = 0.20), and hip (12.6% vs 13.1%, d = 0.08) was unchanged. From the 
second to third contacts, RJW done on the ankle was substantially decreased (34.7% 
vs 18.4%, d = 1.67), while RJW done on the hip was substantially increased (13.1% 
vs 25.4%, d = 1.68). RJW done on the knee was modestly greater (52.1% vs 56.3%, d 
= 0.54) in the second compared to third contacts in THD sequence. CONCLUSION: 
The serial nature of THD requires athletes to adapt to different demands in each 
ground contact. This includes progressively greater braking forces and landing 
strategy modulation during each contact. This represents a task which exposes athletes 
to variable demands of both ground reaction forces and joint work in a controlled 
manner. THD may therefore address multiple athletic performance qualities during 
performance enhancement and rehabilitation.

1046 Board #172 May 27 1:30 PM - 3:00 PM
Kinematic And Kinetic Differences During A 
Conventional Deadlift With And Without Shoes
Elizabeth L. Avila1, Kellie Walters1, Alexis S. Camacho1, Fany 
Alvarado1, Joshua A. Cotter, FACSM1, Hunter J. Bennett2, Kevin 
A. Valenzuela1. 1California State University Long Beach, Long 
Beach, CA. 2Old Dominio University, Norfolk, VA. (Sponsor: 
Joshua A. Cotter, PhD, FACSM)
Email: elizabeth.avila@student.csulb.edu
(No relevant relationships reported)

Despite the popularity of deadlifting without shoes, little research has examined the 
kinematic and kinetic differences during a conventional deadlift when performing the 
exercise barefoot. Excess joint torque in the frontal plane can be indicative of injury. 
PURPOSE: To examine the differences in frontal plane mechanics of the lower 
extremity and force development during a conventional deadlift with and without 
shoes. METHODS: Thirty participants with a mean height and weight of 1.75±0.10 
meters and 81.12±16.05 kg. Participants recruited had consistently performed the 
conventional deadlift for six or more months and strength training at least two days 
per week. During the participant’s first visit, a one repetition maximum (1RM) using 
NSCA guidelines was determined. A second visit occurred at least 72 hours or more 
after the 1RM testing. Kinematic and kinetic data were collected using a 15-camera 
Qualisys Oqus system (240Hz) and two Bertec force plates (1200Hz). Participants 
performed five consecutive reps at 70% of their 1RM in random order (shoes and 
barefoot). Visual 3D was used to process raw marker and force data and to calculate 
frontal plane joint moments at the hip, knee, and ankle during the concentric phase. A 
one-way MANOVA (p<0.05) was used to investigate the different footwear conditions. 
RESULTS: There was a statistically significant difference between shoes (-0.28 ± 
0.11 Nm/kg) and no shoes (-0.38 ± 0.14 Nm/kg) for internal ankle eversion moments 
(p=0.018). No significant differences were detected for knee and hip abduction 
moments. Peak vertical ground reaction force in the barefoot condition (1035.2±281.4 
N) was not significantly different than the shoe condition (1044.9±286.5 N). 
CONCLUSION: The absence of shoes created an increase in frontal plane ankle 
moments, but there was no change in the vertical force characteristics. An increased 
internal eversion moment did not affect the joint moments further up the kinetic chain 
despite undergoing similar loading patterns.

1047 Board #173 May 27 1:30 PM - 3:00 PM
The Effects Of Whole-body Vibration And Fatigue On 
Isometric Mid-thigh Pull
Sergio Espericueta, Sean Bonilla, Chanel Catunao, Nicole 
C. Dabbs. California State University, San Bernardino, San 
Bernardino, CA.
Email: 006194782@coyote.csusb.edu
(No relevant relationships reported)

Musculature exposed to continuous stress overtime will begin to decrease performance 
as a result of fatigue. However, past research has shown that Whole Body Vibration 
(WBV) can have a positive effect on performance by increasing motor unit 
recruitment. 
PURPOSE: The purpose of this study is to analyze the effects of WBV and Fatigue on 
Isometric Mid-Thigh Pull (IMTP). 
METHODS: Sixteen active males and females (age: 23.19 ± 2.56yr, weight: 79.05 ± 
16.97kg, height: 174.36 ± 12.11cm) volunteered to participate in a 5-day study. Day 1 
consisted of familiarization where participants completed an IRB approved informed 
consent, Health History Questionnaire, and a PARQ. Following anthropometrics 
measurements, participants were familiarized with all the testing protocols and 
interventions. Day 2-5 testing sessions consisted of a dynamic warm-up followed by 
pre-testing of IMTP’s. Post-tests for IMTP were taken following the completion of 
one of 4 conditions, each performed on separate days. Conditions consisted of C1 (No 
WBV-No Fatigue), C2 (WBV-Fatigue), C3 (WBV-No Fatigue), and C4 (No WBV-
Fatigue) in a randomized order. Peak Force for the IMTP was measured using an 
AMTI Portable Force Plate. WBV was administered while performing quarter squats 
at a frequency of 50Hz and low amplitude on for a total of 4min with a work to rest 
ratio of 30s/30s. The Bosco fatigue protocol was administered to induced lower-body 
fatigue by having participants perform 60s of jump squats. Percent change scores were 
calculated between pre- and post-tests for each condition and analyzed for statistical 
differences between conditions. SPSS was used to run a Repeated Measures ANOVA 
to compare condition differences of percent change scores (%Δ). An alpha level was 
set at p <0.05 to determine significance.
RESULTS: There were no significant (p=0.84) differences found between conditions 
(C1 1.25 ± 9.98 %Δ; C2= -0.79 ± 7.77 %Δ; C3= 1.53 ± 5.95 %Δ; C4= 1.32 ± 10.69 
%Δ) for peak force.
CONCLUSIONS: Although no significant differences were found for peak force 
between pre- and post-tests for IMTP, further studies need to investigate alternative 
ways to evaluate the effects WBV on lower-body muscular performance.

1048 Board #174 May 27 1:30 PM - 3:00 PM
NEUROMUSCULAR FATIGUE ASSESMENT IN 
HAMSTRING MUSCLES IN ELITE ULTIMATE FRISBEE 
PLAYERS
Rodrigo Andrés Laverde Cortina1, Rodrigo Esteban Argothy 
Bucheli2, Jenner R. Cubides3, Daniel Dylan Cohen4, Mauricio 
Serrato Roa2. 1National University of Colombia, Bogotá, 
Colombia. 2Ministry of Sport, Bogotá, Colombia. 3Military 
School of Cadets, Bogotá, Colombia. 4University of Santander 
(UDES), Bucaramanga, Colombia.
Email: ralc13@hotmail.com
(No relevant relationships reported)

Ultimate Frisbee (UF) is a new team-sport, with more than 1.5 million practitioners 
worldwide. It is characterized by changes of direction, accelerations / decelerations, 
jumps and landings. It has been found that the incidence and prevalence of lower body 
injuries is 68% of total injuries and 73% are hamstring injuries.
PURPOSE: To determine hamstring neuromuscular fatigue in UF players.
METHODS: A descriptive observational study with analytical component was 
performed in 18 elite male UF players (age: 26 ± 5 years, weight: 67.5 ± 7kg, height: 
1.73 ± 0.05m, BMI: 22 +/- 2), who participated and won the Colombian Interclubes 
National Tournament 2019. The strength of the hamstrings was evaluated using force 
platforms with isometric hamstring test, each player performed a maximum isometric 
contraction in supine position, 90º hip flexion and knee of the analyzed leg. The athlete 
exerts maximum force with the heel on the force platform for 3 seconds. 3 attempts 
were made with each leg with 30 seconds rest between each attempt, at the start of the 
tournament and at the end of the tournament. The athletes played 8 90-minute matches 
during 4 days of competition. A statistical analysis was performed using the student T 
test and the Wilcoxon test.
RESULTS: Significant differences were found between the pre and post-tournament 
evaluation in the variables of peak vertical force of the right leg (314 ± 51.5 vs 256 ± 
38.5 N p = <0.001), compared with the peak vertical force of the left leg (272 ±43.5 vs 
246 ± 46.6 N p = 0.4) that had a non statistically significant change. It was also found 
that the force in the right leg had significant differences at 100 ms (113 ± 37.6 vs 95 
±40.1 p = 0.02) 150 ms (165 ± 52.8 vs 133 ± 53.9 p = 0.002) and 200 ms (200 ± 57.3 
vs 167 ± 57.5 p = 0.0004).
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CONCLUSIONS: The decrease found in hamstring peak vertical force corresponds to 
the fatigue that athletes present and accumulate during the tournament and predispose 
to be a risk factor for hamstring and anterior cruciate ligament injury due to changes 
in direction and unipodal landings. They are frequent in this sport. Likewise, the 
predisposition of the right leg as the dominant leg increases the incidence of injuries in 
the knee joint compromising dynamic stability

1049 Board #175 May 27 1:30 PM - 3:00 PM
Effect Of Moxibustion On Knee Joint Stiffness 
Characteristics In Recreational Athletes Pre And Post 
Fatigue
Dan Wang1, Peng Yuan2, Yilin Xu2, Yufeng Zhang3, Zhiye 
Zhang3, Zirong Bai3, Zun Wang3, Eamonn Delahunt4. 1Shanghai 
University of Sport, Shanghai, China. 2Jiangsu Research 
Institute of Sports Science, Nanjing, China. 3Nanjing University 
of Chinese Medicine, Nanjing, China. 4University College 
Dublin, Dublin, Ireland.
Email: wangdan@sus.edu.cn
(No relevant relationships reported)

Stiffness is the coupling of nervous system and joint mechanics, and thus the 
comprehensive representative of joint stability. It has been reported that moxibustion 
can improve weakness and alleviate fatigue symptoms.
PURPOSE: To investigate whether moxibustion could enhance knee joint stiffness 
characteristics in recreational athletes pre and post fatigue. METHODS: Twenty-four 
participants were partially randomized into intervention (9 males: 20.2 ± 1.5 yr; 6 
females: 20.7 ± 1.2 yr) and control group (5 males: 19.4 ± 0.9 yr; 4 females: 20.5 ± 0.6 
yr). Intervention group: Acupoints ST36 (bilateral) and CV4 for indirect moxibustion 
30 min every other day for 4 consecutive weeks; control group: no moxibustion 
intervention. Peak torque (PT) of right knee extensors, relaxed and contracted 
muscle stiffness (MS) of vastus lateralis, knee extensors musculoarticular stiffness 
(MAS) were assessed by isokinetic dynamometer IsoMed 2000, Myometer and free 
oscillation technique respectively, at three time points: pre-intervention (time-point 
1), post-intervention (time-point 2), and after a treadmill fatigue protocol (time-point 
3). RESULTS: Two-way repeated measures ANOVA found a significant interaction 
between time and group in MAS (p = 0.001) and normalized PT (p = 0.004). Post-
hoc tests with the Bonferroni-adjusted α were conducted and identified that MAS in 
intervention group (time-point 1: 521.8±201.3 N/m, time-point 2: 637.7±181.2 N/m) 
increased more from pre to post intervention when compared to the control group 
(time-point 1: 615.4±196.6 N/m, time-point 2: 597.1±190.4 N/m) (p = 0.022). There 
was a tendency that after fatigue MAS increased more in intervention group (time-
point 2: 637.7±181.2 N/m, time-point 3: 712.1±156.9 N/m) than in control group 
(time-point 2: 597.1±190.4 N/m, time-point 3: 629.8±172.7 N/m) (p = 0.202); and the 
tendency that normalized PT (PT/body mass) increased in intervention group (time-
point 2: 1.49 ± 0.20 Nm/kg, time-point 3: 1.53 ± 0.17 Nm/kg) whilst it decreased in 
control group (time-point 2: 1.41 ± 0.21 Nm/kg, time-point 3: 1.34 ± 0.21 Nm/kg) (p 
= 0.033). CONCLUSION: Moxibustion enhanced the knee MAS, may benefit the 
ability of fatigue resistance in young recreational athletes, and thus could be utilized in 
injury prevention.
Supported by Jiangsu Education Department

1050 Board #176 May 27 1:30 PM - 3:00 PM
Acute Effects Of Practical Blood Flow Restriction On 
Knee Proprioception During Low Intensity Aerobic 
Exercise
Yujiro Yamada1, Ryan Kasprzak2, Alec Mathew2, Shelby 
Shotton3, Addyson Miller-Brown3, Trent Cayot4, John 
Thistlethwaite5. 1University of Mississippi, University, MS. 2Ohio 
University, Athens, OH. 3Ohio Dominican University, Columbus, 
OH. 4University of Indianapolis, Indianapolis, IN. 5Wittenberg 
University, Springfield, OH.
(No relevant relationships reported)

Practical blood flow restriction (pBFR) exercise techniques decreases blood flow to 
targeted muscles while increasing local metabolic accumulation, both of which could 
impair joint proprioception post-exercise. The impaired proprioception which typically 
occurs after high intensity aerobic exercise can provide faulty sensory feedback to the 
brain during movement, resulting in increased risk of injury. Currently, there have been 
no studies investigating whether pBFR low intensity aerobic exercise has an effect on 
joint proprioception. PURPOSE: To investigate how low intensity aerobic exercise 
with pBFR affects knee joint proprioception. METHODS: Fourteen participants (8 
males and 6 females) completed 3 sessions. On the first session, participants walked 
at 5.6 km/h at a 0% grade for two minutes followed by a 2% increase in the incline 
each minute until 40% of their heart rate reserve was achieved. Participants were 
familiarized with a “7/10” (moderate tightness) on the perceived tightness scale 
using elastic knee wraps as well as the position sense and countermovement jumps. 

On session 2 or 3, participants walked on a treadmill for 15 minutes with or without 
elastic wraps at 5.6 km/h at the grade determined on the first session. Absolute angular 
error (AAE) was measured before and immediately after each treadmill walking 
protocol. Muscle fatigue was determined by changes in average power and peak power 
measured during countermovement jumps. Change scores were computed for each 
condition and paired sample t-tests were used to determine differences between pBFR 
and Control. RESULTS: The change in AAE was not different (pBFR: -1.5 vs. Control 
degrees: 0.19, p=0.171) between low intensity exercise with and without pBFR [mean 
difference of -1.73 (-4.3, 0.85) degrees]. The change in peak power was also similar 
(pBFR: -34.5 vs. Control: 150.1 W, p=0.739) between exercise with and without pBFR 
[mean difference of -185 (-1358, 988) W]. Similarly, the change in average power 
(pBFR: 9.1 vs. Control: -3.4 W, p=0.544) was also not different [mean difference of 
12.6 (-31.1, 56.2) W]. CONCLUSION: The walking exercise with pBFR did not 
effect joint proprioception in young adults, suggesting that walking exercise with 
pBFR might be safely applied without increasing the risk of injury.

1051 Board #177 May 27 1:30 PM - 3:00 PM
Flight Stability Control Mechanism Of Ski Jumping In 
Lateral Wind Environment
Qi Hu1, Yu Liu2. 1China Institute of Sport Science, Beijing, 
China. 2Shanghai University of Sport, Shanghai, China.
Email: huqi@ciss.cn
(No relevant relationships reported)

Wind is not only closely associated with the discussion of fairness in ski jumping, but 
also very important to flight safety. Flight stability is essential for performance and 
safety in ski jumping, and mainly involved several factors, such as environmental wind 
and flight posture. However, the flight stability control mechanism of ski jumping in 
lateral wind environment remains unclear.
PURPOSE: To determine the flight stability control mechanism of ski jumping in 
lateral wind environment.
METHODS: The aerodynamic characteristics of ski jumping during flight under 
different lateral wind and yaw angles are predicted by numerical simulation of 
computational fluid dynamics , and the effects of the above two elements on flight 
stability are compared and analyzed. The jumper and skis were regarded as a multi-
body system, and partially averaged Navier-Stokes turbulence model was used to 
simulate aerodynamic characteristics of the system based on a general flight attitude 
and then the forces and torques were obtained. The lateral wind speed involved in the 
numerical prediction includes 1.5 m/s,3 m/s, 4.5m/s and 7.5m/s, and the flight yaw 
angle involved includes 2.5°, 5° and 7.5°.
RESULTS: When lateral wind speed is small (less than 3m/s), yaw force, yaw torque 
and rolling torque are small and almost negligible, and when lateral wind speed is 
larger than 4.5m/s, yaw force, yaw torque and rolling torque are more obvious. When 
wind speed is 4.5m/s and 7.5m/s, yaw force, yaw torque and rolling torque are 9.5 N 
and 26.3 N, 2.3 Nm and 6.3 Nm, 2.8 Nm and 7.8 Nm, respectively. When yaw angles 
are 2.5 °, 5 ° and 7.5 °, yaw force, yaw torque and rolling torque are 6.8 N, 12.9 N and 
21.9 N, 2.5 Nm, 5.0 Nm and 6.8 Nm, 2.7 Nm, 5.7 Nm and 8.3 Nm, respectively. When 
wind speed is 4.5 m/s and yaw angle is 2.5 °, yaw force, yaw torque and rolling torque 
results of these two conditions are close to each other. Similarly, When wind speed 
is 7.5 m/s and yaw angle is 7.5 °, yaw force, yaw torque and rolling torque results of 
these two conditions are close to each other.
CONCLUSION: The larger lateral wind can have a significant adverse effect on flight 
stability control of ski jumping, but it is possible to compensate or even eliminate this 
adverse effect by taking the appropriate flight yaw angle.
Supported by the National Natural Science Foundation of China (Grant No. 
11802068).

1052 Board #178 May 27 1:30 PM - 3:00 PM
Effect Of Footwear On Leg Stiffness Of Female 
Athletes
Ioannis A. Bayios, Analina A. Emmanouil, Konstantinos S. 
Noutsos, Nikolaos G. Apostolidis, Elissavet N. Rousanoglou, 
Konstantinos D. Boudolos. National and Kapodistrian 
University of Athens,, Athens, Greece.
(No relevant relationships reported)

Leg stiffness is a fundamental property of the lower limb spring pattern, and is 
expressed by the ratio of the maximum vertical ground reaction force (GRF) to the 
vertical displacement of the body’s center of mass. The foot-ground interface, i.e. the 
footwear (FW), is an important factor that contributes to the functional leg stiffness. 
PURPOSE:. To examine the FW effect on leg stiffness of young female athletes in 
a variety of team sports. METHODS: Twenty - six female basketball, handball and 
volleyball players (24.9 ± 6.1 years, height 176.4 ± 7.6 cm, body mass 71.0 ± 6.9 kg) 
performed 30 s of two-legged hopping in place, barefoot (BF) and with their usual FW, 
at a preset hopping frequency (digital metronome at 2.2 Hz which approximates the 
natural hopping frequency). Two-legged hopping was performed on a force platform 
(Κistler 9260AA, 1000Hz, Bioware Software 2812 A1-3) which was used to record 
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the vertical GRF. The variables used for the statistical analysis of the FW effect were 
extracted from 10 consecutive hops, and were analyzed using two-way ANOVA 
(p<0.05). RESULTS: leg stiffness was significantly increased in the FW condition, 
both in absolute (BF: 32.7 ± 8.5 kN/m, FW: 36.9±8.3 kN/m, p = 0.014), as well as in 
relative to body mass values (BF: 0.478 ± 0.101 kN/m/kg, FW: 0.520 ± 0.110 kN/m/kg 
(p = 0.017). Also, despite the instruction to follow the same hopping frequency as set 
by the digital metronome in both the BF and the FW, hopping duration was shortened 
(BF: 0.469 ± 0.022 s, FW: 0.430 ± 0.013 s, p = 0.001) and the propulsive vertical 
GRF was increased (BF: 32.4 ± 4.7 N/kg, FW: 33.7 ± 5.6 N/kg, p = 0.048) in the FW 
condition. CONCLUSIONS: FW appears to increase leg stiffness, which may favor 
the myotendinous force transfer and contribute to a more effective lower limb spring 
pattern.

1053 Board #179 May 27 1:30 PM - 3:00 PM
Characteristics Of Eight Irish Dance Landings: 
Implications For Overuse Injury And Training
Natalie Van Wagoner, Sarah Klopp Christensen, Iain Hunter, 
Taryn E. Corey, Matthew S. McClung, A. Wayne Johnson. 
Brigham Young University, Provo, UT. (Sponsor: Pat Vehrs, 
FACSM)
Email: natalievw13@gmail.com
(No relevant relationships reported)

The aesthetics in Irish dance have evolved to create greater physical demands on 
dancer’s bodies. Irish dancers must land from difficult movements without letting their 
knees bend or heels touch the ground, causing large forces to be absorbed by the body. 
The majority of injuries incurred by Irish dancers are due to overuse (79.6%).
PURPOSE: The purpose of this study was to determine loads on the body in female 
Irish dancers, including peak force, rise rate of force, and impulse in selected Irish hard 
shoe and soft shoe dance movements. It was hypothesized that the 8 movements would 
produce different GRF characteristics. METHODS: Sixteen female Irish dancers 
were recruited from the three highest competitive levels. Each performed a warm-up, 
reviewed 8 common Irish dance movements, and then performed each movement three 
times upon a force plate. Of the 8 movements, 4 were performed in soft shoes and 4 
were performed in hard shoes. Ground reaction forces (GRFs) were measured using a 
three-dimensional force plate recording at 1000 Hz. Peak force, rise rate, and vertical 
impulse were calculated. GRFs were normalized by each dancer’s body weight.
RESULTS: Peak forces, rise rates, and impulses were significantly different 
across movements (F = 65.4, p < 0.01; F = 65.0, p < 0.01; and F = 67.4, p < 0.01 
respectively). The movement with the highest peak force was the stomp. The 
movement with the highest rise rate was the double-toe. The movement with the 
highest impulse was the leap. The skip had the lowest values for all GRFs measured. 
Individual peak forces ranged from 0.67-9.86 times body weight. Individual rise rates 
ranged from 10-147 body weights per second. Individual impulses ranged from −0.12 
to 0.32 body weight seconds. Years of experience was not correlated with peak force, 
rise rate, or impulse (p > 0.40).
CONCLUSIONS: There is a large range in GRF characteristics created by Irish 
dancers. Dance movements that have high average peak forces may be associated with 
higher risk of overuse injury. Irish dancers should use appropriate training methods to 
strengthen the tissues at greatest risk of overuse injury.

1054 Board #180 May 27 1:30 PM - 3:00 PM
The Effect Of Treadmill Speed And Grade On Ice 
Hockey Skating Biomechanics
Colin W. Bond, Eric T. Piatt, Benjamin C. Noonan. Sanford 
Health, Fargo, ND.
Email: colin.bond@sanfordhealth.org
(No relevant relationships reported)

Skating treadmills are used by ice hockey players to develop stride efficiency, power, 
and endurance. PURPOSE: Evaluate the effect of treadmill speed and grade on 
biomechanics. It was hypothesized that greater speeds and grades would elicit larger 
ranges of motion (ROM) and decrease stride time. METHODS: Seven competitive 
male ice hockey players (22.0 ± 0.6 y, 86.5 ± 4.4 kg, 1.82 ± 0.06 m) skated at five 
speed and grade conditions including 4.47 m∙s-1 at 4% grade (10/4), 5.36 m∙s-1 at 0% 
grade (12/0), 5.36 m∙s-1 at 4% grade (12/4), 5.36 m∙s-1 at 8% grade (12/8), and 6.26 
m∙s-1 at 4% grade (14/4). Left leg biomechanics were assessed using three-dimensional 
motion capture. Stride time was determined as the mean time between successive 
initial contacts of the left skate blade with the treadmill. Kinematics were normalized 
to percent of gait cycle. ROM was calculated as the difference between the maximum 
and minimum left hip and knee angles during the stance phase of the normalized 
kinematics. Separate repeated measures ANOVA and corrected, paired t-tests were 
used to assess the effect of condition. Significance was set to p < .05. RESULTS: 
A significant effect of condition on stride time (p < .001) was identified. Pairwise 
comparisons revealed that stride time was different for each condition (10/4 = .87 ± 
.07 s, 12/0 = 1.18 ± .13 s, 12/4 = .83 ± .06 s, 12/8 = .68 ± .05 s, 14/4 = .77 ±. 06 s). A 
significant effect of condition on hip sagittal plane ROM (p < .001) was identified. 12/0 

(57.4 ± 4.4°) had smaller ROM than 12/4 (65.4 ± 6.6°), 12/8 (70.8 ± 7.0°), and 14/4 
(66.6 ± 7.3°), 10/4 (63.0 ± 5.5°) had smaller ROM than 12/8, and 12/4 had smaller 
ROM than 12/8. A significant effect of condition on hip frontal plane ROM (p = .007) 
was also revealed, although no significant pairwise comparisons were identified (10/4 
= 27.6 ± 4.4°, 12/0 = 31.3 ± 4.8°, 12/4 = 26.6 ± 4.6°, 12/8 = 23.3 ± 5.3°, 14/4 = 26.7 
± 4.0°). No effect of condition on knee sagittal plane ROM was revealed (p = .271; 
10/4 = 44.6 ± 4.7°, 12/0 = 44.6 ± 4.9°, 12/4 = 44.8 ± 2.6°, 12/8 = 41.9 ± 3.0°, 14/4 
= 42.3 ± 2.6°). CONCLUSIONS: In this small sample, increasing skating treadmill 
speed, grade, or both appears to decrease stride time, increase hip joint sagittal plane 
ROM, and have no effect on knee joint sagittal plane ROM. Results may aid in training 
program design and future ice hockey biomechanics research.

1055 Board #181 May 27 1:30 PM - 3:00 PM
The Characterization Of The Transition Phase During A 
180° Change Of Direction Task
Giancarlo Condello1, Mauro Mandorino2, Enrico Santoro2, 
Chutimon Khemtong1, Chi-Hsien Chen1, Chiang Liu1, Antonio 
Tessitore2. 1University of Taipei, Taipei, Taiwan. 2University of 
Rome Foro Italico, Rome, Italy. (Sponsor: Carl Foster, FACSM)
Email: giancarlo.condello@gmail.com
(No relevant relationships reported)

The evaluation of change of direction ability should not merely rely on the 
measurement of total sprinting time, but it should focus also on the understanding of 
specific movement patterns. PURPOSE: To evaluate the transition phase (TP) during a 
180° change of direction (COD) task. METHODS: 14 recreational basketball athletes 
(age: 21.4±2.6 years) were evaluated during a 10-m COD test. TP has been identified 
considering 3 consecutive steps (i.e., final decelerating foot contact [DFC], turning 
foot contact [TFC], first accelerating foot contact [AFC]), using two force platforms. 
Differences in total (TCT), braking (BCT), and propulsive (PCT) contact time, 
vertical braking (VBGRF) and propulsive (VPGRF) ground reaction force (relative 
to body mass), and vertical braking (VBI), propulsive (VPI), and total (VTI) impulse 
(relative to body mass) were evaluated in relation to leg preference, the 3 steps, and 
groups (slower vs. faster defined as those below and above the 50th percentile of total 
sprinting time). RESULTS: No differences emerged for leg preference. TP (1.199±0.11 
s) contributed for an average of 42.6±3.4% to the total sprinting time (2.817±0.14 
s), with DFC involving only a braking action, whilst TFC and AFC comprising both 
a braking and propulsive action. Differences (p<0.05) among the 3 steps emerged 
for TCT (DFC: 0.380±0.07 s; TFC: 0.525±0.06 s; and AFC: 0.303±0.04 s), VBGRF 
(DFC: 22.7±7.5 N·kg-1; TFC: 20.3±2.8 N·kg-1; and AFC: 8.1±2.7 N·kg-1), VBI (DFC: 
2.1±0.4 m·s-1; TFC: 2.5±0.5 m·s-1; and AFC: 0.4±0.2 m·s-1), and VTI (DFC: 2.1±0.4 
m·s-1; TFC: 5.6±0.6 m·s-1; and AFC: 2.6±0.3 m·s-1). Furthermore, differences (p<0.05) 
between TCF and AFC were evident for VPGRF (TFC: 14±1.2 N·kg-1; and AFC: 
15.6±1.7 N·kg-1) and VPI (TFC: 3.1±0.6 m·s-1; and AFC: 2.2±0.4 m·s-1). Differences 
between groups emerged in the TFC only, with faster individuals demonstrating shorter 
TCT (0.489±0.1 s) and PCT (0.281±0.1 s), and lower VPI (2.8±0.5 m·s-1) compared 
to slower individuals (TCT: 0.542±0.1 s; PT: 0.339±0.1 s; and VPI 3.4±0.6 m·s-1). 
CONCLUSIONS: Findings revealed specific movement patterns during the TP of a 
COD task and the central role played by the turning step in differentiating faster and 
slower recreational basketball athletes, with potential further implications for future 
testing and training procedures.

1056 Board #182 May 27 1:30 PM - 3:00 PM
Effects Of Different Pressure Compression Garments 
On Oxygen Uptake And Blood Lactate
Hanjun Li, Kaiyang Sun. Beijing Sport University, Beijing, 
China.
Email: LIHANJUN@BSU.EDU.CN
(No relevant relationships reported)

Compression garment (CG) has now been viewed as a potential tool for enhancing 
performance and recovery. CG may boost lactate removal and enhance oxygen 
supply. However, there are only a small amount of research supporting usefulness of 
CG. PURPOSE: To determine the effect of different pressure CG on oxygen uptake 
during running and lactate removal after exercise. METHODS: 12 recreational 
male long-distance runners (age 22.5±1.9 y, height 1.78±0.04 m, mass 70.7±4.9 kg) 
participated in this study. Subjects performed 3 maximal incremental exercise test 
(the Bruce protocol) on a treadmill with 3 different garments. The subjects performed 
experimental trials with a high pressure CG (HCG, 17.5 mmHg at the middle of 
thigh), low pressure CG (LCG, 8.0 mmHg at the thigh), or without a CG (CON 
condition). The 3 tests were assigned in a random order under a cross-over design, 
and were conducted at the same time of the day, 3-5 day apart. Oxygen uptake were 
continuously determined using the METAMAX 3 system. Fingertip blood samples of 
20 μl were taken at 1, 4, 7 and 10 min after exercise. The lactate concentration was 
determined by EKF Biosen C-Line Clinic system. An ANOVA with repeated measures 
followed by Bonferroni pairwise comparisons were used to analyze the differences 
in 3 conditions. All tests were two-tailed and a .05 probability level was considered 
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significant. RESULTS: The Oxygen uptakes were significantly lower with CG at 6 
min time point (P < .05, HCG 22.0±1.5 , LCG 21.3±2.0 vs CON 23.2±2.7 ml/min*kg 
), and there were no significant differences on VO2 between 3 conditions at any 
other time point. There were no significant differences on the maximum lactate and 
lactate elimination rates between 3 conditions at any time point. CONCLUSIONS: 
Different pressure CGs have no significant effect on the maximum oxygen uptake 
during running, but it is possible to reduce oxygen consumption during exercise at low 
intensity. CGs have no significant effect on the removal of blood lactate after running.

1057 Board #183 May 27 1:30 PM - 3:00 PM
Parachuting Course Impact In The Lower Limbs 
Neuromuscular Performance In Militaries From 
Colombia
María Alejandra Díaz1, Rodrigo Argothy2, Jenner Rodrigo 
Cubides1, Daniel Cohen3. 1Military School, Bogotá, Colombia. 
2Ministry of Sports, Bogotá, Colombia. 3University of Santander, 
Bucaramanga, Colombia.
(No relevant relationships reported)

Most of the injuries in the military parachuting course (MPC) occur during the 
landing phase because of intrinsic or extrinsic variables. It is important to assess the 
lower limbs neuromuscular (NM) impact of the MPC to understand the muscular 
adaptations and the eccentric work, because via the reflex activated by the eccentric 
phase, it can strengthen the elastic characteristics of the muscle-tendon complex 
(MTC). Besides, the evaluation of the ground reaction forces (GRF) allow to evaluate 
muscles function in eccentric-concentric conditions, elastic and reflex components of 
the MTC through jumping tests that report NM changes due to a training. PURPOSE: 
Assess the lower limbs neuromuscular impact of the MPC in Colombian militaries. 
METHODS: A prospective study was performed in 43 male cadets from the military 
school who went to the MPC (4 weeks). Each cadet performed 5 drop jump (DJ) test 
before and after the course, and landed in uniaxial force platforms. For the statistical 
analysis a paired t-student was performed to determine the changes in the variables 
that described the DJ, due to the MPC. RESULTS: Positive changes were found in 
the reduction of contact time (0.43+0.1 vs 0.38+0.1 s, p<0.01) and the increase of the 
eccentric mean force (1513.5+281.4 vs. 1642.9+289.1 N, p<0.01). However, negative 
changes were observed in the reduction of the jump height (27.7+3.9 vs. 24+3.6 
cm, p<0.01), concentric impulse (165.7+26 vs. 153.1+23.7 Ns, p<0.01) and vertical 
velocity at takeoff (2.34+0.18 vs. 2.17+0.16 m/s, p<0.01) and an increase in the 
peak landing force (3836.4+825.1 vs. 4461.5+1032.2 N, p<0.01). CONCLUSION: 
There is an improvement in the myotatic reflex related to the adaptations of the 
lower limb extensor in response to the eccentric force. However, the variables that 
defined the power and the GRF shown a negative effect over NM characteristics of 
LL performance, increasing their risk of injury because of high impacts that are not 
transfer properly to other soft tissues.

1058 Board #184 May 27 1:30 PM - 3:00 PM
Estimation Of Joint Torque During Countermovement 
Jump From Position Coordinates Using Deep Residual 
Recurrent Network
atsushi yuchi, takahiko sato, akinori nagano. Ritsumeikan 
university, kusatsu-shi, Japan.
Email: sh0139sx@ed.ritsumei.ac.jp
(No relevant relationships reported)

Mechanical outputs (MO) exhibited explosively in the lower limbs are important in 
many sports. Vertical countermovement jump (VCMJ) is often utilized to evaluate 
the ability to exhibit MO. To calculate MO, inverse dynamics is performed with body 
position data and ground reaction forces (GRFs) recorded by the motion-capture 
system and force-plates. However, it is difficult to obtain GRFs without laboratory 
setting because force-plates are usually quite expensive. Because of this device-
dependent issue, it is hard to obtain MO in the common sporting scenes. PURPOSE: 
To create and develop an artificial neural network that is possible to estimate MO 
without force-plates, with body position data as inputs. METHODS: We designed a 
deep residual recurrent network (DRRN) to estimate the sagittal right knee torque as 
MO. Datasets were established for training and evaluating DRRN. Eighteen young 
males performed VCMJ under 3 conditions (make counter movement freely, deeply 
and shallowly) with arm swing. Body position data and GRFs were recorded by 
motion-capture system (250Hz) and force-plates (1250Hz). Three out of 18 subjects’ 
data were randomly chosen as validation data (validation subject A, B, and C). The 
other 15 subjects’ data were divided into two groups, i.e., 80% for training data and 
20% for test data. As the objective variable, sagittal right knee torque was calculated 
using inverse dynamics. Explanatory variables were sagittal body position data. 
Parameters of DRRN were determined by an optimization calculation that aimed to 
reduce the difference between actual and estimated torque. To evaluate the predictive 
performance of DRRN, R² score (R²) and root mean square error (RMSE) were 
calculated. RESULTS: R² and RMSE of whole validation data were 87.7%±6.2 and 
0.23±0.07, respectively. These indicators suggest DRRN model has a consistency in 
the level of predictive ability. R² and RMSE of validation subject A, B and C were 
82.8%±7.1 and 0.26±0.07, 89.2%±3.6 and 0.25±0.06, 91.2%±3.5 and 0.18±0.06, 
respectively. These differences among subjects suggest that personal characteristics 
might not have been processed sufficiently.
CONCLUSIONS: Deep RRN is effective in the estimation of joint torque with only 
body position data as inputs.
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1059 Board #185 May 27 1:30 PM - 3:00 PM
Three-dimensional, Isotonic Comparison Of Dominant 
And Non-dominant Upper Limb Force Production
Gianna D. Maragliano, Nathaniel J. Holmgren, Kento J. 
Moriguchi, Courtney D. Jensen. University of the Pacific, 
Stockton, CA.
(No relevant relationships reported)

Athletes and coaches have traditionally relied on isokinetic devices to compare 
dominant and non-dominant strength ratios; the information provided is limited in 
its application. Recent technology permits strength and power comparisons in an 
isotonic, three-dimensional environment that is more compatible with the load profiles 
experienced during sport performance. PURPOSE: To determine the difference in 
power between dominant and non-dominant arms across various loads, motions, and 
planes. METHODS: 206 subjects performed 3,727 unilateral sets of 10 repetitions in 
upper-extremity movements on Proteus (Proteus Motion, USA). Loads were applied 
through magnetic resistance and ranged from 5-25 lbs; they were divided between 
dominant (n=1,975) and non-dominant (n=1,747) arms. The performance variables 
were explosiveness (peak force development rate), peak power, and braking (rate 
of deceleration). Descriptive statistics characterized mean performances. Linear 
regression models predicted the effect of arm dominance on performance parameters, 
holding the load and exercise constant. RESULTS: Across all sets, explosiveness 
was 852.61 ± 629.46 watts/sec, peak power was 206.40 ± 112.42 watts, and braking 
was 1059.90 ± 766.63 watts/sec. Dominant and non-dominant arms were different 
in explosiveness (p=0.005), peak power (p=0.041), and braking (p=0.035). With 
confounding variables held constant, linear regression found use of the non-dominant 
arm to predict a 10-watt decrease in peak power (R2=0.691; p<0.001), a 46-watt/
sec decrease in mean explosiveness (R2=0.553; p=0.001), and a 65-watt/sec decrease 
in braking (R2=0.668; p<0.001). CONCLUSIONS: In an athletic population, the 
independent use of dominant and non-dominant limbs is often critical to success. It 
is important to know the non-dominant performance deficit in a setting applicable to 
sport performance. This information can contribute to optimal training protocols and 
return-to-play testing batteries.

1060 Board #186 May 27 1:30 PM - 3:00 PM
Muscle Activity In Upper Extremity Is Modulated 
During Arm Cycling Exercises After Cervical Spinal 
Cord Injuries
David M. Rouffet, Susan J. Harkema, Jessica M. D’Amico. 
University of Louisville, Louisville, KY. (Sponsor: Jason R. 
Jaggers, FACSM)
Email: david.rouffet@louisville.edu
(No relevant relationships reported)

Regaining upper extremity function following spinal cord injury (SCI) is one of the 
most important outcomes for quadriplegics with regards to enhancing quality of 
life. To facilitate locomotor recovery through increased activation of the lower limb 
muscles, ground reaction forces are commonly manipulated to optimal levels. Using 
similar mechanisms, manipulating power production during arm cycling exercises 
could facilitate activation of the upper limb muscles after SCI. PURPOSE: To 
determine if upper limb muscles activation is modulated during arm cycling exercises 
after SCI.
METHODS: Five participants with chronic SCI at C4; classified as AIS A (1), B (2), 
C (1) and D (1) according to the American Spinal Injury Association Impairment Scale 
performed arm cycling exercises at four power levels (0, 5, 10, 15W) with their hands 
securely attached to the handles. Surface EMG signals were recorded during a series 
of 10 consecutive cycles from one muscle above the lesion: medial trapezius (C2-C4); 
and six muscles below the lesion: deltoid posterior (C5-C6), biceps brachialis (C5-C6), 
triceps brachialis (C6-C8), extensor digitorum (C6-C8), flexor carpi radialis (C6-C8) 
and extensor carpi radialis (C6-C8).
RESULTS: Arm cycling exercises were successfully performed at cadences ranging 
from 30 to 50 rpm. EMG signals were detected in all muscles from all participants. 
Modulation of EMG signals within the cycle was seen in most exercise conditions and 
participants, while modulation was most identifiable when participants produced larger 
levels of power. Increasing power production from 0 to 15 W led to an increase in the 
peak EMG activity of the trapezius muscle, as well as in four muscles below the lesion: 
deltoid, biceps and triceps brachialis, and extensor carpi radialis (P < 0.05).
CONCLUSIONS: Participants of all levels of impairment successfully performed the 
arm cycling exercises. Increasing power production up to 15W improved modulation 
of EMG signals during the cycle and increased activation of some muscles below the 
lesion, crossing the shoulder, elbow and wrist joints. Including arm cycling exercises 

in rehabilitation programs should be considered to take advantage of spinal circuitry 
available below the level of injury and facilitate the recovery of upper extremity 
function after SCI.

1061 Board #187 May 27 1:30 PM - 3:00 PM
An Investigation Of Bilateral Differences In Emg 
Responses During Submaximal Arm Ergometry
Swapan Mookerjee, Kyle S. Beyer. Bloomsburg University, 
Bloomsburg, PA. (Sponsor: Daniel G. Drury, FACSM)
Email: smookerj@bloomu.edu
(No relevant relationships reported)

PURPOSE: To determine bilateral differences in neuromuscular fatigue patterns in the 
Biceps Brachii (BB), Triceps (Tri), and Latissimus Dorsi (LD) muscle groups during 
arm cranking exercise. METHODS: A sample of 4 male and 4 female subjects (aged 
22.2 ± 2.2 yrs) performed a submaximal arm cranking test for 10-minutes each @ 40% 
and 60% of the maximal workload attained previously, in randomized order. Oxygen 
consumption was determined continuously via indirect calorimetry. Mean EMG Root 
Mean Square (EMGRMS) was calculated for 10 epochs from 15-second recordings 
at each minute. Slope coefficients were determined and a 2-way repeated measures 
ANOVA was used to analyze the differences between exercise intensity and side (left 
vs. right) for each of the three muscle groups. RESULTS: Submaximal VO2 @ 60% 
(1.54 L∙min-1 ± 0.2) was significantly greater (p ≤ 0.01) than the VO2 @ 40% (1.2 
L∙min-1 ± 0.2) indicating an expected energy cost difference. However, there were non-
significant differences in EMGRMS for muscle (F=1.8, p≥ 1.0) and intensity (F=0.49, 
p ≥ 0.4). CONCLUSIONS: During submaximal arm ergometry at two different 
workloads, possible limb dominant asymmetries were not evident, indicating similar 
time-dependent acute neuromuscular adaptations for the three muscle groups studied.

1062 Board #188 May 27 1:30 PM - 3:00 PM
Quantifying Kinematic Fidelity Of Demonstrated 
Therapeutic Shoulder Exercises Between Therapist 
And Patient
Dain P. LaRoche, FACSM, Momotaz Begum, Paul Gesel, 
Sajay Arthanat, Victoria M. Bandera, Francis J. Gesel, Lisa 
M. Girouard, Sarah M. Mayer, Casey L. Poirier, Benjamin M. 
Surman. University of New Hampshire, Durham, NH.
Email: dain.laroche@unh.edu
(No relevant relationships reported)

Reduced cost and greater portability of 3D motion tracking technology increases the 
likelihood of its use in clinical settings to evaluate therapeutic exercise quality in 
reference to an ideal movement pattern. It must first be determined how accurately 
healthy individuals can mirror a demonstrated exercise to understand the inherent 
variability of this approach. PURPOSE: To test the kinematic fidelity between 
therapeutic shoulder exercises demonstrated by a therapist and mirrored by patients. 
METHODS: Ten, healthy, young (21.4 ± 0.5 yr, 70.2 ± 12.3 kg, 1.68 ± 0.08 m) 
men and women with a history of resistance exercise training simulated the roles 
of therapist and patients. A physical therapy aid performed unloaded forward and 
lateral raise shoulder exercises while a 2D video camera and 12-camera, 3D motion 
capture system recorded shoulder kinematics. The 2D video recording of the therapist 
was played back on a life-size screen to each patient who emulated the therapist’s 
demonstrated exercise. Upper-body marker data of both therapist and patients 
were recorded at 250 Hz, smoothed with a 6 Hz low-pass filter, and shoulder joint 
kinematics were obtained. Custom software was used to time normalize kinematic 
data, obtain cross-correlations between each patients’ joint positions and the therapist’s 
as a global measure of agreement, calculate the mean absolute error across the range 
of motion, and error at peak joint excursion. Shoulder angles were compared in 
the sagittal plane for forward flexion and frontal plane for lateral flexion exercises. 
RESULTS: The mean cross-correlation coefficient for the forward raise was r = 0.98, 
95% CI [0.96, 1.00], the mean error across the range of motion was 11.9 deg, 95% CI 
[7.8, 16.0], and error at peak excursion was 7.1 deg, 95% CI [1.6, 12.5]. The mean 
cross-correlation coefficient for the lateral raise was r = 0.96, 95% CI [0.95, 0.98], 
the mean error across the range of motion was 14.6 deg, 95% CI [11.6, 17.7], and 
error at peak excursion was 4.4 deg, 95% CI [0.6, 8.2]. CONCLUSIONS: After time 
normalization, cross-correlations revealed healthy, young people have an excellent 
ability to replicate the shape of demonstrated uniaxial shoulder exercises. Yet, a modest 
amount of absolute position error exists across the range of motion and at peak joint 
excursion.
Supported by NSF Grant 1830597
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1063 Board #189 May 27 1:30 PM - 3:00 PM
Alterations In Scapular Kinematics And Scapular 
Muscle Activity After Fatiguing Shoulder Flexion And 
Extension Movements
Monique Wochatz1, Tilman Engel1, Steffen Mueller2, Frank 
Mayer1. 1University of Potsdam, Potsdam, Germany. 2Trier 
University of Applied Science, Trier, Germany.
Email: wochatz@uni-potsdam.de
(No relevant relationships reported)

Repetitive overhead motions in combination with heavy loading were identified as risk 
factors for the development of shoulder pain. However, the underlying mechanism 
is not fully understood. Altered scapular kinematics as a result of muscle fatigue is 
suspected to be a contributor. PURPOSE: To determine scapular kinematics and 
scapular muscle activity at the beginning and end of constant shoulder flexion and 
extension loading in asymptomatic individuals. METHODS: Eleven asymptomatic 
adults (28±4yrs; 1.74±0.13m; 74±16kg) underwent maximum isokinetic loading 
of shoulder flexion (FLX) and extension (EXT) in the sagittal plane (ROM: 20-
180°; concentric mode; 180°/s) until individual peak torque was reduced by 50%. 
Simultaneously 3D scapular kinematics were assessed with a motion capture system 
and scapular muscle activity with a 3-lead sEMG of upper and lower trapezius (UT, 
LT) and serratus anterior (SA). Scapular position angles were calculated for every 
20° increment between 20-120° humerothoracic positions. Muscle activity was 
quantified by amplitudes (RMS) of the total ROM. Descriptive analyses (mean±SD) of 
kinematics and muscle activity at begin (taskB) and end (taskE) of the loading task was 
followed by ANOVA and paired t-tests.
RESULTS: At taskB activity ranged from 589±343mV to 605±250mV during FLX and 
from 105±41mV to 164±73mV during EXT across muscles. At taskE activity ranged 
from 594±304mV to 875±276mV during FLX and from 97±33mV to 147±57mV 
during EXT. Differences with increased muscle activity were seen for LT and UT 
during FLX (meandiff= 141±113mV for LT, p<0.01; 191±153mV for UT, p<0.01). 
Scapula position angles continuously increased in upward rotation, posterior tilt and 
external rotation during FLX and reversed during EXT both at taskB and taskE. At 
taskEscapula showed greater external rotation (meandiff= 3.6±3.7°, p<0.05) during FLX 
and decreased upward rotation (meandiff= 1.9±2.3°, p<0.05) and posterior tilt (meandiff= 
1.0±2.1°, p<0.05) during EXT across humeral positions.
CONCLUSIONS: Force reduction in consequence of fatiguing shoulder loading 
results in increased scapular muscle activity and minor alterations in scapula 
motion. Whether even small changes have a clinical impact by creating unfavorable 
subacromial conditions potentially initiating pain remains unclear.

1064 Board #190 May 27 1:30 PM - 3:00 PM
Wrist Guards/supports In Gymnastics: Are They 
Helping Or Hurting You?
Elspeth Hart. Bone and Joint Center, Brighton, MA.
Email: GymnasticsMedicine@gmail.com
(No relevant relationships reported)

BACKGROUND: The prevalence of wrist pain among gymnasts ranges from 46-
79%. To reduce and prevent wrist pain, gymnasts wear “wrist guards/supports” (WG) 
and most worn are Tiger Paws (TP) or Skids/Ultimate Wrist Supports (SUWS). There 
are no studies that have investigated what WG actually do to the wrist in terms of 
motion and force. PURPOSE: To examine whether WG decrease or increase the angle 
and force at which the wrist impacts the ground while performing a back handspring. 
METHODS A cross-sectional study design was used. Twenty-three young female 
gymnasts (age: 12.3±1.5 years) performed back handsprings with the following three 
conditions: wearing no WG, wearing SUWS, and wearing TP. Kinematics and kinetics 
were captured by 3D motion analysis and force plates. Analysis of variance (ANOVA) 
was employed to analyze the data. RESULTS: Not wearing WG was found to be 
statistically significant (P= 0.036) in having an increased arc of motion when compared 
to wearing WG (no WG (67.8 ± 11.0 (62.6, 72.9)), SUWS (59.6 ± 9.4 (55.2, 64.0)), 
and TP (60.6 ± 11.2 (55.0, 66.1)). There was a statistically significant finding (p= 
0.001) with an increased sagittal plane moment when performing a back handspring 
with SUWS when compared to no WG (no WG (3.75 ± 0.79 (3.39, 4.12)), SUWS 
(4.76 ± 0.76 (4.40, 5.12)), and TP (4.00 ± 0.97 (3.52, 4.48)). CONCLUSIONS: WG 
do decrease the arc of motion at the wrist when performing a back handspring which 
could be beneficial if a Sports Medicine provider is trying to limit motion at the wrist 
joint; however, our data indicated an increase in moment while wearing WG, which 
may be indicative to an increased risk of injury.

1065 Board #191 May 27 1:30 PM - 3:00 PM
The Effect Of Kinesio Taping On Wrist Flexor 
Sensorimotor Control In Healthy People
Zhe Ming Lin, Kuang-Wei Lin, Li-Wei Chou. National Yang-
Ming University, Taipei City, Taiwan.
Email: joy26427@gmail.com
(No relevant relationships reported)

Sensorimotor control of hand is important for our daily function. Kinesio taping 
can improve our joint position sense(JPS), force sense(FS), and corticomuscular 
coherence(CMC) which means the functional connection of our brain and muscle. We 
can have additional tension on kinesio tape, but we don’t know how tension influence 
its sensorimotor control effect. In addition, the effect of kinesio taping on wrist flexor 
sensorimotor control has not been thoroughly investigated.
PURPOSE: To determine the effect of kinesio taping on wrist flexor sensorimotor 
control in healthy people and explore how additional tension influence its effect.
METHODS: This is an observational study with one group repeated measures 
design. 14 healthy participants were recruited. Participants randomly received three 
types of taping: (1) without taping; (2) taping with neutral tension;(3) taping with 
additional 20% tension. The four outcomes were JPS, FS, reaction time(RT), and 
CMC were measured and compared among the three taping conditions. Friedman’s 
test and Wilcoxon sign-rank test (post hoc comparison test) were used to compare 
the difference between the three taping conditions. Significant level was set at 0.05. 
RESULTS: We recruited 14 participants (7 males and 7 females). Results revealed no 
significant difference in joint position sense (2.8+1.64 vs. 2.3+1.53 vs. 2.1+1.49 deg., 
P=0.319), FS(1.47+1.02 vs. 1.28+0.89 vs. 1.5+0.88 Kgw , P=0.751), RT(263+71 vs. 
255+53 vs. 306+92 ms, P=0.794), and CMC(0.3+0.29 vs. 0.37+0.34 vs. 0.45+0.47, 
P=0.755) between the three conditions. However, subgroup analysis revealed that 
taping with neutral tension and taping with additional 20% tension have a tendency 
to reduce errors for people having error over 2.5 degrees on JPS test without taping 
condition (2.1+1.58 vs. 4+1.4 vs. 2.5+1.65 deg., P=0.05). Subgroup analysis also 
showed that taping with neutral tension and taping with additional 20% tension have a 
tendency to increase CMC for people having error over 2.5 degrees on JPS test without 
taping condition (0.2+0.16 vs. 0.45+0.36 vs. 0.68+0.55, P=0.066).
CONCLUSIONS: Kinesio taping seems to have positive effects for people with 
poorer JPS and increase their CMC. There is no difference in the sensorimotor control 
effect of taping with neutral tension and taping with additional 20% tension.

1066 Board #192 May 27 1:30 PM - 3:00 PM
Effects On Hand Grip Strength: An Evaluation For Fifa 
E-sport Players
Carlos A. Castillo Daza, Diego Hernando Cortes Carrillo, Angel 
Orlando Rodriguez Rodriguez, Catalina Guitiérrez Gomez, 
Indira Johanna Rivera Almario. Fundación Universitaria del 
Área Andina, Bogotá, Colombia.
Email: ccastillo44@areandina.edu.co
(No relevant relationships reported)

PURPOSE: This research project found the effects at the neuromuscular level in the 
forearm of training session usage of video games through measuring of hand grip 
strength in players of the FIFA19 video game. METHODS: The present study had 
a universe of 25 men aged 25±5 years, body mass 67.6±9.9 kg and body height of 
172.4 ± 6.72 cm, who practiced the FIFA video game for more than 3 days per week 
and three hours training sessions. Participants were asked for a 24-hour rest period 
in which they should not have done any physical activity, nor used their video game 
consoles. An initial measurement of hand grip strength was made using a portable 
dynamometer Baseline (±1) with a capacity of 90 kg of hand grip, and a competition 
system that was randomly designed in the FIFA19 all-in-all game, for a consecutive 
30-minute practice per player. Finally, new measurements of hand grip strength were 
found to verify that the strength in the forearm changed. RESULTS: An average 
decrease of 10 kg of force in the right hand and 6 kg in the left hand were found. The 
statistical test of Shapiro-Wilk was applied in order to conclude whether the sample 
had a normal distribution; finding that the data followed a non-parametric behavior, 
based on this result a Mann Whitney U test was used with a confidence interval of 
92% confirming that the change of strength in the right arm had a substantial change 
effect with a ρ=0.061 and the left arm presented a non-significant variation ρ=0.122. 
CONCLUSIONS: Prolonged exposure to video games with the use of joysticks 
represented a risk at the neuromuscular level in the forearm due to the continued 
position that each player usually maintained. Additionally, the loss of strength could 
lead to generate injuries such as tendonitis, carpal tunnel, epicondylitis and other 
musculoskeletal disorders or Trigger-finger due to the fatigue presented. Therefore, 
it is essential to develop strategies that improve the response level in the resistance 
and strength of the forearm in people who practice E-Sports both in professional or 
amateur mode.
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1067 Board #193 May 27 2:30 PM - 4:00 PM
Analysis Of The Current Situation Of Chinese Youth 
Science And Fitness
Yan Li1, Hanbing Song1, Ming Yang1, Jindong Chang2. 1College 
of Physical Education Southwest University, Chongqing, 
China. 2Institute of Motor Quotient Southwest University (# 
Corresponding author), Chongqing, China.
Email: 871857030@qq.com
(No relevant relationships reported)

PURPOSE: The purpose of this study is to analyze the status of Chinese youth 
participation in scientific fitness activities and to provide reference for enhancing the 
scientific fitness activities of Chinese youth.
METHODS: A total of 4663 healthy adolescents (age: 22.56 ± 5.81yrs, female: 
54.5%) were investigated for the intervention from 33 provinces (central municipality, 
national autonomous region). Divided into three groups according to age: juvenile 
(12-17yrs), pre-youth (18-28yrs), and late youth (29-40yrs); divided into three regions 
based on the administrative districts: Eastern Region (ER), Central Region (CR) and 
Western Region (WR).
RESULTS: The Questionnaire consists of two parts: (1) Knowledge and Skills (RRC 
0.91), and (2) Cognitive, Attitude and Behavior (ICC 0.97, RRC 0.93). The content 
validity of the questionnaire was assessed by 11 experts. The structural validity was 
evaluated by the factor analyses. The results show that: (1) fitness location analysis: 
70.6% of youth fitness venues in playground and park squares, gyms accounted for 
12.1%, and other proportions of 9.1%. (2) Analysis of fitness methods: 81.5% of fitness 
methods tend to run and ball sports, the proportion of fitness and bodybuilding projects 
is 9.4%, the proportion of water projects is 2.5%, and the other proportion is 6.6%. (3) 
Analysis of fitness duration: 58.1% of young people’s fitness time is 30-120 minutes, 
30 minutes or less accounted for 33.0%, and more than two hours accounted for 8.9%. 
(4) Fitness frequency analysis: 62.1% of teenagers are not regular fitness, 17% have 
planned fitness, and 20.9% do not exercise very much. (5) Analysis of the number of 
fitness times in the week: 57.5% of the youth fitness no more than 2 times, 29.2% of 
the teenagers were 3-4 times and 13.3% of the teenagers were 5 times or more.
CONCLUSIONS: Chinese youth participation in fitness activities is relatively 
concentrated; most of the youth fitness can be controlled within a relatively scientific 
range but the fitness activities are not regular. Relevant departments use a variety 
of strategies to promote the systematic and diverse participation of young people in 
fitness activities.(This study was supported by NPOPSS Grant 15CTY011)

1068 Board #194 May 27 2:30 PM - 4:00 PM
Physical Activity And Its Association With Other 
Wellness And Risk Behaviors From A College Sample
Yang Bai1, Ryan Burns1, William Copeland2, Zoe Adams2, 
Matthew Lerner2, Jeff Rettew2, Jim Hudziak2. 1University of 
Utah, Salt Lake City, UT. 2University of Vermont, Burlington, VT. 
(Sponsor: Gregory Welk, FACSM)
Email: yang.bai@utah.edu
(No relevant relationships reported)

PURPOSE: The University of Vermont Wellness Environment App Study is an 
app-based longitudinal research study focused on promoting health and reducing 
risky behaviors in a college student population. The mobile ecological momentary 
assessment over an academic year provides a unique opportunity to accomplish two 
aims in this study: 1) to assess physical activity (PA) variation across days of the week 
and throughout the academic year and 2) to explore the correlates that were associated 
with PA. METHODS: Students who enrolled in the study were asked to report their 
wellness and risk behaviors on a 14-item survey through a smartphone app every 
day. Each student was also provided an Apple Watch to track their real-time PA. Data 
were collected from 805 college students, with an average of 97 days of daily surveys 
and steps data from Sept 2017 to early May 2018. Daily survey and step data were 
merged by day for each participant. General estimating equations were implemented 
in SAS PROC MIXED, with an autoregressive covariance structure to estimate the 
daily steps by demographic variables and other wellness behaviors. RESULTS: 
Based on average daily step counts, females were significantly more active than male 
college students (Female=8904 and Male=8488, p=.0082). Age-related PA decline 
was found from freshmen to seniors, but only freshmen was significantly more active 
than seniors (freshmen=8714 and senior=8023, p=.0051). Students were significantly 
more active (p<.0001) during the weekday (Monday to Friday ranged from 8800 to 
9384 steps) than weekend (Sat=8356 and Sun=7145). Temporal patterns were also 
revealed that students were less active during Thankgiving, Winter, and Spring breaks. 

Strong correlations were found between daily steps and self-reported mood (p<.0001), 
sleep (p<.0001), fruit and vegetable consumption (p<.0001), water intake (p<.0001), 
and screen time (p<.0001). No significant associations were found for marijuana 
use (p=.997), cigarette use (p=.2518), drug use (p=.1546) but significant associated 
were observed for illicit pill use (p=.0083), alcoholic drink consumption (p<.0001), 
and liquor shot consumption (p<.0001). CONCLUSION: The study provides a 
comphrensive surveillance on longitudinal PA pattern and its association with a variety 
of wellness and risky behaviors in college students.

1069 Board #195 May 27 2:30 PM - 4:00 PM
The Effects Of Adhering To ACSM Physical Activity 
Guidelines On Female University Employees
Courtnie R. Moodie, Alexander Bassam Anderson, Quinn 
Astrachan, Zacharias Papadakis. Barry University, Miami 
Shores, FL.
Email: courtnie.moodie@mymail.barry.edu
(No relevant relationships reported)

Despite the benefits of physical activity (PA), 50.9% of Americans do not meet the 
American College of Sports Medicine (ACSM) guidelines for exercise. Physical 
inactivity, low cardiovascular fitness (CVF), obesity and body fat percentage (BF%) 
are risk factors for increased cardiometabolic morbidity and mortality. Universities 
create sedentary environments that do not promote PA, thus jeopardizing their 
employees’ health. PURPOSE: To educate university employees about the health-
related benefits of PA and the time frame needed to see changes by meeting the 
minimum ACSM PA guidelines. METHODS: Female physically inactive university 
employees were targeted (age 40 ± 11 yrs, body weight 76.9 ± 4.4 kg). Participants 
underwent basic anthropometric, mean arterial pressure, body composition 
measurements, and a submaximum oxygen consumption test (using a Bruce protocol) 
as baseline measurements. Participants were given the ACSM guidelines and instructed 
to follow them for 12 weeks. No other control was made on participants’ lifestyle 
factors between the pre- and post-measurements. They were given a Fitbit© tracker 
to record and monitor their PA activity levels. This is an ongoing funded project 
from the Advancement of Interprofessional Collaboration and Education (ADVICE) 
project and the reported results reflect pre- and post-values from the end of weeks 1 
to 4 (N=4). Thus, all measurements were repeated after 4 weeks of the intervention. 
One-way factorial ANOVA was used to detect changes between Week 1 and Week 
4. Significance was set at p < 0.05. All analyses were performed using SPSS©. 
RESULTS: BF% was significantly reduced by 38.8% (F1,5 = 9.943, p = .025, η2 = 
.665). Lean mass was increased by 15.6%, mean arterial pressure was reduced by 
9.6% (p > .005), waist circumference was reduced by 5.7% (p > .005), waist hip ratio 
was reduced by 20.7% (p > .005), minutes of being physically active were increased 
by 13.7% (p > .005), and predicted maximum oxygen consumption was increased 
by 4% (p > .005). CONCLUSION: Even though these results represent preliminary 
data from small sample size the practical significance of this study is that university 
employees can improve their risks factors for cardiometabolic morbidity and mortality 
by adhering to the ACSM PA guidelines for even 4 weeks.

1070 Board #196 May 27 2:30 PM - 4:00 PM
Motivational Factors Associated With Physical Activity 
In Middle School Students
Michelle B. Stockton1, Barbara S. McClanahan1, Nancy J. 
Tyner2. 1University of Memphis, Memphis, TN. 2Shelby County 
Schools, Memphis, TN. (Sponsor: Lawrence W Weiss, FACSM)
Email: mstocktn@memphis.edu
(No relevant relationships reported)

PURPOSE: The purpose of this study was to identify physical activity motivators in 
middle school students.
METHODS: Students (n = 219) self-reported demographics and physical activity 
motivators via questionnaire. Predetermined options for motivators were: friends, 
advertisements, music, family, look good, feel good, fun, and other. Weight status was 
determined by the age- and gender-specific BMI percentile CDC recommendations for 
children: underweight (< than 5th), healthy weight (5th - 85th), overweight (85th - 95th), 
obese (95th or greater).
RESULTS: Male students (n=113) were 12.65 (± 1.63) years old, had a BMI of 21.23 
(± 6.03). For males, 53.8% were categorized as healthy weight,18.7% as obese, 17.6% 
as overweight, and 9.9% as underweight. Grade distribution for males was 37.2% 
6th graders, 39.8% 7th graders, and 23% 8th graders. The top activity motivators for 
males were to look good (24.5%), friends (22.7%), and music (20.0%). Additionally, 
underweight and overweight male students were motivated by feeling good (22.2%; 
57.%, respectively) and overweight males by advertisements (14.3%). Evaluating 
motivators by grade for males showed 8th graders were motivated by music (33.3%), 
7th graders by looking good (26.7%), and 6th graders by friends (29.3%). Females 
(n=106) were 12.57 (± 1.05) years old, had a BMI of 21.43 (± 6.47). For females, 
60.3% were categorized as healthy weight, 17.8% as obese, 12.3% as overweight, and 
9.6% as underweight. Grade distribution for females was 44.8% 6th graders, 28.6% 7th 
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graders, and 26.7% 8th graders. The top activity motivators for females were friends 
(25.0%), looking good (24.0%), and music (23.1%). Additionally, overweight students 
were motivated by feeling good (50.0%) and obese females were motivated by family 
(15.4%). Evaluating motivators by grade for females showed the top motivators for 8th 
graders to be looking good (36.4%) and feeling good (27.3%); while the top motivators 
for 7th and 6th graders were friends (32.1%, 27.7%) and looking good (21.4%, 25.5%). 
CONCLUSIONS: In this study of middle school students, motivators for activity were 
influenced by gender, grade and BMI. Recognizing and addressing population-specific 
motivators may enhance activity program outcome success.

1071 Board #197 May 27 2:30 PM - 4:00 PM
Efficacy Of Smartphone App In Worksite Physical 
Activity Intervention And Anthropometric Changes In 
Obese Women
Joan A. Cebrick-Grossman, Debra Fetherman. University of 
Scranton, Scranton, PA.
Email: joan.grossman@scranton.edu
(No relevant relationships reported)

Most U.S. office workers engage in little physical activity and increased time sitting 
which increases risk for adverse health conditions such as obesity. Research on the 
effectiveness of smartphone apps to increase physical activity and reduce sitting time 
in workers in limited. PURPOSE: To examine the efficacy of a smartphone app and 
worksite physical activity intervention program to increase daily physical activity with 
the goal of reducing sitting time via walking or increased steps on anthropometric 
changes over an 8-week period. METHODS: Subjects (N=22) were obese, female 
volunteers, all of whom had access to a smartphone and the StridekickTM app, that 
recorded steps, with a progressive goal of 7,500-15,000 daily steps. Relative (%) body 
fat was measured via DEXA scan, along with five anthropometric measurements, 
biceps, waist, abdomen, hips and thigh, prior to and after 8 weeks. Dependent samples 
t tests probed for significant differences at the p<0.05 level. Values are expressed as 
mean±standard deviation. RESULTS: Significant changes were determined for the 
pre-post anthropometric measurements: biceps, hips and thigh (12.0+1.1 vs.11.5+1.3; 
42.8+5.1 vs. 42.2+5.1; 24.9+2.7, vs. 23.8+2.8 in, respectively). Pre-post BMI, waist, 
abdomen measurements and % relative fat were not significantly different (31.0+5.7 
vs. 30.5 + 5.7 kg/m2; 34.1±4.8 vs. 34.1+4.9 in; 39.2 + 4.7 vs. 39.0 + 4.8 in; 41.4±6.6 
vs. 41.8+6.3 %fat, respectively). CONCLUSION: This work is suggestive that the 
incorporation of a smartphone app into a worksite physical activity intervention may 
change anthropometric measures via increasing steps and ultimately reduce adverse 
health concerns.

1072 Board #198 May 27 2:30 PM - 4:00 PM
Effects Of Aerobic Exercise On Vascular Function Of 
Recessive Obese Women
Peizhen Zhang. Beijing Sport University, Beijing, China. 
(Sponsor: Xiangrong Shi, FACSM)
(No relevant relationships reported)

PURPOSE: To reveal features of changes in vascular function among recessive obese 
women after aerobic exercise, instruct them to do exercise scientifically and prevent 
cardiovascular disease.
METHODS: Thirty nine young women (21.8±1.9 yrs) participated in the study 
that was approved by IRB at Beijing Sport University. There were twenty recessive 
obese women (RO group) and nineteen normal weight women (NC group). Everyone 
completed 30min walking exercise at the intensity of 65% HRR on the treadmill. The 
exercise began after two hours of the meal. The pulse wave velocity (PWV) and ankle 
brachial index (ABI) were determined before exercise, immediately after exercise, then 
every 5 minutes for half an hour.
RESULTS: (1) There were no significant differences between the participants of 
two groups in age, height, weight, body mass index, PWV or ABI at rest. However, 
the percent body fat in the RO group were significantly higher than in the NC group 
(P<0.01). (2) Immediately after the exercise, the RO group demonstrated significantly 
decreased level of PWV (912.8±88.1 vs 1001.0±112.6 cm/s, P<0.01). And 30 minutes 
after the exercise, the level of PWV in the RO group returned to the baseline level. 
Whereas PWV level in the NC group remained unchanged (P>0.05). (3) Immediately 
after the exercise, participants in the RO group had a significant reduction in the ABI 
level (13.6%, P<0.01). 30 minutes after the exercise, participants in the RO group 
demonstrated significantly increased level of ABI (11.6%, P<0.01). Participants in the 
NC group had the same tread. Moreover, there were significant differences in changes 
in ABI level between the two groups (13.6% vs 9.5%, P<0.05).
CONCLUSIONS: Although there was no difference in arterial stiffness between 
recessive obese women and normal weight women in resting state, the vascular 
elasticity of recessive obese women was weaker than normal weight women during 
exercise. Vascular function of healthy women in the same intensity exercise was more 
adaptable than that of recessive obese women. Aerobic exercise at the intensity of 65% 
HRR could ameliorate arterial stiffness and improve vascular elasticity of recessive 

obese women, which were beneficial to prevent cardiovascular disease in early life. 
Supported by Scientific Fitness Guidance Program of General Administration of 
Sport(2017B064).

1073 Board #199 May 27 2:30 PM - 4:00 PM
Investigation Of Physical Activity Instruction In United 
States Nurse Practitioner Curricula
Amber Vermeesch1, Margaret Bender-Stephanski1, Emma 
Sampson2, Mark Stoutenberg, FACSM2, Willow Webb3, Yerin 
Woo3, Ashley Falcon3. 1University of Portland, Portland, 
OR. 2University of Tennessee Chattanooga, Chattanooga, 
TN. 3University of Miami, Coral Gables, FL. (Sponsor: Mark 
Stoutenberg, FACSM)
Email: vermeesc@up.edu
(No relevant relationships reported)

Investigation of Physical Activity Instruction in United States Nurse Practitioner 
Curricula
Purpose: The purpose of this study is to investigate formalized physical activity 
(PA) training in United States (US) Nurse Practitioner (NP) curricula. There are 
over 270,000 currently certified NPs with over 72% delivering primary care. PA is 
an important lifestyle behavior that can aid in prevention and treatment of chronic 
conditions therefore, having primary care providers trained in PA assessment 
and counseling to patients is vital in disease prevention and chronic conditions 
management.
Methods: Data was collected in 3 faculty-student teams in the Pacific Northwest, 
Eastern, and Southern US from 1083 NP training programs through website evaluation. 
Examined program descriptions, course titles and course descriptions for mention of 
general health keywords, PA and nutrition. General health key words included: health 
promotion, chronic disease, disease prevention. Exclusion criteria included: programs 
unaccredited at time data extraction or with non-primary care focus. Chi-square and 
Fisher’s exact tests were used to compare differences in keywords within course titles 
and descriptions by institution type, program type, program specialty, and program 
delivery were assessed.
Results: There was a dearth PA keywords in program descriptions. Differences were 
found for general keywords in course titles by program specialty (p<0.001) and 
program delivery (p<0.001); general keywords in a course descriptions by program 
specialty (p<0.001) and program delivery (p=0.011); and nutrition keywords in a 
course descriptions by institution type (p=0.038).
Conclusion: These results are the first step in the process of ensuring that NPs have 
a working knowledge of PA and the skills to provide PA counseling to their patients. 
Direct assessment of NP programs should be done to confirm our findings. The 
presence of general keywords is promising and can be built upon, and this will lead to 
the next step of confirming findings through survey collection.

1074 Board #200 May 27 2:30 PM - 4:00 PM
Changes In Physical Activity Patterns Upon 
Transitioning To College And Away From Organized 
Sports Participation
Tim R. Kempf1, Samantha N. Benzing2. 1Boise State University, 
Boise, ID. 2The College of St. Scholastica, Duluth, MN.
(No relevant relationships reported)

The trend for individuals between 18 and 24 years of age, many of whom are 
undertaking tertiary education, is to reduce their amount of physical activity upon 
their transition to college. Reasons cited for the decline in physical activity among 
these vulnerable individuals usually include ‘not enough time’ due to studying and 
taking exams, yet different physical activity opportunities for college students may also 
influence how these individuals change if and how they remain physically active.
PURPOSE: To examine changes in physical activity patterns in students who recently 
transitioned from high school to college.
METHODS: A Qualtrics survey was emailed to approximately 3,500 undergraduate 
students who lived in the residence halls at a moderately-large Mountain West 
university during the 2016-2017 and the 2017-2018 academic school years. Survey 
questions addressed known correlates of physical activity such as age, sex, self-
efficacy, attitude, history of physical activity, and social environment.
RESULTS: Two-hundred thirteen students responded to the survey, and approximately 
73% of the respondents who reported that they were physically active on a regular 
basis when they were in high school remained so during their first year in college. 
There was a significant association of previous activity levels and whether these 
students continued to be active when they were in college (χ²=10.3973, df=1, 
p-value=0.001262, p<0.01). Also, survey respondents reported an 88% reduction in 
organized sports participation (e.g., high school basketball, soccer, and volleyball 
team sports) and a concomitant 87% increase in activities such as ‘personal workouts,’ 
running, and weight training.
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CONCLUSIONS: Student suggestions to enhance engagement in physical activity on 
campus included better advertisement of Campus Rec programs and reduced costs for 
intramurals and group exercise classes suggesting increased opportunities to engage 
more in organized sports and activities.

1075 Board #201 May 27 2:30 PM - 4:00 PM
Relationship Between Different Bouts Of Physical 
Activity And Physical Fitness In Preschool Children
Minghui Quan, Chunyi Fang, Tang Zhou, Longkai Li, Peijie 
Chen. Shanghai University of Sport, Shanghai, China.
Email: quanminghui@163.com
(No relevant relationships reported)

Purpose: To examine the relationship between bouts of physical activity and physical 
fitness in preschool children. Method: Sporadic sessions (2-4 seconds) of moderate-
to-vigorous physical activity (MVPA), short bouts (5-9 seconds) of MVPA; and 
medium-to-long bouts (≥10 seconds) of MVPA were measured over 7 days using 
ActiGraph GT3X accelerometers. Physical fitness was assessed by a 20-meter 
multistage shuttle run test (cardiorespiratory fitness), handgrip and standing long jump 
tests (musculoskeletal fitness), and the 2×10-meter shuttle run test (speed/agility). A 
composite score of physical fitness was created from the mean of the standardized 
values of all physical fitness tests. The bouts of physical activity and composite scores 
were categorized into quartiles (Q1-Q4 group) by sex; the highest quartile (Q4) of 
composite scores were assigned as high healthy fitness (HPF). Logistic and linear 
regression were used to investigate the relationship between bouts of MVPA and 
HPF. Results: A total of 265 participants were included in the final statistical analysis 
(boys, 149; girls, 116; 57.19 ± 5.33 months). After adjusting for confounding factors, 
relative to Q1, the odds ratios (OR) for a HPF in Q4 were 11.72 (95% CI=2.27- 60.53), 
7.53 (95% CI=1.83-30.90) and 8.98 (95% CI=1.78-45.39) for sporadic MVPA, short 
bouts and medium-to-long bouts of MVPA in boys, respectively. Similar results were 
allow observed in girls, 11.85 (95% CI=2.33-60.19), 12.34 (95% CI=2.47-61.57) 
and 8.58 (95% CI=1.70-43.41), respectively. There was a non-linear relationship 
between overall MVPA and HPF in boys. When the total MVPA ≤ 65 min/day, the 
OR of achieving HPF increased by 17% (OR = 1.17, 95% CI = 1.02-1.35) for every 
1 minute/day increment in total MVPA; no increases in HPF with increased MVPA 
were observed for >65 min/day. This non-linear relationship was not found in girls. 
Conclusion: There is a significantly positive relationship between bouts of MVPA and 
HPF in preschool children. To achieve HPF in preschool children, it is recommended 
that boys accumulate total MVPA 65 minutes or longer every day.
Supported by National Natural Science Foundation of China (81703252)

1076 Board #202 May 27 2:30 PM - 4:00 PM
Injury Rates For Novice Half And Full Marathoners As 
A Function Of Increased Distance
Marissa Grace Becker. University of Wisconsin-Eau Claire, Eau 
Claire, WI.
(No relevant relationships reported)

Purpose: To examine the change in training load,  i.e. the increase in distance 
from week to week, that causes injury in half-marathon and full marathon runners.  
Methods: Runners, N=292, wore foot pods tracking distance and duration of runs. The 
runners also submitted a survey each week indicating areas of pain, how much it hurt, 
and the training effect of that pain. They chose whether their pain was minimal (did not 
miss any training), moderate (missed one day of training), severe (three or more days 
of training), or crippling (could not participate in that week of training). The majority 
were novice, college aged runners (runners who had never ran a half-marathon or 
full-marathon distances) who participated in a 15 week class training for a half or full 
marathon, with a weekly lecture and a weekly long run. The runners also had access 
to a physical therapist during the lecture and the long run. Runners excluded from the 
study did not have at least three consecutive weeks of training, including the week of 
the injury. Results: The data indicates that the runners ran erratically, with an average 
1 week distance increase for uninjured runners of 27.9% and a 2 week increase of 
58.9%.  In contrast, injured runners (N=41) changed their distance from the week prior 
to injury to the week of reporting the injury by 0.95% and 2 weeks prior to injury to 
the injury by -1.1%. Conclusion: This data was derived from novice runners with 
deadline driven schedules leading to less consistent training habits.  This may account 
for the lack of correlation to previous studies which show a 10% increase in mileage 
week to week, or a 30% increase over 2 weeks, leads to an increased risk of injuries 
rather than the lack of mileage difference seen in this study.  What was apparent, rather 
than week to week mileage, was cumulative load over the duration of the class appears 
to have led to the injury, as the average time to injury was 11.2 weeks and standardized 
distance increase prescriptions are not applicable to novice runners.

1077 Board #203 May 27 2:30 PM - 4:00 PM
Exercise Patterns And Perceptions Among South Asian 
Adults In The Us: The Shape Study
Jennifer K. Frediani1, Nida I. Shaikh2, Mary Beth Weber1. 
1Emory University, Atlanta, GA. 2Georgia State University, 
Atlanta, GA.
Email: jfredia@emory.edu
(No relevant relationships reported)

Purpose: Our objective was to determine biological differences and perceptions about 
exercise among a immigrant South Asian population living in the southeastern United 
States (US). Methods: This is a descriptive study of exercise patterns and perceptions 
using baseline data from a diabetes intervention study with immigrant South Asian 
adults now living in the US. The sample included middle aged, predominantly 
male, well-educated, immigrant South Asians. Participants were recruited through 
advertisements in local South Asian magazines, information sent through community 
organization listservs, and in-person outreach at health fairs and screening, diabetes 
information events, and South Asian stores. Participants reported to the Georgia 
Clinical and Translational Science Alliance General Clinical Research Center at Emory 
University Hospital and completed a baseline visit for the South Asian Health and 
Prevention Education pilot study. Results: The mean age of this cohort was 44.6 [10.6] 
years and 35% female. Of the 52 people included in this analysis, 81% did not exercise 
at least 150 minutes per week to meet the US Physical Activity Guidelines. Of those 
that did meet the Physical Activity Guidelines, 90% reporting walking as their primary 
form of exercise. Overall, 65% reported preferring walking to other modes of exercise. 
There were no differences between exercisers and non-exercisers when asked about 
the benefits or barriers of exercise. Conclusion: South Asians living in the southern 
US do not meet the US Physical Activity Guidelines. The preferred mode of exercise is 
walking close to home. Although barriers to exercise are similar to those of other races 
in the US, preferred mode of exercise and preferences of women should be considered 
when implementing physical activity interventions.

1078 Board #204 May 27 2:30 PM - 4:00 PM
Design Of A Questionnaire To Support Behaviour 
Change In Fitness Centres
Jorge López Fernández1, Lauren Connell Bohlen2, Gary Liguori, 
FACSM2, Elisabeth Horton1, Lou Atkinson3, Alfonso Jiménez4. 
1Coventry University, Coventry, United Kingdom. 2University 
of Rhode Island, Kingston, RI. 3Aston University, Birmingham, 
United Kingdom. 4GO Fit Lab, Madrid, Spain. (Sponsor: Gary 
Liguori, FACSM)
Email: lopezfej@uni.coventry.ac.uk
(No relevant relationships reported)

The 6-month dropout rates of fitness centres’ members (FCM) are reported to be up to 
85%; while the attendance rate oscillates between 1.1 and 5.6 sessions/month.
PURPOSE: Design a questionnaire that identifies individual determinants of FCM to 
engage in regular exercise at fitness centres.
METHODS: A pragmatic literature review and three discussion groups (n = 9) were 
used to design the draft version of the questionnaire that addresses the six components 
of the COM-B Model (Capability [Physical & Psychological]; Opportunity [Social 
& Physical]; and Motivation [Reflective & Automatic]). An external panel (5 PhD 
in behaviour change; 4 PhD in sport science and 4 professionals from the fitness 
industry) critically reviewed the questionnaire until achieving sufficient consensus 
on items’ relevance and clarity (content validity). The current version consists of 
35 items categorized as Physical Capability = 3 items; Psychological Capability = 
6 items; Social Opportunity = 4 items; Physical Opportunity = 11 items; Reflective 
Motivation = 7 items; Automatic Motivation = 4 items. Construct validity was assessed 
via Known-group validity by using the responses from 162 FCM. We hypothesized 
that those who have a low attendance rate (< 2 days/week) get lower punctuation on 
the studied variables than those with a middle attendance rate (2-3 days/week) and 
high attendance rate (≥ 4 days/week). One-way ANOVA, Kruskal Wallis Test and 
Monte Carlo simulation were used for groups comparisons. The internal consistency 
reliability was assessed with Cronbach’s Alpha.
RESULTS: Content validity: Relevance (CVI = 0.94; Aiken’s V = 0.980); Clarity 
(CVI = 0.97; Aiken’s V = 0.990). Construct validity: FCM with low attendance rate 
showed lower values (p < 0.05) for Motivation (Reflective & Automatic), Opportunity 
(Social & Physical) and Capability (Physical & Psychological) than the other two 
groups. The internal consistency of the questionnaire was α = 0.884.
CONCLUSIONS: The questionnaire shows acceptable content validity, known-group 
validity and internal consistency reliability. Moreover, the questionnaire has proved to 
be sensitive to the FCM with low attendance rate as the group-validity hypothesis was 
confirmed. Therefore, it may be used to support individual FCM’s in increasing their 
attendance and engaging in regular exercise.
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1079 Board #205 May 27 2:30 PM - 4:00 PM
Physical Activity And Cognitive Characteristics Of 5Th 
Grade Student Participants In The Power Program
Mindy K. Feldman Hecht1, Tamar Z. Kahane2, Carol E. Garber, 
FACSM1. 1Teachers College, Columbia University, New York, 
NY. 2The Kahane Center for Developmental and Psychological 
Well-Being, Englewood, NJ.
Email: mkf2106@tc.columbia.edu
(No relevant relationships reported)

High volumes of sedentary instructional time during the school day contradicts 
research supporting the role of physical activity (PA) in enhancing students’ attention, 
academic achievement and executive function (EF).
PURPOSE: To describe PA, EF and academic performance in 5th grade student 
participants prior to a multimodal classroom curriculum called POWER that 
incorporates both PA and the teaching of EF skills.
METHODS:
A convenience sample of six 5th grade classes in two diverse schools in New Jersey 
were studied. Three classes in one school received POWER starting September 2019 
(POW); 3 waitlist control classes in the other school (CONT) will begin POWER in 
January 2020. Students wore wrist-worn accelerometers for a full school week and 
completed the Youth Activity Profile (YAP). EF was assessed by 3 cognitive tests from 
the NIH Toolbox (NIHTB). Academic performance was assessed via STAR math tests. 
Data are reports as mean (standard deviation). Groups comparisons were made by 
independent samples t-test.
RESULTS:
86 students (POW n = 49; CONT n = 37; mean age = 10 (0.2) years) completed the 
YAP and NIHTB cognitive tests at baseline. A subset of 70 students (n = 35 in each 
group) wore accelerometers.
POW spent 77.4% (2.6%) of the school day in sedentary behavior and 20.2% (2.6%) in 
MVPA, while CON spent 87.2% (1.4%) and 11.39% (1.3%) respectively in sedentary 
and MVPA. The YAP activity score at school was 3.5/5 for POW and 3.2/5 for CON. 
The age-corrected composite score for NIHTB was 94.1 (10.8) for POW, and 97.4 
(9.5) for CON (national
average=100). Students’ scaled score for the STAR math assessment was 735 (86.3) 
and 730.5 (78.7) (~70th percentile) for POW and CON, respectively.
CONCLUSIONS:
POW PA was significantly higher than CON (p = .001), possibly due to intervention 
teachers’ implementing some aspects of POWER earlier than instructed. Students 
tested below age-corrected national averages on both the NIHTB and academic tests; 
there were no significant differences between groups (p = .15 and p = .81).

1080 Board #206 May 27 2:30 PM - 4:00 PM
Effects Of An 8-week Crossfit Program On 
Psychophysical Well-being In Healthy Adolescents
Valerio Bonavolontà, Gianpiero Greco, Stefania Cataldi, Ornella 
De Florio, Francesco Fischetti. University of Bari “Aldo Moro”, 
Bari, Italy.
Email: valerio.bonavolonta@uniba.it
(No relevant relationships reported)

It is well known that High-Intensity Interval Training, such as CrossFit, positively 
influences physical and mental well-being. However, few rigorous studies evaluated 
both psychological and physical fitness variables in young people.
PURPOSE: To investigate if 8 weeks of CrossFit training program could positively 
influence the psychophysical well-being in adolescents.
METHODS: 30 healthy participants (n= 18 males and 12 females) were matched into 
pairs based on gender and randomly allocated into an intervention group (n=15; 18.2 
± 0.8 years) that performed the 8 weeks CrossFit training program or control group 
(n=15; 18.3 ± 0.8 years). At baseline and after 8 weeks, physical fitness tests (i.e. squat, 
push-up, lunge, and 20-meter run) and psychological measures (PCS and MCS indexes 
of the Short Form-12, and Regulatory Emotional Self-Efficacy scale (RESE, negative 
and positive))  were performed.
RESULTS: After 8 weeks, the intervention group showed significant improvements 
in the number both of maximal repetitions for the squat test (Δ 6.66 ± 2.58, p < 0.001), 
push-up test (Δ 5.87 ± 4.23, p < 0.05), and lunge test (Δ 7.89 ± 3.11, p < 0.001) and of 
maximal laps for the 20-m run test (Δ 3.60 ± 2.27, p < 0.01). Also, higher scores for the 
PCS (Δ 4.7 ± 1.3, p < 0.01) and MCS (Δ 5.2 ± 0.9, p < 0.001) indexes, and the RESE 
negative (Δ 6.0 ± 3.9, p < 0.001) and RESE positive (Δ 4.0 ± 2.7, p < 0.001) scales 
were found in the intervention group. No statistical differences were detected in the 
control group for all dependent variables.
CONCLUSION: Findings suggest that an 8-week CrossFit intervention program 
could positively affect the general physical well-being and mental attitude and improve 
the emotional perceived self-efficacy in managing negative affect and in expressing 
positive emotions in healthy adolescents.

1081 Board #207 May 27 2:30 PM - 4:00 PM
Motivation, Segmented Physical Activity, Sedentary 
Behavior, And Weight Status In Adolescents: A Path 
Analysis
You Fu1, Ryan Burns2, Peng Zhang3, Ya-Wen Hsu1, Nora 
Constantino1. 1University of Nevada, Reno, Reno, NV. 2University 
of Utah, Salt Lake City, UT. 3East Stroudsburg University, East 
Stroudsburg, PA.
(No relevant relationships reported)

PURPOSE: The purpose of this study was to examine the relationships linking 
motivational variables with BMI percentile (BMI%) via segmented physical activity 
(PA) and sedentary behavior (SB) in adolescents using path analysis.
METHODS: Secondary data analysis was performed using participants from the 
Family, Life, Activity, Sun, Health, and Eating (FLASHE) study. A non-probability 
panel balanced to the US population on sex, Census division, household income 
and size, and race/ethnicity were screened for eligibility. The final sample consisted 
of 1,643 adolescents (822 girls, 821 boys). Motivational variables consisted of PA 
enjoyment, self-efficacy, and peer social support. Mediator variables consisted of 
segmented weekly PA and SB assessed using the Youth Activity Profile (YAP). BMI% 
was the outcome. A recursive bootstrapped path analysis was conducted to examine the 
relationships between motivational variables, segmented PA and SB, and BMI% with 
indirect effects calculated via bootstrapped mediation analyses.
RESULTS: The relationships between motivational variables and segmented PA and 
SB were stronger than relationships between segmented PA and SB and BMI%. Three 
mediated paths were observed: self-efficacy and BMI% using sedentary YAP as the 
mediator (IE = -0.38, 95%CI: -0.65, -0.18), enjoyment and BMI% using weekend YAP 
as the mediator (IE = -0.62, 95%CI: -1.14, -0.12) and social support and BMI% using 
weekend YAP as the mediator (IE = -0.53, 95%CI: -1.00, -0.07).
CONCLUSIONS: The relationship between adolescent motivational variables 
and segmented PA and SB is relatively strong and specific motivational variables’ 
relationships with BMI% is mediated through segmented PA and SB. This is one of the 
few studies to examine these relationships using a large U.S. sample of adolescents, 
supporting strong external validity evidence to the U.S. adolescent population. It also 
adds to the knowledge base regarding the relative strength of the inter-relationships 
among the observed variables. The relationships among motivation, PA, and health 
outcomes are complex and this study provides some new information that can be used 
to promote PA and reduce SB in the adolescent population.

1082 Board #208 May 27 2:30 PM - 4:00 PM
Perceptions And Use Of Internet-based 
Physical Activity And Health Resources Among 
Postmenopausal Women: A Qualitative Analysis.
Hannah Layman, Peter Giacobbi, Gregory Hand, FACSM. West 
Virginia University, Morgantown, WV. (Sponsor: Gregory Hand, 
FACSM)
(No relevant relationships reported)

PURPOSE: With about 80% of women over age 50 reporting little/no regular physical 
activity (PA), this group is the most sedentary population in the U.S. Social media 
and new technologies provide an opportunity for home-based health promotion and 
behavioral interventions. Purpose: Use a qualitative approach to explore how women 
over age 50 use social media and online activities to access health information and 
participate in PA.
METHODS: Telephone interviews were conducted on a sample of healthy women 
over the age 50 years. A semistructured interview guide was used to acquire 
information on common internet use, online health information search history, and 
history of accessing physical activity programming. Responses were transcribed and 
examined for recurring themes and language-based sentiments using established 
qualitative content analytic procedures.
RESULTS: All women were in their mid-50’s with a mean age was 55.5 years (range 
53-56 years). All women were peri- or post-menopausal, and were either married or 
widowed. Facebook was the most commonly used online social app and was used to 
“keep up” with family and friends, to access support groups and read health articles. 
Fitbit was used by the majority of interviewees to track daily steps, sleep patterns, and 
calories burned during workouts. The participants also liked the goal-setting, self-
monitoring, and social component (competition/social comparison) provided by Fitbit. 
MyFitnessPal was a commonly used app to track activity and monitor the relationship 
between calories consumed and calories expended. A number of women, particularly 
those with health conditions, accessed online sources to research medications/drug 
interactions and learn more about their condition. Participants reported that they were 
distrustful of much online information and were skeptical of many health web sites. 
Additionally, the women indicated that they would like to see more age-related content 
and access to communities of women of similar age.
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CONCLUSIONS: Internet access to social groups and health/PA information is 
important to women over the age of 50. This demographic is receptive to information 
and interventions accessed online that are age-appropriate and include a strong social 
support component.

1083 Board #209 May 27 2:30 PM - 4:00 PM
The Relationship Of Physical Activity And Motor Ability 
Development In Children Aged 7-8 Years
Hongjuan Li, Liang Ma. Beijing Sport University, Beijing, 
China. (Sponsor: Zhengzhen Wang, FACSM)
Email: janerobin@126.com
(No relevant relationships reported)

Two thirds of children does not meet physical activity (PA) guidelines in China. The 
fundamental movement skills (FMS) level is a good predictor of physical activity 
levels and weight status in children. Also, early motor skill has long-term effect on 
individual’s PA level. So, understanding the relationship of FMS and PA is important 
for physical activity intervention planning. PURPOSE:To analyze the relationship of 
daily physical activity participation and the motor ability of children aged 7-8 years. 
METHODS: The Movement Assessment Battery for Children-2 (M-ABC-2) and the 
Test of Gross Motor Development - 2nd edition (TGMD-2) were used to test the motor 
ability of 91 children aged 7-8 years. The ActiGraph GT3X+ accelerometer was used 
to measure the physical activity participation for 7 consecutive days. RESULTS: The 
total time of boys spent in moderate physical activity (MPA) and moderate-to-vigorous 
physical activity (MVPA) was 21.4±7.5min and 27.3±11.2min, respectively, which was 
higher than those of girls (17.5±7.4min and 22.2±9.7min, P<0.05). The score of object 
control subscale in boys was 6.73±2.49, which is better than that of girls (5.71 ± 2.14, 
P <0.05); children’s fine motor skill and locomotor skill were positively correlated with 
VPA, MPA and MVPA (r = 0.2 ~ 0.3). CONCLUSION: In this study, children spent 
less time in MVPA, especially in girls. The development of object control ability in 
boys is better than that of girls; there is a positive correlation between children’s fine 
motor skills and physical activity. Therefore, children need to learn and practice FMS 
for participation and maintenance of PA. FMS should be tested in primary schools, 
so weaknesses could be identified in children and improved via proper intervention.
Supported by The National Social Science Fund of China(Key Project of National 
Education Science, ALA190015)

1084 Board #210 May 27 2:30 PM - 4:00 PM
Hkjc Physical Activity Tracker (a Wrist Tracker) 
Validation Study
Qi Yujie1, Wang Lin1, LI Wai Yee2, Stanley Sai-chuen Hui, 
FACSM3. 1Shanghai University of Sport, Shanghai, China. 2The 
University of Hong Kong, Hong Kong, Hong Kong. 3Chinese 
University of Hong Kong, Hong Kong, Hong Kong.
Email: 15921092796@163.com
(No relevant relationships reported)

PURPOSE: To investigate whether the number of steps from the tracker can 
accurately reflect the energy expenditure and movement intensity in various exercise 
activities.
METHODS: Fifteen participants (9 males,6 females; age range:19-36 years; body 
mass index range:18.4-29.7) were fitted with JC tracker on the wrist to record steps and 
Cosmed K5 metabolic analyzing system to measure energy expenditure. Participants 
performed low, moderate and high intensity exercise respectively, in which the 
exercise was randomly selected, including running, cycling, arm curl and squat. They 
performed these activities for 5 min or reached to the targeted number of repetition. 
Descriptive statistics and one-way ANVOA were used to test if with the change of 
exercise intensity, the number of steps of the JC tracker will change accordingly.
RESULTS: The Mean-VO2(mL/min/Kg) was significantly 
changed as the exercise intensity elevated in running (low 
intensity:14.13±0.63;moderate:28.53±2.13;high:34.96±7.08,p<0.05), stationary 
bike (low intensity:11.5±2.3;moderate:25.8±2.8;high:25.6±2.08,p<0.05)and 
arm curl (low intensity:6.88±1.6;moderate:10.17±5.82;high:14.54±4.3,p<0.05), 
but the changes are not obvious in the squat exercise (low 
intensity:13.51±2.56,moderate:16.55±2.15,high:19.02±4.01,p=0.144). However, as 
the Mean-VO2 changed, there was no significant difference of steps measured by the 
tracker. Moreover, although there was a trend of increasing the number of steps in the 
running exercise (low intensity:607.5±79.9;moderate:736.4±97.8;high: 742.2±95.35), 
it was not statistically significant(p=0.252).
CONCLUSIONS: The JC tracker can reflect the changes in energy consumption in 
the dynamic movement, such as running; while doing stationary cycling, arm curl or 
squat, the tracker did not accurately reflect the participants’ actual energy expenditure. 
A tracker with both heart rate and steps may be able to more accurately measure 
and reflect energy expenditure and physical activity levels regardless of motion.This 
project was supported by Hong Kong Jockey Club Charity Trust Fund.

1085 Board #211 May 27 2:30 PM - 4:00 PM
Understanding Associations Of Children’s And 
Parents’ Enjoyment With Their Subsequent Co-
participation In Physical Activity
Patrick M. Filanowski1, Emily Slade2, Sarah M. Camhi, 
FACSM3, Jessica A. Whiteley3, Ronald J. Iannotti4, Laurie 
A. Milliken, FACSM3. 1Xavier University, Cincinnati, 
OH. 2University of Kentucky, Lexington, KY. 3University 
of Massachusetts Boston, Boston, MA. 4CDM Group, Inc., 
Bethesda, MD. (Sponsor: Laurie Milliken, FACSM)
Email: filanowskip@xavier.edu
(No relevant relationships reported)

PURPOSE: To determine if children’s or parents’ enjoyment of physical activity (PA) 
is associated with future co-participation in PA.
METHODS: Each parent-child dyad (n=28; age (mean±SD), parents: 38.0±6.6 years, 
children: 6.0±1.7 years) was guided through five PAs (walking, jumping games, 
body-weight exercises, tag, dancing) in a research fitness center. Immediately after 
completing each PA, researchers provided the Visual Analog Scale (1-“Do not like it at 
all” to 5-“Like it very much”) to assess children’s and parents’ independent enjoyment 
of the PA. Dyads were asked to complete the PAs at home during the following week. 
Parents reported their dyad’s participation in the PAs one week later. Separate logistic 
regression analyses were performed to examine the association of children’s and 
parents’ PA enjoyment with subsequent completion of the PAs at home.
RESULTS: For all five PAs, children’s enjoyment of the activity was not significantly 
associated with the dyad’s completion at home (all p>0.05). However, parents’ 
enjoyment of the activity was significantly associated with the dyad’s completion 
of the PA at home for jumping games (parental enjoyment (mean±SD): 4.73±0.65 
for dyads that completed PA at home; 3.78±1.1 for dyads that did not; p=0.033) and 
dancing (parental enjoyment (mean±SD): 4.32±0.82 for dyads that completed PA at 
home; 3.10±1.73 for dyads that did not; p=0.032).
CONCLUSIONS: Parents’ enjoyment of PA may be more important than children’s 
enjoyment of PA in predicting whether dyads complete activities at home. This could 
inform future exercise promotion research of parent-child dyads by focusing on PAs 
that the parents enjoy.

1086 Board #212 May 27 2:30 PM - 4:00 PM
Applying The RE-AIM Framework To The Health 
Promotion Policy In Toyooka City.
Shohei Nishida1, Shinji Sato2, Shingo Otsuki3. 1Toyooka Public 
Hospital, Hyogo, Japan. 2Teikyo Heisei University, Tokyo, 
Japan. 3Osaka Sangyo University, Osaka, Japan.
Email: s314nsds@gmail.com
(No relevant relationships reported)

PURPOSE: Toyooka city, located on the western frontier of Japan, is regarded as 
harboring a typical Japanese super-aging society. The rapid aging of the population 
is placing a hefty financial burden and has led to an increased focus on strategies that 
help the elderly maintain physical activity. In 2012, the health promotion policy of 
“Walking as a way of life” was formulated to enforce the municipal office to play a 
more significant role in promoting physical activity at the population level in Toyooka 
city. This study aimed to evaluate the implementation and impact of this policy 
based on the RE-AIM (Reach, Effectiveness, Adoption, Implementation) framework. 
METHODS: A sample comprising 2,500 randomly selected residents were mailed a 
questionnaire. The data were analyzed using the RE-AIM framework. The use of the 
RE-AIM framework can enhance the generalizability of results when implementing 
the enforcement of the policy. Reach was defined as the proportion of eligible citizens 
that reported being aware of this program. Effectiveness of physical activity and 
social capital factors (i.e., networks in the neighborhood, trust for the community, 
social participation) was compared between citizens who were aware of the policy 
against those who were not aware of it. Independent sample t tests were used to 
compare groups for differences. Adoption was evaluated according to the proportion 
of organizations that had delivered results. Implementation governed how the results 
would be publicized. RESULTS: In total, 873 response questionnaires were completed 
and returned. There were 340 citizens (38.9%) who were aware of this policy. The 
group that was aware had significantly higher social capital than the group that was 
not (p < .01). However, no significant differences were found in adherence to physical 
activity. Of all organizations, 30.9% reported adoption. When considering the most 
cited information sources, the print media from the municipal office was distributed to 
100% of homes. CONCLUSIONS: The use of the RE-AIM framework revealed that 
the health promotion policy of “Walking as a way of life” in Toyooka-city could reach 
residents with high social capital, but could not increase their physical activity. The 
authors have no conflicts of interest.
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1087 Board #213 May 27 2:30 PM - 4:00 PM
Time-Based Changes In Physical Education Offerings 
In Response To A Legislative Mandate
John M. Schuna, Jr., Emily J. Tomayko, Paul N. Thompson, 
Katherine B. Gunter, FACSM. Oregon State University, 
Corvallis, OR.
Email: John.Schuna@oregonstate.edu
(No relevant relationships reported)

Physical education (PE) remains one of the most effective strategies for promoting 
school-based physical activity. Fewer than 10 states mandate public schools meet 
current public health recommendations for PE. Moreover, it remains unknown how 
implementing such mandates affects PE offerings. In 2007, Oregon passed legislation 
requiring elementary schools to provide 150+ min/week of PE by fall of 2017. No 
funding was offered to support this mandate.
PURPOSE: To evaluate time-based changes in PE offerings among Oregon public 
elementary schools for 8 years (2009-10 to 2016-17) preceding required compliance to 
the legislative mandate requiring 150+ min/week of PE.
METHODS: A total of 752 Oregon public elementary schools reported yearly minutes 
of PE offered and the total number of school weeks in session per year. Mean PE min/
week were calculated by dividing yearly PE minutes by weeks in session. Additional 
publicly available explanatory variables including rurality (rural vs. non-rural county 
designations) and school schedule (four vs. five-day school week) were collected. A 
linear-mixed effects model was fit to evaluate time based-changes in PE with min/week 
of PE as the dependent variable, school year, rurality, and school schedule as fixed 
effects, and school as a random effect.
RESULTS: Although significant year-to-year variability in PE minutes was observed 
(p < 0.001), between 2009-10 to 2014-15 mean PE minutes remained relatively stable 
at 74 to 77 min/week before experiencing two larger year-to-year increases in 2015-16 
(+3.9 min/week from 2014-15 to 80.8 ± 1.8 min/week) and 2016-17 (+4.0 min/week 
from 2015-16 to 84.8 ± 1.9 min/week). Schools located in rural counties were offered 
significantly more PE than non-rural schools (80.7 ± 1.7 vs. 74.6 ± 1.8 min/week, 
respectively, p < 0.001). No significant difference in mean PE min/week was observed 
between four vs. five-day school week formats (77.7 ± 2.3 vs. 77.5 ± 1.3 min/week, 
respectively, p = 0.924).
CONCLUSION: Despite having a 10-year lead-in period to increase PE time to 150+ 
min/week, Oregon elementary schools were only offering about half the required PE 
min/week (56.7%) in the year prior to mandatory compliance. Unfunded mandates 
requiring large increases in PE offerings may not effectively increase PE min/week to 
the required level.

1088 Board #214 May 27 2:30 PM - 4:00 PM
Partnering With Cooperative Extension To Advance 
Physical Education Policies And Practice: Evaluating 
The Train-the-trainer Approach
Katherine B. Gunter, FACSM, Nina Taylor, Thomas Packebush. 
Oregon State University, Corvallis, OR.
Email: Kathy.Gunter@oregonstate.edu
(No relevant relationships reported)

Optimizing physical education (PE) is a proven strategy to increase children’s 
physical activity. In Oregon, elementary schools are required to provide PE for > 150 
minutes/week. However increasing PE delivery requires resources (e.g. personnel, 
space, training) which many schools do not possess. One tactic to meet the minute 
requirement is for classroom teachers to deliver PE, which is permissible in Oregon 
using programs aligned to national PE standards. PURPOSE: We evaluated the 
effectiveness partnering with Cooperative Extension to train classroom teachers to 
implement Be Physically Active 2Day (BEPA 2.0), a standard-aligned classroom-based 
PE program. METHODS: Extension trainers (ET) were trained by the BEPA 2.0 
Master Trainer (MT). Teachers (N=244) were subsequently trained by either ET or the 
MT. Trainers provided information about school-based physical activity, best practice 
strategies, and BEPA 2.0 activity simulations. Trainers also facilitated barrier-busting 
brainstorm sessions to elicit implementation problem solving strategies. Teachers 
completed post-training surveys to assess confidence, comprehension, and self-efficacy 
to implement BEPA 2.0. Survey scores were compared between MT and ET groups 
using the Wilcoxon-Mann-Whitney test. Transcriptions from the barrier busting 
activities were assessed qualitatively to evaluate teachers’ perceptions of barriers and 
supports to implement BEPA 2.0. RESULTS: Surveys were returned by 152 teachers 
(response rate 62.3%). Over 94% indicated a high level of satisfaction with the 
training. There were no differences between MT (n=58) and ET (n=94) training groups 
in perceived confidence (p=0.12), comprehension (p=0.08), or self-efficacy (p=0.18) 
to implement BEPA 2.0. Qualitative results highlighted four themes encompassing 
implementation barriers and related problem-solving strategies; time constraints, 
space constraints, classroom interruptions/distractions, and limited school support. 
CONCLUSIONS: High training satisfaction and similar quality across ET and MT 

groups indicate the train-the-trainer approach is a promising strategy to enhance 
BEPA 2.0 dissemination. Cooperative Extension partnerships may be an overlooked 
mechanism to enhance physical activity promotion efforts in school settings.

1089 Board #215 May 27 2:30 PM - 4:00 PM
Self-reported Confidence And Movement Competence 
Are Associated In Children
Lauren N. Sheldon, Emma F. Zuk, Kristen Maksymiw, Lindsay 
J. DiStefano. University of Connecticut, Storrs, CT.
(No relevant relationships reported)

Physical literacy is a growing concept in the United States and is vital for a child’s 
long-term physical activity participation. Physical literacy is the ability, confidence, 
and desire to be active. There is little known about the relationship between confidence 
and physical ability in children. Purpose: To evaluate the association between a 
child’s self-reported confidence and movement competency. Methods: A cross-
sectional design with a single test session was used. Children (ages:5-14) recruited 
from local schools volunteered to participate. The Physical Literacy Assessment for 
Youth (PLAY) Self survey was completed by the student with an adult. Children 
were asked to rate “I’m confident when doing physical activities” with the following 
options: not true at all, not usually true, true, and very true. Responses were coded as: 
confident (“very true”) or not confident (all other responses). Participants completed 
the PLAY Fun assessment in a randomized order, which evaluates movement 
competency in 5 domains: balance, lower extremity object control, upper extremity 
object control, running, and locomotor. Each task was scored on a 100cm visual 
analogue scale (VAS). Tasks were dichotomized into “not competent” (≤50cm) or 
“competent” (>50cm). Total and domain-specific competency were calculated as 
the average total score across all tasks, or within each domain, respectively. Chi-
square tests were used to evaluate associations between confidence (Yes, No) and 
competence (Yes, No). Sensitivity and specificity were calculated to evaluate the 
ability of confidence to predict competency. Results: A significant association was 
observed between confidence and competence for lower extremity object control 
(p<0.001, specificity=.899, sensitivity=.289), upper extremity object control (p=0.020, 
specificity=.872, sensitivity=.247) and running (p=0.041, specificity= .883, sensitivity= 
.235). No other significant associations were present. Conclusions: The observed 
associations between self-reported confidence and competency are important because 
both factors likely impact future physical activity participation. Future research should 
evaluate if these results can improve the efficiency of measuring physical literacy, and 
identify the causal factors leading to confidence and competence.

1090 Board #216 May 27 2:30 PM - 4:00 PM
Sports Injury In China School Environment: A Policy 
Study
JIBING WANG1, Yichen Zou1, Weimo Zhu, FACSM2, Zepeng 
Song1, Jie Jing1. 1Tongji University, Shanghai, China. 2University 
of Illinois, Urbana, IL.
(No relevant relationships reported)

PURPOSE: The frequent incidents of sports injuries in Chinese schools have seriously 
jeopardized the physical and mental health of students. The economic and legal 
disputes are so frequent that many schools reduced or limited their students’ physical 
activities (PA). Therefore, this study aimed to collect and research the Chinese school 
sports injury policy from 1949 to 2019, and provide reference for the formulation and 
improvement of relevant policies in the future.
METHODS: We searched historical documents, searched government websites, 
Baidu, Google, other search engines, and CNKI, VIP, other scientific research 
databases, to collect and sort out the policy documents related to sports injuries in 
China. The searched data were collated and analyzed in chronological order and the 
department category of the issued documents.
RESULTS: Together, there are 11 policy documents about the school sports injuries 
were issued in China, only one of them Interim Measures for Risk Prevention and 
Control of School Sports issued by the Chinese Ministry of Education in 2015 
is a policy document specifically aimed at school sports injuries in China. Other 
more related documents are Interim Provisions on Health Work in Schools (Draft)
(1976,1980), Regulations on Student Health Work(1990), Regulations on the Handling 
of Student Injury Accidents Law(2002), and Tort Liability Law(2009), etc., At the same 
time, some provincial people’s congresses in China have also issued policies related 
to campus sports injuries, such as Jiangsu Province (2006), Shanghai (2011), Guizhou 
Province (2014), Jiangxi Province (2015) and Hunan Province (2018), etc., which have 
successively issued some policies, some items in these policies are related to school 
sports injuries. Because there is not a report system for sports injuries of students, and 
no information communication channels between schools and hospitals and clinics, 
there is a lack of statistical data related to sports injuries in schools in China.
CONCLUSIONS: A great improvement is urgently needed for China’s school sports 
injury policy, and the lack of reporting system and statistical data on school sports 
injury made the policy developed untargeted and ineffective. Urgent actions are needed 
to address these barriers so that school sport-related injury can be better prevented.
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1091 Board #217 May 27 2:30 PM - 4:00 PM
Physical Activity Changes Before And After 
Connection Of A Multi-use Trail In Rural Appalachia
Louisa A. Summers1, Peter H. Hackbert2. 1Berea College, 
BEREA, KY. 2Berea College, Berea, KY.
Email: summersl@berea.edu
(No relevant relationships reported)

Physical inactivity is a significant global health issue. The State of Kentucky, 
one of the 13 Appalachian states has a greater rate of physical inactivity than the 
national average. Most research directed at the built environment and recreational 
opportunities for physical activity has focused in urban areas with little attention to 
rural settings. PURPOSE: To examine the changes in physical activity before and 
after the connection of two multiuse trails in a rural Appalachian city. METHODS: 
The primary outcome measures were mode (walking, jogging, or cycling) of physical 
activity, distance and duration. A valid and reliable survey was used to intercept and 
interview trail users, modeled after a rails to trails conversion of the American Tobacco 
Trail. Data were collected on each of the trail segments during the months of May, 
June and July in 2017, 2018, and 2019. RESULTS: During the 3-year study period, 
51% of users were female, 93% were white, and the age range of users was 18-85 
years. Physical activity time: there was no significant differences in total physical 
activity time before or after connection of the trail. Average activity time was 58.2 ± 
35.5 minutes in 2017 (n = 95), 64.5 ± 62.7 minutes in 2018 (n = 140) and 62.3 ± 30.3 
in 2019 (n = 80). There were no significant differences in mode of trail use, or trail 
use by gender. However, after connecting the two one-mile segments total distance 
significantly increased. In 2017, walkers (n = 84) average 2.4 ± 1.2 miles, after trail 
lengthening participants walked an average of 3.12 ± 1.7 miles (p = 0.27) in 2019. 
Thirteen runners statistically significantly lengthened runs in 2017 an average of 3.40 
± 1.9 miles to 4.02 ± 2.5 (p = 0.28). Cycling length did not change. DISCUSSION: 
The results indicate that in the two years that the trail was not expanded, physical 
activity usage patterns did not change. Yet, once the one-mile connector was completed 
and lengthened to three miles, trail users significantly increased the distance traveled 
on the trail. Given the emphasis on built environments to improve community 
physical activity, further analysis is warrented to estimate health impact and return on 
investment for municipalities.

1092 Board #218 May 27 2:30 PM - 4:00 PM
Comparison Of Participating New Competitive Sport 
Motives Among University Students With And Without 
Exercise Habit
Siu Kuen Robert NG. Chinese University of Hong Kong, Hong 
Kong, China.
(No relevant relationships reported)

PURPOSE: The aim of this study was to examine differences in participation motives 
of new competitive sport among university students with regard to their gender and 
exercise habit. METHODS: Before the commencement of the 3-month university 
rowing team training program which consists of three 2-hour water and land training 
sessions per week, one hundred fifty-six novice rowers (103 men, 53 women; mean 
age: 19.5+-1.5 years; BMI=20.9+-2.2 kg/m2) completed the Exercise Motivation 
Inventory-2 (EMI-2;Markland & Ingledew, 1997), Rosenberg’s Self-Esteem Scale 
(Chinese translation: Ng, Barron & Swami, 2015), Body Appreciation Scale-2 (BAS-
2; Swami & Ng 2015) and Dissatisfaction with Body Parts Scale (Chen & Jackson, 
2012). They self-reported whether they had undergoing at least 150-minute moderate 
exercise per week.
RESULTS: There was no statistically significant interaction effect between gender 
and exercise habit on the combined dependent variables, F(17, 136) = 0.801, p = .690; 
Wilks’ Λ = .909.Among all the participants, the three top reasons for participating 
the selection were positive health (M = 4.05, SD = 0.67), strength and endurance (M 
= 3.97, SD = 0.66) and challenge (M = 3.84, SD = 0.70). There was no statistically 
significant gender difference on the combined dependent variables, F(17, 136) = 0.801, 
p = .317; Wilks’ Λ = .875, whilst statistically significant exercise habit difference was 
found on the combined dependent variables, F(17, 136) = 2.733, p = .001; Wilks’ Λ = 
.745.Results of independent samples Mann-Whitney U test showed that students with 
exercise habit (n=105; 71 male, 30 female) had significantly higher mean scores than 
those with no exercise habit (n=51; 30 male, 21 female) for strength and endurance, 
competition, stress management, affiliation, enjoyment, revitalization, positive health, 
self-esteem and BAS-2. CONCLUSIONS: Participants with and without exercise 
habit were motivated to take part in regular training by intrinsic factors such as positive 
health, strength and endurance, revitalization and challenge.

1093 Board #219 May 27 2:30 PM - 4:00 PM
Examining College Students’ Motivation Participating 
In Virtual Reality-based Exercise: A Self-determination 
Theory Perspective
Ana Laura West, Tao Zhang, Joonyoung Lee, Joshua Johnson, 
Stephanie Gonzalez, Asada Samin. University of North Texas, 
Denton, TX.
Email: AnaAlvarez3@my.unt.edu
(No relevant relationships reported)

Virtual reality (VR) has become a popular modality for exercise, physical therapy, and 
rehabilitation. VR-based exercise is becoming more available and could be a viable 
form of exercise. In addition, the self-determination theory (SDT; Deci & Ryan, 1985) 
has been used to examine college student’s motivation to exercise. However, more 
empirical research evidence is needed to examine college students’ motivation to 
participate in VR-based exercise from the SDT perspective.
PURPOSE: The purpose of this study was to examine the relationship between college 
student’s situational motivation and intention to participate in VR-based exercise.
METHODS: Seventy-two college students (Male = 39; Mage = 20.72, SD = 1.66) 
experienced at least 5 minutes of VR-based stationary bike gaming using the VirZoom 
Arcade. Afterward, they were assessed on situational motivation and intention to 
participate in VR-based exercise via a validated survey. The Situational Motivation 
Scale (Guay, Vallerand, & Blanchard, 2000) was used to assess situational motivation 
and one question was used to assess their intention for future participation in VR-based 
exercise. In order to determine the relationship between situational motivation (i.e., 
intrinsic, identified, external, amotivation) and intention to exercise, a multiple linear 
regression was performed to investigate motivation to predict intention to exercise.
RESULTS: The multiple regression model showed a statistically significant effect, 
F(2, 69) = 12.920, p < .001, R2 = .272, indicating that 27.2% of the variation in 
intention can be explained by identified regulation (β = .43) and amotivation (β = -.23).
CONCLUSIONS: The results suggest that the intention for further participation in 
VR-based exercise is strongly predicted by the identified regulation or importance 
college students place on VR-based exercise. As with other modalities of exercise, 
lack of motivation and interests can be a deterring factor for participation in VR-based 
exercise. Further research is needed to understand how to empower college students 
who are amotivated to participate in VR-based exercise. Finally, these results confirm 
the theoretical tenets of the SDT.

1094 Board #220 May 27 2:30 PM - 4:00 PM
BOX-HIT IS PERCEIVED MORE ENJOYABLE AND AS 
PHYSIOLOGICALLY DEMANDING AS RUN-CONT AND 
HIT-RUN
Osama Rashed Alowaish1, Carl Langan-Evans2, Sam Shepherd2, 
James Morton2. 1Dasman Diabetes Institute, Kuwait, Kuwait. 
2Liverpool John Moores University, Liverpool, United Kingdom.
Email: oalowaish@gmail.com
(No relevant relationships reported)

PURPOSE: The aim of this study was to quantify enjoyment and thephysiological 
effects associated with a BOX-HIT protocol, which incorporates boxing andcircuit 
training set in an out of laboratory setting compared to a moderate intensity 
continuousrun (RUN-CONT) and a high-intensity interval run (HIT-RUN) protocol 
all matched forduration (50 minutes). We hypothesized that the BOX-HIT protocol 
will be more enjoyableand produce similar physiological effects. METHODS: Using 
a randomized counterbalanced design ten (five male and five female) recreationally 
active adults (mean ± sd: age, 24 ± 2 years; weight: 73 ± 5 kg; height: 1.71 ± 0.09 
m; body mass index: 22.67 ± 2.14; V̇ O2max: 45.5 ± 6.9 mL․min-1․kg-1) performed 
three exercise protocols on three different occasions separated by at least 48 hrs. The 
protocols were a BOX HIT (50 min protocol consisting of running, circuit and core 
training and boxing), a HIT-RUN (6 x 3 min at 90% V̇ O2max interspersed with 6 x 
3 min active recovery at 50% V̇ O2max preceded by a 7-min warm-up and followed 
by a cool down at 70% V̇ O2max) and a RUN-CONT (continuous running at 70% V̇ 
O2max).
RESULTS: Ratings of perceived enjoyment were higher following the BOX-HIT 
(P=0.042) in comparison to the RUN-CONT; however, no significant difference was 
found between the BOX-HIT and HIT-RUN (P=1.000) or between HIT-RUN and 
RUN-CONT (P=0.469). There was also a significant difference between mean lactate 
during the BOX-HIT and RUN-CONT (a difference of 3.82 m·mol-1, P<0.001), mean 
lactate during the BOX-HIT and RUN-HIT (adifference of 1.83 m·mol-1, P=0.023), 
and mean lactate during the RUN-HIT and RUN-CONT(a difference of 1.99 m·mol-1, 
P=0.002). However, there was no difference in average RPE,average heart rate, 
average V̇ O2, average V̇ CO2, RQ, or energy expenditure between the three protocols. 
CONCLUSIONS: The greater enjoyment of the BOX-HIT and similar physiological 
effects to the other exercise protocols make the BOX-HIT a great tool for improving 
exerciseadherence as it is set in a real world setting. This protocol shows great 
potential for providinghealth benefits and adaptations similar to these seen following 
high-intensity and sprint intervaltraining.
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1095 Board #221 May 27 2:30 PM - 4:00 PM
Low Tech Or High Tech: How Does Types Of 
Engagement With An Activity Monitor Influence 
Physical Activity?
Anna I. Rinaldi-Miles1, Bhibha M. Das, FACSM2, Ann Miller3. 
1Illinois State University, Normal, IL. 2East Carolina University, 
Greenville, NC. 3St. Ambrose University, Davenport, IA. 
(Sponsor: Bhibha M. Das, FACSM)
Email: aimiles@ilstu.edu
(No relevant relationships reported)

Commercial physical activity (PA) tracking devices have gained popularity both in the 
general public and research settings to monitor and increase PA. High tech versions 
automatically track and record data while low tech versions require regular manual 
logging to retrieve the data. Different types of activity trackers require different data 
engagement, which may influence PA levels. Purpose: The purpose of the study was 
to investigate if the differences in data engagement from two types of activity monitors 
influenced PA levels. Methods: Employees at a midwestern university (N=39) enrolled 
in a four-week worksite walking intervention. A 2-arm randomized study design 
was used to compare the influence of type of data engagement on average weekly 
steps between two types of activity monitors: 1) manual log (MANUAL) utilizing 
a standard hip accelerometer (NL-1000) and 2) digital log (DIGITAL) utilizing a 
wrist accelerometer (FitBit Charge 2). Participants wore a blinded activity monitor 
for week to determine baseline averages. Then participants were randomly assigned 
to track activity wearing one of the two types of activity trackers, unblinded, for 
four additional weeks. The MANUAL group recorded their steps by hand daily in an 
activity log. The DIGITAL group was asked to monitor their steps through the activity 
tracker’s app which was downloaded to their personal smart phones. RESULTS: 
Significant increases in weekly step averages was found for both the MANUAL (t 
(20) 1,280.89, p < .001) and the DIGITAL (t (19) 755.74, p < .001) groups from Week 
1 to Week 4. There were no significant between group differences found for Week 1 
step averages (t (39) -224.17, p = .299) or Week 4 step averages (t (39) 300.99, p = 
.200). CONCLUSION: Steps were significantly increased for both groups during the 
intervention but there was no statistical difference found between the groups. To our 
knowledge, no other study has examined if data engagement influences PA. With so 
many types of activity monitors on the market these findings indicate that cheaper, 
low tech activity trackers are as effective in behavior change as their more expensive, 
high tech counterparts. Since differences in data engagement does not appear to impact 
short-term step increases individuals can choose either high tech or low tech options 
depending on resources and preferences.

1096 Board #222 May 27 2:30 PM - 4:00 PM
Physical Activity Preferences Of Urban, Middle School 
Students Students
Barbara S. McClanahan1, Michelle B. Stockton1, Nancy J. 
Tyner2. 1University of Memphis, Memphis, TN. 2Shelby County 
Schools, Memphis, TN. (Sponsor: Lawrence Weiss, FACSM)
Email: bmcclnhn@memphis.edu
(No relevant relationships reported)

PURPOSE: The purpose of this study was to investigate the physical activity 
preferences of middle school students.
METHODS: Participants were 219 students in grades 6-8 at a public, urban middle 
school. Data were collected via self-report questionnaire that included questions with 
specified options and questions with write-in opportunities assessing demographic 
information, physical activity preferences, and activities students would like to learn.
RESULTS: Results indicated that the middle school boys (n=113) were 12.65 (± 1.63) 
years old and overall preferred basketball (38.3%) and football (25.2%) and wanted 
to learn more about basketball (19.8%), football (12.9%) and soccer (11.9% ). Eighth 
grade boys (n=26) preferred basketball (19.8%) and football (12.9%) and wanted to 
learn basketball (21.7%), football (17.4%) and baseball (13.0%). Seventh grade males 
(n=45) preferred jogging (44.4%), basketball (28.9%) and football (15.6%) and wanted 
to learn basketball (20%), baseball (12.5%), soccer (17.5%), tennis (10.0%) and 
swimming (10.0%). Sixth grade boys (n=42) preferred basketball (32%) and football 
(28%) and wanted to learn basketball (21.7%), football (17.4%) and baseball (13.0%). 
Girls (n=106) were 12.57 (SD = 1.05) years old and overall preferred basketball 
(28.3%), jogging (23.2%) and dancing 12.1%, and wanted to learn about basketball 
(29.3%) tennis (15.2%) and soccer (13.0%). Eighth grade girls (n=28) preferred 
basketball (33.3%), jogging (29.6%) and dancing (11.1%) and wanted to learn baseball 
(30.4%) and soccer (13.0%). Seventh grade girls (n=30) preferred dancing (17.9%), 
jogging (17.9%), swimming (17.9%) and basketball (14.3%) and wanted to learn about 
baseball (36%), soccer (16%), swimming (12%) and tennis (12%). Sixth grade girls 
(n=47) preferred basketball (34.9%) and jogging (23.3%) and wanted to learn about 
basketball (25.6%), tennis (20.9%) and soccer (11.6%).

CONCLUSIONS: In addition to population team sports, participants in this study 
indicated interests in individual and dual sports and fitness activities. Understanding 
preferences and interests is crucial to the development of population specific programs 
aimed at promoting current and lifelong physical activity participation.

1097 Board #223 May 27 2:30 PM - 4:00 PM
Young Adults’ Rating Of Perceived Exertion And Mood 
In Exergaming Dance And Aerobic Dance
Zan Gao, FACSM1, Kun Tao2, Ru Wang3, Minghui Quan3. 
1University of Minnesota, Minneapolis, MN. 2Huaihua 
University, Huaihua, China. 3Shanghai University of Sports, 
Shanghai, China.
Email: gaoz@umn.edu
(No relevant relationships reported)

PURPOSE: Exergaming has been evident to be a novel and interesting channel to 
enhance young adults’ affection and emotion while engaging in physical activity, 
yet no known research has been conducted to compare its efficacy versus traditional 
exercise modality. In response, this project investigated mean differences in young 
adults’ rating of perceived exertion (RPE) and mood in different exercise modalities 
(exergaming aerobic dance vs. traditional aerobic dance).
METHODS: Forty young adults (20 females; Mage=20.38) were recruited from a 
Chinese university and completed two separate 12-minute dance sessions: 1) non-
stop exergaming aerobic dance (Xbox 360 Kinect Just Dance - Just Sweat around the 
World); and 2) traditional aerobic dance led by an experienced instructor. Participants’ 
RPE was assessed via the Borg Rating of Perceived Exertion (14-point Likert scale) 
every 4 minutes and mood was measured by the Brunel Mood Scale (5-point Likert 
scale; anger, confusion, depression, fatigue, tension, and vigor) during each session. 
MANOVA with repeated measures was used to detect mean differences in these 
outcomes between the two dance sessions.
RESULTS: Significant differences were identified between dance sessions for the 
overall model, Wilks’ Lambda = 0.13, F(7,33) = 31.05, p < 0.01, η2 = 0.87). In detail, 
participants had significantly lower RPE toward exergaming dance (9.06 ± 1.07) 
compared to aerobic dance (11.36 ± 0.85), F(1,39) = 209.45, p < 0.01, η2 = 0.84. 
In terms of mood, exergaming dance showed significantly lower confusion (3.00 ± 
1.72) comparing to aerobic dance (4.25 ± 1.50), F(1,39) = 4.97, p < 0.05, η2 = 0.11. 
Similarly, participants reported significantly lower fatigue in exergaming dance (3.00 ± 
1.43) versus aerobic dance (4.00 ± 1.78), F(1,39) = 7.58, p < 0.01, η2 = 0.16. No other 
significant differences were detected for other outcomes.
CONCLUSION: Findings suggest that exergaming dance may lead to less perceived 
RPE, confusion and fatigue among young adults compared to traditional aerobic dance. 
The findings have practical implications, as young adults might be more likely to 
engage in game-like exercise when less effort, confusion and fatigue are perceived.

1098 Board #224 May 27 2:30 PM - 4:00 PM
Psychological Needs Satisfaction Self-determined 
Motivation And Physical Activity Of Students In 
Physical Education
Lijuan Wang. Shanghai University of Sport, Shanghai, China.
(No relevant relationships reported)

Physical Education (PE) plays a critical role in promoting physical activity 
participation of school students. There is a need to understand student motivation 
towards PE and how this motivation work in student PE activities engagement. 
PURPOSE: To apply the self-determination theory (SDT) to test the hypothesized 
relationships between three basic psychological needs (i.e., autonomy, competence, 
and relatedness), self-determined motivation, and student moderation-to-vigorous 
physical activity (MVPA) during elementary and secondary school physical education 
(PE) in Shanghai, China. Gender and school level differences were also explored. 
METHODS: The participants were 1829 Grade 3-9 students (872 boys and 957 girls) 
aged six to 15 years in Shanghai. Accelerometers were used to measure the MVPA 
duration of the students in PE. The Self-regulation questionnaire and Psychological 
Needs Satisfaction Scale were completed by the participants to assess student PE 
motivation and three psychological needs. RESULTS: The model of hypothesized 
relationships demonstrated a good fit with the data [χ2 = 29.323, df = 3, p <.001; CFI 
= .985; IFI = .985; SRMR = .026; RMSEA = .069]. The results from the multi-group 
path analysis revealed none of the paths in the model was found to be significantly 
different in regard to male versus female students. However, the relationship between 
self-determined motivation and MVPA was stronger for secondary school students 
(b = .130, p<.001) than elementary students (b = .093, p<.01), Δχ2 = 3.925,Δdf = 1, p 
= .048. No other significant differences existed in the other paths across elementary 
and secondary school students. CONCLUSION: These findings supported the 
applicability of SDT in understanding and promoting physical activity of Chinese 
school students in PE. Practitioners should consider tailoring intervention to address 
school level differences to increase physical activity participation of students in PE.



Official Journal of the American College of Sports Medicine  Vol. 52 No. 5 Supplement   S223

Abstracts were prepared by the authors and printed as submitted.

W
E

D
N

E
S

D
A

Y, M
A

Y
 27, 2020

1099 Board #225 May 27 2:30 PM - 4:00 PM
Efficacy And Feasibility Of Bigu Intervention On 
Selected Physical Outcome Measures Among 
Individuals With Obesity
Xiongwen Ke1, Jian Sun1, Yi Lan1, Yong Tai Wang, FACSM2, 
Aiqiao Shi1. 1Wuhan Sports University, Wuhan, China. 2The 
University of Texas at Tyler, Tyler, TX. (Sponsor: Yong Tai Wang, 
FACSM)
Email: kexiongwen@outlook.com
(No relevant relationships reported)

Bigu is a comprehensive health care technique based on the Chinese traditional health 
preservation method, including fasting, Qigong, and Chinese medicine. PURPOSE: 
To explore the efficacy and feasibility of a 7-day Bigu intervention on selected physical 
outcome measures among individuals with obesity. METHODS: Twenty-three 
participants, 11 male, and 12 female (age: 31.65±10.38 yrs; body height: 169.48±9.01 
cm; body mass: 98.26±17.14 kg) were enrolled in the comprehensive 7-day 
intervention of Bigu, which consists of 1) fasting: drinking plenty of water but no food, 
except some fruits, such as grapes and apples. 2) Qigong exercise: including stretching 
exercise; eight sections of brocade for 90-minute daily under the instructions of 
Qigong master. 3) Chinese herb: Linggui Zhugan decoction as daily drink. Before and 
after the Bigu intervention, the outcome measures were: body weight, body fat, fat-
free body weight, waist circumference, heart rate, blood pressure, and blood glucose. 
The paired test was employed to examine the differences of the outcome measures 
before and after the Bigu intervention. RESULTS: After the Bigu intervention, 
the body weight (Pretest: 98.26±17.14 vs Posttest: 92.77±16.24, p<.01), BMI 
(Pretest: 34.35±3.73 vs Posttest: 32.37±3.58, p<.01), waist circumference (Pretest: 
110.83±10.47 vs Posttest: 106.35±10.01, p<.01) and body fat (Pretest: 41.91±8.42 
vs Posttest: 40.79±8.57, p<.01) of the participants were significantly decreased. 
Heart rate and blood pressure remained no change, however, the skeletal muscle 
(Pretest: 33.32±6.45 vs Posttest: 31.60±6.61, p<.01) and fat-free body weight (Pretest: 
59.28±10.66 vs Posttest: 56.28±11.02, p<.01) were significantly decreased. The blood 
glucose (Pretest: 5.69±2.28 vs Posttest: 3.82±1.34, p<.01) drops significantly within 
normal physiological range. CONCLUSIONS: Bigu may effectively help individuals 
with obesity to relieve obesity and control body weight and could be a feasible exercise 
for the individuals with obesity, however, there may be a risk of losing fat-free body 
weight during Bigu intervention. How to prevent the loss of fat-free body weight in 
Bigu intervention would warrant for future research.

1100 Board #226 May 27 2:30 PM - 4:00 PM
You Earn What You Get...Like Old Man Strength: Oral 
History Accounts Of Wellness
Savhanna Chrisco, Eric Medenblik, Maggie Babcock, Christina 
Johnson. Cornell College, Mount Vernon, IA.
Email: schrisco21@cornellcollege.edu
(No relevant relationships reported)

Health is multidimensional (WHO, 1946) and can include aspects of physical, social, 
emotional, and spiritual wellness. Social Ecological Models (e.g., Sallis 2012; Van 
Dyck, et al., 2010) suggest that individuals’ personal experiences of health and 
wellness and lifespan historical narratives are embedded within community resources 
and built and natural environments. PURPOSE: To investigate how adults articulate 
the intersections of multiple dimensions of health throughout the lifespan with 
regard to the historical development of built and natural environments supporting 
health. METHODS: An oral history approach was used to allow participants (N=11) 
to articulate moments in their lives that offered clarity and definition to their self-
described meanings of health. Interviews included conversations about physical 
activity, use of community resources, and the integration of built environment 
features into personal-historical articulations of health. RESULTS: Semi-structured 
oral history interviews were transcribed verbatim and subjected to thematic analysis 
(Boyatzis, 1998). Transcripts were coded for content themes using the multiple 
dimensions of wellness as an organizing model. Inter-coder reliability was established 
through the use of multiple, independent coders and an iterative discussion process 
to connections among key themes. Results indicate 1) the importance of historical 
moments in structuring both natural and built environments to promote health for 
individuals’ narratives of health, and 2) intersections between dimensions of health 
within individuals’ oral histories of lived experiences. Preliminary results suggest 
generational differences in the articulation of the historical importance of public 
resources and definitions of wellness. CONCLUSIONS: Despite the small sample 
size and preliminary nature of this study, results support the importance of both built 
and natural environments for promoting health for how individuals think about and 
articulate wellness across multiple dimensions. Oral history accounts of personal 
interactions with built and natural environments offer a useful mechanism for exploring 
how health emerges in community spaces.

1101 Board #227 May 27 2:30 PM - 4:00 PM
Exercise, BMI, HIV, and PReP Use among African 
American Men Who Have Sex With Men
Sheila A. Ward, FACSM. Norfolk State University, Norfolk, VA.
Email: sward@nsu.edu
(No relevant relationships reported)

HIV affects Black/African American gay, bisexual, and other men who have sex with 
men more than any other group in the United States. The Eastern Health Planning 
Region of Virginia contains the state’s highest percentage (34%) of new HIV diagnoses 
among Men Who Have Sex with Men (MSM). PURPOSE: This study investigated 
physical activity and body mass index relationship to HIV status, HIV risk perception, 
and knowledge of and attitudes toward PrEP (an anti-HIV medication) use among 
men who have sex with men and transgender persons of color in the Hampton Roads 
area. METHODS: A cross-sectional, 61-item online survey was administered 
from September 28, 2017 to March 4, 2018 to a convenience sample of the priority 
population. Descriptive analysis summarized all self-reported baseline data, cross 
tabulations clarified differences in data patterns in respondent subgroups, and Pearson’s 
chi-square test assessed categorical variables of interest. One-way ANOVA assessed 
differences in subgroup means and was followed with Tukey post hoc analysis. The 
level of significance was p<0.05. RESULTS: Among the 289 participants included 
in the analyses, 87.5% were Black/African American and the mean age, weight, 
and height were 31.0 ± 8.7 years, 85.1 ± 21 kilograms, and 175.4 ± 9.4 centimeters, 
respectively. Mean body mass index (BMI) was 27.7 kg•m2 with 38.4% considered 
overweight and 23.5% obese. Only 30.4% of respondents reported achieving the 
national physical activity (PA) recommendation (> 30 minutes of moderate-intensity 
physical activity on > 5 days per week) (USDHHS, 2008). Most respondents reported 
a negative HIV status (62.6%), 6.9% did not know their HIV status, and 19% had not 
heard of PrEP. After removing participants who self-identified as HIV positive, most 
respondents did not feel they were at risk for HIV (57.6%). HIV Status, Willingness 
to take PrEP, Perceived HIV Risk, and Prior Knowledge of PrEP were not associated 
with meeting national PA recommendations or BMI. CONCLUSIONS: High rates of 
obesity and low levels of physical activity may further complicate healthcare outcomes 
for this population with primary or comorbid chronic conditions creating a competition 
for prioritization of health conditions. Engagement in regular physical activity and 
exercise must be promoted.

1102 Board #228 May 27 2:30 PM - 4:00 PM
Evaluation Of Sitting Time On Faculty And Staff In A 
Small Private University
Kristianna M. Altamirano, Brent M. Peterson, Kelsey L. Miller, 
Jacob K. Gardner. Biola University, La Mirada, CA.
Email: kristianna.altamirano@biola.edu
(No relevant relationships reported)

Sedentary Death Syndrome (SeDS) is the 2nd greatest, yet preventable threat to 
public health, resulting in multiple chronic diseases and millions of premature deaths 
annually. Work-related environmental conditions have been implicated as factors 
related to declines in physical activity (PA) in the United States and abroad. Staff and 
faculty in a university setting may experience greater quantity of sitting time at work, 
which would impair the ability to achieve recommended daily levels of PA. Few 
studies exist that have evaluated sitting levels among university personnel.
PURPOSE: The purpose of this investigation was to explore sitting levels among 
working members of Biola University.
METHODS: Eligible survey respondents (N = 393) were men (n = 154, 44.9 ± 12.8 
years of age, 178.7 ± 8.3cm in height, 85.3 ± 15.0kg in weight, and an average body 
mass index (BMI) of 26.7 ± 4.5kg/m2) and women (n = 239, 40.9 ± 13.1 years of 
age, 164.9 ± 8.1cm in height, 69.2 ± 15.5kg in weight, and an average BMI of 25.56 
± 6.1kg. kg/m2) who are employees of Biola University. Participants completed the 
International Physical Activity Questionnaire (IPAQ), using the Survey Monkey® 
platform. Distinction between faculty and staff positions were made along with job 
type and educational status. Total sitting min/day on a weekday and on a weekend were 
gathered and used to calculate total weekly sitting minutes and average sitting min/day. 
Kruskal-Wallis Independent Samples testing was employed to assess group differences.
RESULTS: Weekday, weekly and daily average sitting minutes between staff and 
faculty were significantly (p < 0.05) different. Women employees’(187.84 min/day) 
weekday sitting was significantly (p < .014) greater than men’s (137.84 min/day). 
Average daily sitting was significantly (p < .002) different for level of education 
attained, with masters (157.07 min/day) and doctorate (165.27 min/day) employees 
sitting less than those with a 2-yr college degree (247.44 min/day). There were no 
differences in total minutes of sitting on the weekend between faculty and staff, gender, 
job type or educational status.
CONCLUSIONS: Clear discrepancy in PA exists between staff and faculty, men and 
women and educational attainment. Thus necessitating targeted interventions for the 
increase of PA on University campuses.
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1103 Board #229 May 27 2:30 PM - 4:00 PM
Low Socio-economic Patients’ Preferences For 
Lifestyle Interventions: Alow Socio-economic Patients’ 
Preferences For Lifestyle Interventions: A Qualitative 
Analysisqualitative Analysis
Bhibha M. Das, FACSM, Oliva McBride, Lauren R. Sastre. East 
Carolina University, Greenville, NC.
Email: dasb@ecu.edu
(No relevant relationships reported)

Individuals with low socio-economic statuses (SES) have lower physical activity 
levels and poorer diet compared to their higher SES counterparts. Furthermore, these 
individuals typically have other health disparities (e.g, race, access to health care), 
which may impact their health status. Although lifestyle diseases (e.g. diabetes) are 
managed in the primary care setting, low-SES patients’ behaviors and preferences 
for lifestyle are rarely assessed, despite being needed to guide care. PURPOSE: To 
examine qualitatively the preferences for lifestyle interventions for individuals with 
low SES within a clinical setting. METHODS: Patients (N = 185; 70.2% female; 
51.5% African American) were surveyed at two free community health clinics. Survey 
questions focused on patients’ preferences for physical activity and nutrition services; 
patients’ current physical activity and food related behaviors; and desired health 
information. Data were analyzed using content analysis to identify themes. RESULTS: 
Patients reported preferences for programs that were similar to those provided at the 
YMCA, general nutrition counseling, and smoking cessation. Majority of individuals 
who exercised did so at either a gym or at home. The most common reasons for not 
exercising or preparing food were lack of time, work schedule constraints, pain, and 
health issues. Patients reported regular fast food consumption. Participants reported 
they would value information on general wellness, low-impact physical activity, and 
weight loss. CONCLUSIONS: This study is the first to qualitatively examine low SES 
patients’ physical activity, diet, and other lifestyle behaviors along with intervention 
preferences within the clinical setting. Data demonstrates that individuals desire 
lifestyle intervention programs, especially ones that address reported barriers (e.g. 
pain, lack of financial resources, limited time). Notably, this study also asked patients 
their preferences rather than having program planners and researchers determine the 
best intervention for this population. As such, planners and researchers should tailor 
programming to this unique population’s needs. Future research and practice efforts 
should implement tailored lifestyle programs while also evaluating acceptability and 
feasibility of these programs.

1104 Board #230 May 27 2:30 PM - 4:00 PM
The Effect To Adl Of Short-term Intervention To The 
Ankle Mobility Of Health Club Participant
Seiya Shiota1, Mitsuharu Kaya2, Masanori Takemura3, 
Kenichi Ichihashi3, Hayato Yamamoto4, Kouji Kurita5, 
Takayuka Furuta6, Arijit Banerjee7, Junzo Tsujita8. 1Tsujii 
Acupuncture&Bonesetter’s Clinic, Kishiwada, Japan. 2Hyogo 
University of Health Sciences, Kobe, Japan. 3Ichihashi Clinic, 
Kobe, Japan. 4Doshisha University, Kyoto, Japan. 5Physical 
Conditioning Production, Osaka, Japan. 6Riseisha College of 
Medicine & Sport, Osaka, Japan. 7Amagasaki-city Board of 
Education, Amagasaki, Japan. 8Institute of Health & Sports 
Medical Science, Nishinomiya, Japan.
Email: seiyashiota@yahoo.co.jp
(No relevant relationships reported)

Many elderly persons feel anxiety during daily life due to a decrease in walking speed, 
a fear going up and down stairs, fall by balance capacity decline. Although ankle joint 
mobility decreases with aging, the relation to activities of daily living (ADL) hasn’t 
been investigated so much.PURPOSE: The purpose of this study was to investigate 
the relation between ankle joint mobility and ADL ability of elderly health club 
participants, and to examine whether the ADL ability is improved to when ankle joint 
mobility is improved.
METHODS: Forty elderly people (age 60 ± 12.9 yrs., height 153.2 ± 6.10 cm, 
weight 52.1 ± 6.87 kg) health club participants participated in this study. Knee to wall 
(KTW [cm]; ankle mobility, right and left ankle), timed up and go test (TUG [sec.]) 
and one leg standing test with open eye (OLS [sec.], ADL function, right and left 
ankle), and stairs up and down time (SU and SD [sec.]; ADL) were measured before 
and after health club intervention. Coefficient of correlation between measurements 
before intervention was calculated. The effect of intervention was considered from 
the measurements before and after intervention using paired t-test for TUG, 2 factor 
ANOVA for KTW (each left and right) and SU&SD, and Wilcoxon signed rank test for 
OLS (each left and right).
RESULTS: Measurement results before intervention were KTW (average of right and 
left ankle) 12.5±3.1, TUG 6.7±2.25, OLS (average of right and left ankle) 32.0±20.16, 
SU 3.6±2.33, and SD 5.4±3.46.The coefficient of correlation with the KTW were 
TUG -0.674, OLS 0.412 (Spearman’s rank correlation coefficient), SU -0.483, and SD 
-0.579. Measurement results after intervention were KTW (average of right and left 

ankle) 13.3±2.75, TUG 6.1±1.94, OLS (average of right and left ankle) 38.8±20.34, 
SU 4.0±3.66, and SD 4.5±3.07.KTW, OLS and SD were improved significantly 
(p<.01, respectively).
CONCLUSIONS: The relation between the ankle joint mobility and ADL ability of 
elderly health club participant was observed. Improvement of ADL ability was caused 
by improvement of ankle joint mobility by health club intervention.

1105 Board #231 May 27 2:30 PM - 4:00 PM
What Is App With Maintenance? Regular And 
Enhanced Physical Activity Maintenance Among 
Latinas
Andrea S. Mendoza-Vasconez1, Noe Crespo2, Samantha Hurst3, 
Britta Larsen3, Bess Marcus4, Elva Arredondo2. 1Stanford 
University, Stanford, CA. 2San Diego State University, San 
Diego, CA. 3University of California San Diego, La Jolla, CA. 
4Brown University, Providence, RI.
(No relevant relationships reported)

PURPOSE:   Physical activity (PA) promotion research has increasingly focused 
on Latina women, as they report comparatively lower rates of PA and higher rates of 
some related diseases. Nevertheless, there is a paucity of research on PA maintenance 
upon completion of interventions among this population, and whether smartphone 
apps could provide tools to help with PA maintenance. This study aimed to: (1) 
assess 3-month PA maintenance among Latinas who complete a PA intervention; (2) 
evaluate the acceptability and preliminary efficacy of smartphone apps as tools for PA 
maintenance; and (3) qualitatively explore the role that apps played in PA maintenance.
METHODS: 27 participants who reported increasing their moderate to vigorous PA 
(MVPA) to ≥ 60 minutes/week upon completing a 12-month PA intervention study 
were recruited. Participants were randomly assigned to enhanced maintenance (i.e., 
taught how to use 2 commercial smartphone apps, N=14), or control (N=13). After 
a 3-month maintenance period with no contact, participants’ PA was re-assessed via 
the 7-day PA Recall. Longitudinal mixed effects regression models assessed group by 
time effects on PA (Aim 1). Frequency and satisfaction with apps were evaluated via a 
Likert-style questionnaire (Aim 2). Qualitative data were collected and analyzed using 
individual interviews with 21 participants (Aim 3).
RESULTS: Mean minutes/week of MVPA was 16.85 (SD=24.73) before the 
intervention, 230.50 (SD=199.29) immediately after the tapered intervention, and 
163.10 (SD=125.49) after the maintenance period. There were significant effects 
of time (β=102.24, SE=42.06 for pre-intervention to post-maintenance, and β=-
85.17, SE=34.62 for post-tapered intervention to post-maintenance), but not of 
group assignment, on self-reported PA. Nine out of 14 participants in the enhanced 
maintenance group reported using apps at least a little to help with PA maintenance. 
Reasons for not using apps included not finding them appealing or necessary.
CONCLUSIONS: This study used quantitative and qualitative data to provide new 
knowledge regarding PA maintenance among Latinas. Few women reported returning 
to pre-intervention levels of PA, yet there was a significant drop in self-reported 
PA after the tapered intervention ended. Smartphone apps contributed little to PA 
maintenance.

1106 Board #232 May 27 2:30 PM - 4:00 PM
Korean Baby Boomers’ Perceptions About Physical 
Activity
Su-Yeon Jeong, Chae-Hee Park. Korea National Sport 
University, Seoul, Korea, Republic of. (Sponsor: Wojtek 
Chodzko-Zajko, FACSM)
Email: chaepark@knsu.ac.kr
(No relevant relationships reported)

In South Korea, Baby Boomers - those born after the Korean war, between 1955 to 
1963, will contribute to demographic trends. Maintaining the health and independent 
functioning of the baby boomer generation is public health priority in the nation. 
Among the baby boomers, there is an increasing trend for older adults to adopt 
physically active lifestyles in an effort to remain healthy and preserve independence. 
While participating in physical activities (PA) is one of key elements for maintain 
health, we know surprisingly little about how baby boomers conceptualize PA and the 
role that PA plays in their lives.
PURPOSE: The objective of the study was to identify and analyze active baby 
boomers self-perceptions, the role that PA plays in their identity, and how they 
incorporate PA to their everyday lives.
METHODS: Consensus Qualitative Research(CQR) was employed. CQR is a 
qualitative research method that helps build consensus among a research team and an 
auditor to yield robust conclusions. Semistructured interviews were conducted with 12 
active baby boomers. Date from the interviews were coded and reviewed in depth by 
the research team with the goal of achieving consensus about the themes that emerged 
from the study.
RESULTS: The themes encountered were: self-perceptions and identity, the definition 
and significance of physical activity, the experience of PA among active seniors. The 
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major findings were; the active baby boomers perceived themselves and aging process 
positively due to their healthy bodies, continuing economic activities, and high self-
esteem; they defined PA as all movements which needed for their every lives and 
they believed that their self-esteem and health could facilitate participating in PA; the 
interviewers appeared to be content with their decisions to maintain a physical activity 
routine and that self-satisfaction motivated them to continue physical activities and 
extend to new sports and hobbies.
CONCLUSIONS: The interviews showed PA appear to be important in active baby 
boomers lives. Increasing our understanding of how and why preferences and values 
interact with PA, will assist in the development of strategies for increasing PA among 
baby boomers who are not yet physically active with the goal of improving their health 
and quality of life.

1107 Board #233 May 27 2:30 PM - 4:00 PM
Fragile And Feminine? The Effects Of Benevolent 
Sexism On College Women’s Physical Activity
Melanna F. Cox, Paige Richmond, Annie Shtino, John Sirard, 
FACSM. University of Massachusetts, Amherst, MA. (Sponsor: 
John R. Sirard, FACSM)
(No relevant relationships reported)

Women are generally less active than men but the reasons for this gender disparity 
are not well understood. Benevolent sexism is a seemingly positive, covert form of 
sexism based on the idea that women are fragile and feminine to compliment the 
masculinity of men. Endorsement of benevolent sexism has been shown to have a 
negative impact on work and academic performance in women. Benevolent sexism 
may inform underlying reasons for the PA gender disparity. PURPOSE: To explore 
the relationship between PA and endorsement of benevolent sexism in young women. 
METHODS: Nineteen women (20.7±1.1 yrs.) completed the International Physical 
Activity Questionnaire (IPAQ) Short Form and the Ambivalent Sexism Inventory 
(ASI). The IPAQ was scored for total weekly; minutes of moderate-to-vigorous-PA 
(MVPA), MET-mins., and Sitting time (ST). The ASI is a 22-item questionnaire 
with two subscales measuring an individual’s endorsement of benevolent and hostile 
sexism; the mean score (range 0-5) on the benevolent sexism items was used for 
analyses. Spearman correlations assessed the associations between PA outcomes and 
endorsement of benevolent sexism. Participants were split into tertiles for each PA 
outcome. Wilcoxson Rank-Sum tests and Cohen’s d assessed the differences in ASI 
scores between the 1st (T1) and 3rd (T3) tertile. RESULTS: MVPA and MET-mins were 
both negatively associated with benevolent sexism (r=-0.32, r=-0.35, respectively) 
but there was no association with ST (r=-0.06). There was no significant difference 
between endorsement of benevolent sexism between participants in T1 and T3 for 
MVPA (x͂ and Interquartile Range) [T1;x͂=40,IQR=55), T3;x͂=685,IQR=150, p=0.84, 
d=-0.1] and MET-mins [T1;x͂=300,IQR=960), T3;x͂=2680,IQR=5040), p=0.44, 
d=0.72]. CONCLUSION: There was a small, inverse relationship between benevolent 
sexism and both MVPA and MET-mins, in the hypothesized direction. Additional work 
needs to further explore these relationships in larger, more diverse samples.

1108 Board #234 May 27 2:30 PM - 4:00 PM
Exergaming And Body Mass Index Among Female 
Adolescent In Riyadh Saudi Arabia
Eiman Alghmdi1, Lawrance Beeson1, Ernesto Medina1, Anna 
Nelson1, Hildemar Dos Santos2. 1Loma Linda University, 
RANCHO CUCAMONGA - SAN BERNARDINO, CA. 2Loma 
Linda University, Loma Linda, CA.
Email: EGHAMDY@GMAIL.COM
(No relevant relationships reported)

Abstract:
Purpose: To examine the association between exergaming and body mass index (BMI) 
among female adolescents in Riyadh, Saudi Arabia.
Materials and Methods: A sample of 200 female students age 10-14 years in Riyadh, 
Saudi Arabia completed a self-administered questionnaire with the help of their parents 
after the completion of an informed consent letter by the parents. Anthropometric 
measurements of weight and height took place at schools under controlled conditions 
after the completion of the enrollment questionnaire. The survey instrument 
included items and scales adopted from the validated Adolescent Sedentary Activity 
Questionnaire (ASAQ) that assessed the time spent watching TV, videogames as well 
as sitting hours during weekdays and weekend. The survey questions included the type 
and duration of exergaming. The questions on the survey were translated into Arabic 
using the back-method translation. A multiple linear regression model was conducted 
to examine the association of exergaming with BMI.
Results: There was a significant negative association between exergaming and BMI 
among Saudi female adolescents after the adjusting for several covariates (p<0.001).
Conclusion: Exergaming is associated with lower BMI among female adolescent 
in Saudi Arabia. This could be an alternative solution for being more active in a 
population with limited physical activity options due to cultural norms

1109 Board #235 May 27 2:30 PM - 4:00 PM
Association Between Body Mass Index And Waist-hip 
Ratio And Parameters Of Diet And Sleep In University 
Students
Tussana Jaruchart. Naresuan University, Phitsanulok, Thailand.
Email: tussanaj@nu.ac.th
(No relevant relationships reported)

A change of lifestyle, college culture, has shown potential in deteriorating students’ 
well-being, especially diet and sleep parameters, which accompanied by public health 
concern.
Purpose: To determine the association between body mass index and waist-hip ratio 
and parameters of diet and sleep in university students.
Methods: The sample consisted of 365 university students (n = 107; male, n = 
258; female), aged 18-26 years, who enrolled course of Sports and Exercise in the 
academic year of 2018. Body mass index (BMI) and waist-hip ratio (WHR) were 
measured at the initiation of course. BMI was calculated by dividing body weight in 
kilograms by the square of height in meters. Waist circumference (cm) was measured 
using a measuring tape, from mid-point of the costal margin to the iliac crest in the 
mid-axillary line or above the belly button. The hip circumference (cm) was taken by 
measuring their widest point of the greater trochanter. WHR was then being calculated 
by the measurement of the waist circumference divided by the circumference of the 
hip. The data regarding parameters of diet and sleep, including dinner time, bedtime, 
and sleep duration, were collected by a set of online questionnaires which was used 
as a surveying tool at the end of course. The data expressed as percentage, means, and 
standard deviation. Pearson correlation was performed with statistically significant 
at level .05. Results: There was evidence that all categories of BMI, underweight 
(22.7%), normal weight (49.9%), overweight (10.7%), and obesity (16.7%), were 
mostly female. More than half of students had dinner at 6-8 p.m. which was greater 
in male (67.3% within sex). The late bedtime, after 12 a.m., was apparently observed 
in male (52.3% within sex). Most of students reported 4-6 hours of sleep duration, 
especially female (74.8% within sex). BMI showed a positive association with 
WHR across all genders (p<0.001). While gender was inversely associated (p<0.05) 
among BMI, WHR, and dinner time. Conclusions: Gender has a unique affect BMI, 
WHR, and dinner time. These findings underscore some of the parameters put some 
individuals at more risks of developing health problems. This should be expanding the 
scope of wellness program for promoting health in the university students.

1110 Board #236 May 27 2:30 PM - 4:00 PM
Relationship Between The Use Of Social Networks And 
Physical Activity Level In University Students
Marta I. Amaral-Figueroa, Kaira Rodriguez-Benitez. University 
of Puerto Rico, San Juan, PR.
Email: marta.amaral1@upr.edu
(No relevant relationships reported)

In 2016, more than 1.9 billion adults aged 18 years and older were overweight in 
the world and of these over 650 million adults were obese. These are preventable 
conditions that lead to chronic diseases. Overweight prevention includes: changes in 
eating habits, reduced time in front of the TV and computer to less than two hours a 
day and increased physical activity. Physical activities and exercise programs have 
been promoted by social marketing, especially on the social networks (Facebook, 
Instagram, Twitter). Social marketing it is a carefully planned, long-term approach 
to change human behavior. This one can be used in different ways to promote the 
physical activity.
PURPOSE: The purpose of the research is to determine the relationship between 
social marketing through social networks aimed at exercise programs and the level 
of physical activity in a group of university students. 50 participants completed a 
self-administered questionnaire via e-mail or social network. METHODOLOGY: 
Two self-administered questionnaires were: 1) the level of physical activity will be 
measured using the IPAQ, and 2) the use of social networks with social marketing 
directed to physical activity exercise programs.
RESULTS: Most of the participants were women with a participation of 79.6%. Age 
was between 20 and 25 years (40.8% ). 93.8% have some electronic equipment where 
91.8% access social networks. 32.6% prefer Facebook, Instagram and Twitter within 
their selection. 36.7% use it 5 to 10 times a day. 49% Access the networks in order to 
obtain information on health, nutrition, exercises and lifestyle while 57.1% follow an 
online health or fitness professional. However, 69.4% do not publish their eating habits 
and 75.5% do not publish on physical activity habits on social networks. The average 
of weekly minutes in some physical activity in students who follow a health or fitness 
professional exceed the average of students who do not follow or look for health or 
fitness professionals.
CONCLUSION: University- aged students have a high use of social networks where 
they search information about health and fitness.
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1111 Board #237 May 27 2:30 PM - 4:00 PM
DO PHYSICAL ACTIVITY PROMPTS FROM CONSUMER 
ACTIVITY MONITORS ALTER SEDENTARY OR 
PHYSICAL ACTIVITY BEHAVIORS?
Benjamin D. Boudreaux, Julie A. Schenck, Zhixuan Chu, 
Michael D. Schmidt. University of Georgia, Athens, GA. 
(Sponsor: Robert R. Kraemer, FACSM)
(No relevant relationships reported)

INTRODUCTION: Many consumer activity monitors include features, such as 
visual and haptic prompts, designed to alter users sedentary (SED) or physical 
activity (PA) behaviors. However, the ability of these PA prompts to alter SED/PA 
behaviors is unclear. PURPOSE: To evaluate the effectiveness of PA prompts from 
consumer wearable devices in changing SED/PA behaviors in university employees. 
METHODS: 25 university employees (43.5+9.2yrs) without a history of consumer 
activity, monitor wear volunteered to wear a Fitbit Alta HR (FB) that was randomly 
assigned to administer PA prompts (Prompt group) or no PA prompts (Non-Prompt 
group). Participants were blinded to the aims of the study. Before receiving a 
FB, participants wore an activPAL (PAL) for 5 days to measure baseline SED/PA 
behaviors. After returning the PAL, participants wore the FB for 12 consecutive days 
during all waking hours and rewore the PAL for the last 5 days of the FB wear period. 
PA prompts were triggered when participants achieved <250 steps in the first 50 
minutes of an hour from 6 am to 8 pm each day. Changes in PAL measured SED/PA 
were adjusted for baseline values. Average FB steps were calculated during the first 
50 mins and last 10 mins of each hour and compared between hours when a prompt 
was received (Prompt group) or would have been received (Non-Prompt group). 
RESULTS: When participants achieved<250 FB steps in the first 50 min of an hour, 
the average FB steps in the last 10 minutes of these hours was significantly lower 
(p<0.01) when a prompt was given (49+21 steps) compared to when a prompt was 
not given (Non-Prompt group) (91+45 steps). Changes in overall PAL sitting time 
were not significantly different (p=0.36) between the PA prompt group (Mean±SD 
change; 38.7±93.4 min/day) and Non-Prompt control group (3.9±88.5min/day). 
Changes in PAL standing time were also not significantly different between groups 
(p=0.47) (Prompt group: 13.3±76.5 min/day, Non-Prompt group: 36.2+75.7 min/day). 
CONCLUSIONS: PA prompts did not influence SED/PA behaviors in university 
employees. Further research is needed to assess the effectiveness of PA prompts 
provided by other wearable brands and in larger and more diverse samples, including 
clinical populations.

1112 Board #238 May 27 2:30 PM - 4:00 PM
Abstract Withdrawn

B-76 Free Communication/Poster - Health 
Promotion/Interventions Among Those with 
Disabilities
Wednesday, May 27, 2020, 1:30 PM - 4:00 PM
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1113 Board #239 May 27 2:30 PM - 4:00 PM
Perceived Barriers Of Physical Activity In Danish 
Manual Wheelchair Users
Rasmus K. Hansen1, Ryan G. Larsen1, Uffe Læssøe2, Afshin 
Samani1, Rachel E. Cowan3. 1Aalborg University, Aalborg, 
Denmark. 2University College Nordjylland, Aalborg, Denmark. 
3The University of Alabama at Birmingham, Birmingham, AL.
Email: rkopp@hst.aau.dk
(No relevant relationships reported)

Physical activity reduces the risk of chronic diseases in mobility disabled populations 
including manual wheelchair users (MWCU). Nevertheless, physical activity level is 
low in MWCU.
PURPOSE: To define physical activity barrier prevalance and impact among Danish 
MWCU and association with physical activity level.
METHODS: We translated The ‘Barriers to Physical Activity Questionnaire – 
Mobility Impairment’ (BPAQ-MI) from English to Danish according to published 
guidelines. Danish MWCU (N=133) completed BPAQ-MI online; 51% were female, 
64% had a spinal cord injury, and 50% were unemployed. Mean ± SD for age, BMI, & 
years in chair were: 48±13 yrs, 25.8 ± 6.3 kg/m2, & 17±14 yrs.
The BPAQ-MI covers subdomains of intrapersonal, interpersonal, organizational 
and community barriers. Participants first indicated if a barrier hindered them from 
physical activity participation in the last 3 months. If “no”, impact was scored as 0, and 

if “yes”, impact was scored 1-very small to 5-very big. Self-reported physical activity 
level (PAL) was rated from 1-“not being physically active at all” to 10-“extremely 
physically active”.
Individual barrier prevalence was computed as frequencies (% of yes). Individual 
barrier impact was computed as 1 to 5 and reported as median. Summed barrier impact 
was computed as the sum of individual questions within each subdomain. Spearman’s 
rho identified associations between PAL and subdomain summed barrier impact.
RESULTS: The 3 most prevalent barriers included 2 intrapersonal (~63%) and 1 
community (55%) barrier.
The 3 most impactful barriers all had a median score of 5 (very big impact), but were 
less common: 2 organizational (0.8%, 23%), and 1 community (40%) barrier,
PAL was inversely associated with interpersonal (r=-0.175, p=0.05) and intrapersonal 
(r=-0.523, p<0.00) summed impact. PAL was not associated with organizational (r=-
0.124, p=0.16) or community (r=-0.025, p=0.77) summed impact.
CONCLUSION: Intrapersonal barriers were highly prevelant. Increased cumulative 
intrapersonal barrier impact was moderately associated with lower PAL, indicating that 
a higher perception of physical activity barriers are related to lower PAL. Finally, the 
results suggests that specific organizational and community barriers could be impactful 
at the individual level when they are present.

1114 Board #240 May 27 2:30 PM - 4:00 PM
From Development To Global Implementation Of 
Special Olympics Fitness Programs For People With 
Intellectual Disabilities
Kyle Washburn1, Eric Rubenstein2, Lindsay DuBois1, Molly 
Sadowsky1, Monica Forquer1, Heidi Stanish1, Timothy Shriver1. 
1Special Olympics, Washington, DC. 2University of Wisconsin-
Madison, Madison, WI.
Email: kwashburn@specialolympics.org
(No relevant relationships reported)

PURPOSE: People with intellectual disabilities (ID) are at greater risk of obesity, 
diabetes, and cardiovascular disease compared to typically developing peers. People 
with ID face disparity and lack access to many healthcare services so community-
based fitness and physical activity interventions can be crucial ways to improve health 
in this population at high risk. Yet, most fitness interventions are not designed for 
people with intellectual disabilities (ID), often due to cost, accessibility, and literacy 
level. Special Olympics Inc. (SOI), a leading non-profit sports organization for 
people with ID, has made it a priority to improve health in the ID population through 
increasing fitness and physical activity. METHODS: This case study describes the 
process of developing and implementing fitness models for people with ID. Special 
Olympics Inc. (SOI) assessed fitness activities being done in local Special Olympics 
Programs (SO Programs) for effectiveness, feasibility, replicability, and scalability. 
Then, SO Programs were funded to continue fitness activities and collect data. SOI 
endorsed three of these ‘fitness models’ that showed most promise. SOI then funded 
other SO Programs to implement the models between 2016-2018. The results from 
that implementation is assessed. RESULTS: 5481 individuals from 75 SO Programs 
in 48 countries participated. Key components of fitness models were group fitness 
sessions, including participants without ID, goal setting, and incentives. Over 90% 
of SO Programs collected baseline systolic and diastolic blood pressure in >80% 
of participants. Programs were less likely to have >80% completed baseline data 
for weight (76.7% of programs), height (75.0%), and BMI (75.0%). For those that 
started in 2016, >99% had data from two time points. In 2017, 88.8% had two data 
time points or more and in 2018 70.1% had data from 2 or more time points. SO 
Programs reported participants were empowered and were motivated by the incentives. 
Getting buy in from participants families and the community greatly improved the 
implementation. However, data collection issues were common. CONCLUSION: 
Based on the ability to enroll participants, collect data, and implement the activities, 
SOI fitness models may be a feasible fitness intervention for people with ID. Supported 
by CDC Grant U27 DD001156.

1115 Board #241 May 27 2:30 PM - 4:00 PM
Effects Of An 8-week Judo Program On Behaviors In 
Children With Autism Spectrum Disorder
Paola Rivera, Justine Renziehausen, Jeanette Garcia. University 
of Central Florida, Orlando, FL.
Email: p.rivera@knights.ucf.edu
(No relevant relationships reported)

PURPOSE: Prior studies suggest that a combination of physical activity and mind-
body exercises, often seen in martial arts, may attenuate negative behaviors in youth 
with Autism Spectrum Disorder (ASD). Therefore, the aim of this study was to 
examine the effects of an 8-week judo program on behavioral factors in children with 
ASD, using a mixed-methods approach.
METHODS: A total of 25 children (ages 8-17), diagnosed with ASD, participated in 
an 8-week judo program (1x week). Parents of participants were given the Aberrant 
Behavior Checklist (ABC) to compare the severity of ASD-related behavior at baseline 
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and at the end of the program. A subset of parents (n=9) participated in semi-structured 
interviews that focused on their child’s behaviors during the judo program. Non-
parametric paired t-tests were conducted to compare differences in ABC subscales 
(irritability, hyperactivity, stereotypic behaviors, lethargy, inappropriate behaviors) at 
baseline and at the end of the program. Interviews were coded independently by two 
trained researchers and categorized into behavioral themes.
RESULTS: Participants attended an average of 7.04 ± 1.06 classes (out of 8 possible 
sessions). Although both irritability (6.38 vs. 5.28) and hyperactivity scores (11.03 
vs. 9.08) decreased following the judo program, the difference was not significant 
(p>0.05). Parent interviews revealed that 78% of parents observed improvements in 
both social skills and self-esteem as a result of the judo program.
CONCLUSIONS: Despite no significant differences in ABC scores pre- and post-
judo, data from parent interviews indicate improvements in self-esteem and social 
skills. Future studies should further examine the effects of judo in a larger sample 
of youth with ASD, and include control conditions (e.g. no exercise group) for 
comparison purposes.

1116 Board #242 May 27 2:30 PM - 4:00 PM
Use Of Smartphones To Self-report Eating 
And Exercise In Young Adults With Intellectual 
Developmental Disability
Sherry Barkley, FACSM, Kathleen Cook, Shane Scholten. 
Augustana University, Sioux Falls, SD.
Email: sherry.barkley@augie.edu
(No relevant relationships reported)

Internet applications (apps) have been shown to motivate people to form and maintain 
healthy dietary (D) and exercise (Ex) habits. However, research on the effectiveness 
of using apps by persons with Intellectual and Developmental Disabilities (IDD) 
is limited. PURPOSE: To evaluate the use of a smartphone app (Ap) compared to 
app plus text reminders (Ap+T) for tracking D and Ex behavior in persons with 
IDD in an independent setting without caregiver support. METHODS: Young adults 
(n=5, 19-26 yrs) who were enrolled in a college experience program consented to 
participate in the study which had been approved by the university’s IRB. Participants 
were living on campus and had their own smartphones. Baseline conditions were 
determined as participants used paper and pencil to self-record D and Ex for at least 
5 days. In a single-case design, participants served as their own controls and were 
randomly assigned to alternating treatments of Ap or Ap+T conditions. The Ap 
(Kurbo Health Inc.) allowed tracking of food items and portions as well as exercise 
tracking in 10-minute segments. The Ap+T condition added 4 times/d text message 
reminders about recording D and Ex. Treatment conditions changed every 1-2 days in 
random order over the course of 3 weeks. Data analysis included evaluation of mean 
level increases and percentages of nonoverlapping data (PND) between conditions. 
RESULTS: Participants demonstrated mean level increases from baseline to Ap (range: 
15-66%) and baseline to Ap+T (range: 23-72%). Comparisons between baseline 
and treatment conditions yielded PND scores ranging from 45-77% for Ap and 33-
92% for Ap+T. Comparison between treatments revealed a PND range of 0-50%. 
CONCLUSION: Although neither treatment emerged as superior, results of the study 
indicated that use of smartphone apps by persons with IDD increased self-recording of 
D and Ex behaviors and is a promising tool for promoting independent living skills.

1117 Board #243 May 27 2:30 PM - 4:00 PM
Objectively Measured Physical Activity And Sedentary 
Time In Adults With Autism Spectrum Disorder
Daehyoung Lee1, Patrick C. Shih1, Bogoan Kim2, Kyungsik 
Han2, Aehong Min1, Donetta J. Cothran1, Scott Bellini1, Georgia 
C. Frey1. 1Indiana University Bloomington, Bloomington, IN. 
2Ajou University, Suwon, Korea, Republic of.
Email: lee2055@indiana.edu
(No relevant relationships reported)

PURPOSE: Adults with autism spectrum disorder (ASD) are purportedly inactive, but 
this conclusion is inferred from data on children and youth, and parent proxy reports. 
Objective assessment using activity monitors is needed to better understand physical 
activity (PA) and sedentary behavior in this population segment. The purpose of this 
study was to examine the general levels of PA and sedentary time in adults with ASD 
using accelerometry.
METHODS: Eleven adults aged 18-55 (6 females; mean = 31.9, SD = 12.5) 
and diagnosed with ASD were included in the study. Participants wore a GT3X+ 
accelerometer on their right hip for 7 days during waking hours except water-based 
activities, and accelerometers were programmed to collect data in 60-second epochs. 
≥ 10 hours of device wear was defined as a valid day and ≥ 3 valid days was required 
for each participant to be included in the analyses. Activity intensities were determined 
using the following cutoffs (counts/min): sedentary <100, low 100-499, light 500-
2019, moderate 2020-5999, and vigorous >5999 (Tudor-Locke et al., 2010), and 
non-wear period was determined by a minimum length of 90 min of consecutive 

0-counts by Choi algorithm (Choi et al., 2011). Descriptive statistics were calculated 
for moderate to vigorous PA, light- and low-intensity PA, sedentary time, and walking 
steps.
RESULTS: The average total monitored length was 761.5 min/day (SD = 76.4). 
Results of the PA measures are as follows: moderate to vigorous PA - 42.8 min/day 
(SD = 30.5); light PA - 109.9 min/day (SD = 32.4); low PA - 97.9 min/day (SD = 33.9); 
and sedentary time - 511 min/day (SD = 84.6). The daily average percentage of time 
spent in moderate to vigorous PA was 5.8% (SD = 4.4), and the average step counts 
were 3799.7 steps/day (SD = 2953.9). 81.8% of the participants met the recommended 
PA guidelines of 150 min of moderate to vigorous PA per week.
CONCLUSION: Although the majority of adults with ASD in this study met the PA 
guidelines, they were also extremely sedentary. More research is needed to determine 
if sedentary time, rather than PA, should be targeted to improve preventive health in 
adults with ASD.

1118 Board #244 May 27 2:30 PM - 4:00 PM
Feasibility Of The Assessment Of The H-reflex In Adult 
Dancers And Non-dancers With And Without Down 
Syndrome: A Pilot Study.
Núria Massó - Ortigosa. Universitat Ramon Lull, Barcelona, 
Spain.
Email: nuriamo@blanquerna.url.edu
(No relevant relationships reported)

PURPOSE: The analysis of monosynaptic Hoffman’s reflex (H-reflex) involves 
recording the response to electrical stimulation of Ia-afferent fibers from the muscle 
spindle. The H-reflex can be used as a probe to study spinal neuronal pathways and 
mechanisms at rest and during movement in humans. The purpose of this study was to 
analyze the feasibility of the assessment of the H-reflex in people with Down syndrome 
(DS), and to compare it between adult dancers and non-dancers with and without DS. 
METHODS: Twenty-five participants were included and divided into four groups (6 
non-dancers and 6 dancers with DS and, 7 non-dancers and 6 dancers without DS). 
The H-reflex was recorded at the level of the soleusmuscle in its central area. We 
analyzed the H response in three different conditions: decubitus prone, static standing 
position with open eyes and closed eyes. RESULTS: . Non-dancers with DS showed 
a faster H-reflex latency than both groups without DS (all p < .005). In the present 
study, we provide evidence of the feasibility of eliciting the H-reflex in adults with 
DS. Interestingly, the H-reflex was present in decubitus position but not in standing 
position in most non-dancers with DS and dancers without DS. CONCLUSIONS: 
The data from this study can help to perform future research in adults with DS and the 
development of full-scale studies to analyze this variable in adults with intellectual 
disability with and without DS.

1119 Board #245 May 27 2:30 PM - 4:00 PM
Heart Rate Variability Response Following Two 
Physical Activity Programs In Senior With Intellectual 
Disability
Manel Font-Farré1, Ana Claudia Silva Farche2, Anielle Cristhine 
de Medeiros Takahashi2, Casimiro Javierre3, Míriam Guerra-
Balic1, Guillermo Ruben Oviedo1. 1FPCEE - Universitat Ramon 
Llull, Barcelona, Spain. 2Universidade Federal de São Carlos, 
São Carlos, Brazil. 3Facultat de Medicina, Universitat de 
Barcelona, Barcelona, Spain.
Email: manelff@blanquerna.url.edu
(No relevant relationships reported)

Introduction: Improvements on heart rate variability (HRV) in healthy persons 
were found following exercise programs. There are gaps in our knowledge about 
the response of the HRV in seniors with intellectual disability (ID) without Down 
Syndrome (DS). Purpose: To compare the HRV response before, during and after 
6-minutes walking test (6MWT) in seniors with ID without DS after two different 
exercise programs.
Methods: Fifteen seniors with mild to moderate ID without DS participated in this 
study. Participants were randomly divided into 3 randomized groups: sprint interval 
training group (SITG), combined-aerobic exercise group (AEG) and control group 
(CG). Participants from the SITG and AEG performed exercise 3 times/wk, 1.5 hs, 
during 24 wks. The 6MWT was performed before and after the programs. The intervals 
between R waves (RRi) were registered at rest (10 min), during the 6MWT and during 
the recovery (10 min) with a Polar RS800CX. HRV was analyzed by linear measures 
(variance) and nonlinear measure (symbolic analysis - 0V% and 2UV%). 0%V 
indicates sympathetic and 2UV% parasympathetic modulation.
Results: Distance walked on 6MWT, variance and 0%V values do not present effect of 
group, moment or interaction. Better values on mean (p < .001) and 2UV% (p < .01) 
were founded in post-intervention in comparison with pre-intervention, but neither 
group effect nor interactions were observed.
Conclusion: Despite there is a tendency showing better HRV response values after 
physical activity programs, it cannot be concluded that exercise promotes beneficial 
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changes on HRV responses. We believe that future studies with larger sample size are 
necessary to get across the changes on autonomic cardiac function and exercise in 
seniors with ID without DS.
Funding sources: MINECO (DEP2017-86862-C2-1-R); AGAUR (2019 FI_B 00893); 
Ministerio de Ciência e Tecnologia de Brasil (PDSE/CAPES 88881.189815/2018-01).

Moment Variables AEG (n = 5) SITG (n = 4) CG (n = 6)

Pre-training Post-
training

Pre-
training

Post-
training

Pre-
training

Post-
training

Resting 
period

RRi mean 
(ms)*

867.80 
(70.47)

820.34 
(130.29)

757.17 
(87.02)

813.89 
(48.07)

844.52 
(141.96)

850.51 
(128.42)

Variance 
(ms2)

1045.36 
(483.70)

848.69 
(545.10)

1516.70 
(1096.26)

1254.71 
(367.72)

1881.25 
(1064.71)

2068.76 
(2361.60)

0V% 32.07 (08) 34.03 
(8.90)

32.94 
(6.27)

24.11 
(11.66)

38.24 
(13.18)

36.21 
(26.29)

2UV%** 11.84 
(3.33)

12.78 
(4.64)

8.63 
(2.26)

15.68 
(6.75)

13.40 
(8.68)

17.19 
(12.35)

6MWT RRi mean 
(ms)*

509.16 
(92.53)

502.44 
(104.67)

516.73 
(23.25)

517.10 
(67.68)

569.73 
(64.69)

603.63 
(62.58)

Variance 
(ms2)

78.33 
(59.10)

66.69 
(70.10)

82.03 
(46.50)

135.22 
(104.45)

409.90 
(400.10)

220.36 
(241.85)

0V% 29.49 
(12.50)

21.57 
(6.37)

32.25 
(18.49)

28.33 
(22.87)

32.03 
(12.90)

36.14 
(22.17)

2UV%** 20.71 
(7.91)

26.35 
(2.95)

15.10 
(8.35)

21.18 
(10.27)

20.98 
(10.52)

22.81 
(15.25)

6MWT 
distance

515.40 
(47.51)

539.80 
(44.57)

508.50 
(62.98)

537.75 
(69.77)

470.17 
(87.50)

464.33 
(66.62)

Recovery 
period

RRi mean 
(ms)*

763.14 
(92.43)

757.94 
(107.57)

699.48 
(88.98)

694.49 
(76.17)

796.50 
(125.33)

821.34 
(116.30)

Variance 
(ms2)

1206.15 
(1226.26)

1014.60 
(1211.97)

766.06 
(426.17)

1566.97 
(891.03)

1462.89 
(1017.59)

2011.49 
(1287.76)

0V% 32.82 
(7.29)

32.47 
(15.81)

34.90 
(10.87)

46.67 
(15.59)

27.84 
(9.57)

38.69 
(16.53)

2UV%** 9.98 (4.02) 14.04 
(9.86)

8.13 
(3.38)

6.47 
(3.64)

19.74 
(9.81) 13.46 (9.75)

Note: values are means (Standard Deviation).
Results are based on a Two-way repeated-measures ANOVA at rest, 6MWT and recovery condition. Effect of group, 
moment (pre vs post training) and interaction was verified with significant level set at p<0.05
Abbreviations: 6MWT (6-minutes walking test); AEG (Aerobic group); SITG (sprint interval training group); CG 
(control group); RRi (intervals between R waves)
* Significant difference (p ≤ .01) between moments
** Significant difference (p ≤ .001) between moments

1120 Board #246 May 27 2:30 PM - 4:00 PM
Analysis Of The Cortical Hemodynamic Responses 
To Active-assistive Exercise In Individuals With 
Parkinson’S Disease.
Cindy Rhode, Jacqueline Truong, Michael Francisco, Ying 
Liu, Junghoon Park, Taeyou Jung. California State University, 
Northridge, Northridge, CA.
(No relevant relationships reported)

Background: Gait and motor impairments are common symptoms in people with 
Parkinson’s disease (PD). Previous studies found active-assistive exercise to be 
effective in improving PD symptoms. The underlying neural mechanism contributing 
to these improvements is currently unknown. No previous studies have investigated 
how the brain responds to active-assistive exercise in people with PD. Purpose: 
To investigate the cortical hemodynamic responses to active-assistive exercise in 
individuals with PD. Methods: A total of 7 individuals with PD (70.29 ± 5.44) and 
10 controls (58.71 ± 9.30) participated in this cross-sectional study. All participants 
completed three modes of exercise including active exercise (AE), passive exercise 
(PE), and active-assistive exercise (AAE) using computerized cycling equipment 
(MOTOmed viva 2, RECK MOTOmed, Betzenweiler, Germany, 2017). Each mode of 
exercise was performed at a predetermined pace for 10 minutes on three separate days 
while a neuroimaging device, functional near-infrared spectroscopy (NIR Sport, NIRx 
Medical Technology, Berlin, Germany, 2017) captured oxy-hemoglobin (HbO) levels 
in the prefrontal lobe. Results: Repeated measures ANOVA showed no significant 
difference in 𝚫;;;;HbO among exercise modes. A trend showed that the PD group 
displayed the greatest level of 𝚫;;;;HbO during PE and minimum with AE. A 2x3 
mixed model ANOVA revealed no significant group x mode interaction. However, a 
trend showed that the PD group displayed greater levels of 𝚫;;;;HbO during PE and 
AAE whereas the control group revealed greater levels during AE and AAE. Four 
representative channels were selected for regional comparison of brain activation 
during AAE between groups. They demonstrated significant differences in the middle 
frontal cortex (p<.049), orbital cortex (p<.039), intermediate frontal cortex (p<.033), 
and granular frontal cortex (p<.022). Conclusion: Our findings suggest that people with 
PD showed higher levels of brain activity during passive and active-assistive modes 
of exercise as compared to active cycling. Brain activity levels during active-assistive 

exercise can be different when compared to those without PD. The results may help 
understand the underlying neural mechanism associated with positive outcomes 
following active-assistive exercise in PD.

1121 Board #247 May 27 2:30 PM - 4:00 PM
Impact Of Marriage On Physical Activity Behavior In 
Women With Multiple Sclerosis
Megan E. Ware, Kevin K. McCully, FACSM. University of 
Georgia, Athens, GA. (Sponsor: Kevin McCully, FACSM)
Email: mew77577@uga.edu
(No relevant relationships reported)

PURPOSE: Support is critical for individuals with multiple sclerosis (MS) to adopt 
and continue physical activity (PA). The role that spouses play in the adoption and 
continuation of PA in women with MS has yet to be explored.
METHODS: Four women with MS volunteered for in-depth interviews lasting 
approximately an hour. The interviews were semi-structured and covered topics such 
as: marriage context, PA choices and behaviors, PA activities alone and with spouse, 
etc. Interviews were transcribed (with identifiers removed) and analyzed in case 
studies, then cross-cases for overlapping themes.
RESULTS: Four cases were developed. Theresa is an older woman with MS for which 
PA is encouraged by her spouse, and some PA is engaged in together, such as walking 
pets. She states, “It’s not walking like we used to walk, but we are out there together.” 
Margaret is an older woman with MS for which PA is engaged in completely alone. 
Intentional PA is performed alone because of her spouse’s lack of motivation. She 
states, “I always feel like he could use it as much as I could, but there’s no motivation 
and he has to motivate himself.” Claire is a young woman with MS who engages in PA 
outdoors with her spouse but feels her choices in PA done together can be dependent 
on her spouse’s desires over her own. She states, “Maybe sometimes if he’s not with 
me, I would um⋯ push myself harder I think.” Joanna is a mid-life woman with MS 
who engages in PA outdoors with her spouse and children, as well as indoors with a 
personal trainer focused on mobility. She feels that her spouse provides support in both 
types of PA. She states, “Oh, he so strongly encourages it! He, he is honestly my #1 fan 
if, if there is something new that I did at the gym that day, he wants to see it, he wants 
to do it... knowing he has my back and is in my corner lets me know that you know it 
will be a struggle but it is, it is worth it.” All four women discussed the importance of 
support in PA, despite differences in spousal engagement in PA.
CONCLUSIONS: This study points to the importance of support and perception of 
support by marriage partners for women with MS. Future physical activity programs 
for women with MS should consider the role marriage partners play in decisions to be 
physically active. Effectiveness of PA interventions might be enhanced by increasing 
the involvement of marriage partners.

1122 Board #248 May 27 2:30 PM - 4:00 PM
Multimodal Pain Management Following Total Knee 
And Hip Arthroplasty: Impact On Functional Outcomes
Jason Lou, David Jacobs, Wyatt Kupperman, Daniel Krasna, 
Jacquelyn Jacobs, Ankur Verma. Schwab Rehabiliation Hospital/
University of Chicago, Chicago, IL.
(No relevant relationships reported)

PURPOSE: To investigate if multimodal pain medication management improves 
functional status and decreases opioid consumption in the inpatient subacute 
rehabilitation setting following total hip and knee arthroplasty.
METHODS:
Retrospective cohort electronic medical record analysis over a three-year period. 
Patients divided into 3 groups based on pain regimens: Opioid Only (O), Opioid and 
NSAIDS (NS), Opioid and Neuromodulators (ON). Morphine milligram equivalent 
(MME) doses were calculated for all opioids. Charts were evaluated for Functional 
Independence Measure (FIM) scores in walking, wheelchair, bathing, toilet transfer, 
bed transfer, and walking distance.
RESULTS:
A total of 161 patients were included in the study: 99 O, 43 ON, and 19 NS. The mean 
age of the study population was 65 years old, with 70% of patients being female, 
African American, and having received unilateral knee replacement surgery. There 
were no significant inter-group demographic differences. The ON group showed the 
greatest improvement in FIM scores for Walking, Wheelchair mobility, Bathing, 
and Bed transfers (See FIM Score table). All patients treated with multimodal pain 
regimens improved from walking 50-149 feet on admission to greater than 150 feet on 
discharge, whereas 3/17 patients treated with opiates only did not improve to walking 
greater than 150 feet. At discharge, the O group was using ~59 morphine milligram 
equivalent (MME) doses per day, whereas the ON group was using 50 MME, and the 
NS group was using 41.5 MME. Differences in FIM scores and MME dosing did not 
reach statistical significance.
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CONCLUSIONS:
Patients treated with multimodal pain regimens achieved CDC recommended 
guidelines of <50 MME per day on discharge. Patients treated with opiates and 
neuromodulators showed the greatest functional outcome gains in 4/5 categories.

1123 Board #249 May 27 2:30 PM - 4:00 PM
Addition Of A Kinesiologist-guided Functional 
Exercise To Intradialytic Cycling Program: A 
Randomized Controlled Trial
Spela Bogataj1, Jernej Pajek1, Jadranka Buturovic Ponikvar1, 
Maja Pajek2. 1UMC Ljubljana, Ljubljana, Slovenia. 2University 
of Ljubljana, Ljubljana, Slovenia.
Email: sspelabogataj@gmail.com
(No relevant relationships reported)

Purpose Intradialytic cycling is a widely used workout mode for hemodialysis 
patients whereas added benefit of other exercise modalities remains unknown. This is 
the first randomized controlled trial on the effects and sustainability of the functional 
training and exercise counseling in addition to a standard basic intradialytic cycling 
exercise program. Methods Patients were randomly assigned to a kinesiologist-
guided functional training in addition to intradialytic cycling (n = 20, experimental 
group) or intradialytic cycling only (n = 20, control group) over 16 weeks. The 
experimental group attended predialysis guided functional exercise and counseling 
session in the first 8-week induction phase. In the second 8-week maintenance phase, 
the experimental group was encouraged to perform functional training at home on 
non-dialysis days. The main study endpoint was 10-repetition-sit-to-stand test time at 8 
weeks. Results In the 10-repetition-sit-to-stand test at 8 weeks, the experimental group 
improved significantly better than controls (-4.5±1.9 s, 95% CI -8.4 to -0.7; P=0.021), 
which was maintained at week 16 (-4.7±2.1 s, 95% CI -9.0 to -0.3; P=0.037). For the 
secondary endpoints at week 8, the experimental group significantly outperformed 
controls at handgrip strength for 3.7±1.2 kg (95% CI 1.3 to 6.2; P=0.004), sit-and-
reach lower body flexibility test for 5.8±1.4 cm (95% CI 2.9 to 8.6; P<0.001), Stork 
balance test for 0.7±0.2 s (95% CI 0.4 to 1.1; P<0.001), and back scratch upper body 
flexibility test for 5.8±1.8 cm (95% CI 2.2 to 9.5; P=0.003). At week 16, superior 
results of the experimental group in secondary end-points remained preserved for 
handgrip strength, balance, and back scratch flexibility tests (p<0.05 for all). No major 
exercise-related adverse events were observed. Conclusions Functional training 
with exercise counseling added to basic intradialytic cycling program meaningfully 
improves physical performance and successfully prepares dialysis patients for 
sustainable home exercise.

1124 Board #250 May 27 2:30 PM - 4:00 PM
Effect Of A Rural Multidisciplinary Community 
Program On Postural Stability Among Individuals With 
Parkinsonism
Michelle Bateman1, Sabiha Parveen2, Brandt Brickell2, Chad 
Romoser2, Tim Passmore2. 1Northwest Missouri State University, 
Maryville, MO. 2Oklahoma State University, Stillwater, OK.
(No relevant relationships reported)

Parkinson’s disease (PD) is a multimodality disorder that often times impairs an 
individual’s gait, balance, cognition, speech, swallowing and overall quality of life. 
Alarmingly, individuals with PD are two times more likely to fall when compared 
to individuals with other neurological disorders and are thus 60-70% more likely 
to experience a fall when compared to the generally healthy geriatric population. 
PURPOSE: The purpose of this study was to examine the effect of a rural 
multidisciplinary community program on balance among individuals with Parkinson’s 
disease and Parkinson plus conditions. METHODS: Participants with idiopathic PD 
or corticobasal degeneration (CBD) with no co-existing neurological disorders (n=6) 
engaged in a 16-week rural multidisciplinary community program that met weekly for 
90 minutes. The Biodex Balance System was used to assess postural stability which 

is an indicator of balance. The dependent variables were OSI, API, MLI with eyes 
opened and eyes closed. Wilcoxon Signed Rank test was utilized to analyze differences 
in balance pre and post 16-week intervention. The treatment session consisted of 
45-minute dual-task fall prevention exercises followed by a 45-minute speech and 
cognitive program (i.e., the LOUD Crowd® program). RESULTS: The average 
duration of the disease was 5.5 years. There were statistically significant results at 
post-data collection for MLI eyes open (Z = -2.201, p = .028), OSI eyes closed (Z = 
-1.997, p = .046), API eyes closed (Z = -2.023, p = .043), and MLI eyes closed (Z = 
-2.207, p = .027). However, there were no statistically significant results for OSI eyes 
open (Z = -.420, p = .675) and API eyes open (Z = -1.472, p = .141). CONCLUSION: 
Findings from the study suggest that a rural multidisciplinary community program that 
utilizes dual-task fall prevention, speech, and cognitive exercises may be beneficial 
for improving balance among individuals with Parkinson’s disease and Parkinson plus 
conditions. Researchers recommend a follow-up study with a larger sample size and 
a true control group. This research project was partially sponsored by the Parkinson’s 
Foundation Community Grant.

1125 Board #251 May 27 2:30 PM - 4:00 PM
Effectiveness Of SNPE On Disability, Range Of Motion, 
Muscular Strength, And Pelvic Pain In Women With 
Chronic Low Back Pain
Heejin Lee1, Jiyoo Yoon2, Jungki Choi2, Jihye Kyeong2, Somi 
Yun1, Yoonbin Lee1, Jae Gu Hwang1, Dae Taek Lee1. 1Kookmin 
University, Seoul, Korea, Republic of. 2Korea Good Posture Lab, 
Inc., Seoul, Korea, Republic of.
Email: 2002heejin@gmail.com
(No relevant relationships reported)

Purpose The SNPE (Self Natural Posture Exercise), developed and practiced widely 
in Korea uses unique tools and body correction belts to make tension release and 
to correct unbalanced posture. This study examined the effectiveness of SNPE on 
disability, range of motion (ROM), muscular strength, and pelvic pain in young 
women with chronic low back pain. Methods Twenty five women (27.6±6.5 yrs, 
23.8±3.8 kg/m2) who had back pain for more than 3 months and scored 5-14 of the 
Korean Oswestry Disability Index (KODI) were divided into three groups; SNPE 
group (SNPEG, n=9), stretching group (SG, n=8), and non-exercise group (NG, 
n=8). SNPEG and SG participated in a respective 60 min exercise program twice a 
week for 12 weeks, while NG did not. KODI, Remodified Schober Test, Finger-to-
Floor Distance Test, back strength, and VAS were measured at pre and post of 12 
weeks. Statistical analysis was performed by paired t-test and ANCOVA. Results The 
lumbar disorder index was significantly decreased in SNPEG (pre: 7.6±2.7 vs. post: 
3.1±2.7, p<0.001), and the decrease was the biggest in SNPEG than other two groups 
(p<0.001). Flexion of lumbar increased from 22.4±2.7 to 26.8 ± 2.9 cm (p<0.05) while 
extension decreased from 12.2±1.0 to 10.9±1.0 cm (p<0.05). Lateral flexion to left side 
was decreased from 46.8±3.9 to 42.5±2.7 cm in SNPEG and from 46.6±3.2 to 44.7±3.4 
in SG (p<0.01), and lateral flexion to right side showed similar changes (p<0.01). 
No changes in lateral flexion to both side in NG was found. The changes in flexion, 
extension, and lateral flexion to left and right were the largest in SNPEG (p<0.05). 
Back strength increased in SNPEG from 57.5±13.4 to 72.6±12.5 kg (p<0.001), while 
other groups did not increase. Pelvic pain in SNPEG decreased in all 10 sites from 
4.6±1.1, 3.0±1.5, 6.5±1.4, 5.8±1.6, 4.7±2.2, 5.7±1.9, 5.2±2.5, 6.3±2.1, 6.3±2.2, and 
6.4±2.4 to 0.7±0.9, 1.2±1.3, 2.3±1.5, 2.2±1.6, 1.6±1.9, 2.1±1.6, 2.5±2.2, 3.1±2.4, 
1.8±0.8, and 1.7±0.8 in Sacrum left and right (L-R), Iliopsoas L-R, Lateral Iliac Crest 
L-R, Adductor L-R, and Gluteus maximus L-R, respectively (p<0.05). Pelvic pain 
in SG also decreased in all sites (p<0.05) while not in NG. Conclusion The results 
suggest that the SNPE can be an effective exercise program for improving disability, 
ROM, muscular strength, and pelvic pain release in young women with low back pain.

1126 Board #252 May 27 2:30 PM - 4:00 PM
Arm Use In The Humeral Elevation Range Of Tendon 
Compression For Manual Wheelchair Users
Brianna M. Goodwin1, Omid Jahanian1, Stephen M. Cain2, 
Meegan G. Van Straaten1, Emma Fortune1, Melissa M. B. 
Morrow1. 1Mayo Clinic, Rochester, MN. 2University of Michigan, 
Ann Arbor, MI.
Email: Goodwin.Brianna@mayo.edu
(No relevant relationships reported)

Shoulder tendon pathology is 10 times more likely in chronic manual wheelchair 
(MWC) users than in controls [1]. The increase in pathology is often attributed to a 
narrowing of the subacromial space, which is smallest between 30-60° of humeral 
elevation (HE) [2]. MWC users spend significantly more time in 30-60° of HE than 
controls [3]; however, their arm activity while in this workspace is unknown.
PURPOSE: To determine the active and sedentary time of the arms for MWC users 
and controls while in 30-60° of HE.
METHODS: Under IRB approval, participants wore three wireless inertial 
measurement units (Emerald, APDM, Inc.; 128 Hz) on their bilateral upper arms and 
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torso for one to two days. Custom MATLAB (MathWorks, Inc.) code calculated the 
HE [3] and acceleration-based activity levels [4] of both arms for each second. The 
percentage of daily wear time each participant spent in sedentary and active time in 30-
60º of HE was calculated for each arm. Separate paired t-tests were used to determine 
differences between cohorts (α<0.05).
RESULTS: 34 MWC users (sex: 6f, age: 43 ± 13, injury level: C6-L1, years since 
injury 11 ± 11) and 34 controls (sex: 6f, age: 43 ± 13) were enrolled. MWC users 
and controls spent similar amounts of time active; however MWC users spent a 
significantly higher percentage of time sedentary.

Percentage of the day spent active, sedentary, and overall in 30-60° of humeral 
elevation

Manual 
Wheelchair 
Users

Control p-value

Percentage of day in 30-60° of humeral 
elevation (%) [3]: Dominant Arm 63.6 ± 14.4 50.4 ± 

13.1 <0.0001

Percentage of day in 30-60° of humeral 
elevation (%) [3]: Non-Dominant Arm 59.5 ± 14.3 48.4 ± 

13.5 0.003

Percentage of daily wear time spent active 
(%) in 30-60° range of humeral elevation: 
Dominant Arm

23.6 ± 8.8 21.1 ± 
7.6 0.25

Percentage of daily wear time spent active 
(%) in 30-60° range of humeral elevation: 
Non-Dominant Arm

21.5 ± 9.3 19.5 ± 
8.9 0.41

Percentage of daily wear time spent 
sedentary (%) in 30-60° range of humeral 
elevation: Dominant Arm

40.6 ± 15.2 30.2 ± 
11.8 0.002

Percentage of daily wear time spent 
sedentary (%) in 30-60° range of humeral 
elevation: Non-Dominant Arm

38.9 ± 14.9 29.4 ± 
11.6 0.007

CONCLUSIONS: Although MWC users spend more time in 30-60° of humeral 
elevation, the majority of this time is sedentary, emphasizing the importance of 
understanding other factors such as arm loading and velocity of movement in this 
population. MWC users may be loading their arms more while in sedentary (i.e., 
resting condition) and active (i.e., propulsion) conditions, which may contribute to the 
increase in pathology.
[1] Akbar M et al., 2010. JBJS, 92:23-30.[2] Larence R et al., 2017. J Orthop Res, 
35:2329-37. [3] Goodwin B et al., 2019. Under Review. [4] Lugade V et al., 2014. 
Med Eng Phys, 36:169-76. Supported by NIH R01HD84423-01 and NCATS UL1 
TR002377

1127 Board #253 May 27 2:30 PM - 4:00 PM
An Adapted Judo Program Improves Psychosocial 
Behaviors In Children With Autistic Spectrum 
Disorders
Myriam Guerra-Balic, Vanessa García-Núñez, Cristina Curtó-
Luque, Antonia Maria Gómez-Hinojosa, Josep Oriol Martinez-
Ferrer, José Morales-Aznar. University Ramon Llull, Barcelona, 
Spain.
Email: miriamelisagb@blanquerna.url.edu
(No relevant relationships reported)

INRODUCTION: Persons with Autistic Spectrum Disorder (ASD) present several 
effects on the neurological development, with difficulties on social, behavioral and 
communication abilities that negatively affect daily life activities. Judo is a sport with 
great pedagogical tradition that provides benefits in children with ASD further than the 
physical activity by itself. PURPOSE: to study the evolution of psychosocial behavior 
of children after an adapted judo program, a study of feasibility
METHODS: 11 children of both sexes (age 11,36 ± 2,34 year, height 156,78 
± 7,37 cm, and weight 56,71± 7,14 kg) participated in the study after obtaining 
the IRB approval, informed consent from their parents/legal tutors and informed 
assent from themselves. After 8 controlled weeks without an intervention, all the 
children participated in an adapted judo program once every week during 12 weeks. 
Psychosocial behavior was measured with the Gilliam Evaluation Scale used 
for ASD diagnosis (GARS-3), who includes 6 sub-scales: Repetitive Behaviors, 
Social Interaction, Social Communication, Emotional Responses, Cognitive Style, 
Maladaptive Speech. The GARS-3 was applied to the same sample three times: 
baseline, after 8 weeks without intervention (as control assessment) and after 12 week 
of intervention. Descriptive for all variables and an ANOVA of repeated measurements 
were calculated to study differences Baseline, pre and post intervention (p<0.05).
RESULTS: No differences were found between the first and second assessment 
in all six sub-scales, as expected. Between the second and the third assessments, 
there were significant differences in the Social Interaction sub-scale (17.7±10.1 vs 
9.1±4.3; p<0.05) showing an improvement post-intervention, as a low value does not 
correspond to a typical ASD behavior

CONCLUSIONS: Adapted judo program can improve psychosocial behaviors in 
children with ASD. More research is needed increasing the number of participants and 
the number of sessions per week.

1128 Board #254 May 27 2:30 PM - 4:00 PM
Physical Activity And Shoulder Health Behaviors In 
Recreational Wheelchair Athletes
Charles Kenyon1, Mark Sederberg1, Donald Kasitinon2, Erek 
Latzka1. 1University of Washington, Seattle, WA. 2University of 
Texas Southwestern, Dallas, TX.
Email: c.kenyon.do@gmail.com
(No relevant relationships reported)

PURPOSE: To assess exercise habits, injury prevention behaviors, and the prevalence 
of shoulder pain in a population with physical disabilities involved in adaptive sports. 
METHODS: A cross-sectional descriptive survey was completed by 24 recreational 
wheelchair athletes (13 male, 11 female) age 13 and older. Participants were surveyed 
at two separate community events promoting adaptive sports participation. All 
participants were cognitively able to complete the survey independently. RESULTS: 
70.8% of respondents practiced, competed, or trained in their primary sport year-
round, and 29.2% participated in more than one adaptive sport. When in-season 
58.3% reported achieving >150 minutes of moderate to strenuous exercise per week, 
and 41.7% achieving >240 minutes per week. Compared to the off-season, 45.8% 
and 25.0% of athletes completed >150 minutes per week and >240 minutes per week 
of moderate to strenuous exercise respectively. 58.3% reported not being satisfied 
with their amount of physical activity, citing time, access to adaptive equipment and 
facilities as the most common barriers. 62.5% reported shoulder pain as a result of 
adaptive sports participation, 41.7% had experienced shoulder pain in the past year, 
and 37.5% endorsed shoulder pain interfering with daily function. 75.0% reported 
regularly performing injury prevention exercises, but of those who did not, access 
to equipment and lack of information on current recommendations were cited as the 
most common barriers. Encouragingly, a majority of respondents reported discussing 
physical activity (95.8%) and shoulder health (75.0%) with a health care professional. 
CONCLUSION: Within this group of adaptive athletes most participants reported 
significant amounts of physical activity when engaged in their primary sport, however 
a notable decrease in activity was noted during off-season periods. Most athletes had 
experienced shoulder pain as a result of sport participation, with this pain frequently 
interfering with daily function. Given barriers identified, implementation of adaptive 
fitness and injury prevention programs should focus on athlete education, be low-cost, 
and provide convenient access to appropriate adaptive equipment.

1129 Board #255 May 27 2:30 PM - 4:00 PM
A Comparison Of Sleep And Physical Activity Patterns 
Between Typically Developing Adolescents And 
Adolescents With Developmental Disorders
Nicholas Leahy1, Jeanette Garcia2, Emily Vanderburg2. 
1University of Central Florida, Winter Park, FL. 2University of 
Central Florida, Orlando, FL.
(No relevant relationships reported)

PURPOSE:Youth with developmental disabilities (such as ASD and CP) may be less 
like to meet recommendations for moderate to vigorous physical activity (MVPA) or 
sleep duration compared to typically developing adolescents. However, there is limited 
research comparing objective measures of activity and sleep among TD children, 
children with ASD, and children with CP. The purpose of this study was to examine 
objectively-measured MVPA, sedentary behavior, and sleep quality in TD adolescents 
and adolescents diagnosed with CP and ASD. METHODS: Subjects consisted of 
10 TD children, 10 children with ASD, and 8 children with CP, matched on age 
and gender (mean age: 10.5 years; 60% male).Children wore an ActiGraph GT9X 
accelerometers, over a 7-day period. , to assess minutes per day of MVPA, sedentary 
behavior, and total sleep time. Sleep efficiency was also collected for all three groups 
y One-way ANOVA was used to examine differences among TD youth, youth with 
ASD, and youth with CP. Tukey post-hoc tests were then conducted to determine 
where differences existed between the three groups. RESULTS: Children with CP 
accumulated significantly more sedentary minutes (662 ±199) than TD children 
(388.2 ±79.9 p=.002), while TD children accumulated significantly greater minutes of 
MVPA(118.45 ±50.36) compared to both children with CP(17.32 ±17.89) and children 
with ASD (53.7 ±45.8), ( p<0.0001). Additionally, youth with CP (95% ± 3.6) had 
greater sleep efficiency than youth with ASD ( 89% ± 4.8; p=.03). CONCLUSIONS: 
Children with developmental disorders may accumulate lower amounts of MVPA 
compared to TD youth, however, no differences were found between TD youth 
and youth with CP regarding sleep quality. These findings suggest that population-
specific interventions are critical to improve health in both TD youth and youth with 
developmental disabilities.
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1130 Board #256 May 27 2:30 PM - 4:00 PM
The Effects Of Muscle Quality On Physical Function
Hsuan Wu1, Shiow-Chwen Tsai1, Chii-Min Hwu2, Ting-ru Lin3, 
Ting-Chung Chen4, Jing-Ya Peng4. 1institution of sport science, 
Taipei city, Taiwan. 2Section of Endocrinology and Metabolism, 
Taipei city, Taiwan. 3School of Nursing, Taipei city, Taiwan. 
4Physical Therapy and Assistive Technology, Taipei city, Taiwan. 
(Sponsor: Chia-Hua Kuo, FACSM)
Email: sctsai6@gmail.com
(No relevant relationships reported)

INTRODUCTION: Type 2 diabetes mellitus is associated with loss of muscle quality 
may alter the functional capacity. PURPOSE: To investigate whether handgrip 
muscle strength or quality could be useful to predict dynapenia and assess functional 
capacity in Type 2 DM elderly. METHODS: A total of 79 elderly with diabetes were 
recruited (n=79; male=38; female=41; age: 69.8±8.7 years old). Body composition 
(Inbody), physical function (walking speed, 30 second Sitting-Standing, Timed Up 
and Go, balance, physical activity scale for the elderly (PASE )), handgrip quality 
(handgrip strength divided by body lean mass (BLM) in Kg/KgBLM) were evaluated. 
The correlation between age, muscle strength, PASE score, body composition and 
physical function tests was analyzed by Pearson’s correlation coefficient (r). T-test and 
One-Way ANOVA were used to analyze the effect of three different muscle strength 
groups on physical function. P values ≤0.05 were considered statistically significant. 
RESULTS: In male, a positive correlation was observed between the handgrip quality 
(kg/BLM) and open eyes one leg standing (r=0.567, p=0.002), close eyes sharpened 
Romberg (r=0.450, p=0.005), 30 second Sitting-Standing (r=0.374, p=0.022), Timed 
Up and Go (r=-0.375, p<0.02), and PASE score (r=0.423, p=0.01). In female, the 
results showed a positive correlation between handgrip quality (kg/BLM) and close 
eyes one leg standing (r=0.391; p=0.011), 30 second Sitting-Standing (r=0.447; 
p<0.003), and Timed Up and Go (-0.380, p<0.014). There was no correlation between 
handgrip quality, Romberg test and fasting blood glucose. To evaluate the prediction of 
handgrip quality on physical function, the participants were divided into three groups 
by values of handgrip quality 0.6382 and 0.7728. Either male or female, the One-Way 
ANOVA results showed that the lower handgrip quality the higher age, body weight 
(p<0.05). The performance of Timed Up and Go, 30 second Sitting-Standing, opened 
eyes one leg standing, and 5 times Sitting-Standing is better in the higher handgrip 
quality than low handgrip quality. CONCLUSION: Handgrip quality can be used to 
predict physical function of the elderly diabetic patients in clinical.
Supported by grants VN107-07 and V108C-172.

1131 Board #257 May 27 2:30 PM - 4:00 PM
Quality Of Life In Spinal Cord Injury Patients Before 
And After Exercise Intervention
Alex McDonald1, Robert Sallis, FACSM1, Gary Smith2, Hal 
Hargrove3, Milke Alper4. 1Kaiser Permanente Fontana, Fontana, 
CA. 2Pomona College, Claremont, CA. 3The Claremont Club, 
Claremont, CA. 4The Claremont CLub, Claremont, CA.
Email: alex.mroszczyk-mcdonald@kp.org
(No relevant relationships reported)

More than 1 million people are living with a spinal cord injury (SCI) in the United 
States alone. Research suggests improvement in daily function as well as biochemical 
markers in SCI patients who participate in regular exercise. There is limited data on 
the specific impact of exercise as it pertains to Quality of Life (QOL), complications or 
general sense of wellbeing. Purpose To obtain objective QOL data using validated SCI 
questionnaire instruments before and after exercises intervention done at the Claremont 
Club Perfect Step Program. Methods The Claremont Club Perfect Step is a fitness 
facility that has been providing structured exercise programs for patients with SCI 
for 10 years. We completed a survey of 41 patients regarding their QOL before and 
after entering this program. The survey questions were drawn from a validated Spinal 
Cord Injury—Quality of Life (SCI-QOL) survey. A matched-pair t test was used to 
compare the 6-month answers to the baseline measures of QOL. Results Patients with 
spinal cord injuries who participated in this program reported statistically significant 
improvements in 83 of 92 survey categories, including improved mental health, 
reduced complications and fewer or lower doses of medication. With the QOL scores 
ranging from 1 (lowest) to 5 (highest), the average score increased by 0.72 (18.8%), 
from 3.82 to 4.54. Measures of mood, energy and confidence significantly improved. 
Measures of depression reduced. Measures of pain and pain interference on social and 
work life significantly decreased. Lastly, bladder accidents or disruption of daily life 
due to bladder incontinence significantly improved. There was also a trend toward 
reduced urinary tract infections as well as reduced pressure sores or pressure injuries. 
Discussion/Conclusions The depth, breadth, and magnitude in improved QOL scores 
is impressive. These results indicate that exercise intervention for patients with SCI 
should be not be the last step, once traditional medical care has been exhausted, but an 
early intervention to maximize QOL and potentially reduce complications from SCI. 

Although structured exercise has often fallen outside the scope of traditional medical 
care for patients who experience SCI, it should be considered a first-line treatment that 
appears to be relatively safe and highly effective.

1132 Board #258 May 27 2:30 PM - 4:00 PM
Physical Activity Levels And Health Problems In 
Employees Of Stationary Nursing Homes: Is There An 
Association?
Jan Wilke, Oliver Vogel, Lutz Vogt. Goethe University 
Frankfurt, Frankfurt am Main, Germany.
Email: wilke@sport.uni-frankfurt.de
(No relevant relationships reported)

Epidemiological data demonstrate that employees of nursing homes frequently suffer 
from illness and musculoskeletal disorders. Previous studies were mainly based on 
medical diagnoses and registered days of absence. The prevalence of pre-diagnostic 
health problems (HP) and resulting subjective impairments in participation and job-
related performance are thus unclear.
PURPOSE: Our study assessed these factors and their potential association with 
physical activity levels (PA).
METHODS: Employees of two stationary nursing homes in Germany (n = 47, age: 
47 ± 23 years, 42 females) once per week completed the OSTRC questionnaire over 
a total period of six weeks. The instrument captures the occurrence of HP (illness 
and musculoskeletal disorders) as well as related symptoms and restrictions in job 
participation. Accelerometers, worn on seven consecutive days, were used to assess 
PA. The association between PA and parameters indicating pre-diagnostic HP and their 
consequences was tested by means of point biserial correlations.
RESULTS: About 85% of the participants reported a HP during the past six weeks. 
Musculoskeletal disorders were more prevalent than illness (66% vs. 47%). Almost 
one third of the employees (29.8%) had to reduce working time at least once due to a 
HP and more than 6 in 10 persons (63.8%) experienced restrictions in job performance. 
The most frequent locations of orthopaedic problems were the neck, lumbar spine, 
shoulder and knee. With 48 ± 23 MET h/week, the sample was highly active, all 
participants fulfilled the WHO’s minimal recommendation of 7.5 MET/h per week. PA 
was not associated with the occurrence of HP and their consequences (all p<.05).
CONCLUSIONS: The association of high PA levels and general/musculoskeletal 
health may not exist in employees of stationary nursing homes. The development of 
interventions aiming to tackle the burden of population-specific HP therefore retains 
high relevance in future research.

1133 Board #259 May 27 2:30 PM - 4:00 PM
Skeletal Muscle Mitochondrial Capacity Is Similar 
In Ambulatory And Non-ambulatory Children With 
Cerebral Palsy
Sudarshan Dayanidhi1, Alexia Rudofski1, Marysol Encarnacíon2, 
Jill Larson3, Vineeta Swaroop3. 1Shirley Ryan AbilityLab/
Northwestern University, Chicago, IL. 2Drexel University, 
Philadelphia, PA. 3Ann and Robert E. Lurie Children’s Hospital, 
Chicago, IL.
Email: sdayanidhi@northwestern.edu
(No relevant relationships reported)

PURPOSE: Cerebral palsy (CP) is the most common childhood movement 
dysfunction secondary to a brain injury around birth. These children can be classified 
as ambulatory or non-ambulatory based on their functional abilities. Importantly, 
they expend significantly increased energy expenditure during movement. Muscle 
mitochondria, specifically the electron transport system are responsible for oxidative 
capacity, energy production and are associated with functional capacity. Unfortunately, 
mitochondrial oxidative capacity in children with CP and its association with different 
functional levels is not known. We measured maximum mitochondrial respiration 
rates directly from biopsies in children with CP, compared across ambulatory levels. 
METHODS: Twenty children (6-16 years, 10 M/6F, Ambulatory-12), undergoing 
surgery participated in this study. Twenty-nine biopsies were obtained from adductors, 
vastus lateralis, gastrocnemius. Carbohydrate and fatty acid respirometry substrate-
uncoupler-inhibitor titration (SUIT) protocols were performed on permeabilized 
muscle fiber bundles. In addition, muscle homogenate was used to measure citrate 
synthase activity as a marker of mitochondrial content. Ambulatory capacity was 
measured using 6-minute walk tests (n=7), muscle strength, and gait velocity (n=15) 
during routine therapy visits.
RESULTS: Surprisingly, maximal mitochondrial phosphorylation capacity was similar 
across between functionally ambulatory and non-ambulatory children (77.1± 23.9 vs. 
84.9± 24.0 pmol O2/s/mg). This was uncorrelated with mitochondrial content (p>0.1), 
as measured by citrate synthase. Mitochondria in children with CP still preferentially 
used carbohydrates over fatty acids based on state-3 respiration. Functionally 
ambulatory children showed positive associations between mitochondrial function 
and ambulatory capacity measures (r2 values for gait velocity=0.50, 6-meter walk 
test=0.33, p< 0.05).
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CONCLUSIONS: Mitochondrial function are typically associated with activity 
level. Surprisingly, functionally ambulatory children with CP did not have greater 
mitochondrial function compared to non-ambulatory children and might even be lower. 
Importantly, within ambulatory children walking capacity was related to maximal 
mitochondrial function.

1134 Board #260 May 27 2:30 PM - 4:00 PM
Fall Risks Increase In Aging Women
Priscilla Beaupré, Rubens A. da silva, Tommy Chevrette. 
Université du Québec à Chicoutimi, Chicoutimi, QC, Canada.
Email: priscilla.beaupre1@uqac.ca
(No relevant relationships reported)

PURPOSE: Accidental falls are one of the leading causes of hospitalization for injury 
and result in a high death rate among older Canadians. There are about 30% of people 
over the age of 65 living in the community fall every year. In addition, aging process 
is related to individual decrease in physical and functional abilities that increase the 
risk of falls. Older women are more likely to experience more severe trauma after 
falling than men. The objective of this study is to evaluate the impact of aging on 
functionality, postural balance and falls risk in aging women. METHODS: 19 women 
formed two age groups (n= 7 in 45-54 years and n= 12 in 55-64 years) and performed 
three assessment tests: 1- Step Test to measure lower limbs speed, 2- Sit to Stand Test 
for lower limbs Strength and 3- Postural Balance Test using the force platform during 
semi-tandem position, with eyes open and eyes closed. Postural balance response was 
based in Centre of Pressure (COP) velocity sways in antero-posterior and in medio-
lateral directions. RESULTS: A large effect size was observed (Hedge’s g = 1.447), 
and a significant lower extremity speed (p = 0.005) in the older group compared to 
the younger group. The Lower-limbs Strength showed a large effect size (g = -0.86), 
however, not significant (p =0.075) between groups. A large effect size and significant 
COP velocity increase was observed in the older group for both antero-posterior (p 
<0.05, g = -0.887) and medio-lateral (p <0.05, g = -0.731) directions as compared to 
the younger group. Finally, significant differences (p <0.001) and a large effect size 
were observed between eyes open (g = -1.506) and closed (g = -1.441) conditions 
for COP velocity sway for both directions. CONCLUSION: Aging in women can 
significantly change the postural balance performance as well as speed adjustments 
of the lower limb. These findings add to the body of knowledge on aging women and 
should be considered when planning and developing services. Complication risks after 
a fall in aging women are deleterious suggesting that developing activities to improve 
speed and balance are favored to ensure a longer life expectancy in aging woman’s 
health.

1135 Board #261 May 27 2:30 PM - 4:00 PM
People With Disabilities Perception Of Quality Of Life 
After Participation In A Student Service-Learning 
Program
Donald J. Brolsma. California State University, Northridge, 
Northridge, CA.
(No relevant relationships reported)

TITLE: People with Disabilities Perception of Quality of Life After Participation in a 
Student Service-Learning Program
AUTHORS: Donald Brolsma, Katira Abdolrazagh, Janet Sandoval, Kristina Burch, 
Elizabeth Garcia, Alyssa Granillo, Kai Sun & Mai Narakasi-Jara
INSTITUTION: California State University, Northridge
ABSTRACT:
It is observed that there is a continuous decline in physical function and associated 
decline in quality of life (QoL) among individuals with disabilities. It has been 
documented that participating in physical activity significantly improves QoL. Despite 
many studies proving physical activity improves one’s QoL, there is a limited amount 
of research showing how combining student service-learning with physical activity can 
improve the QoL of individuals with disabilities.
PURPOSE: The purpose of this study was to qualitatively investigate the perception 
of QoL of individuals with disabilities and physical activity during a student service-
learning program.
METHODS: Semi-structured interviews were performed with 10 individuals with 
various disabilities. The interviews were designed to explore the perception of QoL 
and physical activity through each participants’ experience working with university 
students for the first time. Interviews were audio recorded and transcribed verbatim. 
Thematic analysis was completed using NVivo qualitative analysis software.
RESULTS: Three main themes emerged from the qualitative thematic analysis: (1) 
peers and students were the motivational factors to physical activity with positive, non-
judgmental, and supportive exercise environment, (2) increased adherence to physical 
activity, and (3) increased self-confidence performing activities of daily living.
CONCLUSION: Physical activity combined with student service-learning programs 
can potentially improve many different aspects of individuals with disabilities QoL. 
Our results show improvement in general well-being, as well as a positive experience 

of working with students. This research, and future research in the field, will help 
establish a base of evidence to tailor this type of exercise program for individuals with 
disabilities.

1136 Board #262 May 27 2:30 PM - 4:00 PM
Harnessing Digital Health To Objectively Assess 
Motor Capacity In Patient With Chronic Obstructive 
Pulmonary Disease
Olia Poursina ,MD1, Amir Sharafkhaneh, MD2, He Zhou, 
PhD1, Ilse Torres,MD1, Sogol Golafshan,B.S.1, Bryant 
Monthaporn,PhD,PT3, Christina Nguyen,B.S.3, Bijan 
Najafi,PhD1. 1Interdisciplinary Consortium on Advanced Motion 
Performance (iCAMP), Michael E. DeBakey Department of 
Surgery, Baylor College of Medicine, Houston, TX. 2Pulmonary, 
Critical Medicine and Sleep Medicine, Department of Medicine, 
Baylor College of Medicine, Houston, TX. 3Michael E. DeBakey 
VA Medical Center, Houston, TX.
Email: poursina@bcm.edu
(No relevant relationships reported)

Purpose: Current motor-capacity assessment tools based on gait test is limited in 
patients with Chronic Obstructive Pulmonary Disease (COPD) because of the need 
to carry ventilator support, high fall risk, fatigue, and limited space to administer the 
test in busy settings. In this study, we proposed an alternative tool to determine motor 
capacity based on 20-seconds rapid repetitive elbow flexion-extension test, called 
frailty meter (FM) administrable during sitting. FM is based on a single wrist-sensor 
enables quantifying frailty phenotypes including slowness, weakness, exhaustion, and 
rigidity.
Methods: Thirty-nine COPD patients (age = 68 ± 8 years, BMI = 29 ± 6 kg/m2) and 
49 age-matched controls (age = 70 ± 3 years, BMI = 29 ± 6 kg/m2) were recruited. In 
addition to FM test, conventional functional tests, including gait, balance, timed up & 
go, and 5-time sit to stance were performed.
Results: All participants achieved to complete FM test. While the feasibility for 
conventional tests ranged from 74% to 90%. When compared to the controls, COPD 
patients exhibited deteriorated motor capacity measured by conventional functional 
tests (Cohen’s d=0.60-1.52, p<0.050). The most sensitive phenotypes associated with 
COPD was found to be slowness characterized by flexion time (42% deterioration, 
d=1.46, p<0.001) and rigidity characterized by range of motion (14% deterioration, 
d=0.73, p=0.001). Significant correlations were found between FM metrics and 
conventional functional tests with the largest effect observed between slowness and 
5-time sit to stance (r=0.51, p<0.001).
Conclusion: This study demonstrated the feasibility of the FM test to quantify digital 
biomarkers associated with motor capacity in COPD patients. The proposed test could 
be served as an alternative to gait tests and thus may facilitate routine screening of 
motor-capacity in busy clinical settings. Future studies need to demonstrate sensitivity 
to change in response to intervention.

1137 Board #263 May 27 2:30 PM - 4:00 PM
Within Daily Analysis Of Physical Activity Behaviour In 
Adults With Multiple Sclerosis
Ulric S. Abonie1, Florentina J. Hettinga, FACSM2. 1University 
of Health and Allied Sciences, Ho, Ghana. 2Northumbria 
University, Newcastle, United Kingdom. (Sponsor: Professor 
Florentina J Hettinga, FACSM)
Email: uabonie@uhas.edu.gh
(No relevant relationships reported)

Little is known about the dynamic association between activity pacing and actual 
physical activity behaviour within the daily routines of persons with multiple sclerosis 
(MS). Understanding the association between activity pacing and actual physical 
activity behaviour is relevant to help optimise health promoting behaviour.
PURPOSE: To explore how activity pacing relates to actual physical activity 
behaviours in adults with MS.
METHODS: 21 persons with MS (mean age= 59 ± 9 years) wore an accelerometer 
for 7 days to assess physical activity behaviours and filled in questionnaires on their 
engagement in pacing and perceived risk of overactivity (5-point Activity Pacing and 
Risk of Overactivity Questionnaire), fatigue (7-point Fatigue Severity Scale), and 
Health-related quality of life (RAND-12). Physical activity behaviours were assessed 
by examining activity level (7-day average activity counts per minute) and activity 
variability (7-day average highest activity counts per minute each day divided by 
activity counts per minute on that day). The relationships between the variables were 
examined using hierarchical regression models.
RESULTS: Engagement in pacing, perceived risk of overactivity, activity level and 
variability were 2.25 ± .74, 2.38 ± 1.02, 241.07 (144.68) and 3.96 ± .72 respectively. 
Lower activity level was related to higher engagement in pacing (β = -.438, t = -2.66, p 
=.024). Higher activity level was associated with higher perceived risk of overactivity 



Official Journal of the American College of Sports Medicine  Vol. 52 No. 5 Supplement   S233

Abstracts were prepared by the authors and printed as submitted.

W
E

D
N

E
S

D
A

Y, M
A

Y
 27, 2020

(β = .494, t = 2.84, p = .018). No relations were found between activity variability and 
engagement in pacing (β = -.225, t = -.96, p = .361) and between activity variability 
and perceived risk of overactivity (β = .149, t = .599, p = .562).
CONCLUSIONS: The results indicate that those with lower activity levels may 
experience worsening symptoms with respect to physical disability, and may be more 
inclined and aware to pace their activities. Conversely, those with higher activity 
levels may experience less disruption through fatigue in daily life and may resort to 
the execution of too long periods of activity which may cause overactivity. Guidance 
on optimal use of pacing may be beneficial for persons with MS and improve their 
physical activity behaviour.

1138 Board #264 May 27 2:30 PM - 4:00 PM
Effects Of Aquatic-based Exercise On Perceived-
fatigue In People With Multiple Sclerosis: A Systematic 
Review And Meta-analysis
ALEJANDRO LOPEZ-VALENCIANO1, PEDRO MORENO-
NAVARRO2, MARIA AYUSO1, XIAN MAYO1, GARY 
LIGUORI, FACSM3, ALFONSO JIMENEZ1. 1King Juan Carlos 
University, MOSTOLES, Spain. 2Miguel Hernandez University, 
Elche, Spain. 3Rhode Island University, Rhode Island, RI.
Email: alex_tanaco@hotmail.com
(No relevant relationships reported)

Multiple sclerosis (MS) is a chronic, immune-mediated and neurodegenerative disease 
of the central nervous system. Since signs and symptoms associated with MS extend 
to several dimensions, people with MS (PwMS) can experience symptoms at both 
physical and cognitive dimensions. Among them, perceived fatigue is one of the most 
disabling symptoms, affecting the majority of the MS population. Hydrotherapy is 
a novel therapeutic option to improve the perceived-fatigue in PwMS, PURPOSE: 
To analyze the effects of aquatic-based exercise on perceived-fatigue in PwMS 
using a meta-analytic procedures and systematic review. METHODS: Clinical 
trials comparing aquatic exercise to no exercise treatments were searched on four 
scientific databases up to June 2019. The standard mean differences (SMD +) was 
calculated for the outcome perceived-fatigue. Firstly, general fatigue was evaluated, 
from which three sub-dimensions were also assessed (physical, psychosocial, and 
cognitive). The methodological quality of the included studies was assessed employing 
the PEDro scale. RESULTS: A total of 148 articles were initially identified, from 
which only 5 fulfilled all the inclusion criteria, other than inclusion of a control group 
and an experimental group, and a hydrotherapy program. General fatigue, assessed 
mainly through the Modified Fatigue Impact Scale, showed a significant decrease 
(SMD+ = -2.15 [95% CI = -3.44 to -0.87]; p<0.01; I2=91%). Regarding fatigue sub-
dimensions, physical fatigue achieved a significant improvement in the experimental 
group compared to the controls (SMD+ = -2.15 [95% CI = -3.72 to -0.58]; p<0.01; 
p<0.01; I2=92%). Psychosocial fatigue (SMD+ = -1.13 [95% CI = -1.86 to -0.40; 
p<0.01; I2=76%) and cognitive fatigue were also significantly improved compared 
to the control group (SMD+ = -0.57 [95% CI = -0.88 to -0.25]; p<0.01; I2=0%). 
CONCLUSIONS: Aquatic-based exercise significantly decreases all dimensions of 
perceived-fatigue in PwMS. Based on these findings, it would be useful for future 
studies to address the dose-response characterization of aquatic-based exercise 
programs (i.e. intensity, volume, frequency, training length, etc.) in order to optimize 
the physical exercise interventions for PwMS.
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1139 Board #265 May 27 1:30 PM - 3:00 PM
Occupation-Specific Physical Demands And 
Physiological Strain Of American Football Referees 
While Officiating
Emily C. Colster, Anne M. Mulholland, Clifton J. Holmes, 
Brett C. Bentley, Jonathan E. Wingo, FACSM, James B. 
Robinson, Hayley V. MacDonald. The University of Alabama, 
TUSCALOOSA, AL. (Sponsor: Jonathan E. Wingo, FACSM)
Email: ecolster@crimson.ua.edu
(No relevant relationships reported)

Occupational incidences of sudden cardiac death (SCD) are greater among workers 
that experience high levels of physical exertion, physiological strain, and extreme 
thermal environments. American football referees fall under this distinction, yet are 
underrepresented in occupational research.

PURPOSE: To bridge this gap by quantifying the physical demands and physiological 
strain they experience while officiating.METHODS: Twelve male officials (mean±SD; 
age=43±11 y, body mass index [BMI]=31.9±7.2 kg/m2, 67% white), across 3 games, 
provided urine samples for urine specific gravity (USG) determination, ingested core 
temperature (Tc) pills, and wore GPS-enabled performance monitoring systems. 
Outdoor conditions were monitored using a weather meter. Analyses included 
descriptive statistics and bivariate correlations.RESULTS: Games lasted ≈2.5 h and 
evening weather conditions were typical of the Southeastern US (wet bulb globe 
temperature: 23.5±2.2°C, relative humidity: 72.5±9.2%). Across all 3 games, 58% of 
officials were hypohydrated (USG>1.020); they covered an average of 5.5±1.6 km (total 
distance) at a speed of 1.9±0.3 kmph, with corresponding Tc and heart rate (HR) values 
of 37.4±0.4°C (peak Tc=38.3±0.4°C) and 132±16 bpm (peak HR: 169.2±17.5 bpm), 
respectively, across all referees and over the entire sampling period. Higher relative 
humidity at the start of each game was associated with greater physiological strain 
(average HR: r=0.61, P=0.04; peak HR: r=0.56, P=0.06). Pre-game hydration status 
(r=0.50, P=0.09) and BMI (r=0.50, P=0.09) tended to elicit greater physiological strain 
(defined as the proportion of the game spent above 85% of age-predicted maximal 
HR).CONCLUSIONS: Football referees experience elevated levels of physiological 
strain while performing officiating duties. Individual and environmental factors appear 
to influence levels of strain and should be explored in a larger and more diverse 
sample of referees to identify patterns and develop strategies to best mitigate strain and 
prevent SCD.

1140 Board #266 May 27 1:30 PM - 3:00 PM
Physiological Responses To Heat Stress In 
Groundskeepers
Hillary A. Yoder, Anne M. Mulholland, Lee J. Winchester, 
Jonathan E. Wingo, FACSM. University of Alabama, 
Tuscaloosa, AL. (Sponsor: Jonathan Wingo, FACSM)
Email: hillaryayoder@gmail.com
(No relevant relationships reported)

PURPOSE: The extent to which groundskeepers experience heat strain, dehydration, 
and accompanying declines in kidney function during work in hot-humid conditions is 
unknown.
METHODS: Hydration, cardiovascular, and internal body temperature measures 
were assessed in 20 groundskeepers (18 men; mean±SD age=38±8 y, body mass 
index=32±8 kg/m2) during work on 2 summer days. Before (PRE) and after (POST) 
the work shift, resting blood pressure (BP) and heart rate (HR) were measured and 
urine and blood samples were collected. At POST, fluid intake was recalled for 
the previous 24 h. Gastrointestinal temperature (TGI) was recorded every 5 min via 
ingestible telemetric sensor.
RESULTS: Average highest daily wet bulb globe temperature=39.1±3.5 °C. In 45% 
of subjects, PRE BP>130/80 mm Hg on Day 1 (D1) and Day 2 (D2). Highest HR and 
TGI achieved across both days were 143±15 bpm and 37.7±0.3 °C, respectively. On 
D1 and D2, urine specific gravity (USG; 1.021±01) and urine color (UCOL; 6±1) did not 
change PRE to POST (all P>0.28), but subjects began the workday “underhydrated” 
(concentrated urine but normal serum osmolality (Sosm)]—62% had USG≥1.020 
and 95% had UCOL≥4 despite Sosm=292±5. Fluid intake=2.3±1.6 L during work and 
consisted of 70% water and 25% sugar sweetened beverages. No subject lost ≥2% of 
body mass on D1 or D2. For 6 subjects, estimated glomerular filtration rate at PRE 
was ≤60 mL/min/1.73m2 averaged across D1 and D2. Although serum creatinine did 
not change statistically from PRE to POST across days (all P>0.18), 5 subjects had 
increases ≥0.3 mg/dL, signifying an acute kidney injury (AKI).
CONCLUSIONS: While hyperthermia was not prevalent, subjects began and ended 
the workday underhydrated. Hypertension, obesity, and low water intake may have 
contributed to the overall low kidney function and AKIs observed. Using urine color as 
a self-assessment tool could be a beneficial intervention improve hydration status and 
kidney function.Funded by NIOSH

1141 Board #267 May 27 1:30 PM - 3:00 PM
Effect Of A Hyperthermic Environment On Selected 
Physiological Variables During Occupational Stress In 
Police Cadets
Austin Sabo1, Dennis Marsili2, Yongsuk Seo3, Kristi Storti2, 
Madeline Bayles2, Hayden Gerhart2. 1Kent State University, 
Kent, OH. 2Indiana University of Pennsylvania, Indiana, PA. 
3Center for Disease Control and Prevention, Pittsburgh, PA.
Email: asabo12@kent.edu
(No relevant relationships reported)

First responders (e.g., police) may be exposed to physical occupational stressors 
in the line of duty, which may place them at risk for acute cardio-metabolic events 
(e.g., myocardial infarction). Environmental challenges may exacerbate this 
risk. PURPOSE: To observe the impact of a hyperthermic versus thermoneutral 
environment on physiological responses in police cadets performing a simulated 
occupational task. METHODS: Using an environmental chamber, 10 police cadets 
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(22.2±2.3 years), completed two occupational task exercise conditions in hyperthermic 
(HT, 380C) and thermoneutral (TN, 220C) environments on separate days. During 
each condition, participants completed a 10-minute treadmill walk at 70%-80% of 
their maximal heart rate followed by a 5-minute 50lb sandbag lift. Participants had 
10 seconds to lift the sandbag onto a table then another 10 seconds to place it back on 
the ground. The walk and lift were completed two times each per condition. Heart rate 
(HR), ratings of perceived exertion (RPE), and core temperature (T) were recorded 
immediately before entering the chamber (baseline), in the chamber at the conclusion 
of the occupational task (post-exercise), and outside the chamber after 10 min of 
rest (recovery). Two condition (HT, TN) by three time point (baseline, post-exercise, 
recovery) repeated measures ANOVAs were utilized to assess all dependent variables. 
Post-hoc analyses were performed using t-tests. RESULTS: Significant (F ≥ 8.6, p 
≤ 0.003) condition by time interactions were observed for all dependent variables. 
There were no differences (t ≤ 2.0, p ≥ 0.07) across conditions in HR (76±11 bpm TN, 
82±14 HT), RPE (6.4±1 TN, 7.1±2.4 HT), or T (37.2±0.30C TN, 37.5±0.20C HT) at 
baseline. However, each of these variables were significantly (t ≥ 2.3, p ≤ 0.05) greater 
post-exercise (104±12 bpm TN, 146±16 bpm HT; 8.9±2.4 RPE TN, 13.4±3.1 RPE 
HT; 37.6±0.30C TN, 38.3±0.30C HT) and during recovery (78±12 bpm TN, 92±13 HT; 
6.7±1.2 RPE TN, 7.7±2.2 RPE HT; 37.4±0.20C TN, 38.0±0.30C HT) in the HT versus 
the TN condition. CONCLUSION: Concomitant occupational tasks and heat stressors 
increased physiologic and perceived measures of exertion and body temperature in 
police cadets beyond that of the occupational tasks alone.

1142 Board #268 May 27 1:30 PM - 3:00 PM
Physically Active Lifestyle Prevents Impairment Of 
Blood Pressure And Pulse Pressure Work-related To 
Stress In Police Officers
Maysa Alves Rodrigues Brandão-Rangel1, Jeanne S. T. 
Vasconcellos2, Helida Cristina Aquino-Santos1, Renilson Moraes 
Ferreira1, Anamei Silva Reis1, Rayssa Tawanny Morais-Felix1, 
Amanda Cristina-Rosa3, Regiane Albertini1, Claudio Ricardo 
Frison4, Fernando A. S. Rosa2, Rodolfo Paula Vieira5. 1Federal 
University of São Paulo (UNIFESP), Santos, Brazil. 2School 
of Physical Education of Military Police of State of São Paulo, 
Santos, Brazil. 3Brazilian Institute of Teaching and Research in 
Pulmonary and Exercise Immunology (IBEPIPE), São José dos 
Campos, Brazil. 4Brazilian Institute of Teaching and Research 
in Pulmonary and Exercise Immunology, São José dos Campos, 
Brazil. 5Universidade Brasil / Anhembi Morumbi University / 
UNIFESP, São Paulo, Brazil.
Email: maysarangel_4@hotmail.com
(No relevant relationships reported)

PURPOSE: The police profession is a high-risk activity, as these professionals 
need to deal daily with violence, brutality and death, leading to high levels of stress. 
Classically, chronic exposure to situations causing stress may lead and facilitate the 
development of chronic diseases, such as cardiovascular and metabolic diseases. 
Increased pulse blood pressure (PP) is related to stiffness of large arteries predisposing 
to acute and chronic diseases, such as cerebrovascular stroke, coronary artery disease, 
heart failure and kidney diseases, which negatively affect morbidity and mortality, 
with significant consequences for public health. In addition, heart rate variability 
parameters are supposed to work as biomarkers of cardiovascular risk in response to 
stress as well. METHODS: We investigate the effects of regular practice of physical 
activity (moderate to high intensity, minimum of 5 years of regular practice and ≥ 4x/
week) by police officers who regularly practice physical activity (PAct; 32,92±5,87 
years old; n=25) from those who do not practice (PSed; 38,73±6,92; n=25) on systolic 
and diastolic blood pressure and on pulse blood pressure. The analysis of hear rate 
variability was performed by using 10 minutes of electrocardiography collection using 
the digital electrocardiography system (ECG PC, TEB®, Brazil). Body composition 
was analyzed using octopolar multifrequential bioimpedance (Maltron Inc, England). 
RESULTS: PSed presented increased systolic (136,81±21,31 mmHg x 123,56±10,92; 
p<0.01) and diastolic blood pressure (81,68±13,80 x 75,37±9,66 mmHg; p<0.0123) 
as well as pulse blood pressure (57,28±10,42 x 48,71±8,27 mmHg; p<0.0001) when 
compared with physically active ones. In addition, PSed also presented increased 
levels of perceived stress (p<0.0008), fat mass (p<0.0065), visceral fat (p<0.001) 
and reduced fat free mass (p<0.0055), but not for resting heart rate neither for any 
parameter of heart rate variability (time and frequency domain: RSS, NNS, SDNN, 
RMSSD, VLF, LF, HF). CONCLUSIONS: We conclude that increased levels of stress 
in police officers impairs functional biomarkers of cardiovascular diseases, which can 
be partially attenuated by a physically active lifestyle.

1143 Board #269 May 27 1:30 PM - 3:00 PM
Implementation Of Physical Employment Standards 
For Physically Demanding Occupations
Richard D. Stevenson1, Andrew G. Siddall2, James L. Bilzon1, 
Phillip F. Turner3. 1University of Bath, Bath, United Kingdom. 
2University of Chichester, Chichester, United Kingdom. 
3Lancashire Fire & Rescue Service, Preston, United Kingdom. 
(Sponsor: James Betts, FACSM)
Email: rdms20@bath.ac.uk
(No relevant relationships reported)

PURPOSE: Workers in physically demanding occupations are often required to 
demonstrate appropriate levels of physical capability throughout their careers by 
undertaking routine in-service physical ability assessments. However, integrating 
physical employment standards (PES) and associated tests into organisational 
policies and procedures can be challenging for employers and there is a shortage of 
best practice guidance in this area. The aim of this study is to describe the process 
of integrating a developed PES into a physical capability management procedure, 
using a real-world example in the UK Fire & Rescue Service. METHODS: Using 
physical demands and performance data from a series of studies to investigate the 
cardiorespiratory, strength and muscular endurance requirements for endorsed UK 
firefighting activities, a physical capability management process was developed with 
industry stakeholders, including management, trade unions and subject matter experts. 
The procedure was designed to manage all levels of physical ability within a physically 
demanding workforce, prioritising employee safety and fairness. RESULTS: 
Occupational scientists and industry stakeholders defined performance standards 
relating to unacceptable, unclear, and acceptable performance of criterion tasks for 
UK firefighters. Cut-scores were identified for unacceptable (red), unclear (amber) and 
acceptable (green) performance standards related to each predictive test (Table 1). A 
process for triaging and managing all levels of workers physical abilities was agreed 
using the traffic-light system. CONCLUSIONS: This paper describes the processes 
involved in implementing a physical assessment procedure, for the administration of 
routine in-service PES and tests in a physically demanding occupation.
Table 1. Cut-scores for each predictive test and performance standard.

Physical employment standard

Criterion 
Task(s)

Predictive
selection test

Unacceptable
(red)

Unclear
(amber)

Acceptable
(green)

HR/SC/EC/
CE

VO2max
(ml.kg-1.min-1) < 35.5 35.6 – 

42.2 > 42.3

Ladder lift
Ladder lower
Ladder 
extension

Shoulder press (kg)
Single rope pull (kg)
Repeated rope pull* 
(reps)

< 30
< 51
< 14

32.5
52-59
15-22

> 35
> 60
> 23

HR hose run; SC stair climb; EC equipment carry; CE casualty evacuation; * 28 kg 
weight.

1144 Board #270 May 27 1:30 PM - 3:00 PM
Psychophysiological Responses Of Swat Team 
Members During Active Shooter Training: A Pilot Study
Kristina M. Woodford, Heather E. Webb. Texas A&M University 
- Corpus Christi, Corpus Christi, TX. (Sponsor: Dr. Edmund O. 
Acevedo, FACSM)
(No relevant relationships reported)

Law enforcement is considered a stressful occupation, special weapons and tactics 
(SWAT) team members confront situations of imminent danger, that include 
exposure to traumatic and/or violent events beyond that of typical law enforcement 
officer duties. The stress related hormonal response of SWAT team members to 
active shooter training drills has not been investigated. PURPOSE: To investigate 
psychophysiological responses of SWAT team members during an active shooter 
training drill. METHODS: Six SWAT team members (age = 32.5 ± 4.1 yrs.; SWAT 
experience = 28.0 ± 13.0 months) participated in a control condition wherein 
participants practiced building entry techniques and marksmanship drills. During 
this session, measures of state anxiety, salivary cortisol (SCORT) and testosterone 
(STEST) were collected prior to and after breaching techniques, and after firearm 
practice. Participants also engaged in an experimental condition that involved three 
active-shooter training (AST) scenarios during which measures of state anxiety, task 
load, SCORT and STEST were collected prior to and immediately after each training 
episode. The scenarios included a slow-and-deliberate (S&D) search, a S&D search 
accompanied by a tactical robotic vehicle (TRV), and a rapid deployment scenario 
with TRV. RESULTS: Increases in anxiety approached significance (p = 0.06) across 
time in the AST, but no differences in task load demands (p = 0.17) were reported. 
Measures of SCORT approached significance across time (p = 0.07), and differences 
between conditions (p = .01, n2 = 0.95) with the AST resulted in elevated SCORT 
levels. STEST levels were different between conditions (p = 0.03, n2 = 0.83), and 
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increased significantly (p = 0.02, n2 = 0.28) across time in the AST condition only, 
with the greatest increases occurring after the S&D search. CONCLUSION: SWAT 
team members responded to three active shooter training scenarios with limited anxiety 
and cortisol responses, although testosterone increases did occur when compared 
to a control condition. The greater experience levels may have contributed to the 
lack of significant changes in measures of stress during the AST, whereas increases 
in testosterone might explain the benefit of increasing aggressive behaviors and 
fearlessness for SWAT team members.

1145 Board #271 May 27 1:30 PM - 3:00 PM
Heat Strain Assessment Under Three Different Wet 
Bulb Globe Temperatures With Protective Clothing
Yongsuk Seo1, Tyler Quinn1, Tianzhou Wu1, Hayden D. Gerhart2, 
Jung-Hyun Kim3. 1National Institute for Occupational Safety 
and Health, Pittsburgh, PA. 2Indiana University of Pennsylvania, 
Indiana, PA. 3Kyung Hee University, Yongin-si, Korea, Republic 
of. (Sponsor: Edward J. Sinkule, FACSM)
(No relevant relationships reported)

Personal protective clothing is an important part of personal protective equipment 
worn by health care workers and first receivers. Wearing a vapor-barrier layer of 
protective clothing inhibits sweat evaporation and impairs physiological and perceptual 
responses. PURPOSE: To evaluate thermoregulatory responses and heat strain indices 
during simulated healthcare and first receivers’ tasks under three different wet bulb 
globe temperatures (WBGT). METHODS: Four men (25.8±6.8 yrs, 176.5±6.1 cm, 
75.3±16.9 kg) wore an ensemble consisting of a loose-fitting powered air-purifying 
respirator, chemical resistant coverall vapor-barrier ensemble, double gloves, boots, 
and an apron, while performing a battery of first receiver and health care simulation 
activities (walking, cutting and removing clothing, scrubbing, placing a splint and 
cervical collar, and weight carrying) for three repetitions under three different WBGT 
(18, 26, and 34°C) in counterbalanced order. These environmental conditions were 
intended to simulate healthcare workplace conditions during mass casualty incidents. 
Rectal temperature (Tre) and heart rate were continuously monitored and averaged 
during the last 1-minute of each activity and presented as mean ± standard deviation. 
Physiological (PSI) and perceptual strain index (PeSI) were calculated at the end of 
each activity. RESULTS: Over time, Tre, PSI, and PeSI all gradually increased. At the 
end of the trial, Tre was significantly higher in the 34°C condition (38.5±0.4°C) than 
the 18°C condition (37.8±0.4°C, p=0.029) but did not differ from the 26°C conditions 
(38.2±0.6°C, p=0.104). The PSI was significantly higher in 34°C (6.4±1.0) than 26°C 
(5.1±1.2, p=0.002) and 18°C conditions (2.6±1.1, p=0.001). The PeSI was significantly 
higher in 34°C (7.6±1.8) than 18°C conditions (3.3±1.8, p=0.006) but did not differ 
between 34°C (7.6±1.8) and 26°C conditions (5.7±1.4, p=0.075). CONCLUSIONS: 
Tre and heat strain indices gradually increased over time across all environmental 
conditions. Tre and PeSI did not differ between 26°C and 34°C WBGT conditions. 
Tre and PeSI responses may be blunted by wearing a vapor-barrier ensemble. Future 
studies should examine this hypothesis to clarify the current findings.

1146 Board #272 May 27 1:30 PM - 3:00 PM
Effect Of Skin Temperature On Dermal Absorption Of 
Anthracene
Caroline J. Smith, FACSM1, Killian D. Wustrow1, Martin R. 
Root1, Scott R. Collier, FACSM1, Emiel A. DenHartog2, Xinyi 
Sui2, Nelson R. Vinueza2. 1Appalachian State University, Boone, 
NC. 2North Carolina State University, Raleigh, NC.
Email: smithcj7@appstate.edu
(No relevant relationships reported)

Exposure to a variety of ubiquitous pollutants, including polycyclic aromatic 
hydrocarbons (PAHs), occurs during daily exposure to vehicular exhaust fumes, 
smoking, grilling, and in many occupations, including firefighting. Dermal absorption 
of potential carcinogens has received limited attention compared to respiratory 
routes due to the challenges with measurement in vivo. PURPOSE: Our aims were 
1) establish the efficacy of microdialysis (MD) as a sampling technique for dermal 
absorption of PAHs and 2) determine the effect of skin temperature on dermal 
absorption of the non-carcinogenic PAH, anthracene (ANT). METHODS: Two MD 
fibers were inserted into the ventral forearm of 6 healthy participants (32 ± 5 yrs, 
5 male, 1 female) and perfused with lactated Ringers and 10% 2-hyroxypropyl-β-
cyclodextrin at a rate of 1 µl/min. 2% ANT cream was applied over each site, dialysate 
samples were collected and skin blood flow (SkBF) measured at a locally heated (HT, 
43°C) and thermoneutral (TN, 33°C) site. The concentration of ANT from dialysate 
samples were measured via targeted tandem mass spectrometry. RESULTS: Dialysate 
ANT concentration was similar between the HT and TN sites (2.9 ± 0.4 vs. 3.5 ± 0.4 
ppm, P=0.26). Absolute SkBF was significantly higher at the HT versus TN site (35.7 
± 11.8 and 7.2 ± 1.0 CVC, P=0.001). CONCLUSIONS: These data provide support 
for MD as a sampling technique for dermal absorption of PAHs. Despite similar ANT 
concentrations between sites, dermal absorption and sampling can be modulated 
by multiple factors. Further research is required to elucidate the influence of skin 

temperature versus clearance on dermal absorption of ANT and other PAHs. This has 
important implications for understanding dermal absorption of potentially carcinogenic 
compounds in occupational workers and the general poulation.

1147 Board #273 May 27 1:30 PM - 3:00 PM
Familiarization With Ambulatory Sleep And Blood 
Pressure Monitoring
Scott R. Collier, FACSM, Kasey Kleiber, Caroline Smith, 
FACSM, Adam Hege, Erin Bouldin. Appalachian State 
University, Boone, NC.
(No relevant relationships reported)

Purpose: Sleep is a life-sustaining action that has implications in aspects of physical, 
mental, and emotional health. One necessary event that occurs during sleep is 
nocturnal blood pressure dipping. Measurement of ambulatory sleep and blood 
pressure are gaining popularity as these can be completed in an individual’s home. 
However, little is known regarding the reliability of data and the time it takes oneself to 
familiarize with the equipment. Therefore, the purpose of this study was to determine 
how many nights of wearing the monitoring equipment were required to restore sleep 
architecture and blood pressure data to baseline. Methods: Eight male and female 
subjects completed all 3 nights of both sleep and blood pressure readings. Visit 1 
consisted of anthropometric and resting blood pressure measurements. The subjects 
were also familiarized with the equipment and instructed to wear the Sleep ProfilerTM 
and SunTech Medical Oscar2 ambulatory blood pressure cuff simultaneously for 3 
consecutive nights. Visit 2 consisted of the subjects returning the equipment and the 
data being downloaded to a laboratory computer. Results: The percent of time spent 
in N1, N2, N3, and REM were not statistically different between nights 1, 2, and 3. 
Time for wake after sleep onset was not statistically different between nights 1, 2, and 
3. Time for sleep latency was statistically greater from night 2 to night 3 (p = 0.042). 
Percent nocturnal systolic and diastolic blood pressure dips were not statistically 
different between nights 1, 2, and 3. Cortical and autonomic arousals were not 
statistically different between nights 1, 2, and 3. Conclusions: These data demonstrate 
that ambulatory sleep monitoring takes 3 nights before the data is reliable and the 
person is familiarized with the mode of measurement.

1148 Board #274 May 27 1:30 PM - 3:00 PM
Effect Of Aerobic Exercise And Different Levels Of 
Pm2.5 On Pulmonary Response In Wistar Rats
JIEXIU ZHAO1, FEI QIN2, MINXIAO XU1, ZHONGWEI 
WANG3, ZHINING HAN1, YANAN DONG4. 1China Institute 
of Sport Science, Beijing, China. 2Jinan University, guangzhou, 
China. 3Changzhou Research Institute of Science and Medical 
Treatment, Changzhou, China. 4Beijing Institute of Sports 
Science, Beijing, China.
(No relevant relationships reported)

PURPOSE: Exposure of particulate matter of less than 2.5μm (PM2.5) has been 
associated with adverse respiratory and the risk of inflammation. While regular 
physical activity (PA) reduces the risk of many adverse health effects. This study aimed 
to examine the protection of exercise on adverse pulmonary health induced by PM2.5 
exposures in rats. METHODS: 80 Wistar rats were randomly divided into 8 groups: 
Sedentary (S), Exercise (E), Sedentary+ Low concentration PM2.5 exposures (S+LPM), 
Exercise+Low concentration PM2.5 exposures (E+LPM), Sedentary+Medium 
concentration PM2.5 exposures (S+MPM), Exercise+ Medium concentration PM2.5 
exposures (E+MPM), Sedentary+High concentration PM2.5 exposures (S+HPM), and 
Exercise+ High concentration PM2.5 exposures (E+HPM). The rats in all E-related 
groups went through 8-week aerobic interval treadmill training (5 days/week,1h/day). 
The PM-related groups of rats were exposed to different concentration PM2.5 exposure 
in Beijing. After one bout of PM exposure, the pulmonary function, structure of lung 
tissues and several pulmonary biomarkers were observed. RESULTS: 1) Compared 
with S group, following changes occurred in various S+PM2.5 exposure groups: lung 
tissues were seriously damaged, local bleeding, pus exudation, and inflammatory cell 
infiltration, as well as the decline of the SOD (S+LPM: P=0.020, S+HPM: P=0.370), 
and CAT (S+HPM: P=0.012) while the incline of Penh (S+MPM: P=0.133, S+HPM: 
P=0.002), MDA (S+HPM: P=0.007), TNF-α (S+MPM: P=0.018, S+HPM: P=0.008 
) and IL-1β (S+HPM: P=0.014) were observed. 2) Compared with the corresponding 
different concentration of S+PM2.5 exposure groups, the bleeding and inflammatory 
infiltration were improved, the Penh (E+HPM: P=0.005), TNF-α (E+HPM: P=0.042) 
and IL-1β (E+HPM: P=0.036) were decreased and CAT (E+HPM: P=0.039) and 
GSH (E+HPM: P=0.040) were increased in related E+PM groups respectively. 
CONCLUSIONS: The aerobic interval training improved the pulmonary function and 
impeded the lesion progression, which is due to effective in impeding the oxidative 
stress and inflammation.
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1149 Board #275 May 27 1:30 PM - 3:00 PM
Effects Of Outdoor Exercise And Vitamin D3 Capsules 
Supplementation Interventions On Vitamin D 
Deficiency Of Swat Trainees
Yuxin Liu1, Weimo Zhu, FACSM2, Gang He1. 1Nanjing Forest 
Police College, Nanjing, China. 2University of Illinois at 
Urbana-Champaign, Urbana, IL. (Sponsor: Weimo Zhu, 
FACSM)
Email: 467885289@qq.com
(No relevant relationships reported)

BACKGROUND: The Chinese special weapons and tactics (SWAT) trainees came 
from high school graduates, who have often lived in an indoor life style in China so 
long that many of them suffered from vitamin D deficiency, which made them at high 
risk of health problems that instructors had to face.PURPOSE: To investigate the 
therapy effects of outdoor exercise and Vitamin D3 Capsules Supplementation, and 
their combination on vitamin D deficiency symptoms of SWAT trainees.
METHODS: 158 SWAT trainees with low Serum 25-hydroxyvitamin D levels were 
divided randomly into 3 groups: Outdoor exercise (O), Vitamin D3 Capsules group 
(C), and their combination (OC). Participants in O-group maintained the outdoor 
training for four months (4 hours per day) while C-group used oral Vitamin D3 
Capsules, (2000IU per day) with indoor training (in the gym), finally OC-group took 
both outdoor exercise and Vitamin D3 Capsules at the same time. The healing rates 
(Serum 25-hydroxyvitamin D level went beyond 30ng/ml was considered as healing) 
were compared 4 months later. The Serum 25-hydroxyvitamin D levels, the whole 
body muscle mass increment (kg) and the heart rate change (beats per minute) on 
Head-up Tilt (HUT) were tested both before and after the intervention.
RESULTS: The healing rates of O, C and OC groups were 78.0, 90.9, 100%, 
respectively; the average Serum 25-hydroxyvitamin D levels in OC (32.28±5.74 ) 
group after the intervention was higher than O (26.99±7.83, p < 0.05, ηp²=0.58 ) and 
C (31.11±7.59, p < 0.05, ηp²=0.20 ), and the whole body muscle mass increment 
(2.28±0.54) was significantly higher than that in other two groups (p <0.05, for OC 
vs O, ηp²=0.28 ; for OC vs C, ηp²= 0.21 ). However, the heart rate change showed no 
statistically significant change.
CONCLUSIONS: A combination of outdoor exercise and Vitamin D3 capsules 
supplementation was effective for the 25-hydroxyvitamin D level in serum and could 
get a better result in the four-month vitamin D deficiency intervention.

1150 Board #276 May 27 1:30 PM - 3:00 PM
Association Between Insulin Resistance And Aerobic 
Power In Police Officers
Maciste H. Macias Cervantes1, Claudia Luevano Contreras1, 
Arturo Figueroa, FACSM2, Ma Eugenia Garay-Sevilla1, Ana 
Lilia Gonzalez-Yebra1, Carlos Kornhauser1. 1Universidad de 
Guanajuato, Leon, Mexico. 2Texas Tech University, Lubbock, TX. 
(Sponsor: Arturo Figueroa, FACSM)
Email: macistehabacuc@yahoo.com.mx
(No relevant relationships reported)

Insulin resistance (IR) increases the risk of adverse cardiovascular events. The 
triglyceride glucose index (TyG) is a simple IR marker. Low skeletal muscle mass is 
associated with IR. However, the relationship between muscle power and IR is not well 
known.PURPOSE: To investigate the relationship between TyG index and aerobic 
power in police officers. METHODS: Data from 716 police officers were analyzed 
(125 female and 617 men). They were classified by a TyG index >4.68 in IR (n= 417) 
and Control (n= 299) groups. All participants performed a graded exercise test in 
cycloergometer to determine maximal heart rate (HR max), peak oxygen consumption 
(VO2peak), and peak aerobic power (final watts obtained during GXT/ weight). 
Fasting blood glucose, cholesterol, and triglycerides were determined. Anthropometric 
and body composition measurements were obtained using bioelectrical impedance 
analysis.
RESULTS: Blood pressure, metabolic, and anthropometric variables were higher in 
the IR group than in the control group, except that exercise capacity was lower in the 
IR than control group (Table 1). TyG was inversely related with aerobic power (r= - 
0.22, p<0.01) and VO2peak (r = -0.23, p<0.01) but directly related with fat mass (r= 
0.22, p<0.01).
CONCLUSIONS: Peak aerobic capacity and aerobic power are lower in individuals 
with IR. Aerobic power is negatively associated with metabolic control. Police officers 
need to improve aerobic power and fat mass in order to be metabolically healthier.

1151 Board #277 May 27 1:30 PM - 3:00 PM
EFFECT OF RESPIRATORY PROTECTION ON FACIAL 
TEMPERATURE AND COMFORT AT REST AND 
DURING EXERCISE
Jeffrey B. Powell. NIOSH/CDC/NPPTL, Pittsburgh, PA. 
(Sponsor: Edward Sinkule, FACSM)
Email: efe8@cdc.gov
(No relevant relationships reported)

The role of personal protective equipment (PPE) worn by healthcare workers and first 
responders, including respiratory protective equipment, has received much attention 
over the past decade in response to outbreaks of prominent infectious pathogens 
(pandemic influenza, Ebola). PURPOSE: This study compared facial temperature, 
humidity, and comfort perception among different NIOSH approved respirators at 
standing rest and treadmill exercise. METHODS: Twelve participants (six men, six 
women) wore a one-piece work coverall and athletic shoes, walked on a treadmill at 
a speed of 5.6kmh (3.5 mph) and 0% grade for one hour in thermoneutral ambient 
conditions (20-22°C, 40-50% relative humidity). Participants were randomly 
assigned to four different types of respirators: filtering facepiece respirator (N95), 
half-facepiece elastomeric respirator (HFER), loose-fitting powered air-purifying 
respirator (LPAPR), and tight-fitting PAPR (TPAPR) with the same filter media. Facial 
temperature, respirator microclimate temperature, and humidity were continuously 
monitored. Subjective perceptions of facial heat and overall body comfort were 
recorded at 20-minute intervals. Measured results were compared using factorial 
repeated measures ANOVA. RESULTS: Compared to rest, respirator microclimate 
temperature and humidity increased over time in all respirators, but at a significantly 
larger degree in N95 (+7.33°C/52.74%) and HFER (+6.38°C/36.13%) compared to 
LPAPR(+1.91°C/23.43%) and TPAPR (+2.69°C/24.15%) (p<.001). As a result, facial 
temperature was also significantly higher in N95(+1.62°C) and HFER(+1.01°C) 
than LPAPR (-.54°C) and TPAPR (-.79°C) (p<.001). However, end point subjective 
perceptions of facial heat and overall body comfort (rated slightly warm - warm) were 
not different between respirators. In addition, no differences were found between 
genders in all measurements. CONCLUSION: Subjects who wore PAPRs in our 
study had lower microclimate temperature, humidity and thus facial temperature, 
compared to other models, possibly due to the effect of forced air flow. However, these 
differences in measured parameters were not subjectively perceived and may be further 
offset for workers in hot, humid conditions and may lead to escalating factors for heat 
stress.

B-78 Free Communication/Poster - Military 
Physiology
Wednesday, May 27, 2020, 1:30 PM - 4:00 PM
Room: CC-Exhibit Hall

1152 Board #278 May 27 1:30 PM - 3:00 PM
Evaluation Of The New Army Combat Fitness Test In 
ROTC Cadets
Clayton Nicks, Calvin Britt, Kate Early, Brian Tyo. Columbus 
State University, Columbus, GA.
(No relevant relationships reported)

In 2020, the U.S. Army will replace the Army Physical Fitness Test (APFT) with the 
Army Combat Fitness Test (ACFT). Little is known on how this change may impact 
evaluating Army personnel, particularly Reserve Army Officer Training Corp (ROTC) 
cadets.
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PURPOSE: To evaluate the ACFT in U.S. Army ROTC cadets.
METHODS: Eighteen ROTC cadets volunteered to participate in the study (mean ± 
SD; age = 21.9 ± 3.4 y, height = 172.4 ± 7.9 cm, mass = 75.1 ± 10.4 kg, % fat = 16.3 ± 
7.4%). Participants performed the APFT & ACFT seven days apart. Physiological data 
were collected for the ACFT using a bioharness monitoring device which included: 
physiological load (PL), physiological intensity (PI), maximal heart rate (MHR), and 
average heart rate (AVGHR). Pearson moment correlation coefficients were calculated 
to determine relationships between selected variables.
RESULTS: Mean ACFT scores were 453.7 ± 88.1 with a 72% pass rate and APFT 
scores were 265.4 ± 26.9 with a 100% pass rate. Significant relationships were found 
between scores for the ACFT hand-release push-up and standard APFT push-ups (r = 
0.75, p < 0.01) as well as the ACFT and APFT 2-mile runs (r = 0.96, p < 0.01). There 
was not a significant relationship between total scores of the ACFT and APFT (r = 
0.28, p > 0.05). Body fat percentage and total ACFT score were significantly related (r 
= -0.55, p < 0.05). Physiological data for the ACFT were: MHR= 197 ± 18, AVGHR = 
123 ± 29, PL = 454.5 ± 141.8, and PI = 6.1 ± 2.0.
CONCLUSIONS: The results demonstrate that high performance in the APFT 
may not translate to high performance in the ACFT. In addition, the ACFT requires 
moderate to vigorous effort throughout the duration of the test. The results of this 
study are useful as Army leaders prepare to train cadets and soldiers for successful 
completion of the new ACFT.

1153 Board #279 May 27 1:30 PM - 3:00 PM
Characterizing The Bioenergetic Profile Of White 
Blood Cells For Utility In Assessing Mitochondrial 
Dysfunction In Gulf War Illness
Thomas Alexander1, Michael J. Falvo1, Ian Ryde2, Jacquelyn 
Klein-Adams1, Duncan S. Ndirangu1, Matthew Watson1, Wei 
Qian1, Nancy A. Eager1, Michael Condon1, Joel N. Meyer2. 
1Department of Veterans Affairs, East Orange, NJ. 2Duke 
University, Durham, NC.
Email: thomas.alexander3@va.gov
(No relevant relationships reported)

PURPOSE: Gulf War Illness (GWI) is a chronic multi-symptom illness that affects 
veterans who served during the 1990- 1991 Gulf War. Similar symptoms between 
GWI and known mitochondrial disorders have sparked investigations into the health 
of mitochondria in veterans with GWI. The objective of this study is to characterize 
the bioenergetic profile of peripheral blood mononuclear cells (PBMCs) in veterans 
with GWI (GWI+) and controls (GWI-) and assess the relationship with symptom 
severity and physical activity. METHODS: 55 Gulf War veterans (85.5% male; 
55.0±6.7 years) volunteered for this study. GWI case status and symptom severity 
were determined via the Kansas-Steele Questionnaire (KQ). Self-reported fatigue 
(Fatigue Severity Questionnaire; FSS) and physical activity (International Physical 
Activity Questionnaire; IPAQ) were obtained via questionnaire. PBMCs were isolated 
from whole blood to determine bioenergetic profiles (Seahorse XFp), parameters of 
which are listed in the table. Between-group differences and associated effect sizes 
for each parameter and symptom/activity scales were assessed via Mann Whitney U 
and Hedges’ d, respectively. Spearman’s rank correlation was used to evaluate the 
relationship between reserve capacity and GWI symptom severity (KQ total score), 
physical activity (IPAQ kcal/week) and fatigue severity (FSS mean score).
RESULTS: 38 of 55 veterans met case definition for GWI. Self-reported symptom 
severity, physical activity level, and the profile parameters are reported in the 
table (mean±SD). Reserve capacity was associated with FSS (ρ = -0.29, p = 0.04), 
but not for KQ (ρ = -0.26, p = 0.05) nor physical activity (ρ = 0.18, p = 0.18). 
CONCLUSIONS: We observed differences in bioenergetic profiles between veterans 
with and without GWI. GWI+ veterans demonstrated a profile consistent with 
mitochondrial dysfunction and one that can be potentially used as a diagnostic tool.
Supported by CDMRP GWIRP W81XWH-16-1-0663

1154 Board #280 May 27 1:30 PM - 3:00 PM
Poor Soldier Medical Readiness In The Year Following 
Return To Unrestricted Duty After Musculoskeletal 
Injury
Daniel Rhon1, Tina Greenlee1, Chenae Day1, Athena Farias1, 
Rachel Mayhew2. 1San Antonio Military Medical Center, San 
Antonio, TX. 2Madigan Army Medical Center; Joint Base Lewis 
McChord, Tacoma, WA.
Email: daniel.i.rhon.ctr@mail.mil
(No relevant relationships reported)

Not all Soldiers cleared for full unrestricted duty are without injury just because 
they do not seek medical attention. Using medical care-seeking as proxy for medical 
readiness & deployability has limitations. Efficient injury detection & long-term 
management can improve if surveillance begins before patients make decisions to 
seek care. PURPOSE 1) determine proportion of Soldiers reporting new or recurring 
injuries for which they did not seek medical care, & 2) report perceived ability to 
perform full military duty when injured & not seeking care. METHODS This was 
a secondary analysis of a cohort of Soldiers (n=469) recently cleared to return to 
full duty (RTFD) without limitations. Monthly adaptive text messages queried about 
any new or recurrent injuries for 1 yr after clearance to RTFD after spine or lower 
extremity injury. Presence of MSK pain, care-seeking behavior, & perceived ability to 
perform military duties were assessed. RESULTS 424 soldiers had at least 1 response 
over the 1-yr follow-up & a mean response rate of 45.5% (at least 5 months). 315 
participants reported injury-related MSK pain at least once. Of those, 276 (87.6%) 
reported not seeking care during at least 1 pain episode. When care was not sought, 
89 (32.2%) reported it affecting their ability to perform military duties. On at least 
one occasion, 127 individuals believed they would not pass an annual fitness test due 
to pain, deconditioning, or fear of injury. CONCLUSIONS Soldiers do not always 
seek care for MSK injuries, & thus, many are not confident in their ability to complete 
military duties. Early indicators & improved surveillance strategies could identify 
problematic injuries before they reach a threshold of needing to seek care. Equally 
important is the ability to predict which individuals can self-manage without adversely 
affecting ability to perform military duties.
This research was supported by the Department of Defense Military Operational 
Medicine Research Program under program number (W81XWH-13-MOMJPC5-
IPPEHA). The view(s) expressed herein are those of the author(s) and do not reflect 
the official policy or position of Brooke Army Medical Center, the U.S. Army 
Medical Department, the U.S. Army Office of the Surgeon General, the Department 
of the Army, the Department of the Air Force, the Department of Defense, or the 
U.S.Government.

1155 Board #281 May 27 1:30 PM - 3:00 PM
Participation In Sports During Adolescence Positively 
Impacts Bone Health In Recruits Entering Basic 
Combat Training
Leila A. Walker1, Kathryn M. Taylor1, P. Matthew Bartlett1, 
Katelyn I. Guerriere1, Nathaniel I. Smith2, Stephen A. 
Foulis1, Julie M. Hughes1. 1U.S. Army Research Institute of 
Environmental Medicine, Natick, MA. 2Oak Ridge Institute for 
Science and Education, Oak Ridge, TN.
(No relevant relationships reported)

It is well documented that participation in sports during childhood is beneficial to 
skeletal health. Almost 40% of bone mineral content is attained during years of peak 
height velocity (females 10-14y; males 12-16y). Improving bone development during 
these years may be beneficial in mitigating musculoskeletal injuries (MSKIs) in 
Soldiers.
PURPOSE: To evaluate the relationship between participation in sports during 
adolescence and baseline bone microarchitectural parameters in recruits entering Basic 
Combat Training (BCT).
METHODS: Survey data on sport participation from 840 Army recruits entering BCT 
were analyzed (611M, 25.0±3.7 kg/m2, 20.6±3.6y; 229F, 23.6±2.7 kg/m2, 20.4±3.5y). 
Low impact (LI) and high impact (HI) sports were categorized according to effective 
load stimulus scores. Middle school (MS) was defined as grades 6-8 (11-14y) and high 
school (HS) as grades 9-12 (14-18y). Baseline bone characteristics were measured 
at the ultradistal tibia using a high resolution CT scanner. Linear models were used 
to evaluate the association between bone microarchitecture and timing and impact 
category of sport played. Models were adjusted for ethnicity, BMI, age, and parents’ 
education. Effect estimates (EE) and p values for bone parameters compared to recruits 
who did not play sports (98M, 46F) are presented.
RESULTS: Table 1 shows that participation in both low and high impact sports 
during adolescence had a significant effect on baseline bone measures in male and 
female recruits compared to those who did not participate in sports. While male sports 
participation in HS had a greater effect than MS sports participation, the opposite was 
observed in females. We found no significant effects in trabecular thickness, spacing or 
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number. CONCLUSION: Promoting sports participation in children and adolescents, 
particularly during peak growth years, is important in providing long term skeletal 
health benefits and may help to reduce MSKIs in Soldiers.

Table 1: Baseline bone measures in recruits who played sports during peak growth years

Male N Total 
vBMD

Trabecular 
vBMD

Trabecular 
BV/TV

Cortical 
vBMD

Cortical 
Thickness

Cortical 
Area

LI MS 231 EE= -0.91; 
p=0.81

EE=-1.42; 
p=0.65

EE=0.00; 
p=0.49

EE=3.27; 
p=0.43

EE=0.00; 
p=0.84

EE=0.35; 
p=0.86

LI HS 374 EE=5.10; 
p=0.15

EE=5.86^ 
p=0.05

EE=0.01*; 
p=0.04

EE=-
0.41; 
p=0.92

EE=0.00; 
p=0.99

EE=-0.34; 
p=0.86

HI MS 377 EE=6.53; 
p=0.11

EE=7.57*; 
p=0.03

EE=0.01*; 
p=0.02

EE=-
3.73; 
p=0.42

EE=0.01; 
p=0.54

EE=2.91; 
p=0.19

HI HS 417 EE=7.67*; 
p=0.02

EE=6.60*; 
p=0.04

EE=0.01^; 
p=0.06

EE=3.61; 
p=0.39

EE=0.04*; 
p=0.03

EE=5.30*; 
p=0.01

Female N Total 
vBMD

Trabecular 
vBMD

Trabecular 
BV/TV

Cortical 
vBMD

Cortical 
Thickness

Cortical 
Area

LI MS 76 EE=13.19*; 
p=0.02

EE=9.30^; 
p=0.06

EE=0.01^; 
p=0.08

EE=7.85; 
p=0.27

EE=0.05^; 
p=0.07

EE=2.69; 
p=0.26

LI HS 110 EE=-0.43; 
p=0.93

EE=-2.54; 
p=0.57

EE=0.00; 
p=0.59

EE=1.04; 
p=0.87

EE=0.03; 
p=0.14

EE=4.83*; 
p=0.02

HI MS 128 EE=3.42; 
p=0.57

EE=10.74*; 
p=0.04

EE=0.02^; 
p=0.05

p=-
21.92*; 
p=0.00

EE=-0.03; 
p=0.22

EE=-1.05; 
p=0.67

HI HS 153 EE=5.10; 
p=0.38

EE=3.34; 
p=0.50

EE=0.01; 
p=0.50

EE=-
2.93; 
p=0.68

EE=0.02; 
p=0.50

EE=0.86; 
p=0.71

*p<0.05; ^p<0.10
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Todd A. Crowder, Daniel A. Jaffe, Jennifer K. Hewit. US 
Military Academy, West Point, NY.
Email: Todd.Crowder@Westpoint.edu
(No relevant relationships reported)

The Army Combat Fitness Test (ACFT) will replace the ~40 year-old Army Physical 
Fitness Test (APFT) as the Army’s record fitness test in 2020. PURPOSE: Investigate 
performance relationships of U.S. Service Academy Cadets (USSAC) on both the 
ACFT & APFT. METHODS: 551 fit subjects (433 men; 118 women) participated in 
two testing sessions during a 6-month period. The ACFT focuses on combat readiness 
components of Strength-Dead Lift (DL), Power-Power Throw (SPT), Muscular 
Endurance-Hand Release Push-ups (HRPU); Leg Tuck (LTK), Mobility/Speed-
Sprint Drag & Carry (SDC), & Cardio-Respiratory Endurance-2-Mile Run (2MR). 
Specific data analysis & criterion determination (APFT > 285; ACFT %’s 60-90%) 
were utilized. RESULTS: Overall, top 10 ACFT performers, APFT > 285 & ACFT 
percentiles revealed a stable metric identifying higher end physical performance cadets 
respectively. Women can score ~72% of the men’s ACFT ability versus 103% of the 
men’s APFT ability. Descriptive data:

Group
n = ( )

APFT
Pts
(+SD)

PU
reps

SU 
reps

2MR 
secs

DL 
lbs

SPT 
meter

HRPU 
reps

SDC 
secs

LTK
reps

2MR 
secs

ACFT 
Pts

Old
ACFT 
Pts

Women
(118)

285.1
(34.8)

44.1
(9.6)

74.4 
(9.9)

947.5
(95.2)

169.4
(27.5)

5.8
(1.1)

15.7
(9.3)

127.3
(13.4)

3.7
(4.2)

994.9
(103)

367.8
(72.9)

367.7
(73.2)

Men
(433)

275.6
(30.7)

67.8
(10.8)

75.5
(9.5)

823.9
(65.7)

272.7
(45.4)

9.8
(1.6)

35.9
(9.1)

96.6
(9.5)

11.3
(5.1)

899.4
(93.1)

510.4
(33.4)

509.5
(32.4)

Women
Top 10

337.9
(13.5)

57.4
(8.1)

86.1 
(4.7)

834.1 
(58.9)

208
(37.7)

7.1 
(1.6)

24.4
(7.4)

109.9
(6.7)

10.7
(5.9)

873.8
(64.4)

469.8
(19.6)

469.3
(19.8)

Men
Top 10

310.8
(25.9)

76.8
(4.6)

81.6 
(8.6)

758
(41.4)

345
(15.8)

12.0 
(1.5)

50.4
(7.7)

86.7
(6.1)

19.7
(4.5)

822.8
(50.3)

577.5
(2.9)

571.6
(3.8)

Women 
(58)
APFT 
>285

312.2
(22.0)

49.9
(8.3)

81.3
(6.5)

894.2
(56.9)

173.0
(31.2)

6.0
(1.3)

18.8
(8.2)

124.2
(11.5)

5.7
(4.6)

948.9
(83.2)

406.8
(54.2)

405.9
(54.2)

Men 
(143)
APFT 
>285

308.1 
(21.1)

76.4
(7.4)

83.6
(6.6)

766.9
(39.2)

285.6
(44.0)

9.8
(1.4)

42.0
(7.8)

93.1
(7.7)

14.5
(4.4)

843.8
(83.6)

532.6
(25.1)

530.9
(23.8)

% of 
Men
Perfor- 
mance

103.4 65.0 98.5 85.0 62.1 59.2 43.7 68.2 32.7 89.4 72.1 72.2

DISCUSSION: The ACFT appears to accurately assess important combat readiness 
components. Further, the raw data performances and composite ACFT score appear 
sensitive in discriminating overall performance abilities as opposed to the previous 
composite APFT score. For soldier-athletes desiring success on the five combat 
readiness components; strength, endurance, mobility, power/speed, cardio-respiratory 
realm, the ACFT appears to be a comprehensive combat fitness assessment & soldier-
athletes should train and increase their overall physical capabilities. CONCLUSIONS: 

The ACFT appears to be a reliable field test which can classify, indicate one’s physical 
strengths and weaknesses, and assist in selecting personnel for more arduous military 
applications. Given the demand & robust nature of military applications coupled with 
the multi-dimensional ACFT assessment, increased physical performance metrics & 
thus an overall enhanced physical profile should be the goal of any soldier-athlete.
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Distinguishing Acute And Mounting Stress Responses 
Among Active Duty Military
Fontes B. Fontes1, Kell Grandjean Costa2, Caroline Davis3, 
Andrew Thompson4, Kevin O’Fallon5, Grace Giles3, John 
Ramsay5, Erika Hussey3. 1Tufts University; Federal University 
of Rio Grande do Norte, Medford, MA. 2Tufts University Center 
of Applied Brain and Cognitive Sciences, Medford, MA. 3Tufts 
University Center of Applied Brain and Cognitive Sciences; 
U.S. Army Combat Capability Development Command – Soldier 
Center, Medford, MA. 4Tufts University Center of Applied Brain 
and Cognitive Sciences; Rockefeller Neuroscience Institute, West 
Virginia University, Morgantown, WV. 5Army Combat Capability 
Development Command – Soldier Center, Natick, MA.
Email: eduardobfontes@gmail.com
(No relevant relationships reported)

PURPOSE: To characterize acute vs. mounting cognitive and physical stress 
responses within a tactical timeline. Biomarkers of stress were extracted from saliva 
samples taken during a Live-Fire “Stress Shoot” (LFSS), eliciting acute stress. The 
LFSS was completed prior to (Pre) and following (Post) a 3-day intensive combat 
training exercise, eliciting mounting stress. METHODS: 46 active duty Soldiers 
(24.47 ± 4.13 years old, 4 women) completed the 3-day mission and 2 runs of the 
LFSS. The LFSS involved a marksmanship course with complex rules of engagement 
(high cognitive load) and physically taxing activities (shuttle run test, kettlebell 
presses). Salivary biomarkers were collected before (Baseline) and after the LFSS at 
4-time points: at LFSS offset (T0) and in 20-minute intervals thereafter (T20, T40, 
T60). Biomarkers included cortisol to capture cognitive stress and lactate to capture 
physical stress. The main effects of Sample Time (T0 vs T20 vs. T40 vs T60) and of 
Mission Phase (Pre vs. Post) were analyzed with non-parametric repeated measures 
analyses (Friedman Test) with Bonferroni-corrected posthoc pairwise comparisons. 
RESULTS: Cortisol peaked at T20 (Pre DC=3.39, p<0.001; Post DC=4.47, p<0.001), 
while lactate peaked at T0 (Pre DC=7.54, p<0.001; Post DC=2.72, p=0.007). There 
was also a main effect of Mission Phase for cortisol at T20 (DC=2.12, p=0.36) and for 
lactate at T0 (DC=2.72, p=0.007). Both biomarkers showed decreased concentrations 
after the 3-day mission (Cortisol at T20: Pre = 4.30ng/mL, Post = 3.47ng/mL; Lactate 
at T0: Pre = 193745ng/mL, Post = 114346ng/mL). CONCLUSION: The present 
results reveal heightened acute stress responses through peaks in salivary cortisol and 
lactate following an acute tactical stressor (LFSS). Together, this suggests that the 
primary stress responses experienced by active-duty Soldiers are due to acute stress, 
rather than mounting stress.
[1927 of 2000 characters]
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Comparison Of Body Composition Indices For Men 
And Women At Two Air Force Bases
Guy D. Leahy1, Todd A. Crowder2, Jerry L. Mayhew3. 1Kirtland 
Air Force Base, Kirtland AFB, NM. 2United States Military 
Academy, West Point, NY. 3Truman State University, Kirksville, 
MO.
Email: guy.d.leahy.civ@mail.mil
(No relevant relationships reported)

Assessment of body composition and its effect on the performance of military tasks is 
ongoing. Various branches of the military have relied on different techniques to assess 
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body fat (%fat), fat mass (FM), and fat-free mass (FFM) in both men and women. A 
widely accepted technique is air displacement plethysmography (ADP), which using 
a mass-to-body volume ratio to determine %fat. Owing to the standard measurement 
procedures and accepted validity of this method, it would beneficial to compare 
military personnel at different bases to evaluate continuity of FFM and %fat in Air 
Force personnel. PURPOSE: To compare body composition components among Air 
Force men and women at two different bases. METHODS: Men (n = 604) and women 
(n = 343) were evaluated using ADP to identify FM, FFM, and %fat. Participants were 
stratified into 4 age groups, determined by decade, with individuals <20 yrs (n = 21) 
combined with the 20-29 yr-old group. Self-appraised activity groups were denoted 
as sedentary, low active, active, and very active based on standard criteria. Height and 
weight were used to calculate BMI = kg/m2. Fat-free mass index (FFMI) and fat mass 
index (FMI) were determined for each component relative to height (m2). RESULTS: 
A base x activity (2 × 4) MANOVA in men revealed weight, BMI, FFM, and %fat 
were not significantly different (p>0.21) between bases, while active and very active 
groups were significantly better than sedentary and low activity groups. In women, 
BMI, FFM, and %fat were not significantly different (p>0.14) between bases but active 
and very active groups were significantly better than sedentary and low activity groups. 
BMI had a significantly higher correlation (p<0.001) with %fat in women (r = 0.79) 
than in men (r = 0.68). Discriminant analysis identified %fat as the best separator of 
activity groups, with a better success rate for discerning between sedentary (61%) and 
very active women (62%) than between low active and active groups (<40%). In men, 
%fat was better for identifying those in the very active group (72%) compared to those 
in the other 3 groups (<53%). CONCLUSION: Body composition indices do not 
appear to differ greatly among Air Force personnel at different bases.
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Characterization Of Energy Expenditure, Body 
Composition, And Androgen Status During Summer 
And Winter Marine Mountain Warfare Training
Marques Wilson1, Nicholes J. Armstrong1, Nicholas D. 
Barringer2, Anthony J. Karis1, James P. McClung1, Stefan M. 
Pasiakos, FACSM1, Lee M. Margolis1. 1US Army Research 
Institute of Environmental Medicine, Natick, MA. 2US Military 
Academy, West Point, NY.
Email: marques.wilson.civ@mail.mil
(No relevant relationships reported)

BACKGROUND: Military operations occurring in austere environments result in 
declines of androgen status and physical performance, which has been associated with 
the severity of negative energy balance. However, whether negative consequences 
of military operations differ between environmental conditions has not been well 
described.
PURPOSE: To characterize energy expenditure, body composition, and androgen 
status during Marine mountain warfare summer and winter training.
METHODS: Sixty seven healthy US Marines taking part in summer (18 ± 3ºC, n = 
46) or winter (2 ± 4ºC, n = 21) training at Marine Corps Mountain Warfare Training 
Center participated in this longitudinal observation study. Doubly labeled-water was 
used to determine energy expenditure throughout summer and winter training. Body 
composition (InBody 770) and blood draws were performed before and after 15 days 
of mountain warfare training. Data presented as mean ± SD.
RESULTS: Energy expenditure was 3782 ± 688 kcal/d during summer and 4596 ± 
688 kcal/d during winter Marine mountain warfare training. Summer training resulted 
in a decline (P < 0.01) in body mass (-2.7 ± 1.5 kg), fat mass (-1.1 ± 1.0 kg), lean 
mass (-1.6 ± 1.3 kg), total body water (-1.2 ± 1.0 kg), and dry lean mass (-0.5 ± 0.4 
kg). Winter training resulted in a decline (P < 0.01) in body mass (-2.2 ± 1.1 kg), lean 
mass (-1.7 ± 1.1 kg), total body water (-1.3 ± 0.8 kg), and dry lean mass (-0.4 ± 0.3 
kg). There was no difference in fat mass (-0.5 ± 1.2 kg) following winter training. 
Following summer training a decline (P < 0.01) in IGF-1 (-28 ± 27 ng/mL), but not 
testosterone (36 ± 124 ng/dL) was observed, while in both IGF-1 (-51 ± 38 ng/mL) and 
testosterone (-111 ± 135 ng/dL) declined (P < 0.01) following winter training.
CONCLUSION: Findings from this investigation indicate that both summer and 
winter mountain warfare training result in declines in body mass and dry lean 
mass, while only winter training results in a decline in both circulating IGF-1 and 
testosterone.
This material is based on the work supported by DHP JPC-5/MOMRP; authors’ views 
not official U.S. Army or DoD policy.
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Christopher A. Esposito, Chad A. Witmer, Gavin L. Moir, 
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Stroudsburg University of Pennsylvania, East Stroudsburg, PA. 
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Over the past 20 years, the literature has demonstrated that military members are prone 
to exertional heat illness due to a combination of heavy loads and physical exertion. 
Solutions such as Cold Water Immersion or Convective Cooling Vests help ease this 
physiological strain; however, these methods are not always practical for use. These 
methods require either time, space, equipment or are not cost efficient. A relatively new 
approach known as precooling, is when an individual either applies a cooling method 
or ingests a cold substance preemptively to lower core temperature before an activity. 
PURPOSE: The aim of this study was to investigate the effects of a precooling 
protocol employing ice slurry (0±1°C) vs. cold water (4°C) on core body temperature 
and time to exhaustion (minutes) during a simulated military full combat gear foot 
march in males aged 18 to 35 years. METHODS: This study consisted of 6 college 
aged males, (23.5±1.0 y/o, 91.0±9.3 kg, 183.3±8.1 cm), who engaged in two separate 
simulated army ruck march trials in heated conditions (33±2°C). The researchers used 
a precooling protocol of 7.5g/kg of bodyweight of both water (control) and ice-slurry 
(experimental) administered over a 30-minute period prior to activity. Following 
the precooling protocol, the participants self-selected a pace from 3.0-4.0 MPH and 
walked for up to 90 minutes or until volitional fatigue inside a heat tent while wearing 
full army combat gear. Core temperature, heart rate and RPE were collected every 
5 minutes. Blood pressure was collected pre and post exercise. RESULTS: This is 
preliminary data of an on-going study. There was no significant difference in time to 
exhaustion (p = 0.227; t = -1.37), heart rate (p = 0.763; f = 0.001) or core temperature 
(p = 0.876; f = 0.20) between conditions. CONCLUSION: The precooling protocol 
was ineffective at lowering core temperature vs. control and thus did not increase time 
to exhaustion. Additional research on precooling with military equipment is needed 
to further elucidate the potential benefits of precooling on exercise performance and 
decreasing the risk of exertional heat illness.
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Nindl, Phd, FACSM, FACSM)
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Military operations often require sustained alertness in the presence of physical 
fatigue, caloric deprivation, and sleep restriction, stressors that may affect men and 
women differently. PURPOSE: To identify differences in psychomotor vigilance and 
neurocognitive biomarkers based on sex during simulated military operational stress 
(SMOS). METHODS: Forty-nine Soldiers (25.8 ± 5.2 years, 174.6 ± 9.5 cm, 80.0 
± 16.2 kg, 21.3 ± 7.0 BF%, 11 women) completed a 5-day/night SMOS protocol. 
Subjects completed physical and cognitive evaluations from 0900-2230. Nights 3 
and 4 included restricted sleep from 0100-0300 and 0500-0700, with psychomotor 
evaluations between 0300-0500. Subjects were given 50% of caloric demands on 
Days 3-4. Fasted blood was drawn each morning at 0800, followed by psychomotor 
vigilance test (PVT). Concentrations of insulin-like growth factor I (IGF-1), α-Klotho, 
and brain-derived neurotrophic factor (BDNF) were analyzed using standard 
immunoassays. PVT performance was based on accuracy and response time correlated 
to a percentile position within a normative distribution. Two-way mixed ANOVA with 
Bonferroni correction for multiple comparisons were used appropriately (p < 0.05). 
Day 1 PVT was excluded from the analysis to account for learning effect. RESULTS: 
There were no sex*time interaction effects for PVT (p = 0.950), BDNF (p = 0.285), 
IGF-I (p = 0.103), or α-Klotho (p = 0.091). Main effect of time was observed for PVT 
(p < 0.001), IGF-I (p < 0.001), and α-Klotho (p < 0.001). PVT performance decreased 
from D2 to D3 (D2 = 417.45 ± 248.5, D3 = 302.0 ± 252.5; p = 0.01), and from D2 to 
D4 (D4 = 261.6 ± 256.2; p < 0.001) and rebounded after one night of recovery sleep 
(D5 = 482.0 ± 257.3). IGF-I and α-Klotho decreased from D1 to D5 by 13.1% (p < 
0.001) and 12.0% (p < 0.001), respectively. There was a main effect of sex for BDNF 
(p = 0.020). On average, BDNF concentrations were 4,368.5 pg/mL higher in women 
during SMOS. CONCLUSION: SMOS has a similar negative impact in men and 
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women on psychomotor vigilance and neurocognitive biomarkers IGF-I and α-Klotho. 
However, women demonstrate higher concentrations of BDNF in the presence of 
SMOS.
Department of Defense (Award # W81XWH-16-PHTBIRP-CR3A). The results and 
opinions herein are those of the authors and do not necessarily constitute endorsement 
of the Department of Defense.
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PURPOSE: To investigate the cardiopulmonary effects of thoracic load carriage 
(LC) while sitting and standing. METHODS: Eight males and one female (Age: 
21.0 ± 1.4 yr; Height: 178.9 ± 5.8 cm; Mass: 86.1 ± 13.2 kg; Body Fat: 20.2 ± 
7.2%) without LC experience participated in the study. On separate days, subjects 
completed four trials of sitting quietly for 5 minutes, and then standing quietly for 5 
minutes without assistance. Testing sessions included an unloaded (UL) trial, which 
served as the control, and wearing a light load (LL; 24lb = 10.9kg), moderate load 
(ML; 48lb = 21.8kg) and heavy load (HL; 80lb = 36.4kg) weighted vest. The testing 
order of the weighted vest trials was determined by counterbalanced assignment. 
Vest weights were selected to approximate common gear of tactical populations: law 
enforcement (LL), firefighter (ML), and military personnel (HL). Minute ventilation 
(Ve), respiratory rate (RR), Tidal volume (Tv), oxygen consumption (VO2), heart rate, 
and ratings of perceived exertion (RPE) were assessed during all trials. An average 
value from the last minute was calculated for Ve, RR, Tv, VO2, and heart rate and used 
in a repeated measures ANOVA for statistical comparison. RESULTS: While sitting, 
there were no differences observed across trials in any of the aforementioned variables. 
While standing, Ve was significantly higher during ML (p = .013) and HL (p = .005) 
compared to unloaded (UL = 12.6 ± 3.2, LL =12.2 ± 1.9, ML = 14.8 ± 3.7, HL = 14.9± 
4.1 l·min-1). RR, Tv and heart rate were not different during any of the standing trials. 
Relative VO2 while standing was significantly higher for ML (p = 0.038) and HL (p = 
0.001) compared to UL (UL = 4.3 ± 0.6, LL = 4.6 ± 0.6, ML = 5.0 ± 0.7, HL = 5.3 ± 
0.8 ml·kg-1·min-1). Standing RPE was significantly higher for ML (p = 0.050) and HL 
(p = 0.014), compared to UL (UL = 6.1 ± 0.3, LL = 6.9 ± 1.6, ML = 7.6 ± 1.9, HL = 7.9 
± 1.7). CONCLUSION: Sitting while under thoracic load carriage did not elicit any 
significant changes. While standing, ML and HL elicited an increase in Ve, although 
it is unclear if this response was due to RR, Tv, or a combination of both. ML and HL 
increased oxygen consumption by 16% and 23% respectively while standing, as well 
as increased the perceived effort.
Supported in part by LHU Faculty Professional Development funds.
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For active duty United States Marines physical and combat fitness is essential to be 
battle-ready and is necessary for day-to-day effectiveness. To help instill habits of 
self-discipline and maintain physical and combat fitness the United States Marines 
Corps (USMC) have installed a Physical Fitness Test (PFT) to measure physical 
fitness levels and a Combat Fitness Test (CFT) to asses a Marine’s functional fitness 
as it relates to the demands and rigors of combat operations. The USMC PFT involves 
three events; pull-ups/push-ups (PU), two-minute timed abdominal crunches/sit-
ups (AC), and a timed three-mile run (RUN). The USMC CFT also involves three 
events; Movement to Contact (MTC), two-minute timed Ammunition Lift (AL), 
and Maneuver-Under-Fire (MANUF). PURPOSE: The purpose of this study was to 
investigate relationships between PFT (PU, AC, and RUN) and CFT (MTC, AL, and 
MANUF) scores assessed by active duty Marines. METHODS: The PFT and CFT 
scores from 19,678 active duty enlisted USMC males (age 22.5±1.3 years, height 
1.77±0.07 m, body mass 79.4±10.3 kg) were analyzed. Pearson correlation coefficients 
(r) were calculated between the PFT and CFT total scores as well as individual events. 
RESULTS: The PFT mean±sd scores were as follows: PU=18.0±5.0 (pull-ups), 
AC=111.2±9.0 (repetitions), RUN=1377.0±131.4 sec, PFT total=249.6±29.6. The CFT 
mean±sd scores were as follows: MTC=172.5±16.3 sec, AL=113.2±10.4 repetitions, 
MANUF=138.3±17.2 sec, CFT total=271.6±25.6. Moderate significant (p<0.01) 
correlations were found between: the PFT total and MTC (r=-0.47), PFT total and 
MANUF (r=-0.42), PFT total and CFT total (r=0.50), RUN and MTC (r=0.46), RUN 
and CFT total (r=-0.43), & PU and CFT total (r=0.41). All other correlations between 
variables yielded “no to low” association. CONCLUSION: Within the parameters 

of this study, PFT and CFT event scores ranged from “no” to “moderate” correlations 
suggesting that different fitness aspects are being assessed and supports the need for 
both the PFT and CFT assessments.
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The tactical demands of Marine Corps Forces Special Operations Command 
(MARSOC) personnel require high levels of physical performance. During combat 
deployments, Operators are supplemented with Combat Support personnel who 
specialize in mission specific tasks. Operators and Support personnel complete 
portions of tactical training and combat deployments together, often enduring similar 
training and tactical demands. Previous research comparing Operators and Support 
personnel has identified significant overall performance gaps, but research has yet to 
examine performance characteristics during a consistent training phase time point. 
PURPOSE: To examine performance characteristics of Marine Operators and Support 
personnel prior to completing unit deployment training together. METHODS: 
Operators (N: 39, Age: 28.8 ± 3.11 years, Height: 1.78 ± 0.08 m, Mass: 87.1 ± 8.7 
kg) and Support personnel (N: 16, Age: 27.9 ± 4.6 years, Height: 1.77 ± 0.07 m, 
Mass: 83.03 ± 13.8 kg) completed agility, speed, lower/upper body power, anaerobic 
capacity, strength, aerobic power, and body composition assessments. Differences 
between groups were evaluated using independent samples t-tests, or Mann-Whitney 
U tests (p < 0.05). RESULTS: Operators demonstrated better performance in agility 
(4.85 ± 0.21 s, 5.04 ± 0.21 s; p=0.005), anaerobic capacity (190.58 ± 16.24 yd, 174.82 
± 18.11 yd; p=0.006), upper body power (185.03 ± 23.52 cm, 172.26 ± 27.39 cm; 
p=0.044), strength (2,932.85 ± 639.59 N, 2,443.75 ± 706.99 N; p=0.019), aerobic 
power (1,114.83 ± 66.12 yd, 1,033.7 ± 100.1 yd; p=0.001) and significantly lower 
body fat (17.63 ± 4.06 %BF, 21.01 ± 7.09 %BF; p=0.035). No significant differences 
were found in lower body power (p=0.069) and speed (p=0.051). CONCLUSION: 
Performance deficits in Support personnel during active deployment training could 
have deleterious effects on tactical training, leading to increased risk of injury and 
potentially effecting subsequent deployment status. The significant discrepancies in 
key performance outcomes suggest the need for Support personnel to incorporate 
additional performance training focused on improving overall strength, anaerobic 
and aerobic capacity, prior to unit training, in order to achieve adequate levels of 
operational preparedness, similar to their Operator counterparts.

1166 Board #292 May 27 1:30 PM - 3:00 PM
Pulmonary Capillary Blood Volume And Membrane 
Conductance In Iraq And Afghanistan Veterans With 
Deployment-related Exposures
Wei Qian, Jacquelyn Klein-Adams, Matthew A. Watson, Duncan 
S. Ndirangu, Thomas Alexander, Nancy A. Eager, Anays 
Sotolongo, Michael J. Falvo. VA NJ Health Care System, East 
Orange, NJ.
Email: wei.qian@va.gov
(No relevant relationships reported)

Purpose: We have previously observed an isolated reduction in diffusing capacity 
of the lung for carbon monoxide (DLCO) to be a common pulmonary function pattern 
among symptomatic Iraq and Afghanistan Veterans. DLCO measurement reflects 
both alveolar capillary membrane diffusion (DMCO) and pulmonary capillary blood 
volume (VC); therefore, additional techniques (i.e., simultaneous measurement of 
diffusion of nitric oxide [DLNO]) are necessary to separately examine DMCO and VC 
components. The purpose of this preliminary study is to evaluate the utility of the 
double-gas diffusion technique in Iraq/Afghanistan veterans to better understand the 
physiological basis of reduced DLCO.Methods: 20 Iraq/Afghanistan non-smoking 
veterans (90% male; Age: 36.65 ± 7.3 years; BMI: 30.37 ± 3.8 kg/m2) volunteered 
for this study. Complete pulmonary function testing was performed, including the 
double-gas diffusion technique (DLNO/DLCO) and forced oscillation technique (FOT). 
Combined reference equations for DLCO, DLNO, DMCO, VC from the ERS DLNO Task 
Force were used to calculate predicted and lower 2.5th percentile (LLN). FOT-derived 
frequency dependence of resistance (R4-R20) and reactance area (AX) were calculated 
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to reflect distal airway function. Spearman’s rank correlation was used to examine the 
relationship between DM and VC with R4-R20 and AX.Results: Double-gas diffusion 
testing results are provided in the table. Reduced VC (≤ LLN) was observed in 8 of 20 
(40%) and DMCO was reduced (≤ LLN) in 2 of 20 (10%) veterans. Vc (% predicted) 
was inversely associated with distal airway measures (R4-R20: ρ = -0.72, p < 0.001; 
AX: ρ = -0.50, p = 0.03), but DMCO (% predicted) was not (R4-R20: ρ = 0.45, p = 
0.05; AX: ρ = 0.36, p = 0.13).Conclusion: In our preliminary analysis, we observed 
that 40% of our sample demonstrated reduced VC, which appears to be associated 
with distal airway dysfunction. Continued investigation in this population appears 
warranted. Funded by VA: I01CX001515-01.

Observed
Mean ± SD [range]

Predicted (%)
Mean ± SD [range]

DLNO (mL∙min-

1∙mmHg-1)
148.5 ± 24.5 [105.0 – 
199.9] 88.9 ± 12.6 [66.0 – 113.0]

DLCO (mL∙min-1∙mmHg-1) 28.5 ± 5.9 [16.3 – 39.0] 83.6 ± 13.6 [58.0 – 
108.0]

DLNO/DLCO ratio 5.3 ± 0.6 [4.1 – 6.4] -

DMCO (mL∙min-

1∙mmHg-1)
211.0 ± 83.7 [103.4 – 
478.6]

117.0 ± 35.9 [59.0 – 
222.0]

VC (mL) 57.7 ± 14.6 [30.0 – 85.0] 73.2 ± 17.0 [47.0 – 110.0]

1167 Board #293 May 27 1:30 PM - 3:00 PM
Physiological Stress Response During Force-on-Force 
Training With Simunitions
Andrew E. Jensen1, Jake R. Bernards1, LT. Adam T. Biggs2, 
Karen R. Kelly1. 1Naval Health Research Center, San Diego, CA. 
2Naval Medical Research Unit - Dayton, Dayton, OH.
(No relevant relationships reported)

PURPOSE: Close-quarters combat (CQC) engagements activate the “fight-or-flight” 
response; which activates the sympathetic-nervous system (SNS) and hypothalamic-
pituitary-adrenal (HPA) axis to respond to the perceived threats. Currently, the 
objective assessment of a force-on-force CQC environment on the physiological 
response has not been quantified, nor has it been shown whether training will impact 
the physiological response.
METHODS: United States Marines and Army infantry personnel (n = 24; 26.3 ± 0.3 
yrs, 177.2 ± 0.3 cm, 85.4 ± 0.5 kg) participated in a 15-day CQC training program. 
The CQC program focused on increased lethality, including large amounts of force-
on-force training with the use of simunitions. Data collections occurred on training 
Days 1 and 15, during a simulated force-on-force, hostage rescue scenario. Participants 
were instructed to clear the shoothouse, rescue the hostage, and only engage (shoot) 
hostile threat(s) with simunitions. Salivary alpha-amylase (sAA) and cortisol were 
obtained immediately prior to entering and exiting the shoothouse. A linear mixed 
effects model was used to determine the differences between time points and days. 
RESULTS: There was a main effect of day for cortisol indicating that cortisol was 
higher on Day 15 compared to Day 1 (0.121 ± 0.075 vs 0.187 ± 0.075 µg/dL; p < 
0.0001). However, there was no main effect of time points for cortisol (p > 0.05); nor 
were there any interaction effects of day and time point for cortisol (p > 0.05). There 
was no main effect of day for sAA (p > 0.05); nor was there an interaction between day 
and time point for sAA (p > 0.05). Nevertheless, there was a time point effect for sAA 
indicating that post-scenario sAA was higher than pre-scenario sAA (168.25 ± 100.93 
vs 118.95 ± 90.25 U/mL; p < 0.0007). CONCLUSIONS: Cortisol increased stepwise 
across the pre- and post-scenario time points on Days 1 and 15; most likely indicative 
of the cumulative stress effects on the HPA axis. Conversely, sAA increased acutely 
in response to the stress of the hostage scenario, likely due to its association with 
norepinephrine and the acute SNS response. Despite training, there is still an increased 
SNS response during force-on-force drills; it remains to be seen if this response 
enhances or hinders performance in high-stress situations.
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1168 Board #294 May 27 2:30 PM - 4:00 PM
Long Term Implications of Contact Football Head 
Trauma
Dean E. Jacks1, William Tereshko1, Justin B. Moore, FACSM2. 
1Hanover College, Hanover, IN. 2Wake Forest University, 
Winston-Salem, NC.
(No relevant relationships reported)

Effects of head trauma experienced in contact football is a growing health concern. 
Limited research has been conducted to assess exposures to later concussion related 
symptoms among former college football players. PURPOSE: To quantify the amount 
of contact football participation, diagnosed concussions, non-diagnosed self-reported 
head trauma, and the frequency of symptoms associated with post-concussion 
syndrome among former college football players. METHODS: We surveyed 
275 former college football players who were at least 10 years post competition. 
Respondents provided data on their youth, high school, and college playing experience, 
undiagnosed head injury, diagnosed concussions, and concussion related symptoms 
(CRSs). CRSs included cognitive impairment, impulsive behavior, depression, shot 
term memory loss, difficulty planning, emotional instability, substance abuse, and 
suicidal thoughts, were combined into a frequency of symptoms score (range 0-8). 
A Poisson regression was conducted to examine the association between playing 
experience and reported head trauma with reported symptom count. RESULTS: 
The majority of participants reported no diagnosed concussions in college (80%), 
but a large number reported non-diagnosed football related head injuries (67%) that 
might have resulted in a concussion. A majority of participants (59%) reported no 
concussion related symptoms. After controlling for age, youth and high school football 
participation, playing time, non-football concussions, and participation in post-college 
football (pro, semi-pro), diagnosed concussions in high school or college did not 
significantly predict concussion symptoms later in life. However, non-diagnosed head 
injury significantly predicted concussion symptoms (b=.47, p<.001) as did post-college 
play (b=.71, p<.001). CONCLUSIONS: Diagnosed concussions were not associated 
with later self-reported concussion related symptoms. Non-diagnosed head injuries, 
which are less likely to be managed by a healthcare professional, were significantly 
associated with CRSs later in life. These findings suggest that proper identification and 
management of concussions may prevent later symptoms, but more data are needed to 
test this conclusion.

1169 Board #295 May 27 2:30 PM - 4:00 PM
Influence Of Demographic Factors On Concussion-
related Decision-making By Certified Athletic Trainers
Melissa C. Kay1, Zachary Y. Kerr2, Kristen L. Kucera2, J.D. 
DeFreese2, Meredith A. Petschauer2, Johna K. Register-Mihalik2. 
1University of Southern Mississippi, Hattiesburg, MS. 2University 
of North Carolina at Chapel Hill, Chapel Hill, NC. (Sponsor: 
Kevin Guskiewicz, FACSM)
Email: melissa.kay@usm.edu
(No relevant relationships reported)

PURPOSE: This study aimed to identify demographic variables relating to factors 
influencing concussion-related decision-making (CRDM) by certified athletic trainers 
(ATC). Understanding these factors will better inform interventions on improving the 
CRDM abilities of ATCs.
METHODS: A cross-sectional study of ATCs (n=1,029; age = 26.0 ± 3.7) completed 
a validated questionnaire on demographic variables and theory-based (Integrated 
Behavior Model) factors about CRDM. Multivariable linear regression models (a 
priori alpha level = 0.05) estimated the effect of each independent variable (scales: 
knowledge – 25 to 100; attitudes – 14 to 98; perceived behavioral control – 3 to 21; 
self-efficacy – 2 to 14; intentions – -45 to 45). The predictive factors were: gender 
(male vs. female), race (non-Caucasian vs. Caucasian), years of experience as an ATC, 
employment setting (high school vs. college), and sport coverage responsibilities (non-
collision vs. collision). Knowledge, attitudes, perceived behavioral control, and self-
efficacy were also included as predictors in the model for intentions.
RESULTS: Most participants were female (n=724, 70.2%), Caucasian (n=874, 
84.7%), and recent graduates (mean = 3.1 ± 1.8 years of experience) and half were 
employed in high schools (n=519, 50.3%) and responsible for collision sport coverage 
(n=533, 51.6%). Demographic factors were not significantly related to factors 
associated with CRDM. However, safer attitudes were associated with better intentions 
to remove concussed individuals (β = 0.17; p<0.001).
CONCLUSION: Intentions to make appropriate concussion-related decisions are 
a vital step in removing concussed individuals from play. ATCs may have diverse 
backgrounds and carry diverse professional responsibilities immersed in their own 
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team cultures and experiences; however, these variables, as measured in this study, 
do not appear to impact their decision-making capabilities regardless of personal 
and professional background. There does not appear to be a need to develop specific 
initiatives for different types of ATCs. As such, it is important that educational 
initiatives focus on creating safer concussion-related attitudes and the need for 
appropriate decision-making of all ATCs.
Supported in part by a NATA Research and Education Foundation Doctoral Grant.

1170 Board #296 May 27 2:30 PM - 4:00 PM
Changes On ImPACT And ClearEdge In Women’s 
Collegiate Soccer From Pre-season To Post-season
Caroline Varlotta, Joshua Giordano, Brandon Burg, Joseph 
Miceli, Haille Zwibel, Matthew Heller. NYIT-COM, Old 
Westbury, NY. (Sponsor: Gerard P. Varlotta, FACSM)
Email: cvarlott@nyit.edu
(No relevant relationships reported)

Sports are the second most common cause of mild traumatic brain injury (mTBI) 
in young adults. Even when the athlete does not sustain mTBI, he/she may sustain 
subconcussive impacts, which are of unknown significance. Purdue University 
conducted a study in which half of the football players who did not display symptoms 
of mTBI showed changes in brain function on by the middle of the season impeding 
their ability to learn. None of these players had symptoms of mTBI. Therefore, 
subconcussive impacts may lead to neurocognitive decline and changes in balance.
PURPOSE
We hypothesized athletes who received a higher quantity and magnitude of impacts 
throughout the season would have increased symptoms, neurocognitive, and balance 
scores from pre- to post-season, as shown by ImPACT and ClearEdge testing.
METHODS
We examined 14 NCAA Division II Collegiate Women’s soccer players at pre- and 
post-season using ImPACT and ClearEdge. Both tests assess neurocognitive function, 
and ClearEdge also examines balance. Subjects wore an accelerometer in their 
headband to record number and magnitude of impacts during all full contact practices 
and games throughout the season.
RESULTS
The data was analyzed by comparing the athletes’ mean scores on ImPACT and 
ClearEdge testing and correlated with number of impacts, cumulative impact, and 
cumulative rotation. There were no significant correlations between the components 
of testing and the number or magnitude of impacts. From pre- to post-season, there 
was a statistically significant decrease in visual motor speed score, as measured by 
ImPACT from 42.5 to 39.5 (p value = 0.014). On ClearEdge testing, there was a 
statistically significant increase in multiple balance testing scores from pre- to post-
season, including an increase in score on eyes closed standing side by side on foam 
86.4 to 89.5 (0.013), eyes open tandem stance on foam from 87.6 to 89.4 (0.005), and 
aggregate stability measurement from 86.6 to 87.9 (0.009).
CONCLUSION
Neurocognitive and stability measures improved throughout the season on ImPACT 
and ClearEdge testing. These results do not support our hypothesis.  The data could not 
be correlated accelerometer data, possibly due to an issue with compliance. The results 
of this study suggest further investigation in subsequent seasons is warranted.

1171 Board #297 May 27 2:30 PM - 4:00 PM
Rugby Union Concussions-recognize And Rugby 
Union Concussions-recognise Andremove:do We 
Over-call Suspected Concussions?
Pierre L. Viviers, FACSM, Lovemore Kunorozva, Elton Wayne 
Derman, FACSM. Stellenbosch University, Stellenbosch, South 
Africa.
Email: plviviers@sun.ac.za
(No relevant relationships reported)

PURPOSE: To determine if the World Rugby (WR) management guidelines of 
recognize and remove suspected concussions could lead to over-recognition of 
suspected concussionMETHODS:
RESULTS: A retrospective analysis of head injuries in a cohort of Stellenbosch 
University collegiate rugby players (n = 407), age (mean ± SD; 24.6±4.3), height 
(mean ± SD; 1.83±0.07), weight (mean ± SD; 90.7±14.4) and BMI (mean ± SD; 
26.5±5.7) for the period 2014-2018. All 407 players were removed from the field 
of play upon suspicion of a concussion according to World Rugby’s “recognize and 
remove” guidelines. Indicators that a player might be concussed on the “recognize 
and remove” guidelines include seizure, loss of consciousness, confused, dazed, 
balance problems and behavioral changes. Each of the players with a suspected 
concussion returned for a clinical assessment performed using the Sports Concussion 
Assessment Tool (SCAT)-3 (n = 362) and/or SCAT-5 (n = 45) within 48 hours and 
was subsequently clinically diagnosed with or without a concussion by a qualified 
medical doctor. The SCAT questionnaire includes questions on red flags, mechanism of 
injury, symptom severity -, cognitive- and physical-evaluation, and neck examination, 

balance, and standardized assessment of concussion (SAC) delayed recall and 
concussion injury advice. Out of the 407 suspected concussions, 90% were confirmed 
clinically within a 48 hours period, while 10% of suspected concussions were not 
clinically confirmed as a concussion. In addition, of the reported mechanism of injury 
(n = 300) the tackle was reported as the main mechanism of injury, accounting for over 
70% of all concussion injuries.
CONCLUSIONS: It appears that World Rugby’s “recognize and remove” guidelines 
is accurate in the eventual diagnosis of concussion. Therefore, we are not “over-
calling” concussions in collegiate rugby in Stellenbosch. There is also a greater 
understanding by collegiate rugby medical staff as to how to diagnose and recognize 
concussion.

1172 Board #298 May 27 2:30 PM - 4:00 PM
Randomized Controlled Trial (RCT) Of A Precision 
Vestibular Treatment In Adolescent Athletes Following 
Sport-related Concussion
Anthony P. Kontos, Shawn Eagle, Anne Mucha, Nicholas 
Blaney, Cyndi Holland, David Okonkwo, Michael W. Collins. 
University of Pittsburgh, Pittsburgh, PA. (Sponsor: Bradley 
Nindl, FACSM)
Email: akontos@pitt.edu
Reported Relationships:  A.P. Kontos: Royalty; Royalties from APA 
Books. Industry contracted research; Research contract from the NFL 
through the University of Pittsburgh.

Concussion care continues to evolve to incorporate more active treatments such 
as prescribed exercise (Leddy et al., 2019) and vestibular therapy (Broglio et al., 
2015). Consensus statements advocate for randomized controlled trials (RCT) to 
determine the effectiveness of treatments. To date, there has not been an RCT of 
precision vestibular treatment in athletes following sport-related concussion (SRC) 
with vestibular symptoms/impairment. PURPOSE: To determine using an RCT 
the effectiveness of precision, vestibular treatment compared to standard of care 
for reducing recovery time, symptoms, and impairment in adolescent athletes with 
vestibular symptoms/impairment following SRC. METHODS: This study involved 
an RCT in 50 adolescent athletes with a diagnosed SRC with vestibular symptoms/
impairment within 10 days of injury. Participants were randomized to vestibular 
treatment (i.e., gaze stability, visual motion habituation, dynamic balance, gait) 
(VEST) or control (i.e., behavioral management) (CTRL), and completed the Dizziness 
Handicap Inventory (DHI), Modified Balance Error Scoring System (mBESS), 
Vestibular/Ocular Motor Screening (VOMS), Post-concussion Symptom Scale 
(PCSS), Immediate Post-concussion Assessment and Cognitive Testing (ImPACT) at 
enrollment and 2- and 4-weeks post-enrollment. Recovery time was recorded using 
time of medical clearance for full return to activity. Compliance was monitored using 
daily text messaging. RESULTS: Groups were similar on demographics, initial injury 
characteristics/severity, and risk factors (all p> .05). mBESS total scores for VESTIB 
(-1.5) improved more from enrollment to 2-weeks than CONTROLS (-0.3) (p=.04). 
VESTIB was 8.6x (95% CI= 1.2 - 20.2) more likely to be recovered by 4-weeks than 
CONTROLS (p=.01). Survival analysis indicated that recovery for VESTIB (45 days) 
was significantly (p=.04) faster than CONTROLS (57 days).CONCLUSION: The 
current study provides the first RCT empirical evidence to support the effectiveness of 
a precision vestibular treatment in adolescent athletes following SRC. Future research 
should focus on determining the most effective frequency, intensity, and timing for 
vestibular precision treatments following SRC.Supported by a grant from the Chuck 
Noll Foundation.

1173 Board #299 May 27 2:30 PM - 4:00 PM
Oculomotor Fatigue Is Present In Some Adolescent 
Student-athletes Following Sport-related Concussion
Phillip R. Worts1, Justin R. Mason2, Anthony P. Kontos3, 
Phil Schatz4, Scott O. Burkhart5. 1Tallahassee Orthopedic 
Clinic, Tallahassee, FL. 2University of Florida, Gainesville, 
FL. 3University of Pittsburg, Pittsburg, PA. 4Saint Joseph’s 
University, Philadelphia, PA. 5Children’s Health Andrews 
Institute, Plano, TX. (Sponsor: Jeong-Su Kim, FACSM)
Email: phillip.worts@tlhoc.com
(No relevant relationships reported)

Upwards of 70% of adolescent concussion patients present with visual dysfunction. 
Total time on the King-Devick (K-D) Test or average distance on the near point 
of convergence (NPC) test contributes to clinical decision-making. However, 
performance deterioration across multiple trials or cards has not been previously 
reported and may require consideration for a targeted rehabilitation program. 
PURPOSE: To determine if oculomotor fatigue (OMF) was present following a sport-
related concussion (SRC) in adolescents. METHODS: 121 Student-athletes (15.3 ± 
1.4 years; 51 Female/70 Male) were administered Cards 1-3 of the K-D and then three 
trials of the NPC during their initial concussion evaluation (3.6 ± 1.8 days post-injury). 
OMF was defined as exceeding the sample mean difference from Trial 1 to Trial 3 
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for the NPC and Card 1 to Card 3 for the K-D. Descriptive statistics, Mann-Whitney 
U tests, Independent-samples Median Tests, and Cronbach’s α were performed using 
SPSS 25. RESULTS: 33% and 26% of the cohort presented with OMF on the NPC 
and K-D, respectively. The sample mean difference from Trial 1 to 3 for the NPC was 
4.33cm and 4.72s for K-D Card 1 to 3. Using the cutoff of 4.33cm on the NPC, the 
OMF group exhibited worse median performance for all NPC trials (p ≤ 0.002) and all 
K-D cards (p ≤ 0.029), except Card 1 (p = 0.52). Internal consistency was high for the 
OMF group on the NPC (Cronbach’s α = 0.967) and K-D (Cronbach’s α = 0.860) and 
non-fatigue group for NPC (Cronbach’s α = 0.987) and K-D (Cronbach’s α = 0.960). 
CONCLUSIONS: It appears that there was a decline in performance on the NPC 
(33%) and K-D (26%) in a subset of our cohort. Interestingly, internal consistency 
remained high for the measures, even when OMF group performance was significantly 
worse. Future research is warranted to determine if OMF is a clinical biomarker for 
underlying attentional, cortical, cerebellar, or vestibular disorders. Our findings are 
specific to adolescent, sport-related concussion patients seen within a week of their 
injury using clinician-administered NPC and version 1 of the K-D plastic cards and 
should not be generalized.

1174 Board #300 May 27 2:30 PM - 4:00 PM
Dynamic Exertion Testing (EXIT): A New Approach 
To Inform Return To Play Following Sport-related 
Concussion
Aaron Sinnott1, Victoria Kochick2, Indira Raub3, Christopher 
Connaboy3, Bradley Nindl, FACSM3, Michael Collins2, 
Anthony Kontos2. 1Neuromuscular Research Laboratory, 
UPMC Concussion Research Laboratory, University of 
Pittsburgh, Pittsburgh, PA. 2Sports Medicine Concussion 
Program, University of Pittsburgh Medical Center, Pittsburgh, 
PA. 3Neuromuscular Research Laboratory/Warrior Human 
Performance Research Laboratory--University of Pittsburgh, 
Pittsburgh, PA. (Sponsor: Dr. Brad Nindl, FACSM)
Email: ams626@pitt.edu
(No relevant relationships reported)

A multifaceted assessment to inform clinicians of an athletes’ readiness to return 
to play (RTP) following sport-related concussion (SRC) includes symptoms, and 
neurocognitive, vestibular, and ocular function. Athletes must also complete a 
progressive exertion protocol that systematically increases exercise intensity and 
sport-specificity. However, ambiguous exercise parameters and reliance on subjective 
symptom reports limit the current approach and there is a need for a brief, clinical 
assessment to better inform RTP decisions. A novel dynamic exertion test (EXiT) that 
incorporates ACSM exercise prescription recommendations to replicate physiological 
demands from a variety of sport types and provides objective criteria can address 
these limitations. A comparison of EXiT outcomes between athletes recently cleared 
to RTP (RTP-A) and matched healthy controls (CON) is warranted to determine the 
clinical feasibility and interpretation of EXiT. PURPOSE: Compare heart rate (HR), 
endorsed symptoms, rating of perceived exertion (RPE), and performance outcomes 
during the completion of a 1) aerobic treadmill protocol, and 2) 5 hand-timed agility 
tasks between RTP-A and CON groups completing EXiT. METHODS: Twenty-eight 
(F=9, 32.1%;) athletes (ht.: 172.3±10.5 cm; wt.: 68.7± 14.5 kg) completed the EXiT 
test at RTP evaluation and were age-, gender-, and sport-matched to healthy controls 
(ht.: 171.1±9.0 cm, wt.: 64.1±17.5 kg). Participants wore an Equivital Lifemonitor 
physiological monitoring system, reported symptoms and RPE, and were timed by 
independent raters during completion of Box drills, Zigzag, Pro-agility, and Arrow 
agility EXIT tasks. Independent samples t-tests were conducted to compare HR, 
symptoms, RPE, and EXIT agility task completion time between RTP-A and CON 
groups.RESULTS: RTP-A and CON groups had similar post-EXIT HR (176.7±22.5 
vs. 184.7±12.4), symptoms (0.93±3.56 vs. 2.00±5.92), RPE (15.7±2.8 vs. 15.0±2.9), 
and agility task completion time across EXIT outcomes. (p>.05). CONCLUSIONS: 
EXiT clinical outcomes were similar to athletes recently cleared to RTP following SRC 
and matched healthy controls. The new EXiT provides a multidomain, ACSM exercise 
criteria-based evaluation to inform RTP clinical decision making.

1175 Board #301 May 27 2:30 PM - 4:00 PM
Concussion History And Contact Sport Participation 
Influence Post-concussion Psychological Distress: 
Active Rehab Study Findings
Johna K. Register-Mihalik1, Shabbar I. Ranapurwala1, Kevin M. 
Guskiewicz, FACSM1, Paula Gildner1, Stephen W. Marshall1, 
Karen L. McCulloch1, Jason P. Mihalik, FACSM1, Michael A. 
McCrea2, The Active Rehab Study Consortium1. 1University 
of North Carolina at Chapel Hill, Chapel Hill, NC. 2Medical 
College of Wisconsin, Milwaukee, WI.
Email: johnakay@email.unc.edu
(No relevant relationships reported)

Understanding how concussion history and contact sport participation influence 
perceived psychological distress may improve management and provide opportunities 
for early intervention.
PURPOSE: To examine how prior concussion history and contact sport participation 
influence college and high school athletes’ change in perceived psychological distress 
following concussion compared to preseason baseline.
METHODS: Student-athletes (n = 2629) from 6 Canadian and US colleges and 8 
US high schools completed a concussion baseline assessment including the Brief 
Symptom Inventory-18 item scale (BSI-18). The same battery was completed by 165 
participants that suffered a concussion. The BSI-18 items were summed to create a 
total score (higher=greater psychological distress). BSI-18 change score (post-injury 
minus pre-injury) was the primary outcome. Primary predictors were concussion 
history and contact sport participation. Covariates included age, sex, and participation 
level (college vs. high school). The association between concussion history, contact 
sport participation, and BSI-18 change score was examined using linear regression 
models clustered on study site using generalized estimating equations (a priori α≤0.05).
RESULTS: Analysis included 145 participants with complete predictor, outcome, and 
covariate data [45 females (30.8%); median age = 18 years (IQR: 18-20); 66 (45.5%) 
with 1+ prior concussions; 121 (83.4%) played a contact sport]. Concussion history, 
when adjusting for all covariates was not statistically associated with BSI-18 change 
score (p>0.05). Participants in non-contact sports (6.0±8.0) compared to contact 
sport participants (2.1±7.4 reported a greater BSI-18 change score (Adjusted Mean 
Difference=3.1, 95%CI: 0.9, 5.4; p=.006).
CONCLUSIONS: These data suggest individuals participating in non-contact sports 
may have greater increases in reported post-concussion psychological distress. These 
findings highlight psychological distress measures as an important consideration in 
concussion management. Participants in contact sports may respond to concussion 
differently than those in non-contact sports. Future research should investigate how this 
relates to overall quality of life post-concussion.
Supported by a grant from the National Football League

1176 Board #302 May 27 2:30 PM - 4:00 PM
How Do Concussions Affect National Basketball 
Association Player Performance Measurements?
Lucas A. Fox1, Emily M. Wittrup1, Allyssa K. Memmini1, 
Katherine M. Breedlove2, Steven P. Broglio, FACSM1. 
1University of Michigan, Ann Arbor, MI. 2Brigham and Women’s 
Hospital, Boston, MA. (Sponsor: Steven P. Broglio, FACSM)
(No relevant relationships reported)

Following a concussion, athletes typically display increased reaction time, 
compensatory gait mechanics, and altered postural control. Although commonly 
studied in collegiate athletics, there is a lack in the literature regarding post-concussive 
effects in the National Basketball Association (NBA), and how they affect player 
performance outcomes. PURPOSE: The purpose of this study was to determine if 
NBA player performance statistics were different 28 days post-concussion compared to 
their pre-concussion metrics. METHODS:
NBA player performance statistics were obtained from a public website for thirty-
six NBA players (age = 24.22±5.44 years, years in league = 4.08±3.38 years) who 
sustained a concussion between 2014 and 2018. Players were excluded if they played 
less than five games pre-injury, or if they did not return to play within four weeks 
post-concussion. Performance statistics included both attempted and made field 
goals, three-pointers, and free throws. Additional performance metrics included total 
points scored, turnovers, rebounds, gamescore and plus/minus scores. Within-subjects 
performance metrics were compared from 28-days prior to concussion to 28-days after 
the date of injury. All variables were normalized by seconds played per game to reduce 
variability between bench, rotational, and starting players. To compare differences in 
player performance measures before and after concussion, we utilized paired t-tests 
with alpha levels set to 0.05.
RESULTS:Our analyses produced mostly nonsignificant mean differences between 
groups (p’s>0.05), however, we found a decrease in mean attempted free throws 
post-concussion (mean difference: -0.37±0.36 free throws, p=0.042). Although 
the remainder of the performance metrics did not yield significance, a majority of 
the variables indicated a negative trend post-concussion. CONCLUSIONS: Our 
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results suggest player performance is not significantly affected up to 28-days post-
concussion as compared to their pre-injury measures. Because we chose to compare 
28-days before and after concussion, we potentially missed greater changes in player 
performance during the acute phase of recovery. Future analyses will stratify these 
findings by blocking time into seven day series to determine differences throughout 
typical recovery timelines.

1177 Board #303 May 27 2:30 PM - 4:00 PM
Concussion Management Among Speech-Language 
Pathologists: A Comparative Survey Of Placement And 
Practices
Jennafer D. Best, Daniel W. Furnas. Jacksonville University, 
Jacksonville, FL. (Sponsor: Thomas Best, FACSM)
(No relevant relationships reported)

PURPOSE: The goal of this study was to examine the differences between medical 
and school-based Speech-Language Pathologists (SLP) knowledge, experience, and 
competence in pediatric concussion.
METHODS: A 34-question, anonymous web-based survey was sent to school and 
medically-based, practicing SLPs in the United States. Portions of the survey were 
adapted with permission from a preliminary study by Duff and Stuck (2015) which 
focused on pediatric concussion knowledge of school-based SLPs. The instrument 
consisted of six broad topics: demographics, concussion knowledge, referral, 
assessment, treatment, and clinical experience. Participants were recruited in three 
ways: (1) via posting the on-line message board for the American Speech-Language-
Hearing Association; 2) sent to regional SLP associations or 3) via the “snowball” 
recruitment method. Descriptive statistics were used to analyze the data in SPSS.
RESULTS: The survey had 48 responses (46 females and 2 males). Out of the 
responders, 85% possessed a master’s degree and 15% hold a doctoral degree (PhD 
or SLPD). Out of the 12 questions regarding concussion knowledge, SLPs had about 
an 85% correct response rate. Exceptions to this high accuracy were found regarding 
knowledge of minor concussion symptoms resolving in 14 days and injury to the 
brain occurring at the instant of contact. SLPs were noted to receive most of their 
concussion referrals from physicians (25%). 96% of SLPs agreed it was within their 
scope of practice to provide therapy to a concussed individual. However, 73% of these 
clinicians have never been involved in the assessment of pediatric concussion cases. In 
addition, only 50% received TBI education in school.
CONCLUSIONS: Concussion is an international public health concern that continues 
to receive increasing attention. A common theme of the results we reviewed suggests a 
recent interest in highlighting the value of SLPs in concussion care, although their role 
is not yet well understood. Results showed that both medical and school-based SLPs 
who work in concussion care are generally knowledgeable despite the vague guidelines 
for SLPs in concussion management. In order to further prepare SLPs for their role 
in concussion care, guidelines need to be developed to consistently incorporate 
concussion education in SLP graduate programs.

1178 Board #304 May 27 2:30 PM - 4:00 PM
Reliability Of The King-devick Test In Baseline 
Concussion Evaluations In A Mexican Professional 
Soccer Team
Jose A. Garza1, Francisco Garcia Garcia1, Emilio Frech Lopez1, 
James MacDonald, FACSM2. 1Tecnologico de Monterrey, 
Escuela de Medicina y Ciencias de la Salud, Monterrey, 
Mexico. 2Ohio State College of Medicine. Nationwide Children’s 
Hospital, Westerville, OH.
(No relevant relationships reported)

There is a need for a reliable and quick method to help screen for concussions in 
professional soccer. The last 2014 and 2018 FIFA World Cups have demonstrated that 
concussions during soccer matches pose a challenge for team physicians to diagnose 
and treat in a timely manner. King Devick (KD) is a rapid sideline screening test used 
for concussion diagnosis that relies on individual’s baseline measurement.
Purpose: To assess the test re-test reliability of the KD test in a cohort of professional 
soccer athletes. Methods: 24 professional soccer players from a Mexican First 
Division Professional Soccer League (Liga MX) team were evaluated. A baseline KD 
test as well as a SCAT3 Test was conducted before the 2017 season. The tests were 
repeated 1 year later as a baseline for 2018 season. 10 players transferred to other 
clubs after the first year were excluded from data analysis. 14 remaining athletes 
were included in the study. Correlations of year on year KD and SCAT3 measures 
of individuals were assessed. Statistical analyses were performed with IBM SPSS. 
Results: Mean KD baseline test time for 2017 (KD1) = 41.71 seconds and for 2018 
(KD2) = 41.66 seconds. KD1 and KD2 were strongly and positively correlated (0.93, 
p value <0.001). 1 player was evaluated for concussion during the season (KD1 = 
41.7s, KD after trauma = 44.2s, KD2 = 41.4s). 5 players had slowing of KD2 without 
having history of concussion during the previous year. 1 player with a self-declared 
learning disability had significantly slower KD time in follow up test (KD1 = 69.4s, 
KD2 = 77s). 2017 and 2018 SCAT3 demonstrated positive and significant correlation 

for balance scores (0.601, p = 0.023), and delayed recall scores (0.596, p = 0.024). 
Conclusion: Mean KD baseline test results showed a significant correlation between 
first and second year evaluations. The high correlation suggests that KD testing has 
adequate reliability for use as a diagnostic test. Of note, 5 players had slower times 
despite not having a history of concussion during the previous year. It may not be 
useful when establishing baseline test results in players with learning disabilities 
due to the considerable variation from KD1 to KD2 in player we evaluated. Further 
studies need to be done with professional soccer athletes in order to establish quick and 
efficient methods of diagnosis and management of concussion.

1179 Board #305 May 27 2:30 PM - 4:00 PM
Documenting The Prevalence Of Symptom 
Exacerbation Following The Completion Of A 
Computerized Neurocognitive Testing Battery In 
Athletes With Concussion
Katie Stephenson-Brown1, Melissa Womble2, Philip Schatz3, R.J. 
Elbin1. 1University of Arkanasas, Fayetteville, AR. 2Inova Sports 
Medicine Concussion Program, Fairfax, VA. 3Saint Joseph’s 
University, Philadelphia, PA. (Sponsor: Brendon McDermott, 
FACSM)
(No relevant relationships reported)

Symptom exacerbation following computerized neurocognitive testing (CNT) has 
been documented at the acute and subacute time points after concussion; however, the 
prevalence and indications of clinically significant symptom exacerbation following 
CNT is currently unknown.
PURPOSE: 1) To document the prevalence of symptom exacerbation following 
CNT in concussed athletes and 2) explore factors that may predict symptom increases 
associated with the completion of CNT.
METHODS: Two hundred and five concussed athletes (M = 16.48 ± 1.97 yrs; 47% 
female) completed a standard clinical visit that included a health and injury history, 
CNT (The Immediate Post-concussion Assessment and Cognitive Testing: ImPACT), 
Post-Concussion Symptom Scale (PCSS), and the Vestibular and Ocular-motor Screen 
(VOMS) within 30 days of injury (M = 7.73 ± 5.54 days). The PCSS was administered 
immediately before and after CNT, and changes on symptom total were used as 
outcome scores. To account for normal variation in symptom reporting, minimal 
clinically important differences (MCID) were calculated from the current sample. Two 
logistic regressions (LR) were used to explore the association between demographic 
(age, sex, history of SRC, migraine, anxiety, LD, ADHD) and injury-related factors 
that included vestibular/ocular motor impairment, symptom burden, time until first 
clinical visit, and removal from play status on post-CNT symptom exacerbation. 
Statistical significance was set at p < .05.
RESULTS: Approximately 33% (68/205) of concussed athletes exhibited clinically 
significant increases in total PCSS symptoms after CNT. The LR examining 
demographic variables and post-CNT symptom exacerbation was not significant (χ2(7, 
203) = 2.62, p = .92), however the LR using injury-related predictors was significant 
(χ2(7, 195) = 17.29, p = .02). More specifically, a significant relationship between the 
ocular component of the VOMS and symptom exacerbation was revealed (adjusted 
OR= 0.43, p= .04).
CONCLUSIONS: The majority of the sample did not exhibit increased symptoms 
following CNT; however, the participants that do experience increases in post-
concussion symptoms after completing CNT are more likely to have a co-morbid 
ocular impairment associated with their concussion. Clinicians should examine pre and 
post CNT symptom scores.

1180 Board #306 May 27 2:30 PM - 4:00 PM
Measuring Changes In Attention Task And 
Hemodynamic Oxygenation In Post-Concussion 
Patients Using Functional Near-infrared Spectroscopy
Allyssa K. Memmini1, Jessica Kim1, Xiaosu Hu1, Daniel H. 
Weissman1, Alexander Rogers2, Noelle Herzog2, Sarah Renberg1, 
Mckenzie L. Sobzack1, Ioulia Kovelman1, Steven P. Broglio, 
FACSM1. 1University of Michigan, Ann Arbor, MI. 2Michigan 
Emergency Medicine, Ann Arbor, MI. (Sponsor: Steven Broglio, 
FACSM)
(No relevant relationships reported)

Current concussion assessment protocols rely on clinical functioning and thus may not 
be sensitive to underlying neural deficits. PURPOSE: The purpose of this study was to 
measure hemodynamic response changes using functional near-infrared spectroscopy 
(fNIRS) in asymptomatic, post-concussion participants (CON) compared to healthy 
controls (CTL). METHODS: CON participants (n=9, age=18.44±1.51 years, sex=66% 
female) diagnosed with a concussion at a Midwestern emergency department were 
recruited from 2018-2019. CTL participants (n=22, age=23.63±4.55 years, sex=54% 
female) were recruited through electronic postings and classroom announcements. 
During the first study visit, participants completed a demographics questionnaire, pain 
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and symptom severity scores, and an attention task. Participants were then fitted for 
a silicon headband with two fNIRS diode arrays consisting of eight emitters and ten 
detectors over each hemisphere’s temporal and frontal cortices, superior and middle 
temporal regions and the parietal cortex. The computerized behavioral attention 
task consisted of 144 trials spread over six 24-trial task blocks. Mean accuracy (%) 
and reaction times (s) were recorded, while the fNIRS device measured hemoglobin 
response. After the first visit, participants were monitored daily for symptom 
resolution, and completed a second lab visit once symptom count and severity scores 
reached normative baseline values. Behavioral and neuroimaging fNIRS data from 
the attention task were analyzed using independent t-tests, with alpha levels set to 
p<0.05. RESULTS: Once asymptomatic, attention task analyses yielded no significant 
differences between CON and CTL groups for both mean reaction time (0.003±0.040s, 
p=0.953) and accuracy (-0.50±0.40%, p=0.47). Analysis of fNIRS data indicated 
hyperactivity in the pre-frontal cortex, temporal lobe and frontotemporal region of the 
CON group’s left hemisphere compared to the CTL group (q<0.05, false discovery 
rate corrected). CONCLUSIONS: Our results suggest post-concussion participants 
may require additional cognitive resources during attentional tasks in order to maintain 
normative vigilance. Researchers should continue to evaluate hemodynamic changes, 
and how these effects may influence making a safe return to activity decision.

1181 Board #307 May 27 2:30 PM - 4:00 PM
Whole-body Reactive Agility Testing Reveals 
Modifiable Impairments Among Elite Athletes With 
Sport-related Concussion History
Gary B. Wilkerson1, Dustin C. Nabhan, FACSM2, Tyler S. 
Perry3. 1University of Tennessee-Chattanooga, Chattanooga, 
TN. 2United States Olympic Committee, Colorado Springs, CO. 
3University of Tennessee at Chattanooga, Chattanooga, TN. 
(Sponsor: Gregory Heath, FACSM)
Email: Gary-Wilkerson@utc.edu
(No relevant relationships reported)

PURPOSE: Assess the potential for training-induced improvement of whole-body 
reactive agility (WBRA) performance among elite athletes with a history of sport-
related concussion (HxSRC).
METHODS: A cohort of 16 elite athletes (25.3 ±5.8 years; 10 males: 69.0 ±3.8 cm, 
160.7 ±27.4 kg; 6 females: 63.8 ±2.0 cm, 144.47 ±28.7 kg) representing 5 Olympic 
sports participated in 12 training sessions over 26 ±9 days. A virtual reality motion 
analysis system measured whole-body responses to targets presented on the right 
and left sides of a monitor. A second dual-task (DT) trial simultaneously presented 
targets on both sides of the monitor, with correct response direction indicated by the 
center arrow of flanker test displays (<<<<<, >>>>>, <<><<, >><>>). Measures of 
WBRA included total distance of excursion, reaction time, speed, acceleration, and 
deceleration. Performance in right versus left directions was calculated for the latter 
4 measures, as well as an average of asymmetries (Asym). Performance values were 
combined to create 3 training phases of 4 sessions each. The association of phase 1 
measures with HxSRC status was assessed through ROC analysis. Repeated measures 
ANOVA was used to assess improvement from phase 1 to phase 3.
RESULTS: Self-reported HxSRC at 3.0 ±2.2 years prior to testing (range: 0.3 - 8.0 
years) represented 56% of the cohort (9/16; 5 males, 4 females). Total distance ≥27.3 
m for DT demonstrated good discrimination between no SRC (NoSRC) and HxSRC 
cases (AUC=.714; OR=7.5). A significant DT group X phase interaction effect was 
evident (P=.038) for total distance, with greater improvement for HxSRC (28.6 ±4.0 to 
24.4 ±2.5; SRM=2.06) than NoSRC (25.9 ±1.5 to 24.2 ±1.1; SRM=0.93). Single-task 
(ST) WBRA Asym ≥13.4% demonstrated good discrimination (AUC=.698; OR=5.0), 
and thresholds of ≥10% and ≥15% demonstrated remarkable similarity to the results 
of our previous studies. Significant ST-WBRA Asym reduction was observed (P=.049; 
SRM=0.57), but the magnitude was similar for HxSRC (15.7 ±4.7% to 12.6 ±2.4%) 
and NoSRC (12.9 ±3.7% to 10.2 ±2.5%).
CONCLUSIONS: Measures of WBRA may identify subtle impairments in brain 
network connectivity. The WBRA training appeared to induce a visual-spatial 
calibration improvement that was greater among HxSRC athletes, which may reduce 
injury risk.

1182 Board #308 May 27 2:30 PM - 4:00 PM
Between Trial Reliability Of The King Devick Test In 
Male High School Athletes
Robert L. Herron1, Brandon D. Spradley1, James P. Toldi2, 
Dani Ellis3, Chelsea L. Best3, Ashley D. Marass2, Anthony 
M. Martino2. 1United States Sports Academy, Daphne, AL. 
2University of South Alabama, Mobile, AL. 3Encore Rehab, 
Mobile, AL.
(No relevant relationships reported)

The need for concussion-related safety programs in high-school athletics is well 
recognized. To that end, valid-baseline assessments are compulsory in order for 
medical staff to identify athletes suspected of having a concussion and best inform 

appropriate medical-treatment protocols. PURPOSE: To determine the between-trial 
reliability of the King-Devick Test (KD) as part of a pre-season concussion-safety 
program in young-male high-school athletes. METHODS: KD baseline score data 
from high-school, male athletes (n = 377, aged 16 ± 1 years) were recorded on 
electronic tablets and later analyzed. The testing required participants to complete two, 
error-free trials, which were reported to the nearest 0.0 s. For both trials, descriptive 
data were reported, mean differences were examined via paired-samples t-tests, Cohn’s 
d effect sizes were considered, and two-way mixed-effects intraclass correlations 
(ICC) were implemented. RESULTS: The KD test showed strong reliability between 
trials (Trial 1 = 56.0 ± 15.2 s; Trial 2 = 53.3 ± 13.8 s; single-measure ICC = 0.93; 95% 
CI 0.91 - 0.94). Furthermore, similar reliability was observed when KD scores were 
grouped by Best score and Worst score (Best = 52.8 ± 13.6 s; Worst = 57.6 ± 15.3 
s; single-measure ICC = 0.95; 95% CI 0.94 - 0.96). Paired-samples t-test identified 
small-differences between both pairings (Trail 1 vs. Trial 2, p < 0.001, d = 0.25; Best 
vs. Worst, p < 0.001, d = 0.33). Most participants (78.5%) recorded their Best score on 
Trial 2. CONCLUSIONS: The KD test showed excellent reliability between trials in 
this population of young-male athletes. However, additional research is warranted with 
respect to how many valid baseline attempts are needed to acquire a stable KD score to 
best support safe-monitoring practices.

1183 Board #309 May 27 2:30 PM - 4:00 PM
Changes In Trait Anxiety Throughout Concussion 
Recovery
Christopher P. Tomczyk, Kyle M. Petit, Morgan Anderson, 
Aaron J. Zynda, Tracey Covassin. Michigan State University, 
East Lansing, MI.
Email: tomczykc@msu.edu
(No relevant relationships reported)

Trait anxiety is the predisposition to perceive situations as threatening and higher 
levels lead individuals to frequently experience anxiety. Although concussion recovery 
is individualized, post-injury anxiety is an indicator of prolonged recovery. Therefore, 
high levels of trait anxiety following concussion may alter recovery trajectories by 
increasing the likelihood of developing post-injury anxiety.
PURPOSE: To examine the level of trait anxiety in concussed athletes throughout 
recovery compared to healthy controls.
METHODS: Eighty-five high school and college-aged individuals (concussed [Cx]: 
age = 18.56 ± 2.55 years; healthy controls [HC]: age = 18.10 ± 2.56 years) were 
enrolled. The State Trait Anxiety Inventory (STAI) measures trait anxiety using 
a 20-item inventory scored on a 4-point Likert scale (score range: 20-80), where 
higher scores indicate a greater level of trait anxiety. All concussed participants were 
administered the STAI within 72 hours of injury (day 0), 5 days post-injury (day 5), 
and at the time they received full medical clearance (FMC). Healthy controls were 
tested at similar time points. A 2 x 3 repeated measures analysis of variance was used 
to compare the level of trait anxiety between each group across recovery. A prior p 
value was set at 0.05.
RESULTS: There was no significant group x time interaction (F(1.79, 82) = 1.20, p = 
0.31). Although, significant main effects for time (F(1.79, 82) = 29.10, p < 0.001, ƞ2 = 
0.26) and group (F(1, 82) = 29.10, p = 0.02, ƞ2 = 0.07) were observed. Specifically, scores 
decreased across time (day 0: Cx = 38.81 ± 11.17, HC = 32.74 ± 10.00; day 5: Cx = 
36.95 ± 11.83, HC = 31.24 ± 10.23; FMC: Cx = 34.65 ± 11.37, HC = 29.98 ± 9.05), 
and concussed athletes had higher trait anxiety (Cx = 36.81, SE = 1.61; HC = 31.32, 
SE = 1.63).
CONCLUSIONS: Concussed participants experienced the highest levels of trait 
anxiety at day 0 and declined as recovery progressed. This indicates that initial post-
injury anxiety may be a result of increased trait anxiety. Healthcare professionals 
should be aware that concussed individuals may be more susceptible to anxiety 
immediately following injury which could negatively influence recovery outcomes.

1184 Board #310 May 27 2:30 PM - 4:00 PM
Concussion History’s Impact On Instrumented Bess 
Scores In Division I Contact-Sport Athletes
Theresa L. Miyashita1, Paul Ullucci2. 1Concorida University - 
Chicago, Chicago, IL. 2Bryant University, Smithfield, RI.
Email: theresa.miyashita@cuchicago.edu
(No relevant relationships reported)

Purpose: The purpose of this study was to determine if concussion history has an 
impact on sway velocity. A concussion injury can disrupt proper functioning of the 
vestibular system, and chronic disruption of this system can increase the chances of 
subsequent musculoskeletal or concussive injury. Athletes with a history of concussion 
injury who present with balance deficits, should be targeted for interventions to 
decrease the risk of sustaining a musculoskeletal or concussive injury.
Methods: 175 healthy Division I football & men’s lacrosse players (age = 19.8 ± 
1.2; ht = 71.9 ± 2.2”; wt = 202.1 ± 33.9 lbs) participated in this study. Players were 
provided with a brief, 1-on-1, concussion discussion and then answered the questions 
“have you ever sustained a concussion? If yes, how many?”. All players underwent a 
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balance assessment as part of their preseason screening and were medically cleared 
to participate in sports. Players performed the BESS test (double leg, single leg, & 
tandem) on firm & foam surfaces while standing on the VSR SportTM force plate by 
NeuroCom®.Results: No difference was found between those with and without a 
previous concussion injury on any of the instrumented BESS stances (Table 1). To 
further analyze the data, a Spearman Rho correlation determined there was a smaller 
than typical correlation between number of concussions sustained and sway velocity 
measurements; double leg firm (rs = 0.02), single leg firm (rs = 0.09), tandem firm (rs = 
0.08), double leg foam (rs = 0.01), single leg foam (rs = 0.01), tandem foam (rs = 0.02), 
& composite (rs = 0.06).
Conclusion: Concussion history does not appear to have an impact on sway velocity 
measurements in contact sport athletes. The vestibulospinal system may be resilient to 
long-term deficits associated with concussion injury. In the absence of individualized 
baseline data, normative data may be used to determine balance deficits in those with a 
suspected concussion, regardless of previous concussion history.

Stance Mean ± SD p 
Value

Effect 
Size

(+) Concussion 
Hx

(-) Concussion 
Hx

Double Leg, Firm 0.69 ± 0.20 0.69 ± 0.18 0.924 0.01

Single Leg, Firm 2.31 ±1.28 2.55 ± 1.45 0.243 0.18

Tandem, Firm 1.67 ± 1.19 1.81 ± 1.35 0.444 0.12

Double Leg, 
Foam 1.85 ± 0.46 1.86 ± 0.53 0.878 0.02

Single Leg, Foam 5.25 ± 2.02 5.45 ± 1.9 0.495 0.10

Tandem, Foam 5.02 ± 3.42 4.93 ±3.14 0.863 0.03

Composite Score 2.80 ± 0.97 2.86 ± 0.94 0.710 0.05

B-80 Free Communication/Poster - Medical 
Management of the Athlete
Wednesday, May 27, 2020, 1:30 PM - 4:00 PM
Room: CC-Exhibit Hall

1185 Board #311 May 27 2:30 PM - 4:00 PM
Injuries And Injury-related Pain Relationships To 
NSAID Use And Abuse In Collegiate Athletes
Bailey A. Tadlock1, Bryanna J. Veroneau1, Srikant 
Vallabhajosula1, Shefali Christopher1, Amy Knab2, Chris 
Harnish3, Garrett Bullock4. 1Elon University, Elon, NC. 2Queens 
University of Charlotte, Charlotte, NC. 3Mary Baldwin College, 
Staunton, VA. 4University of Oxford, Oxford, United Kingdom. 
(Sponsor: Dr. Stephen Bailey, FACSM)
Email: btadlock@elon.edu
(No relevant relationships reported)

Non-steroidal anti-inflammatory drugs (NSAIDs) are commonly used by athletes 
to treat musculoskeletal pain and injuries. The relationship between NSAID use 
and current pain and injuries in collegiate athletes in unknown. Understanding this 
relationship is important due to the potential for athletes to improperly obtain and 
abuse NSAIDs.
PURPOSE: To investigate how pain and injury effects current collegiate athlete 
NSAID use during both in and out of season.
METHODS: Athletes from all 3 NCAA Divisions self-reported data on in and out 
of season NSAID use, purchase, and dosage. The Oslo Sports Trauma Research 
Center Overuse Injury Questionnaire (OSTRC) was used to evaluate current level 
of participation and pain. Logistic regressions were used to assess the relationship 
between current NSAID use and OSTRC total score. Models were adjusted for age, 
gender, NCAA division, history of orthopaedic surgery, and history of major injury, 
with unadjusted and adjusted Odds Ratios (OR) with 95% confidence intervals (95% 
CI). χ2 and Kruskall Wallis tests assessed the relationship between NSAID use and 
OSTRC overuse and substantial overuse injuries in and out of season.
RESULTS: 252 athletes (age of 19.43 ± 1.2 years; Male: 28%; D1: 101, D2: 74, D3: 
77) completed the survey. 33% currently used NSAIDs, 48% self-purchased, and 53% 
took two pills per dose. 36% did not answer where NSAIDs were obtained and 34% 
did not answer what dosage was taken. The OSTRC median score was 0 (IQR: 0-22). 
53% had overuse injuries, while 20% had substantial overuse injuries. Current NSAID 
users had greater odds of having increased OSTRC scores (1.03 (95% CI: 1.02, 1.04), 
p<0.001). OSTRC overuse and substantial overuse injured athletes were more likely 

to use NSAIDs (over use: χ2 = 34.0, p<0.001; substantial overuse: χ2 = 28.2, p<0.001) 
and use them out of season (over use: χ2 =24.4, p<0.001; substantial overuse: χ2 = 21.4, 
p<0.001) as compared to non-overuse and non-substantial overuse injured athletes.
CONCLUSION: NSAID use is high and the majority of athletes purchase their own 
NSAIDs, instead of receiving them from a medical professional. Injured athletes are 
more likely to use NSAIDs both in and out of season. Sports medicine professionals 
needs to monitor NSAID use and abuse in order to mitigate potential NSAID-related 
negative health impacts.

1186 Board #312 May 27 2:30 PM - 4:00 PM
Division 1 Football Players And Metabolic Syndrome 
Risk Factors: A Three Year Observational Study
Wendy E St John Repovich, FACSM1, Annika Vahk1, Garth 
J. Babcock1, Janet Peterson, FACSM2. 1Eastern Washington 
University, Cheney, WA. 2Linfield College, McMinville, OR.
Email: repovichw@gmail.com
(No relevant relationships reported)

Professional football players, especially linemen are at increased risk for early 
Metabolic Syndrome (MetS) leading to cardiovascular disease and death. There are 
no longitudinal studies examining MetS to determine if risk factors are present during 
college and if the risk factors change over time. PURPOSE: The purpose of this 
longitudinal study was to follow MetS risk factors in Division 1-FCS players over 
three years. MetS is defined by the NCEP ATP III standards. METHODS: Players 
were tested in the fall prior to the start of each season. Of the 39 players tested the first 
fall, eight players completed all tests every year of the study. Testing included waist 
circumference (WC), systolic blood pressure (SBP), diastolic blood pressure (DBP), 
fasting blood glucose (BG), high density lipoprotein (HDL), and triglycerides (TG). 
Descriptive statistics and comparisons were analyzed. A repeated measures ANOVA 
was used to compare the means of each dependent variable across the three years. A 
Bonferroni correction was used to adjust for multiple comparisons. RESULTS: One 
participant met the criteria for MetS during all three years with the same risk factors, 
low HDL, elevated TG and WC. Another participant met the MetS criteria during the 
second year (low HDL, elevated TG and WC), but not during the first and third years. 
Both players were offensive linemen. There were no significant differences in SBP, 
DBP, BG, or HDL across the three years. There was a significant difference in TG over 
time (F [1.122, 7.852] = 6.355, p = .034). Pairwise comparisons indicated a significant 
difference between year one-two, one-three, and two-three (p = .001, p = .001, p = 
.05; respectively). CONCLUSIONS: These findings suggest that nonskilled football 
positions have a higher incidence of MetS risk factors. Additionally, TG varied across 
the three years, indicating that nutrition may be a primary influencing factor as players 
maintain fitness training year-round. A primary limitation of this study was the small 
sample size based on players completing testing all three years. Pre-season evaluation 
for early detection of MetS with follow up for early intervention is recommended. 
Further research should explore the nutrition practices of collegiate football players.

1187 Board #313 May 27 2:30 PM - 4:00 PM
EVALUATION OF BIOMARKERS OF MUSCLE DAMAGE 
AND BONE FORMATION IN BALLET DANCERS 
DURING THE NUTCRACKER
Lawrence W. Judge1, David M. Bellar, FACSM2. 1Ball State 
University, Muncie, IN. 2University of North Carolina at 
Charlotte, Charlotte, NC. (Sponsor: David Bellar, FACSM)
Email: lwjudge@hotmail.com
(No relevant relationships reported)

There is evidence that rehearsals and performances among ballet dancers induce 
physiological stress. However, few studies have attempted to quantify muscle damage 
or changes in bone metabolism. PURPOSE: The present study was a cross-sectional 
examination of changes in biomarkers of muscle damage and activity of osteoblasts 
from the beginning of dress rehearsal to the final performance during the Nutcracker 
season. METHODS: Professional and amateur male and female dancers, ages six 
and up, were recruited from two ballet companies that participated in the Nutcracker 
series. The cohorts were divided into three age groups: 6-12yrs (n=6), 13-18yrs 
(adolescents n=7), >18yrs (adults n=24). Blood draws were performed in the morning 
prior to the beginning of rehearsals and the day after the last performance. Blood 
samples were analyzed for creatine kinase MM isoform (CKM) and bone-specific 
alkaline phosphatase (BAP). Individuals with pre-existing medical conditions (i.e. 
juvenile idiopathic arthritis) and non-dance participants were excluded from this 
study. RESULTS: CKM significantly increased (t=3.2, p<0.001) from baseline to 
post performance (Pre: 34.3 U/L ± 5.5, Post: 39.0 U/L ± 8.1). When examined by age 
group, both the adolescents (t=2.99, p=0.024) and adults (t=2.55, p=0.018) showed 
significant elevations, however no differences were noted in the youngest performers. 
No differences were noted in (BAP) concentrations across all groups (t=-1.0, p=0.318). 
However, a trend in the data was noted in the youngest performers (t=-2.17, p=0.08) 
with decreased concentrations post performance (Pre: 3.81 ng/ml ± 2.2, Post: 2.02 
ng/ml ± 1.3). CONCLUSIONS: The data from the study demonstrate an increase in 
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muscle damage and a trend towards decreased bone formation activity of osteoblasts 
among young performers. Dancers and choreographers should be aware of these 
changes and implement appropriate periodization techniques and nutritional strategies 
to avoid overtraining these performing artists.

1188 Board #314 May 27 2:30 PM - 4:00 PM
Body Fat In Short And Tall: Comparisons Of The 
3D-Infrared Vs. DXA Scanner
Alyssa Pollard-McGrandy, Linda Jimenez, Joshua Sabou, Valerie 
Smith-Hale, Matthew VanSumeren, Ruben Mendoza, Tamara 
Hew-Butler, FACSM. Wayne State University, Detroit, MI. 
(Sponsor: Tamara Hew-Butler, FACSM)
Email: alyssamcgrandy@wayne.edu
(No relevant relationships reported)

Three-dimensional (3D) infrared scanners, which estimate body composition via 
measurements of circumference, are gaining popularity. Since participants rotate 360º 
on a scale in front of a full-length mirror, visual changes in body shape are quickly 
assessed while numerical values are generated. PURPOSE: The aim of this study is 
to compare total body fat percentage (BF%) in participants using both the 3D-infrared 
and dual energy x-ray absorptiometry (DXA) scanner. METHODS: Non-pregnant 
individuals were invited to participate in total body composition measurements using 
both the 3D-infrared and DXA scanners within the laboratory. Participants wore the 
same compression clothing and scanned within 30 minutes of each other. After height 
and weight were obtained, a whole body DXA scan was performed and analyzed 
by trained technicians. For the 3D-infrared scan, participants stood on a rotating 
scale in a standardized position in front of a full-length mirror. Data are expressed 
as mean±SD, with significance set at p<0.05. RESULTS: Seventy participants 
(4 females; age=21±5years; weight=96±21kg; height=1.80±0.07m) successfully 
completed both scans, in a randomized order. Significant difference was noted 
between the DXA vs. 3D-infrared scans in BF% (23.7±5.1 vs. 19.5±8.6%;p<0.0001). 
A significant positive correlation was noted between the DXA versus 3D-infrared 
scan for BF% (r=0.93;p<0.0001). However, the slope of the regression line was not in 
alignment with the line of identity, with the 3D-infrared scanner underestimating BF% 
at low levels (<30%) while overestimating BF% at high levels of BF%. The mean 
difference (Bland-Altman) was 4.2%, with the limits of agreement (LOA) between 
-4.3% to 12.7%. CONCLUSION: Although the correlation between the 3D-infrared 
versus DXA scan for BF% was high (87% of variance), the underestimation of BF% 
in smaller individuals and overestimation of BF% in larger individuals makes the 
3D-infrared scanner not suitable for individuals outside of the normal range for BF% 
(~30%). Therefore, we do not believe the 3D-infrared scanner is a surrogate measure 
of BF%, compared with the DXA, for lean or obese persons.

1189 Board #315 May 27 2:30 PM - 4:00 PM
Geographic Disparity Of Female Athlete Triad 
Awareness And Access To Resources In The NCAA
Anna G. Warner1, Katherine H. Rizzone2, Robert D. Chetlin3, 
Scott Davis4, Timothy Harvey3, Paul M. Gordon, FACSM1. 
1Baylor University, Waco, TX. 2University of Rochester Medical 
Center, Rochester, NY. 3Mercyhurst University, Erie, PA. 
4Marshall University, Huntington, WV. (Sponsor: Paul Gordon, 
FACSM)
Email: anna_warner1@baylor.edu
(No relevant relationships reported)

The Female Athlete Triad is a pervasive, multifactorial morbidity among college 
athletes. The geographic disparity of female athlete triad awareness and access to 
resources in NCAA is unknown.PURPOSE: To determine geographic disparities in 
awareness of Triad components and resource access in the National Collegiate Athletic 
Association (NCAA).
METHODS: Division I-III NCAA compliance officers were sent an email containing a 
request to disseminate a web-based survey to cross country coaches in their respective 
conferences. The web-linked instrument included: a study synopsis; an informed 
consent statement, and; the IRB-approved survey tool. Respondents were grouped 
geographically based upon conference headquarters location, regions included; 
Northeast, Midwest, South, and West. Statistical analysis, using JMP software, 
included frequency distributions and chi-square tests for categorical association.
RESULTS: Coaches (n = 143; age = 40.7 ± 11.9 years; coaching experience = 14.1 ± 
10.3 years) from 45 conferences participated. Location impacted coaches’ awareness of 
the term “female athlete triad” (p = 0.0183), which was highest in the West (90%), and; 
lowest in the South (74%). Geography did not influence Triad component recognition 
(p = 0.3907) (i.e. low energy availability, amenorrhea, low bone mineral density), 
however; only 54% of coaches correctly identified all Triad components. Coaches 
who had Triad awareness were more likely to possess understanding that menstrual 
irregularities are not a normal result of exercise (p = <0.001). No relationship was 
identified between location and access to body composition technology (p = 0.2031), 
or; a registered dietician (p = 0.4869). However, only 30% and 53% of coaches had 

access to these biometric and dietetic resources, respectively. Western cross-country 
athletes (p = 0.0276) had the highest access to sport psychologists (50%); lowest 
access was in the Midwest (20%).
CONCLUSIONS: Triad awareness and geographic resource disparities exist: Western 
coaches have a higher level of Triad awareness and superior access to psychological 
counseling, whereas; the South and Midwest had the lowest, respectively. Greater 
uniform access to resources amongst NCAA schools, regardless of geographic region, 
may positively impact Triad prevalence and outcomes.

1190 Board #316 May 27 2:30 PM - 4:00 PM
Refinement Of Breathing Reserve Estimates In Fit 
Individuals
Garrett Loomer, James Sawalla Guseh, Emily Phaneuf, Aaron 
Baggish, FACSM. Massachusetts General Hospital, Boston, MA.
(No relevant relationships reported)

Breathing reserve as a cardiopulmonary exercise test metric has been used to ascertain 
a pulmonary mechanical limit to exercise. In athletes, breathing reserve estimates are 
often found to be abnormal (<10% or negative) and are typically attributed to enhanced 
effort and a desire to achieve peak performance.
Purpose: The purpose of this study was to determine how to accurately measure 
breathing reserve in fit individuals, like athletes, during a cardiopulmonary exercise 
test (CPET). Methods: Using prospectively collected information, CPET data from 
over 1,200 patients was analyzed to refine breathing reserve estimates in fit individuals. 
Fit individuals were defined as having a peak oxygen consumption (VO 2peak ) greater 
than 120% predicted based on normative data. CPET results of 680 fit individuals 
(VO 2 >120%) were compared to findings from the general population (PP <120 %). 
Results: A third of fit individuals (33%) are labeled with abnormal breathing reserve 
without overt lung disease as compared to the general population (4.6%). This finding 
is likely due to the fact that fit individuals achieve a significantly greater ventilatory 
rate with average respiratory rates of 50 b/min as compared to 38 b/min in the general 
population (p <0.0001). Conclusion: The results demonstrate that current algorithms 
used to predict exercise breathing reserve need to be refined to distinguish health from 
disease in fit individuals.

1191 Board #317 May 27 2:30 PM - 4:00 PM
Using EVH Challenges To Objectively Monitor The 
Long Term Management Of Elite Swimmers With EIB
John W. Dickinson1, William Gowers1, Guy Evans2, Jane Carre2, 
Matt Ashman3, Anna Jackson4, James Hopker1. 1University of 
Kent, Chatham Maritime, United Kingdom. 2GB Swimming, 
Bath, United Kingdom. 3GB Swimming, Loughborough, United 
Kingdom. 4English Institute of Sport, London, United Kingdom. 
(Sponsor: Dr. James Hull, FACSM)
Email: J.W.Dickinson@kent.ac.uk
(No relevant relationships reported)

Eucapnic voluntary hyperpnoea (EVH) challenges can provide objective evidence 
to support the diagnosis and long term management of athletes exercise-induced-
bronchoconstriction (EIB). However, the repeatability of the EVH challenge has been 
questioned.
PURPOSE: To investigate the use of EVH challenges to objectively monitor the 
long-term management of elite swimmers with EIB. METHODS: Twenty-seven elite-
international swimmers (14 males, 13 females; 20±2yrs) completed EVH challenges, 
separated by a calendar year. Following initial assessment, EIBpositive athletes were 
prescribed appropriate inhaler therapy in accordance to greatest fall in FEV1 (FEV1max) 
and asked to maintain therapy throughout the year. Athletes were grouped dependent 
on adherence to inhaler therapy (Non-adherent = EVH1→EVH2; n=15; adherent = 
EVHOFF→EVHON; n=12). Differences between screening visits were analysed using 
paired sample t-tests and presented as mean ± SD. The test-retest repeatability between 
EVH1 and EVH2 was expressed as mean bias with 95% limits of agreement (LOA) 
and Pearson’s correlation coefficient (rp). RESULTS: FEV1max was significantly lower 
in EVHON (-11.8 ± -3.8%) than EVHOFF (-24.0 ± -11.3%; p<0.01). Baseline FEV1 
was greater in EVHON than EVHOFF (p=0.04). EVH1→EVH2 FEV1max did not differ 
significantly between screening visits (EVH1: -13.1 ± 4.6% and EVH2: -12.3 ± 5.6%; 
p=0.32). There was agreement between FEV1max in EVH1→EVH2 (mean bias 0.6%, 
95% LOA = -5.9, 7.1), and significant strong positive correlation (rp=0.813, p<0.001). 
CONCLUSION: Elite swimmers with EIB adherent to inhaler therapy increased 
baseline FEV1 and reduced FEV1 fall post-EVH. The EVH challenge demonstrated 
acceptable long-term test-retest repeatability in elite swimmers. EVH challenge is 
clinically useful to assess elite swimmers for EIB, and as a follow-up assessment to 
evaluate the effectiveness of inhaler therapy.
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1192 Board #318 May 27 2:30 PM - 4:00 PM
Sexual Behaviors And Birth Control Use In Collegiate 
Student-athletes
Madison Hauge, Zachary K. Winkelmann, Nancy A. Uriegas, 
Toni M. Torres-McGehee. University of South Carolina, 
Columbia, SC.
Email: mhauge@email.sc.edu
(No relevant relationships reported)

In 2017, the Center for Disease Control reported 2.3 million new cases of sexually 
transmitted diseases in the United States. Specifically, in sports medicine, collegiate 
student-athletes (SA) are considered an at-risk population due to the risk-taking 
behaviors associated with athletics.
Purpose: To describe birth control (BC) methods used by female and male collegiate 
SA.
Methods: As part of a larger 5-year study, collegiate SA (n=862; females: n=552; 
males: n=310; 17-23 years old) from a NCAA Division I institution completed a web-
based survey containing a 30-item tool exploring sexual health behaviors. Partial data 
were used for all descriptive analyses.
Results: Over half (n=314, 57.4%) of females reported currently taking oral 
contraceptives or female hormones prescribed mostly for irregular menses (n=78, 
14.3%) or pregnancy control (n=106, 12.3%). Participants reported having vaginal 
(females=172, 36.8%; males=143, 59.1%), oral (females=191, 40.2%; males=155, 
63.3%), and anal (females=5, 1.1%; males=6, 2.7%) intercourse in the past 30 days. 
Interestingly, many participants reported never using condoms or other protective 
barriers during oral (n=490, 82.1%) or anal (n=376, 78.3%) sex; however, 33.3% of 
participants (n=203) stated they always used protection for vaginal intercourse. When 
exploring their most recent sexual encounter, 60.2% (n=429) of participants reported 
using a form of BC to prevent pregnancy. The most frequent types of BC included oral 
contraceptive pills (n=345), male condom (n=327), and “pull out” (n=152). Finally, 
10.7% (n=77) of participants reported using emergency contraceptives. Despite the 
lack of consistent BC use, only 2 individuals reported a pregnancy in the last 12 
months, both unintentionally.
Conclusions: Participants reported using oral contraception to prevent pregnancy, 
but mainly for menstrual dysfunctions. Female SA should be educated on all their BC 
options as it can affect sport performance. While many of the participants are engaging 
in sexual activity, the use of protective barrier is less for oral and anal intercourse 
which could be due to sexual education in the United States. However, the infrequent 
use of protective barriers, regardless of intercourse type, does pose a threat to a SA 
health for sexually transmitted infections.

1193 Board #319 May 27 2:30 PM - 4:00 PM
Sleep Problems As A Predictor Of Gastrointestinal 
Symptoms During Endurance Competition
Patrick Wilson. Old Dominion University, NORFOLK, VA.
Email: pbwilson@odu.edu
(No relevant relationships reported)

PURPOSE: Gastrointestinal (GI) disorders like irritable bowel syndrome and 
functional dyspepsia are more common in people with sleep problems. No research, 
however, has examined the relationships between sleep problems and GI disturbances 
in endurance athletes, particularly symptoms that occur during competition.
METHODS: Within 24 hours of finishing an endurance race (minimum of 1-hour 
duration), 73 participants (27 men, 46 women; 39.2 ± 11.0 years) completed the 
Medical Outcomes Study Sleep Scale (MOSSS) and reported the amount of time (min) 
slept the night before the race. In addition, participants reported the severity (0-10 
scale) of four upper (nausea, regurgitation/reflux, fullness, bloating) and three lower 
(abdominal cramps, flatulence, urge to defecate) GI symptoms experienced during the 
races. Individual symptom scores were added together to obtain overall, upper, and 
lower GI symptom scores. Spearman’s rank-order correlations were used to examine 
whether scores on the Sleep Problems Index-(SPI)-I of the MOSSS were associated 
with GI symptom scores. Partial correlations were also calculated to control for age, 
gender, body mass index, race duration, and trait anxiety levels.
RESULTS: There were significant correlations between scores on the SPI-I and total 
GI symptom scores (rho = 0.24, p = 0.045) as well as upper GI symptom scores (rho 
= 0.30, p = 0.011). Lower GI symptoms were not significantly correlated with SPI-I 
scores (rho = 0.14, p = 0.135). Only the correlation between upper GI symptoms and 
SPI-I scores remained significant (rho = 0.24, p = 0.049) after controlling for age, 
gender, body mass index, race duration, and trait anxiety levels. Sleep duration from 
the night before the race was not significantly correlated with any of the GI-symptom 
variables.
CONCLUSIONS: These results suggest that chronic sleep problems, but not acute 
pre-event sleep duration, is modestly associated with the severity of upper GI 
symptoms during endurance races.

1194 Board #320 May 27 2:30 PM - 4:00 PM
Association Between Sleep Complaints And 
Musculoskeletal Injuries In Adolescent Athletes
Andressa Silva, Marina Costa Pinto, Samuel Silva, Fernanda 
Viegas, Luisa Freitas, Marco Tulio Mello. Federal University of 
Minas Gerais, Belo Horizonte, Brazil.
Email: silvadressa@gmail.com
(No relevant relationships reported)

Sleep is a physiological process that plays a crucial role in human metabolic functions, 
being fundamental in muscle recovery.
PURPOSE: To associate sleep complaints with musculoskeletal injuries in adolescent 
track and field athletes. METHODS: The sample consisted of 30 athletes, who are part 
of the athletics team of the Sports Training Center, aged between 13 and 22 years and 
average BMI of 21.21 ± 1.37 kg / m2. Participants completed the Sleep Complaints 
Questionnaire and retrospective data were collected on musculoskeletal injuries in the 
team’s Physical Therapy sector (last six months). Spearman’s correlation coefficient 
was used to obtain the association between the variables of the Sleep Complaints 
Questionnaire and the injuries. Finally, the linear regression model was used. The 
adopted significance level was α ≤ 5%. RESULTS: The results showed that 23.3% of 
athletes reported having bad sleep, 40% reported good sleep and 36.7% reported very 
good sleep. The average total sleep time of participants was 07h22min ± 63.55 min 
(recommended 9 to 10h sleep for athletes) and the average severity of injuries was 
1.47 ± 1.24 AU (1=no clearance and 5=severe or withdrawal over 28 days). Significant 
negative correlations were found between the variables sleep complaint and total sleep 
time (r=-0.438; p=0.016), sleep complaint and sleep quality (r=-0.472; p=0.009) and 
significant positive correlation between sleepwalking. and injury severity (r = 0.577; 
p=0.006). Linear regression data showed that sleep complaints influence 45% of total 
sleep time (R=0.456; β=-0.456; p=0.011); that sleep complaints have a 49% influence 
on sleep quality (R=0.494; β=-0.494; p=0.006); and that sleepwalking has a 64% 
influence on the severity of injury (R=0.646; β=0.646; p=0.002). CONCLUSION: 
The presence of sleep complaints has negative implications on the duration and quality 
of sleep of the adolescent athlete, as well as increasing the severity of injury. Supported 
by CTE/EEFFTO/UFMG, FAPEMIG, CAPES and CNPQ.

1195 Board #321 May 27 2:30 PM - 4:00 PM
A Qualitative Assessment Of Return To Sport In Elite 
Athletes: The Impact Of Gender
Allison M. Morgan, Claire Fernandez, Michael Terrry, Vehniah 
Tjong. Northwestern University Feinberg School of Medicine, 
Chicago, IL.
Email: 1404280942@qq.com
(No relevant relationships reported)

PURPOSE: Participation of female athletes in Division I sports continues to rise, but 
there remains a significant underrepresentation of this growth in the literature. Our goal 
was to explore differences in how collegiate female and male athletes perceive and 
approach injury and return to sport.
METHODS: Semi-structured, open-ended interviews were conducted with Division I 
varsity athletes from a single institution who underwent orthopaedic surgery following 
injury with at least 2 years follow-up. Athletes were asked about factors influencing 
recovery, rehabilitation, and their return to or retirement from sport. Codes, categories, 
and themes were derived within and across genders.
RESULTS: Fifteen athletes (6 females and 9 males) were interviewed individually. 
Athletes shared similar experiences following injury, citing similar motivations, 
supportive factors, and difficulties. Athletes stressed the importance of the athlete 
role to their identity regardless of gender. Our analysis revealed two gender-related 
challenges: male athletes commonly felt weight gain/loss was a barrier to successful 
recovery and often led to self-consciousness; while females expressed frustrations in 
lack of empathy from those they turned to for support.
CONCLUSIONS: Female and male athletes shared common motivating, enabling, 
and challenging factors in return to sport following injury, though some challenges 
did differ by gender: females found difficulty with interpersonal relationships, while 
males experienced greater internal struggles. This qualitative study provides a nuanced 
look at the experience of varsity athletes returning to sport following surgery and adds 
understanding of the historically under-investigated perspective of female athletes.
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1196 Board #322 May 27 2:30 PM - 4:00 PM
Effects Of Aerobic Exercise On Leptin, Sex Hormone In 
Rats With Polycystic Ovary Syndrome
Na Li, Pengyuan Liao, Mengting Wang, Jing Li. Chengdu Sport 
University, Chengdu, China.
(No relevant relationships reported)

PURPOSE: To investigate the influence of aerobic exercise in rats with polycystic 
ovary syndrome (PCOS).
METHODS: 32 23-day-old SD female rats were randomly assigned into 4 groups, 
i.e. normal control group (NC, n=8), exercise control group (EC, n=8), PCOS control 
group (PC, n=8) and PCOS exercise group (PE, n=8). PC group and PE group were 
modeled by injecting DHEA. EC group and PE group simultaneously implemented 
Masashi exercise intervention (unloaded free swimming, 20 min/time, 6 d/week for 
15 d). Measure the serum testosterone (T), estradiol (E2), follicle-stimulating hormone 
(FSH) and leptin (LP) of rats by ELISA. Observe ovarian histological changes through 
the hematoxylin-eosin stain, the P450arom expression (optical density, OD) in ovarian 
by immunohistochemistry.
RESULTS: There were obvious cystic dilated follicles in the ovarian tissue of the 
PC group, and compared with the, there are many normal follicles in the ovary 
of the PE group. The PC group exhibited a higher serum level of FSH, T, E2 and 
the P450arom expression in ovarian than NC group (P < 0.05). Compare with the 
PC group, the serum level of LP, T, E2 were decreased in the PE group (P < 0.05). 
However, compared with the NC group, the EC group showed no difference in 
the serum level of FSH, T, E2, and the P450arom expression in ovarian (P > 0.05). 
Besides, the PE and PC group showed no difference in the serum level of FSH and the 
P450arom expression in ovarian (P > 0.05). The serum LP level in rats was positively 
correlated with T (r=0.893), E2 (r=0.612), FSH (r=0.620) level and the P450arom 
expression(r=0.501) in ovarian.
CONCLUSION: Aerobic exercise can reduce the LP levels of PCOS rats, relieve 
leptin resistance, alleviate high estrogen blood disease and abnormal P450arom 
expression in ovarian, but cannot eliminate the sex hormone disorder.
The Changes of T, FSH, E2, LP, And OD among 4 groups(x ̅±SD)

Group Sample FSH  
(mlU/mL) T (pg/mL) E2 (pmol/L) LP (ng/ml) OD

NC 8 3.349± 
0.421

26.507± 
0.856

4.414± 
0.234

2.239± 
0.069

0.1812± 
0.0036

EC 8 3.113± 
0.272

25.829± 
0.823

4.603± 
0.421

1.981± 
0.005*

0.1822± 
0.0073

PC 8 4.252± 
0.591*

31.549± 
1.475*

5.582± 
0.789*

3.446± 
0.639*

0.1922± 
0.0090*

PE 8 4.104± 
0.056

29.462± 
0.894#

4.899± 
0.487#

2.474± 
0.802#

0.1866± 
0.0074

* P < 0.05, compared to NC; # P < 0.05, compared to PC

1197 Board #323 May 27 2:30 PM - 4:00 PM
Self-reported Sleep Habits Of Adult Athletes, A 
Comparison Between Sports And Competitive Level.
Rebecca K. Randell1, Rosie Anderson1, Ian Rollo1, Melissa 
Anderson2. 1GSSI, Leicester, United Kingdom. 2GSSI, Bradenton, 
FL.
Reported Relationships:  R.K. Randell: Salary; PepsiCo International: 
The views expressed in this abstract are those of the authors and do not 
necessarily reflect the position or policy of PepsiCo, Inc.

PURPOSE: The purpose of this study was to quantify self-reported current sleep 
habits in a range of athletes, and to compare these with self-reported ideal sleep habits. 
In addition, to determine any differences in sleep duration and sleep quality, depending 
on the sport type and competitive level.
METHODS: 313 athletes (243 males, 70 females; age 27 ± 8 y), competing in a 
variety of sports and competitive levels (recreational to elite), completed the Pittsburgh 
Sleep Quality Index (PSQI), and a questionnaire which assessed current and ideal sleep 
habits. Sleep quality was calculated using the PSQI global score, with a score of ≥ 5 
indicative of poor sleep quality. A paired t-test was used to compare current and ideal 
sleep duration. A one-way ANOVA test was performed to determine differences in 
sleep duration and quality between sports (sports with N≥ 20) and competitive level.
RESULTS: Mean sleep duration was 7 h 34 min ± 1 h (range 4 h - 11 h), with 19% of 
athletes achieving < 7 hours of sleep, and 50% achieving < 8 hours. The average global 
PSQI score was 5.0 ± 2.4, with 55% of athletes having poor sleep quality. Mean ideal 
sleep duration was 9 h 26 min ± 58 min, which was significantly more than current 
sleep duration (p< 0.001, 95% CI (-2.0, -1.7 h). Sleep duration differed between sport 
types, with runners sleeping significantly less than basketball, soccer and rugby players 
(p< 0.05). Furthermore, recreational athletes slept significantly less (7 h 08 min ± 
54 min) than competitive (7 h 32 min ± 1 h), national (7 h 50 min ± 1 h) and elite 
level athletes (7 h 49 min ± 51 min). At all competitive levels and sport types, ideal 

sleep duration was significantly greater than current sleep duration (p< 0.001). No 
differences in sleep quality were found between athletes competing at different levels 
or sport.
CONCLUSIONS: Half of the athletes failed to achieve 8 hours of sleep per night. 
Runners appear to sleep less than team sports athletes. Recreational athletes sleep less 
than athletes who compete at higher levels however, sleep quality does not seem to be 
compromised. Regardless of competitive level and sport type all athletes reported a 
higher ideal sleep duration compared to current duration.
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1198 Board #324 May 27 1:30 PM - 3:00 PM
Exercise Is Medicine On Campus (EIM-OC): State Of 
The Literature
Renee Jeffreys Heil1, Neil E. Peterson2, Connie L. Tompkins3, 
Megan Rothermel4, Shelby Mandla5, Zainab Shirazi6, Robyn 
Stuhr5, Carena Winters, FACSM7. 1FMB Wellness Project, 
FORT MYERS BEACH, FL. 2Brigham Young University, Provo, 
UT. 3University of Vermont, Burlington, VT. 4Delaware State 
University, Dover, DE. 5American College of Sports Medicine, 
Indianapolis, IN. 6University of Illinois at Chicago, Chicago, 
IL. 7Jacksonville University, Jacksonville, FL. (Sponsor: Carena 
Winters, FACSM)
Email: fmbwellnessproject@gmail.com
(No relevant relationships reported)

Exercise is Medicine - On Campus (EIM-OC) was created in 2009. Over the last 
10 years, the number of registered schools has risen to 267. At the Annual Meeting 
in 2019, there were 139 schools recognized for the work they performed on their 
campus. Purpose: In an effort to determine the scope of EIM-OC grant and research 
projects, the EIM-OC committee members have undertaken a meta-analysis and 
systematic review of the EIM-OC literature. Methods: Data was collected using 
multiple methodologies to ensure a complete capture of the work in this area. This 
included an email to EIM-OC registered schools to request publication, poster, and 
oral presentations titles, dates, and authors. As well as request to ACSM journal and 
meeting coordinators to review published and unpublished abstracts. Members of the 
writing team performed independent literature searches across 10 databases using 
defined keywords (“Exercise is Medicine” or EIM and campus* OR University* 
OR colleg* OR academ*). Search results returned 772 articles. Two members then 
reviewed all abstracts to ensure it contained information on methods, program 
analysis, or outcome data related to EIM-OC. The bibliography of each of the included 
manuscripts and posters was reviewed to capture articles not found in the original 
search. Results: To date, no article of this type have been published in the area of EIM-
OC, even though EIM-OC is one of the most robust EIM program initiatives. This 
important research will document what has been done in this area and highlight gaps 
in the literature. Conclusion: The data collected will be used by EIM Staff, Committee 
Members, and Registered Schools to obtain internal and external research support. 
Schools looking to develop EIM-OC programs will also benefit from this research.

1199 Board #325 May 27 1:30 PM - 3:00 PM
Exercise Is Medicine Day On Campus: A Survey Of 
Physical Activity And Nutrition Habits
Melissa A. Reed1, Umit Tokac2, Selen Razon1. 1West Chester 
University, West Chester, PA. 2University of Missouri, Columbia, 
MO.
Email: mreed3@wcupa.edu
(No relevant relationships reported)

Exercise is Medicine (EIM) is a global joint initiative between the American Medical 
Association and the American College of Sports Medicine (ACSM). West Chester 
University (WCU) was recognized by the ACSM in 2018 as an EIM-On Campus Gold 
Campus, indicating that WCU actively attempts to engage the campus community in 
physical activity. PURPOSE: The purpose of this study was to assess opinions related 
to the second WCU EIM Day. This event was hosted by the College of Health Sciences 
(CHS) at WCU and included participation from all six departments in the CHS, 
student groups, faculty and staff, alumni, and community stakeholders. METHODS: 
Sixty-five participants (19 M, 46 F), (77% 18-21 years old, 15% 22-25 years old, 
8% 26 years or older) that visited the event responded to an 8-question program 
evaluation survey. RESULTS: The data did not have a normal distribution due to the 
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small sample size. Therefore, non-parametric data analyses were applied. Spearman 
non-parametric correlations were utilized to determine the relationship between 
enjoyment levels and perceived helpfulness of the event for increasing physical 
activity (PA) and improving nutrition habits (NH). Results indicated a significant 
positive strong association between enjoyment levels and perceived helpfulness of the 
event for increasing PA (rs(46)=.66, p<.05). There was a medium association between 
enjoyment levels and perceived helpfulness of the event for improving NH but this 
association was not significant, (rs(25)=.30, p>.05). To examine differences between 
male and female participants, the Mann-Whitney U-test was applied for enjoyment 
levels, perceived helpfulness for PA and for NH items. Results indicated differences 
in enjoyment levels between males and females, (U= -2.02, p<.05) but no significant 
differences in perceived helpfulness of the event for PA and for NH items between 
females and males, (UPA= -2.04, p=.09 and UNH=-1.9, p=.08). CONCLUSIONS: 
These results suggest that participants that attended EIM Day found it beneficial for 
increasing PA habits. This may be due to activities throughout the day that included 
yoga, boot camp fitness, and Tai Chi. While there were food stands and information 
disseminated by nutrition students, in the future it will be important to provide more 
offerings related to proper nutrition habits.

1200 Board #326 May 27 1:30 PM - 3:00 PM
Assessing EIM-On Campus Physical Activity 
Programs: Lessons Learned
Sydney Burger, David Hawkins, Stacey Brezing, Shantille 
Connolly, Heather Gastellum, Julie Gross, Romy Villaluz. 
University of California, Davis, Davis, CA.
Email: smburger@ucdavis.edu
(No relevant relationships reported)

Assessing campus physical activity programs (CPAPs) is important for making 
decisions regarding their benefits and value. However, determining the most reliable 
and cost-effective assessment tools is challenging. Purpose: To evaluate the usefulness 
of specific health and wellbeing assessment tools for evaluating the benefits of CPAPs. 
Methods: Health and wellbeing information were collected from participants in two 
CPAPs (Active Aggie Mobile (AAM) [N=165] and Fit Break (FB) [N=65 in one 
session, 40 in another]) over approximately 6 months. AAM brings physical activity 
(PA) instructors to campus neighborhoods twice a week for one hour to facilitate PA 
engagement of students, staff and faculty in those neighborhoods. FB provides 15 
minute exercise sessions (breaks) twice a week to non-represented staff in departments 
with high workers’ compensation claims and absenteeism. AAM and FB attendance 
was recorded. Participants completed an SF36 survey (a set of generic, coherent, and 
easily administered quality-of-life measures) at the start and end of each program. Sick 
leave and Worker’s Compensation claims were compared between FB participants 
and controls. RESULTS: There was a significant (p<0.05) improvement in energy/
fatigue in one AAM group, but no other changes were observed in either AAM group. 
FB participants had an increase in their perceived health in 8 categories surveyed 
(energy/fatigue, physical functioning, role limits due to physical health, role limits 
due to emotional health, emotional well-being, social functioning, pain, and general 
health), but these changes were only significantly different (p<0.05) from controls 
in emotional well-being. There were no significant differences in sick leave hours 
between FB participants and controls. Testimonials were favorable for both programs. 
CONCLUSIONS: It is difficult to show improved health and well-being outcomes 
through surveys of perceived health during short duration programs of this nature. 
Long-term health metric tracking systems are needed to thoroughly assess the cost 
to health benefit associated with various CPAPs. We are exploring the feasibility of 
collecting more specific information such as flexibility, balance, weight, resting heart 
rate, blood pressure and even blood panels from controls and participants in CPAPs.

1201 Board #327 May 27 1:30 PM - 3:00 PM
Implementation Of Exercise Is Medicine On Campus At 
California State University, Monterey Bay
Aaron D. Espitia Gonzalez, Lisa J. Leininger, Joanna L. 
Morrissey, Ryan Luke, Kent J. Adams, FACSM, Nickolas 
Rahawi, Maximilian Gastelum-Morales. California State 
University, Monterey Bay, Seaside, CA. (Sponsor: Kent Adams, 
FACSM)
Email: aespitia-gonzalez@csumb.edu
(No relevant relationships reported)

PURPOSE Exercise is Medicine On Campus(EIM-OC) aims to establish physical 
activity(PA) as a vital sign & integrate PA into the lifestyle of university campuses. 
The EIM-OC initiative was launched at Cal State University, Monterey Bay(CSUMB) 
in Fall 2019 with the goal of integrating PA into the campus lifestyle. EIM-OC at 
CSUMB aimed to achieve this by providing exercise classes for employees & offering 
peer health consultations(PHC) for students. The purpose of this project is to discuss 
the implementation of EIM-OC & identify the successes & challenges.
METHODS The launch of EIM-OC at CSUMB included exercise classes, student 
PHC program & additional campus events. Circuit Training(CTC) and Resistance 

Training(RTC) classes for employees took place in September and October 2019 
respectively. Participants for the CTC were 15 females (average age 43.80 + 12.66) 
& 14 females (average age 40.71 + 10.51) for the RTC. The EIM-OC provided 
PHC which involved a group of Health Mentors providing education & support to 
students looking to improve health behaviors. Participants were 7 males & 11 females 
(average age 21.61 + 4.54). The EIM-OC Run Walk and Roll Club(RWRC) provided 
an opportunity to be physically active in a group atmosphere. The team provided free 
Otter Sports Center orientations, yoga & resistance training classes during October’s 
EIM-OC Week.
RESULTS The inaugural semester of EIM-OC was successful in launching these 
programs for CSUMB. The launch gained support in the form of social media 
following via Instagram and participation from University employees & students in the 
programs. The program encountered challenges including the retention of students in 
the PHC and gaining participation/interest from the campus during the EIM-OC week
CONCLUSIONS The most successful part of EIM-OC at CSUMB were the employee 
exercise programs & will continue to be a major part of EIM-OC. Marketing of the 
RWRC & other events could be stronger to gain more participation. Strategies to 
improve retention for the PHC program are necessary. Based on recommendations, 
an afternoon RWRC will be added in the future. Overall, the first semester of EIM-
OC at CSUMB was successful in making PA a part of the campus culture. Improving 
the programmatic efforts & troubleshooting challenges encountered, will ensure a 
sustainable EIM-OC program on campus.

1202 Board #328 May 27 1:30 PM - 3:00 PM
Exercise Is Medicine On Campus: Employee Circuit 
Training Course Increases Physical Activity
Maximilian Gastelum-Morales, Lisa J. Leininger, Joanna L. 
Morrissey, Nickolas Rahawi, Aaron Espitia Gonzalez, Kent J. 
Adams, FACSM. California State University, Monterey Bay, 
Seaside, CA.
Email: mgastelum-morales@csumb.edu
(No relevant relationships reported)

PURPOSE: Exercise Is Medicine On Campus (EIM-OC) is a global health initiative 
with over 200 participating college campuses. EIM-OC was implemented at California 
State University, Monterey Bay in Fall 2019, with offerings for both students and 
employees. Employee programming included exercise classes, including a four week 
circuit training course. The purpose of this pilot study was to evaluate physical activity 
participation among employees participating in the EIM-OC circuit training course.
METHODS: The research design was pre-post and tracked participants in the 
EIM-OC circuit training course. Twelve female employees who were participating 
in the class volunteered for the study. The Godin Leisure Time Physical Activity 
Questionnaire was administered online before and after the course. Paired sample 
t-tests were performed on Godin Scale Score, and number of strenuous, moderate, and 
light intensity activity days per week. Significance was set at 𝛂; = 0.05.
RESULTS: There was a significant increase (t=-1.787, df=11, p=.05) in Godin Scale 
Score following the course (M=38.50±16.9; M=49.17±23.95).There was a significant 
increase in moderate physical activity days per week (t=-2.419, df=11, p=.02) 
following the course (M=2.5±1.17; M=3.33±1.30). There were increases in strenuous 
physical activity days and light physical activity days per week, although they were not 
statistically significant.
CONCLUSIONS: The inaugural EIM-OC circuit training class was effective in 
increasing physical activity among female employees. Future EIM-OC programs 
should work to expand their offerings to increase participation among employees, 
especially those who are inactive. Larger and longer studies could also be helpful to 
the growing body of knowledge on the EIM-OC initiative.

1203 Board #329 May 27 1:30 PM - 3:00 PM
Exercise Is Medicine® On Campus:evaluating Self-
efficacy Levels Through An Employee Circuit Training 
Course
Nickolas Saade Rahawi1, Joanna L. Morrissey2, Lisa J. 
Leininger2, Kent J. Adams, FACSM2, Maximilian Gastelum-
Morales2, Aaron Espitia-Gonzales2. 1California State University, 
Monterey Bay, Marina, CA. 2California State University, 
Monterey Bay, Seaside, CA. (Sponsor: Kent J. Adams, FACSM)
Email: nrahawi@csumb.edu
(No relevant relationships reported)

PURPOSE: The American College of Sport Medicine created the Exercise is 
Medicine® (EIM) initiative to improve health through the promotion and prescription 
of physical activity. The EIM-On Campus (EIM-OC) initiative uses physical activity 
as a vital sign for promoting healthy behaviors among students and employees on a 
college campus. The EIM-OC initiative was launched at California State University, 
Monterey Bay (CSUMB) in Fall 2019. The purpose of this pilot study was to evaluate 
exercise self-efficacy levels among employees participating in a EIM-OC circuit 
training course.
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METHODS: The research design was pre-post and tracked participants in the four 
week EIM-OC circuit training course. Fifteen female employees who participated 
in the circuit training course volunteered for the study. The Self-Efficacy for 
Exercise (SEE) scale was administered online through an intake form before and 
after the employee circuit training course. A dependent t-test was performed to 
test for differences in exercise self-efficacy pre and post participation in the circuit 
training course. Significance was set at 𝛂; = 0.05. We hypothesized to see significant 
improvements in exercise self-efficacy among participants.
RESULTS: Average age was 43.80 + 12.66 years, 93.3% of the participants were 
University staff. There was a significant increase (t=-2.87, df=11, p=.008) in self-
efficacy for exercise score (M=52.33±20.63; M=62.75±17.34) following the EIM-OC 
circuit training class.
CONCLUSIONS: The inaugural EIM-OC circuit training class was effective in 
increasing exercise self-efficacy among participants. University employees felt more 
efficacious about exercising after the four week circuit training course. Larger and 
longer studies could be conducted to better understand how and why participation in a 
campus offered circuit training course influences participants’ self-efficacy to continue 
exercising and if participants continue to exercise independent of the course offering. 
Evaluating exercise self-efficacy in EIM-OC exercise related programs could provide 
valuable insight into the adherence to and maintenance of exercise in University 
employees.

1204 Board #330 May 27 1:30 PM - 3:00 PM
Influence Of Aerobic Fitness And Obesity Status On 
Cardiometabolic Risk In College Students
Christopher Michael Bopp1, Oliver W.A. Wilson2. 1New 
England College, Henniker, NH. 2Pennsylvania State University, 
University Park, PA. (Sponsor: Melissa Bopp, FACSM)
Email: cbopp@nec.edu
(No relevant relationships reported)

Little examination of cardiometabolic risk in college students has occurred; the number 
of studies exploring the influences of aerobic fitness and percent body fat on this topic 
are fewer still.  PURPOSE: The purpose of this study was to determine the impact of 
aerobic fitness and obesity status on cardiometabolic risk in college students separately 
by gender. METHODS: Undergraduate students (n=5,986) completed an assessment 
battery which included an estimate of cardiorespiratory fitness (VO2max), BMI, 
percent body fat, blood lipids and glucose and blood pressure. RESULTS: In males 
(n=3634) low aerobic fitness (LAF) and elevated percent body fat (FAT) increased 
odds of dyslipidemia (LAF OR: 1.6 95%CI1.4-1.9, FAT OR: 3.4 95%CI 2.5-4.5) , low 
high-density lipoprotein (HDL) cholesterol (LAF OR: 1.7 95% CI 1.4-2.0; FAT OR: 
3.4 95% CI 2.6-4.5), elevated low-density lipoprotein (LDL) cholesterol (LAF OR: 1.6 
95% CI1.3-2.0; FAT OR: 3.0 95% CI2.2-4.3), elevated total cholesterol (LAF OR:1.7 
95% CI1.2-2.4; FAT OR: 1.5 95% CI 1.2-1.9), elevated triglycerides (LAF OR: 1.8 
95% CI1.4-2.2; FAT OR: 2.7 95% CI1.9-3.6), and hypertension(LAF OR: 1.6 95% CI 
1.4-1.8; FAT OR: 3.0 95% CI 2.2-4.0). Odds of prediabetes (OR: 2.1 95% CI1.4-3.2) 
were only higher in FAT. Among females (n=2352), LAF and FAT were associated 
with increased odds of dyslipidemia (LAF OR: 1.5 95% CI1.2-1.8;FAT OR: 1.4 95% 
CI1.1-1.7), and hypertension (LAF OR: 1.3 95% CI1.1-1.6; FAT OR: 2.2 95% CI 1.7-
2.7). Odds of low HDL (OR: 2.1 95% CI1.3-3.5), elevated LDL (OR: 2.2 95% CI1.4-
3.4) and total cholesterol (OR: 1.7 95% CI 1.3-2.2), and prediabetes (OR: 1.6 95% CI 
1.0-2.4) were significant only in females with FAT. Odds of elevated triglycerides (OR: 
1.6 95% CI1.3-2.0) were significant only in those with LAF. DISCUSSION: Although 
the consequences of obesity and low aerobic fitness in young adulthood may not lead 
to clinical symptomatology for decades, both increase the likelihood that an individual 
will meet cardiometabolic risk factors. The odds are higher in those with elevated 
percent body fat compared to the unfit. CONCLUSSION: Interventions in this 
population should focus on lowering body fat percentage, not on improving fitness, for 
the most health benefits.

1205 Board #331 May 27 1:30 PM - 3:00 PM
The Effect Of A Four Week Walking Intervention On 
Faculty And Staff At The University Of Arkansas
Ashton Human, Bryce T. Daniels, Michelle Gray, Jamie I. Baum, 
Erin K. Howie. University of Arkansas, Fayetteville, AR.
(No relevant relationships reported)

The Exercise is Medicine On Campus initiative promotes physical activity (PA) on 
campus. Although faculty and staff are campus role models, limited research has been 
performed on the importance of PA promotion in this population. Unique strategies 
are needed to promote PA in faculty and staff. Social support is an evidence-based 
behavioral strategy for increasing PA intervention adherence. Technology removes 
the need for in-person interaction by allowing virtual communication. PURPOSE: 
(1) Assess the feasibility and acceptability of a virtual social walking group and an 
in-person social walking group (2) Determine preliminary effects of both walking 
interventions on faculty and staff fitness.

METHODS: This is a sub-study of the Exercise is Medicine initiative on the 
University of Arkansas campus in an effort to track PA and its association with health, 
student success, and work satisfaction. Twenty-nine faculty and staff members (47.3 
years ± 12.6) walked for 150 minutes per week for 4 weeks. The virtual group (n=16) 
used a fitness tracker to log PA and virtual messaging for group interaction. Research 
staff provided little facilitation of virtual group interaction. The in-person group (n=13) 
met 5 days per week, walked for 30 minutes, and was encouraged to perform walking 
tasks when unable to attend. A research aide led each walk and facilitated conversation.
RESULTS: Three participants were excluded due to missing data. At baseline, 
BMI for males (n=5) was 28.9± 3.7 and was 31.5± 8.1 for females (n=21). 50% of 
participants were classified as obese. The average aerobic capacity (VO2 max) of males 
was 28.5± 6.1 ml/kg/min, and average VO2 max of females was 24.2± 6.9 ml/kg/min. 
On average, virtual participants walked 177.1± 46.7 (range 101.4 to 267.3) minutes per 
week. 37.5% of participants met recommendations all 4 weeks. In-person participants 
attended an average of 82% (range 60 to 100%) of walking sessions. A paired t-test 
showed VO2 max of participants significantly improved (p=0.035) after intervention. 
Participants reported high satisfaction with the program.
CONCLUSIONS: Both walking groups were feasible and acceptable among 
university faculty and staff, and aerobic fitness improved. Future research should 
assess long-term effects of PA interventions on all components of fitness of faculty and 
staff.

1206 Board #332 May 27 1:30 PM - 3:00 PM
Medical Student Knowledge Of The Federal Physical 
Activity Guidelines
Nolan Gall1, Thomas Sherman2. 1Stanford University, Redwood 
City, CA. 2Geogetown University Medical Center, Washington, 
DC.
(No relevant relationships reported)

PURPOSE: The purpose of this study is to assess medical student knowledge of the 
2008 Health People Federal Physical Activity Guidelines.
METHODS: 254 Medical Students completed a voluntary survey assessing 
knowledge of the 2008 Healthy People Federal Physical Activity Guidelines.
RESULTS: Of the 254 respondents, 38% of respondents correctly knew the adult 
aerobic PA guidelines, 72.44% correctly identified the adult muscle strength PA 
guidelines, 31.10% correctly identified guidelines for pediatric aerobic PA guidelines, 
55.12% correctly identified the pediatric muscle and bone strength PA guidelines 
and 24.80% of respondents correctly identified a form of vigorous physical activity 
amongst a list of moderate physical activities. Amongst the 254 survey respondents, 
201 gave examples of how they incorporate physical activity into their lives, 26%% of 
the responses included solely exercise examples. Walking to work/class was the most 
common non-exercise response.
CONCLUSIONS: Medical student knowledge of federal physical activity guidelines 
and the difference between physical activity and exercise is lacking. More emphasis 
on PA guidelines in medical education curriculum could enhance medical student 
knowledge and ultimately influence future patient education, health and wellness.

1207 Board #333 May 27 1:30 PM - 3:00 PM
Evaluating Physician Assistant Student Knowledge 
And Application Of “Exercise Is Medicine” And Follow-
up In Practice
Mikayla Nicole Schmidt. Central Michigan University, Mount 
Pleasant, MI.
Email: schmi1mn@cmich.edu
(No relevant relationships reported)

Methods of educating healthcare professionals on the principles of “Exercise is 
Medicine” (EIM) is challenging. Seminars are an efficient means of educating students 
about EIM. However, their effectiveness in translating EIM to clinical practice is 
unknown. PURPOSE: This present study assessed the effectiveness of an EIM 
educational seminar on improving knowledge and attitudes about prescribing exercise 
of student Physician Assistants. A secondary purpose was to compare the use of 
EIM between graduates who received EIM seminars with graduates who have not 
received training. METHODS: Second year Physician Assistant students from the 
classes of 2017-2019 were given a 45-minute EIM seminar focusing on the evidence 
for the prevention and treatment for chronic diseases as well as exercise prescription 
based off the FITT Principle. A pre- and post-survey was administered to evaluate 
the effectiveness of the seminar. To evaluate the translation to clinical practice, an 
email survey was sent to the classes of 2017-2019, who received EIM seminars, and 
the classes of 2014-2016, who did not. RESULTS: There was a 27% increase in the 
number of students that believed exercise is a part of their daily career. Following the 
EIM seminar, there was a 32% increase in student’s confidence to prescribe exercise. 
Additionally, their ability to correctly prescribe exercise increased by 31% when 
evaluated with a case study. With respect to the follow-up of clinicians, only 64% of 
the respondents asked about their patient’s physical activity habits (vital sign) with 
no difference between groups. While all respondents felt that physical activity can 
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prevent chronic diseases, there was no difference between trained (67%) and untrained 
(63%) groups in respects to believing that Physician Assistants should know how to 
prescribe exercise to their patients. CONCLUSION: A short seminar presentation can 
increase the knowledge and attitudes of Physician Assistants students with respect to 
EIM practices. When students who received EIM seminars where compared to students 
who did not, there were very few differences. Therefore, a 45-minute presentation is 
not enough to translate to an increase in physical activity counselling and exercise 
prescription.

1208 Board #334 May 27 1:30 PM - 3:00 PM
Exercise Is Medicine Greenville®: Blood Pressure And 
Body Weight Outcomes From The First Two Years
Ryan R. Porter1, Alex Ewing2, Jennifer L. Trilk, FACSM1. 
1University of South Carolina School of Medicine Greenville, 
Greenville, SC. 2Prisma Health, Greenville, SC.
(No relevant relationships reported)

Many non-communicable chronic diseases (NCD) such as cardiovascular disease are 
largely mediated by lifestyle behaviors which include physical activity (PA). Exercise 
is Medicine Greenville® (EIMG®) is a clinic-to-community, experiential lifestyle 
behavior change model that partners physicians with qualified community exercise 
professionals for optimal patient care. Patients not currently meeting national PA 
guidelines and/or have or are at-risk for NCDs are physician-referred to the EIMG® 

program. Of particular interest for this pilot study were patients with elevated body 
weight and/or blood pressure (BP > 130/80) upon referral.
Purpose: To investigate the effect of the EIMG® program on body weight and systolic 
and diastolic BP (SBP and DBP, respectively) in referred patients.
Methods: Patients not meeting PA guidelines or at-risk for or with a controlled NCD 
were referred to the 12-week EIMG® exercise training program. Each patient followed 
a supervised, personalized exercise training program developed and facilitated by an 
EIMG® certified professional. A single group pre-test, post-test experimental design 
was utilized when collecting body weight and BP measurements before and after the 
exercise training program. A paired sample t-test was utilized to determine statistically 
significant changes (p<0.05) in each variable due to the exercise intervention.
Results: To date, a total of 150 patients have graduated from the 12-week intervention 
with complete pre-and post-intervention measurements. Fifty-nine percent (n=89) of 
the patients were hypertensive upon referral. Analysis of the whole group resulted in 
a significant decrease in body weight (2.6 kg, p<0.000) with no significant decrease 
in SBP or DBP. The 89 hypertensive patients lost 1.4 kg (p=0.001) and significantly 
decreased SBP by 8 mmHg (p<0.000) and DBP by 3 mmHg (p=0.003).
Conclusions: EIMG® may be beneficial in assisting patients with or at-risk for NCD 
by improving body weight and decreasing BP. Greater cardiovascular benefit may be 
recognized in those referred to the program with hypertension by decreasing both SBP 
and DBP. Since previous research indicates that exercise does not account for body 
weight loss, further research is needed to better understand the results of body weight 
loss observed during the EIMG® program.

1209 Board #335 May 27 1:30 PM - 3:00 PM
Implementing Exercise Medicine Tools In Primary 
Pediatric Care - A Call To Action
Kim D. Lu, MD1, Dan M. Cooper, MD1, Raluca Barac, 
PhD2, Melanie Barwick, PhD2, Shlomit Radom-Aizik, PhD1. 
1University of California, Irvine, irvine, CA. 2Hospital for 
Sick Children, Toronto, ON, Canada. (Sponsor: Bareket Falk, 
FACSM)
Email: kdlu@uci.edu
(No relevant relationships reported)

PURPOSE: Despite the demonstrated health benefits of physical activity for 
children and adolescents, surprisingly few primary care pediatricians discuss, 
evaluate or prescribe physical activity (PA) for children and their families. The aim 
of this study was to examine pediatricians’ views on child PA in order to inform the 
development of tools and resources to be implemented in the pediatric primary care 
clinics. METHODS: 27 pediatricians participated. The Consolidated Framework for 
Implementation Research was used in a mixed-method design combining qualitative 
and quantitative data. Qualitative data were collected through focus groups, addressed 
pediatricians’ current approaches to PA for their patients as well as factors facilitating 
practice change. Quantitative data were collected (online questionnaire) to explore 
perceptions implicated in the implementation of PA tools, approaches, or guidelines. 
RESULTS: Analyses of the qualitative data highlighted that pediatricians and patients 
and their families strongly believe that PA is important and beneficial. However, 
there is wide practice variability in current approaches to initiating PA discussions 
and promotion and identified barriers that included: lack of knowledge and training; 
managing time and multiple demands; the need for team approach in implementation 
and adherence; and the need for simple tools and resources. Quantitative data 
highlighted additional factors including evidence-based, cost-effective tools; tailoring 
the message to patient needs and resources; access to knowledge and information; 

and champions to engage, advocate and help implement PA best practices. 
CONCLUSION: Together, the qualitative and quantitative results begin to facilitate a 
strategic plan to improve the implementation of PA best practices in pediatric practices. 
While it is encouraging that both pediatricians and families strongly believe that PA is 
important for good health across the lifespan, the following key elements are needed: 
1) rigorous training in exercise science at the medical school and residency level; 2) 
effective tools to assess and discuss PA as well as implement and follow up adherence 
to PA prescription; 3) further, these tools must be inexpensive, minimally burdensome 
and conform to the time constraints faced by busy pediatricians.

1210 Board #336 May 27 1:30 PM - 3:00 PM
Validation Of Exercise Vital Sign (evs) Questions In A 
Pediatric Population
Julie Young1, Brittany Hand2, James Onate2, Amy Valasek1. 
1Nationwide Childrens’s Hospital, Westerville, OH. 2The Ohio 
State University, Columbus, OH.
Email: julie.young@nationwidechildrens.org
(No relevant relationships reported)

Purpose: The purpose of this study was to determine which factors were associated 
with increased weekly moderate to vigorous physical activity (MVPA) measured by 
Exercise Vital Sign (EVS) questions. Methods: Patients presenting to a sports medicine 
clinic between the ages of 5-18 were asked “On average, how many days per week 
did you participate in MVPA” and “On average, how many minutes per day did you 
participate in MVPA”. Weekly physical activity, age, sex, BMI percentile, as well as 
history of asthma, attention deficit hyperactivity disorder, depression and diabetes were 
recorded. A linear regression analysis was utilized in those who reported any physical 
activity to determine which factors were associated with increased MVPA. Results: 
Data were recorded on 14,440 subjects. Average age was 13.91±2.49 years and 
average BMI percentile was 65.50±27.74 percent. Females made up 54.1%. Asthma 
was reported by 2340 (16.2%), ADHD was reported by 818 (5.7%), depression was 
reported by 308 (2.1%), and diabetes was reported by 92 (.6%). Overall, 45.6% of 
subjects reported 420 minutes or more of weekly MVPA. Those who reported any 
physical activity (n=13,708) averaged 424.14±287.45 minutes per week of MVPA. 
Those with a history of depression had almost 60 minutes/week less MVPA when 
controlling for age, sex, BMI percentile, asthma, ADHD, and diabetes (p>.001). 
Females reported 45 minutes less MVPA than males when controlling for age, BMI 
percentile, asthma, ADHD, depression and diabetes (p>.001). Discussion: Physical 
activity is an important health determinant in childrens’ current and future health. The 
majority of youth do not meet current physical activity recommendations. Children 
suffering from depression should be screened for MVPA to encourage meeting physical 
activity recommendations. As females continue to obtain significantly less MVPA 
than males, targeted interventions need to be developed for this population. Regular 
screenings of MVPA levels should be implemented for children to help identifying and 
counsel those who are insufficiently active.

1211 Board #337 May 27 1:30 PM - 3:00 PM
The Influential Factors Of ‘Exercise Is Medicine’ 
Initiative And Its Implementation In China Since The 
Publication Of Healthy China 2030
Zhen Shen, Xiaoqian Hu. Tsinghua University, Beijing, China.
Email: zhen_zhen2324@163.com
(No relevant relationships reported)

PURPOSE: The study aims at unveiling key influential factors of the EIM in China 
and investigating the relationship among the factors through employing Interpretative 
Structural Model (ISM). METHODS: Twelve semi-structured interviews were 
conducted with experts (9male,3 female) with medical, sport and government 
background. Matrix questionnaires were also completed by the interviewees. 
Data Analysis:1) Interpretative Structural Model (ISM) was designed following a 
consultation process with expert group, and key factors were selected to construct 
adjacency matrix 1)A=[aij]=1,SiRSj(R indicates Si and Sj related); A=[aij]=0, SiR’Sj(R 
indicates Si and Sj related); 2) Calculate the reachability matrix by Boolean Calculation 
,M=(A+I)λ+1=(A+I)λ≠(A+I)λ-1≠··(A+I)2≠(A+I);3)Decompose reachability matrix, 
L1={Si|R(Si)∩A(Si)=R(Si)=R(Si),i=0,1,2,k},and then delete rows and columns 
corresponding to elements in L1, the reachability matrix is obtained; 4) Establish 
multi-level directed graph and analysis SIM.RESULTS: The first level contains 
R(S5)∩A(S5)=R(S5);R(S11)∩A(S11)=R(S11),so the factors are{S5,S11⋯},and then delete 
the row and column S5,S11⋯, in the matrix, we can get the second level of the factors, 
the second level is {S7,S8,S13},And so on, The third level is {S4,S6,S12},The fourth 
level is {S1,S3,S9};The fifth level is {S2,S10}. These factors of Exercise is Medicine in 
China can be divided into three layers by ISM analysis, including the surface factors, 
the middle factors and the decisive factors.CONCLUSIONS: As decisive factors, the 
policy system and economic environment, which are the significantly influential to the 
policy related to EIM, could be regarded as important contextual factors for the design 



Official Journal of the American College of Sports Medicine  Vol. 52 No. 5 Supplement   S253

Abstracts were prepared by the authors and printed as submitted.

W
E

D
N

E
S

D
A

Y, M
A

Y
 27, 2020

and implementation of EIM policy. The middle factors mainly focused on Governance 
capability and collaboration between sports and medical administration. Relatively, 
surface factors contains more but pays less attention.

1212 Board #338 May 27 1:30 PM - 3:00 PM
Molecular Mechanisms For Exercise Intervention On 
Health Promotion: Interpretation From Autophagy And 
Target Product Development
Ning Chen. Wuhan Sports University, Wuhan, China. (Sponsor: 
Yong Tai Wang, FACSM)
Email: nchen510@gmail.com
(No relevant relationships reported)

PURPOSE: Exercise is a publically recognized and effective intervention strategy 
for a series of metabolic or aging-related diseases to accomplish health promotion. 
However, its molecular mechanisms for the beneficial prevention and rehabilitation of 
these diseases and health promotion are not explored and elucidated systematically.
METHODS: The animal models with metabolic or aging-related diseases or specific 
knockout of genes associated with autophagy were established to evaluate exercise 
intervention efficacy for these diseases, and explore underlying molecular mechanisms 
through HE staining, Western blotting, RT-PCR and TSM techniques, as well as RNA 
sequencing and microRNA screening analysis.
RESULTS: Our studies have clarified that appropriate exercise intervention as an 
inducer of autophagy can rescue the dysfunctional status of autophagy and abnormal 
mitochondrial energy metabolism under the conditions with these metabolic or aging-
related diseases. Exercise-induced autophagy or exercise-mediated microRNAs 
regulates insulin sensitivity and promotes mitochondrial quality control, thereby 
executing the prevention and rehabilitation of these metabolic or aging-related 
diseases, even health promotion.
CONCLUSIONS: Exercise-induced autophagy or exercise-mediated microRNAs is 
benefit for the prevention and rehabilitation of these diseases and health promotion. 
The identified signal pathways and microRNAs can be used as the potential targets for 
the development of novel drug candidates, nutritional supplements, or mimic exercise 
nutrients for the prevention and treatment of metabolic or aging-related diseases, and 
health promotion.

1213 Board #339 May 27 1:30 PM - 3:00 PM
Observing Key Characteristics Of Exercise Referral 
Schemes In The United Kingdom.
Nikita Rowley1, James Steele2, Steve Mann3, Gary Liguori, 
FACSM4, Alfonso Jimenez5, Elizabeth Horton1. 1Coventry 
University, Coventry, United Kingdom. 2ukactive, London, 
United Kingdom. 3Places for People, London, United Kingdom. 
4University of Rhode Island, Kingston, RI. 5GO fit LAB, Madrid, 
Spain.
Email: nikitarowley@outlook.com
(No relevant relationships reported)

Exercise referral schemes (ERSs) within the United Kingdom (UK) offer individuals 
an opportunity to take part in an exercise prescription in a non-clinical environment, 
yet gain clinical health benefits. ERSs at present are heterogeneous in design, 
implementation, and evaluation; hence limited evidence of their effectiveness exists. 
Additionally, there has been no concerted effort to map program characteristics until 
very recently.

PURPOSE: To understand key characteristics of ERSs and observe how schemes are 
currently designed, delivered, and evaluated across the UK.
METHODS: Across the UK, a total of 29 schemes with 73,000 patients were asked to 
complete a Consensus on Exercise Reporting Template (CERT)-guided questionnaire. 
The questionnaire evaluated exercise provider’s qualifications, materials, delivery, 
location, tailoring, dosage, and compliance. Data collected were used solely for 
observations of scheme characteristics across the UK at the present time.
RESULTS: Schemes were typically 12 weeks in length (76%), offered patients 
two unsupervised exercise sessions in fitness gyms per week (79%), and used a 
combination of cardiovascular, resistance, free weights, and body weight exercises. 
Determining progression for resistance exercises was based upon the number of 
reps and sets completed (76%); for cardiovascular exercises progression was based 
upon the rating of perceived effort (38%); and for other exercises progression was 
based upon performance (45%). Just over half of schemes offered a variety of home 
based exercise components (52%), whether it was just advice or a full exercise 
programme. Adherence was typically measured through attendance (55%). Common 
motivational strategies used were goal setting (72%), goal achievement (69%), and 
acknowledgement of success (62%).
CONCLUSION: This research provides useful insights of schemes’ characteristics 
across England and Scotland. This evidence can support the development of a larger-
scale mapping exercise to review further schemes across the whole of the UK, which 
to date has been lacking. This research has also been insightful in providing initial 
evidence of what schemes offer and potentially how they can be improved over time.

1214 Board #340 May 27 1:30 PM - 3:00 PM
The Health, Quality Of Life And Physical Activity Of 
Older Laos: A Pilot
James Jay Laskin. University of Montana, Missoula, MT. 
(Sponsor: Chantal A. Vella, PhD, FACSM, ACSM EP-C, 
FACSM)
Email: james.laskin@gmail.com
(No relevant relationships reported)

In the past decades the urbanization of the Lao people has been dramatic. All-
cause mortality is shifting to chronic diseases. Social changes have exacerbated the 
challenges of caring for a growing elderly population. Little is known about Health 
Status, Quality of Life, Physical Activity, and Fall Risk/Falls of this population.
PURPOSE: This study (ASEAN Fulbright Scholarship) explored the feasibility of 
working with the Rural Development Agency (RDA) to collect survey data on health 
determinants of elderly Lao.
METHODS: Eight volunteers from the RDA were trained and solicited elders to be 
surveyed in Vientiane province (Demographic and Health Status Questionnaire, SF36, 
IPAQ & Thai-FRAT - fall risk).
RESULTS: During the 1-month effort, 399 (aged 55+) individuals were surveyed. 
Highlights include: Of the interviewees, 98.3% were ethnic Lao, 43% were men and 
57% were women, with 60% living in urban settings, 31% suburban and 9% in a rural 
community. On average all age groups were classified as overweight, except men 
71-80 yrs. Just over 20% were smokers with a large majority consuming alcohol on a 
regular basis. About 1/3 reported having high blood pressure; evenly distributed across 
age and gender. Type II diabetes was reported in 18% of the women and 8% in men. 
Over 40% experienced depression. On average a majority of women and men over 
70 in the urban and suburban settings did not meet the ACSM minimum of 150 min/
week of moderate/vigorous physical activity, while those in the rural setting exceeded 
this goal. Pain was a significant issue for younger urban men and all those living in 
the suburban setting. The lowest pain levels were reported by those living rurally. The 
domain of physical functioning showed those in the rural setting being the most active 
and healthy. Eighty participants reported having at least 1 fall in the past 6 months. 
No significant differences in fall rates were found between genders. All but 1 of the 
falls occurred in the urban or suburban environments. The vast majority of the falls 
occurred in those over 71 years of age.
CONCLUSION: This study was the first of its kind in Laos. While the sample size 
was beyond expectations, rural areas and those with health and mobility issues were 
underrepresented. Those approached to complete the surveys were eager to participate. 
The goal is to expand this study throughout Laos.
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1215 Board #341 May 27 1:30 PM - 3:00 PM
High Intensity Inspiratory Muscle Training In 
Individuals With Chronic Disease: A Systematic Review 
With Meta-analysis
Fabricio Boscolo Del Vecchio1, Thamires L. Seus2, Juliana 
Moraes Leal1, Rafael B. Orcy1. 1Federal University of Pelotas, 
Rio Grande do Sul, Brazil. 2Catholic University of Pelotas, Rio 
Grande do Sul, Brazil.
Email: fabricioboscolo@gmail.com
(No relevant relationships reported)

Inspiratory muscle training (IMT) is a strategy of treatment of patients with poor 
inspiratory muscle performance, with dyspnea, low exercise tolerance, and low 
functional status. Moderate loads are currently used (30 - 50% of maximal inspiratory 
pressure, MIP) and high-intensity IMT (HI-IMT) with 60% or more of MIP is being 
studied in randomized clinical trialsPURPOSE: To determine the effect of high 
intensity inspiratory muscle training (HI-IMT) on respiratory muscle strength in 
individuals with chronic diseases.
METHODS: For this meta-analysis, the sources were conducted in PubMed, Scopus, 
SciELO and Bireme, using different keywords and operators. The review was recorded 
in the systematic review registration base PROSPERO, under registration number 
CRD42019131984, and follows the recommendations of the Preferred Reporting Items 
for Systematic Reviews and Meta-analyses (PRISMA) guidelines. Two researchers 
carried out the search independently in July of 2019. The outcomes were the effect 
and characteristics of interventions with high intensity inspiratory muscle training 
in individuals with chronic diseases. The variables were inspiratory muscle strength 
(Pimax) before and after intervention or the difference between this, training load, 
number of sessions, numbers of sets, and number of repetitions chosen for the control 
and intervention groups.
RESULTS: Were found 166 studies in initial source. After excluded of duplicates 
(n=30) and reading of title and abstracts, five studies were included on meta-analysis. 
Populations analyzed included chronic pulmonary disease, cystic fibrosis and cancer 
patients. As characteristics of interventions, the mean duration was 8.8±5 weeks, 
4.5±1.15 sessions per week, the most common effort intensity was 60% of MIP with 
15.3±12.8 repetitions, 4.75±1.9 sets and 1.5±0.5 min of recovery between them. The 
results indicated that HI-IMT increases in 15.58 cmH2O [CI95% = 2.40 - 28.75] the 
strength on inspiratory muscle when compared to control group (p=0.02)
CONCLUSIONS: High intensity inspiratory muscle training is able to increase the 
respiratory muscle strength of patients with chronic pulmonary disease, cystic fibrosis 
and cancer.

1216 Board #342 May 27 1:30 PM - 3:00 PM
Exercise To Treat Women With Pulmonary 
Lymphangioleiomyomatosis (LAM)
Thomas W. Lowder. University of Central Arkansas, Conway, 
AR.
Email: tlowder@uca.edu
(No relevant relationships reported)

Lymphangioleiomyomatosis is an interstitial, cystic lung disease that destroys the 
lung parenchyma, ultimately leading to respiratory failure. This disease affects 
females almost exclusively. Only two long-term treatment options exist: 1) single or 
bilateral lung transplant, which only slows the disease as the newly-transplanted lungs 
will soon succumb to the disease, and 2) rapamycin (Rapamune), a costly mTOR 
inhibitor that may result in multiple side effects and is not always tolerated by users. 
We sought to examine if moderate- to high-intensity exercise could slow or reverse 
the pulmonary decline seen with LAM. PURPOSE: To determine if a three-month 
exercise intervention had a positive impact in women with LAM. METHODS: Eight 
women with LAM (aged 27-60) were recruited to participate in an in-person exercise 
training intervention consisting of moderate- to high-intensity aerobic and anaerobic 
exercise. Prior to the study VO2max was assessed, as well as pulmonary function (FEV1, 
FVC, FEV1/FVC, and peak flow) and bone mineral density (BMD). After three months 
these measures were again tested. RESULTS: After three months of training, VO2max 
increased 12% from baseline (p=0.06). FEV1 improved by 4%. While this was not 
statistically significant (p=0.19) this is nonetheless substantial, as this is the primary 
clinical measure used to assess a decline in pulmonary function. This is also the first 
non-pharmaceutical study to demonstrate an increase, rather than a decline, in lung 
function. Peak flow also improved by 11% (p=0.18). BMD also slightly improved 

over three months (p=0.12), also significant as LAM patients have been shown to 
demonstrate a loss of BMD at a five-fold increase compared with healthy females. 
Though underpowered, this is the first non-pharmaceutical intervention study to show 
improved exercise tolerance, lung function, and bone health in women with LAM.

1217 Board #343 May 27 1:30 PM - 3:00 PM
Whole-body Vibration Exercise Improve Lumbopelvic 
Proprioception For Patients With Nonspecific Low 
Back Pain
Xueqiang Wang. Shanghai University of Sport, Shanghai, China.
Email: qiang897@163.com
(No relevant relationships reported)

Purpose: Nonspecific low back pain (NSLBP) accounts for a large proportion of 
low back pain cases. The present study aimed to investigate the effect of the whole-
body vibration (WBV) exercise on lumbar proprioception in NSLBP patients. It was 
hypothesized that WBV exercise enhances lumbar proprioception.
Methods: Forty-two patients with NSLBP performed an exercise program 3 times a 
week for a total of 12 weeks of WBV. The lumbar proprioception was measured by 
joint position sense. Outcomes were lumbar angle deviation and visual analogue scale 
(VAS) score.
Results: After the 12-week WBV exercise, lumbar flexion angle deviation was reduced 
from 3.65±2.26° to 1.90±1.07° (P=0.0001), and extension angle deviation was reduced 
from 3.06±1.85° to 1.61±0.75° (P=0.0001), significantly lower than baseline. After 
participating in the 12-week WBV exercise, a significant pain reduction was observed 
(P=0.0001). Men in the whole group (n=32) indicated significantly lower angle 
deviations in flexion and extension, whereas women (n=10) indicated significantly 
lower flexion angle deviation (P=0.037), and no significant difference was found 
in extension angle deviation (P=0.052). However, by subdividing the entire group 
(n=42) into poor and good proprioceptive groups, WBV exercise presented significant 
enhancement of lumbar proprioceptive ability in the poor flexion proprioception 
subgroup, poor extension proprioception subgroup, and good extension proprioception 
subgroup (each P=0.0001), but not in the subgroup with good flexion proprioceptive 
ability (P=0.165).
Conclusions: Lumbar flexion and extension proprioception as measured by joint 
position sense was significantly enhanced and pain was significantly reduced after 
12-week WBV exercise in NSLBP patients. However, the patients with good flexion 
proprioceptive ability had limited proprioceptive enhancement.
Source of support: Fok Ying-Tong Education Foundation of China (161092); 
Shanghai Municipal Commission of Health and Family Planning (201840346); 
Shanghai Key Lab of Human Performance (Shanghai University of Sport) 
(11DZ2261100); the scientific and technological research program of the Shanghai 
Science and Technology Committee
(19080503100).

1218 Board #344 May 27 1:30 PM - 3:00 PM
Road To Zero Percent Low Back Pain At Work - 
23-years Progress
Ryosuke Haruna1, Tatsuo Doi1, Shingo Otsuki2, Takuya 
Sugimoto1, Ikuhisa Yanagida1, Mamoru Okubo1, Nobuko Hongu, 
FACSM3. 1Dynamic Sports Medicine Institute, Osaka Shi Chuo 
Ku, Osaka Fu, Japan. 2Osaka Sangyo University, Daito Shi, 
Osaka Fu, Japan. 3University of Arizona, Tucson, AZ. (Sponsor: 
Nobuko Hongu, FACSM)
Email: haruna@dsmi.jp
(No relevant relationships reported)

Background and Objective: Low back pain is approximately 80% of cause of job-
related disability in Japan. Risk factors for developing low back pain have been well 
documented, which include occupational risk factors, types of job requiring heavy 
lifting, pushing, pulling, one’s fitness levels, and mental health factors. In this long-
term project, we have focused on these secondary risk factors of low back pain. We 
have designed and implemented dynamic, comprehensive low back pain workshop. The 
objective of this study was to examine how the company-based workshop has offered 
and reached to 0% low back pain at work.
Methods: The project period was from 1982 to 2004. In 1982, about 1,100 male 
workers at a soft-drink company participated in the project. Their mean age at the 
starting of the project was 29 ± 5.3 years. All healthy participants took the modified 
Kraus-Weber test measuring their strength and flexibility of key postural core muscles. 
The test was graded for each movement. Also, the participants took questionnaire 
survey on low back pain. The dynamic, comprehensive low back pain workshop 
included endurance exercise, strength training, stretching, safe work-related movement 
practices, lectures on low back pain, good posture, and implementing preventive work-
place events.
Results: The total number of participants in this project was 24,289. The mean age 
of participants in 2004 was 42.6 ± 9.7 years. The results of the questionnaire survey 
revealed that low back pain which hinders work, decreased from 44.6% in 1982 
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to 0.2% in 2004. The number of absenteeism due to low back pain decreased from 
480days to 0 day a year. The perfect score of Kraus-Weber increased from 35.4% to 
83.7%. A negative correlation was observed between low back pain and the Kraus-
Weber test.
Conclusions: This study demonstrated that company-based dynamic, comprehensive 
low back pain workshop improved physical fitness and work movements over a long-
term. The workshop was effective reducing low back pain at work. Further research is 
required to be assessed whether the reduction in low back pain at work is related to a 
range of key health and work-related outcomes, and how the dynamic, comprehensive 
low back pain workshop can be further improved.

1219 Board #345 May 27 1:30 PM - 3:00 PM
Association Between Physical Activity With Bone 
Mineral Density And Handgrip In Children With 
Osteogenesis Imperfecta
Andréa Cassimiro de Oliveira1, Rafael Mancini1, Ellen de 
Oliveira Goiano2, Miguel Akkari2, Victor Keihan Rodrigues 
Matsudo1, Cláudio Santili2. 1Center of Studies of the Physical 
Fitness Research Laboratory from São Caetano do Sul–
CELAFISCS, SÃO PAULO, Brazil. 2Faculty of Medical Sciences 
of São Paulo, SÃO PAULO, Brazil.
Email: andrea-cassimiro@bol.com.br
(No relevant relationships reported)

Purpose: To evaluate the association between physical activity with bone mineral 
density and handgrip in children with osteogenesis imperfecta. Methods: The sample 
consisted of 8 children of both sexes (8.2±1.3) years old, with osteogenesis imperfecta 
(I, III and IV type), body weight (24.0±7.9) kg, height (116.9±14.1)cm, cycle of 
intravenous pamidronate therapy (7.2±4.9). These patients are linked to the Reference 
Center for Osteogenesis Imperfecta in Santa Casa Medical School. Weight (kg), height 
(cm), handgrip (kg) were evaluated by CELAFISCS standardization. Physical activity 
(MET’s) [Barros et al., 1993], total bone mineral density (g/cm2), total body less head 
TBLH (g/cm2) lumbar bone mineral density (g/cm2) [Bishop et al., 2008] and bilateral 
handgrip (Matsudo, 2005). Statistical Analysis: Pearson’s correlation (r) was used 
for association between usual weekly physical activity and the following variables: 
total bone mineral density (g/cm2), total body less head TBLH (g/cm2), lumbar bone 
mineral density (g/cm2), and bilateral handgrip (kg). It was used a significant level 
of p≤ .05. Results: There was a positive and significant high intensity correlation 
between physical activity with lumbar bone mineral density, but not with total bone 
mineral density, total body less head TBLH, and bilateral handgrip (see table bellow). 
Conclusion: it seems that physical activity exert a positive effect on the lumbar bone 
mineral density. However, physical activity was not significantly associated with 
total bone mineral density, total body less head TBLH and handgrip in children with 
osteogenesis imperfecta.

Weekly Physical Activity
n=8 (: 55,0 ± 32,7) MET’s

r p

Total Bone Mineral Density (g/cm2) .199 .636

Lumbar bone mineral density (g/cm2) .916* .001

Total Body Less Head TBLH (g/cm2) .109 .797

Right Handgrip (kg) -.240 .567

Left Handgrip (kg) -.136 .749

*p<.05: Pearson Correlation 

1220 Board #346 May 27 1:30 PM - 3:00 PM
The Effect Of Baduanjin Exercise On University 
Students With Neck/shoulder Muscle Strength 
Imbalance
Zhen M. Bai, Rafael Nunez, Ting Luo, Jian Y. Yang. Beijing 
Sport University, beijing, China.
(No relevant relationships reported)

Muscular strength imbalance (MSI) on shoulder and neck is often a detonate for 
shoulder and neck postural diseases, for this reason, improving the neck/shoulder 
muscle imbalance could be a good method to prevent neck and shoulder problems.
PURPOSE: This study tested the efficacy of Baduanjin exercise (BDJ), a traditional 
Chinese mind-body exercise, on shoulder and neck muscle strength imbalance, and 
see if it is possible through this method provide a new idea of sports rehabilitation for 
shoulder and neck diseases problems.
METHODS:40 sedentary university students, with either forward head posture and/
or round shoulder posture were randomized to the BDJ intervention group (n=20) 
and control group (n=20), the same evaluation protocol was used before and after 

the intervention. During six weeks of training, The BDJ group was given Baduanjin 
training combined with a basic health education program, and the control group was 
treated only with a basic health education program. Baduanjin training was conducted 
three times a week, every time 50 minutes. The contents of health education program 
include healthy lifestyle tips, postural education and muscle stretching method.
RESULTS: Significant changes were found within the BDJ group, specially on 
Forward Head Angle test, Maximal Internal/External Rotation test and upper quarter 
Y-balance test.
CONCLUSIONS: this randomized control trial provides some evidence to support 
the positive effect of BDJ exercise as a new method of sport therapy for rehabilitation 
among people with shoulder/neck MSI.

1221 Board #347 May 27 1:30 PM - 3:00 PM
Racerunning Training For 12 Weeks Improves Physical 
Fitness And Promotes Skeletal Muscle Hypertrophy In 
Adolescents And Young Adults With Cerebral Palsy
Ferdinand von Walden1, Emma Hjalmarsson1, Rodrigo 
Fernandez-Gonzalo1, Alexandra Palmcrantz2, Ola Kvist1, Eva 
Pontén1. 1Karolinska Institutet, Stockholm, Sweden. 2Karolinska 
University Hospital, Stockholm, Sweden.
Email: ferdinand.von.walden@ki.se
(No relevant relationships reported)

PURPOSE: Individuals with cerebral palsy (CP) typically lead sedentary lives, 
predisposing this patient group to metabolic dysfunction and cardiovascular disease. 
There are currently not many exercise options for individualswith severe disabilities. 
A novel addition is the RaceRunner, a tricycle propelled forward by stepping on the 
ground. The purpose of this study was to investigate training adaptations following a 
12-week Racerunning training protocol in individuals with CP.
METHODS: Fifteen adolescents/young adults (mean age 16, range 9-29, 8 males/7 
females) with CP (GMFCS I-IV; 1-3-4-7) completed 12 weeks, 2 times per week, of 
RaceRunning training. Measurements of physical fitness (6-min RaceRunning test, 
average and maximum heart rate), passive range of motion (pROM) of hip, knee and 
ankle joints and skeletal muscle thickness in the thigh and lower leg were collected 
before and after the training period.
RESULTS: Distance covered during the 6-min RaceRunning testincreased on average 
36% (pre 576 ± 325 m vs. post 765 ± 428 m, p<0.001). Average and maximum heart 
rate during the 6-min RaceRunning test was not different pre vs. post training. Muscle 
thickness of m. gastrocnemius increased in response to training (p<0.05) on the more 
affected side. Dorsiflexion pROM in the more affected ankle decreased (p<0.05), while 
hip-flexion pROM in the the less affected side increased (p<0.05).
CONCLUSIONS: Twelve weeks of RaceRunning training improves physical 
fitness in individuals with CP. Moreover, RaceRunning stimulates skeletal muscle 
hypertrophy of the calf muscle. These results speak in favor of RaceRunning as a 
powerful and effective training modality in individuals with CP promoting both central 
and peripheral adaptations.

1222 Board #348 May 27 1:30 PM - 3:00 PM
Supervised Physical Activity Is Important To 
Counteract Negative Impacts Of Cancer On Physical 
Activity Behavior
Maxime Caru1, Daniel Curnier, Ph.D1, Ariane Levesque1, Serge 
Sultan, Ph.D1, Valérie Marcil, Ph.D1, Caroline Laverdière, M.D.1, 
Daniel Sinnett, Ph.D1, Lucia Romo, Ph.D2, Laurence Kern, 
Ph.D2. 1Sainte-Justine University Hospital Research Centre, 
Montreal, QC, Canada. 2University of Paris Nanterre, Nanterre, 
France.
Email: maxime.caru@umontreal.ca
(No relevant relationships reported)

PURPOSE: The theory of planned behavior (TPB) is used to document children’s 
psychological parameters linked to their physical activity practice to better understand 
their physical activity behavior. The TPB model evaluates the informational and 
motivational parameters that contribute to the practice of physical activity. This 
study aimed to assess the evolution of children’s physical activity levels (MVLPA) 
during the first months of their cancer, in addition to document the evolution of 
TPB measures, self-reported fitness and self-esteem in the physical domain to better 
understand children’s physical activity behavior.
METHODS: A total of 16 children (8 boys and 8 girls) with cancer were recruited 
in the context of the VIE (Valorization, Implication and Education) study. Patients 
answered psychosocial questionnaires at their diagnosis of cancer (time 1), six to 
eight weeks following their diagnosis (time 2) and six weeks after the physical 
activity program (time 3). The physical activity program was composed of two 
physical activity sessions (≃45min) per week for six weeks at moderate intensity. The 
integration of the family in the physical activity process was taken into consideration.
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RESULTS: A significant decrease of 41.2min/day of daily MVLPA was observed 
between the time at cancer diagnosis (50.5±32.8min/day) and six to eight weeks 
after the first interview (9.3±9.1min/day). After the physical activity program 
(23.1±10.8min/day), we observed a significant increase of 13.8 min/day of daily 
MVLPA. We found that time after the diagnosis of cancer negatively impacted 
children’s TPB measures (mean in attitude, injunctive norms, identity, facilitating 
factors, self-confidence and intention) and MVLPA levels, while that the time after 
the physical activity program positively impacted children’s TPB measures (mean in 
attitude, injunctive norms, identity, facilitating factors, self-confidence and intention) 
and MVLPA levels.
CONCLUSIONS: This study highlights the need to provide children with physical 
activity support as soon as the cancer is diagnosed and shows the importance of 
familial support by injunctive norms to improve children’s physical activity behavior. 
These findings help to better understand the effect of cancer diagnosis on children’s 
physical activity behavior

1223 Board #349 May 27 1:30 PM - 3:00 PM
Impact Of A Free-living Activity Intervention On Real-
time Fatigue In People With Multiple Myeloma Treated 
With Autologous Hematopoietic Cell Transplantation
Eileen D. Hacker, Shu-Yu Chung, Rae Lynn Richards. Indiana 
University, Indianapolis, IN.
Email: edhacker@iu.edu
(No relevant relationships reported)

PURPOSE: Autologous hematopoietic cell transplantation (HCT) is commonly used 
to treat multiple myeloma (MM). Moderate to severe fatigue is associated with the 
treatment. Sustainable physical activity incorporated in daily activities may reduce 
fatigue. This study evaluated the impact of a free-living physical activity intervention 
(STEPS) compared to usual care on real-time fatigue.
METHODS: A two-group, randomized block, repeated measures design (n = 32) was 
used. The six-week STEPS intervention aimed to increase physical activity by 10% 
weekly through education, goal-setting, daily step tracking using wearable technology, 
and guided integration of physical activity into daily routines following HCT hospital 
discharge. Real-time fatigue was measured with a one-item fatigue intensity scale 
using computerized ecological momentary assessment eight times per day over seven 
days. Participants rated their fatigue intensity on a 0 (no fatigue) to 10 (worst fatigue) 
scale.
RESULTS: Participants provided 6906 ratings of real-time fatigue (3469 prior to HCT 
and 3437 seven weeks following HCT discharge). Prior to HCT, the STEPS group 
reported fatigue as mild (57.5%, n = 974 ratings), moderate (29.7%, n = 503 ratings) or 
severe (12.8%, n = 217 ratings). Following the intervention, the STEPS group reported 
fatigue as mild (60.5%, n = 1068 ratings), moderate (27.7%, n = 409 ratings) or severe 
(11.7%, n = 207 ratings). The usual care group reported fatigue as mild (58.3%, n = 
1035 ratings), moderate (32.3%, n = 575 ratings) or severe (9.2%, n = 165 ratings) and 
mild (61.7%, n = 1033 ratings), moderate (28.5%, n = 476 ratings) or severe (9.8%, n 
= 164 ratings) after the intervention period.
CONCLUSIONS: Although preliminary, differential improvement in real-time fatigue 
following the STEPS intervention did not occur in the STEPS. Between 35% and 
40% of real-time fatigue ratings were classified as moderate or severe demonstrating 
ongoing need for intervention development.

1224 Board #350 May 27 1:30 PM - 3:00 PM
The Influence Of A 12-week Home-exercise Program 
On Physical Fitness And Physical Functioning 
In Childhood Survivors Of Acute Lymphoblastic 
Leukaemia: Results Of A Randomised Clinical Trial
Robinson Ramírez-Vélez1, Jahn Dubery Manchola-González2, 
Caritat Bagur-Calafat2, Montserrat Girabent-Farrés2, Josep 
Ricard Serra-Grima3, Roser Álvarez Pérez3, Manuel Vicente 
Garnacho-Castaño4, Isabel Badell3. 1Public University of 
Navarra, Pamplona, Spain. 2Universitat Internacional de 
Catalunya, Barcelona, Spain. 3Hospital Santa Creu i Sant Pau, 
Barcelona, Spain. 4Pompeu Fabra University, Barcelona, Spain.
Email: robin640@hotmail.com
(No relevant relationships reported)

PURPOSE: Positive effects of home-exercise programmes on physical fitness have 
been reported in studies with childhood malignancy. However, conclusive evidence on 
the impact of home-exercise programmes for physical fitness indicators or functional 
capacity during daily life activities outcomes in leukaemia is yet to be established. 
Therefore, the research question for this randomised controlled trial was: Does 
home-exercise programme improve the physical fitness and physical functioning 
outcomes more than usual care among children survivors of ALL? METHODS: A 
parallel-group, assessor-blinded, pilot randomised controlled trial was conducted at the 
Santa Creu i Sant Pau Hospital in Spain (NCT03005392). Twenty-four survivors of 
ALL were assigned to usual care (control group, n=12, 11.0±3.7 years) or to a home-
exercise programme (intervention group, n=12, 11.8±4.3 years). Peak oxygen uptake 
(VO2peak ml/kg/min), minute ventilation (VE L/min), output of carbon dioxide (VCO2 
L/min), respiratory exchange ratio (RER), peak heart rate (beats/min), maximal load 
(W), VO2 at anaerobic threshold (VO2 at AT, mL/kg/min), pulse oxygen (PO2 ml/beat), 
heart rate at anaerobic threshold (beats/min), handgrip test (pounds), flexibility (cm), 
Timed Up & Go test TUG (s), and Timed Up and Down Stairs test (TUDS s) were 
measured at baseline and over 16 weeks of intervention.
RESULTS: Adjusted mixed linear models revealed a significant group-time interaction 
+6.7 (95% CI = 0.6-12.8 ml/kg/min; η2 partial = 0.046, P=0.035) for VO2peak. 
Similarly changes in mean values was observed after the home-exercise programme 
compared to baseline for VE (L/min) −8.8 (3.0) (P=0.035), VCO2 −0.23 (0.08), 
(P=0.041), maximal load (W) −35.5 (12.8) (P=0.024), TUDS (s) 0.8 (2.6) (P=0.010), 
and TUG (s) 0.60 (0.1) (P=0.001), however the group-time interaction were not 
significant. CONCLUSIONS: The home-exercise program resulted in changes in 
measures of VO2peak, VE, VCO2 and functional capacity during daily life activities 
(TUDS and TUG test). This is an interesting and important study that surely adds 
to the current body of knowledge/ literature on the safety of exercise interventions, 
especially in children with haematological cancer.

1225 Board #351 May 27 1:30 PM - 3:00 PM
The Practice Of Physical Activity Protects The Lung 
Function And Mechanics In Hypertensive Elderly
Renilson Moraes Ferreira1, Maysa Alves Rodrigues Brandão-
Rangel1, Anamei Silva Reis1, Victor Hugo Souza Palmeira2, 
Claudio Ricardo Frison2, Rodolfo Paula Vieira3. 1Federal 
University of Sao Paulo (UNIFESP), Santos, Brazil. 2Brazilian 
Institute of Teaching and Research in Pulmonary and Exercise 
Immunology, São José dos Campos, Brazil. 3Universidade Brasil 
/ Anhembi Morumbi University / UNIFESP, São Paulo, Brazil.
Email: renilsonmoraesferreira@gmail.com
(No relevant relationships reported)

PURPOSE: Hypertension is still a growing problem in public health, presenting 
higher rates among elderlies. Recent studies have pointed out that hypertension may 
be an independent factor impairing the lung function. In addition, several studies 
have demonstrated that physical activity promotes beneficial effects in hypertensive 
individuals, but never before the impact of physical activity on lung function and 
mechanics in hypertensive and non-hypertensive elderlies have been evaluated. 
METHODS: 110 physically active hypertensive elderlies (ActH; 69.39 ± 5.49 years 
old) and 187 sedentary hypertensive elderlies (SedH; 70.09 ± 7.51). The inclusion 
criteria: no respiratory diseases, unable to perform spirometry test, no respiratory 
infections in the last 30 days. Lung function (spirometry) and lung mechanics 
(by impulse oscillometry) was evaluated according to American Thoracic Society 
recommendations by using IOS Masterscreen Jaeger (Germany). Graph Pad Prism 
5.0 was used to perform statistical analysis and p<0.05 were considered significant. 
RESULTS: The analysis of lung function revealed that physical activity preserved the 
lung function (forced vital capacity - FVC) as demonstrated by comparisong between 
ActH versus SedH group (3.65 ± 0.05 x 2.79 ± 0.07; p<0.01). Simillary, the forced 
expiratory volume in the first second (FEV1) was higher in ActH when compared with 
SedH elderlies (2.96 ± 0.04 x 2.12 ± 0.05; p=0.02) as well as the FEV1/FVC relation 
(84.06 ± 0.77 x 75.99 ± 0.57; p=0.03). Concerning the lung mechanics, the results 



Official Journal of the American College of Sports Medicine  Vol. 52 No. 5 Supplement   S257

Abstracts were prepared by the authors and printed as submitted.

W
E

D
N

E
S

D
A

Y, M
A

Y
 27, 2020

revealed that physical activity was able to preserve the impairment of distal lung 
elastance (X5), when compared ActH with SedH elderlies (-1.60 ± 0.19 x -1.47 ± 0.10; 
p<0.02) and also the impairment of proximal airways resistance (R20Hz), (2.58 ± 0.06 
x 3.12 ± 0.09; p < 0.0001). CONCLUSIONS: Physical activity preserves the lung 
function and mechanics in elderlies in hypertensive elderlies.

1226 Board #352 May 27 1:30 PM - 3:00 PM
Hypertension Treatment And The Amount Of Physical 
Activity And Sitting Behaviour - First Blood Pressure 
Then Exercise Compain
Anna Plucik-Mrozek1, Małgorzata Perl1, Grzegorz Juszczyk2, 
Aleksandra Łuszczyńska3. 1Exercise is Medicine Poland, 
Michalow-Reginow, Poland. 2National Public Health Institute, 
Warsaw, Poland. 3SWPS University, Wrocław, Poland.
Email: amrozek@wp.pl
(No relevant relationships reported)

Physical inactivity is associated with many chronic diseases and premature mortality 
and increasing evidence also suggests that high levels of sedentary time may increase 
the risk of chronic diseases and mortality.All intensities of physical activity, including 
light intensity, are associated with a substantially reduced risk of death in a dose-
response manner. A statistical significantly higher risk of death was observed for 
sedentary times of 9.5 or more hours daily.
PURPOSE: By conducting a pilot survey among people interested in sports 
concerning physical activity and sedentary lifestyle, we analyse the need to conduct a 
nationwide educational campaign on the risks of sedentary behaviours in Poland.
METHODS: The survey was conducted during the largest fitness fair in Poland, “Go 
Active Show”, bringing together people associated professionally and amateurically 
with sport. 1,000 questionnaires were conducted, including questions based on the 
IPAQ Short Form questionnaire and NATPOL 2011 survey. Demographic data, number 
of minutes per day of moderate and intensive physical activity and number of hours per 
day spent sitting were assessed. For the first time in Poland we asked a question about 
the number of minutes of exercise and time spent on sitting.
RESULTS: The study involved 1000 people, 58% of whom were women and 42% 
men, 55% people with higher education and 44% living in large cities. 62% of the 
participants had normal body weight.
Sitting - 256 people (25.6%) declared 9.5 or more hours of sitting per day. On average, 
they spend 41.8 minutes a day on moderate physical activity and 29 minutes a day on 
intensive exercise.
CONCLUSIONS: The study group was highly aware of the healthy lifestyle, as the 
majority of people with higher education and living in large cities with more than 
500,000 citizens. They also presented a high level of physical activity. However, they 
are still not aware of the risks of sedentary behaviours and increased risk of premature 
death. Therefore, it is necessary to launch a nationwide educational campaign in this 
area in Poland.

1227 Board #353 May 27 1:30 PM - 3:00 PM
Exercise Is Medicine For Hypertension: But What’s The 
Prescription?
Claudia Hacke1, David Nunan2, Burkhard Weisser1. 1Christian-
Albrechts-University of Kiel, Kiel, Germany. 2University of 
Oxford, Oxford, United Kingdom. (Sponsor: Reinhard Ketelhut, 
FACSM)
Email: c.hacke@email.uni-kiel.de
(No relevant relationships reported)

PURPOSE: Exercise is an important therapy option for patients with chronic diseases. 
For the example of arterial hypertension, the study assessed the reporting quality of 
exercise-based interventions included in the latest meta-analysis on that topic in order 
to evaluate the transferability of findings into clinical practice.
METHODS: Reporting quality of 24 randomised controlled trials from a meta-
analysis assessing blood pressure lowering effects of endurance training in 1,195 
hypertensive patients was evaluated using TIDieR (Template for Intervention 
Description and Replication) and CERT (Consensus on Exercise Reporting Template) 
guidelines. Associations between reporting quality, publication year and impact factor 
of the publishing journals were examined.
RESULTS: None of the studies described all intervention components completely. 
On average 61% (95%CI: 52-69) (TIDieR) and 57% (95%CI: 49-64) (CERT) of core 
items required for replication were reported. Frequent shortcomings were the reporting 
of adherence, intervention provider, and adverse events. Details about exercise dosage 
were missing in 22% (95%CI: 4-40). Publication year was related to the adherence 
to TIDieR (r=0.549, P=0.007) but not to CERT. No associations with journal impact 
factor were found. CONCLUSIONS: Further work is required to establish the 
replicability and uptake of exercise interventions in clinical practice for common 
chronic diseases. Researchers should apply, and review authors, journal editors and 
reviewers should check adherence to reporting guidelines. To ensure an adequate 
quality of reporting of exercise interventions for different diseases, it might be useful to 

develop guidelines which integrate indication-specific exercise-related parameters such 
as blood sugar for patients with diabetes, oxygen saturation for COPD, pain scales for 
musculosceletal diseases.

1228 Board #354 May 27 1:30 PM - 3:00 PM
Sex Differences In Leptin And Cardiometabolic Profile 
After Exercise Intervention In Obese And Hypertensive 
Adults
SARA MALDONADO-MARTIN1, Ilargi Gorostegi-
Anduaga1, Pablo Corres1, Aitor MartinezAguirre-Betolaza1, 
Silvia Dominguez-Martinez1, Ramón Saracho2, Borja Jurio-
Iriarte1, Mikel Tous-Espelosín1, Peter H. Brubaker, FACSM3. 
1UNIVERSITY OF THE BASQUE COUNTRY (UPV/EHU), 
VITORIA-GASTEIZ, Spain. 2University Hospital of Araba, 
VITORIA-GASTEIZ, Spain. 3WAKE FOREST UNIVERSITY 
(WFU), Winston-Salem, NC. (Sponsor: Peter H. Brubaker, 
FACSM)
Email: sara.maldonado@ehu.eus
(No relevant relationships reported)

PURPOSE. To analyse the change on leptin, body composition, blood pressure (BP), 
cardiorespiratory fitness (CRF) and some biochemical parameters in overweight/
obese and physically inactive women (W) and men (M) with primary hypertension 
(HTN), and to evaluate the potential sex differences in the change after intervention. 
METHODS. Participants (n=37 women, n= 40 men, 52.9±6.9 yrs) from the 
EXERDIET-HTA study were randomized into attention control group (physical 
activity recommendations) or one of three supervised aerobic exercise groups (two 
days/week). All participants received the same hypocaloric diet. All variables were 
assessed pre and post-intervention. A blood sample (12.5 mL) was collected from each 
participant following an overnight fast to determine the biochemical profile and leptin 
values. 24-h ambulatory BP monitoring was used to analyze systolic and diastolic BP. 
A cardiopulmonary exercise test was performed to determine peak oxygen uptake 
(VO2peak). RESULTS. Following the intervention, there were significant increments 
(P<0.01) in CRF by VO2peak (W=21.1±3.7 vs. 24.6±4.4 mL·kg-1·min-1, M=26.3±6.0 
vs. 33.1±10.2 mL·kg-1·min-1) and decreases (P<0.05) in leptin (W=49.5±23.0 vs. 
41.8±19.9 ng/mL, M=20.5±14.8 vs. 12.9±18.6 ng/mL), body mass (W=84.7±12.1 
vs. 80.3±11.5 kg, M=97.9±14.4 vs. 91.5±13.3 kg), waist perimeter (W=97.3±10.7 vs. 
94.3±10.9 cm, M=107.9±8.7 vs. 101.5±7.9 cm), fat mass (W=42.3±5.1 vs. 38.6±8.4 
%, M=31.2±5.0 vs. 28.0±4.4 %), systolic BP (M=136.5±12.1 vs. 129.3±12.5 mmHg), 
diastolic BP (W=76.2±8.9 vs. 74.1±8.7 mmHg, M=79.3±7.2 vs. 75.0±8.2 mmHg), total 
cholesterol (M=216.1±44.5 vs. 196.1±35.0 mg/dL), insulin (W=13.4±7.9 vs. 9.4±4.2 
mU/L) values. There were significant between-sex differences in body mass (W=-
5.2%, M=-6.5%, P=0.023), waist circumference (W=-3.1%, M=-5.9%, P=0.004), and 
VO2peak (W=14.2%, M=20.5%, P=0.036). CONCLUSIONS. Aerobic exercise along 
with a hypocaloric diet is an effective non-pharmacological intervention to induce 
beneficial changes in W and M in BP and leptin as a mediator of obesity-induced HTN, 
and other regulatory mechanisms such as body composition, CRF and biochemical 
profile. The found sex-related differences could confirm the need for individual non-
pharmacological strategies.

1229 Board #355 May 27 1:30 PM - 3:00 PM
Correlation Of Functional Capacity And Impact On Life 
Quality Of Type II Diabetes Patients
Regiane M. Costa Arruda, Cauê Padovani, Luciana M. Malosá 
Sampaio. University Nove de Julho, São Paulo, Brazil.
Email: ft.regianecosta@gmail.com
(No relevant relationships reported)

Diabetes mellitus (DM) is a chronic progressive disease characterized by high blood 
glucose levels and stands out as an important and growing health problem worldwide, 
which can lead to reduced functional capacity (FC) and the quality of life (QOL). 
However, the association is still poorly studied. PURPOSE: To evaluate FC through 
Shuttle Walking Test Endurance (SWTE) and it’s association with QOL of type II 
diabetic (T2D) patients. METHODS: This is a cross-sectional study. Patients aged ≥18 
years, sedentary, with medical diagnosis of T2D were included. Information such as 
gender, age, glycated hemoglobin and body mass index (BMI) were collected during 
an interview prior to the application of the physical test. The QOL was assessed by the 
Medical Outcomes Study 36 - Item Short - Form Health Survey (SF36) questionnaire, 
highlighting the “Pain”, “Emotional Aspects” and total score domains. RESULTS: 
Forty-one patients (24 women/17 men) participated in the study, with a mean age of 
57 ± 10 years. Most of them were overweight individuals with a BMI of 29.5 ± 3.8. 
The average distance achieved by patients in SWTE was 1020 (360-2200) meters. The 
mean scores on the SF36 questionnaire were 40 (2-100), 83 (0-100) and 543 (105-704) 
respectively for the “Pain”, “Emotional Aspects” and Total Score domains. Significant 
correlations were found between the distance covered in SWTE and the domain 
“Pain”, the domain “Emotional aspects” and the total score of the SF36 questionnaire, 
respectively (R = 0.4; R = 0.4 and R = 0.4; p <0.01). Significant correlation was also 
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found between the distance covered in SWTE and age R = -0.4; p < 0.01 of T2D 
patients. CONCLUSION: The findings of the present study suggest that SWTE may 
be a simple and useful tool in clinical practice for FC measurement and performance in 
this field test may be strongly associated with QOL of T2D patients.

1230 Board #356 May 27 1:30 PM - 3:00 PM
Preparing For A Behavioral Physical Activity 
Intervention In Women With Gestational Diabetes 
Mellitus
Samantha F. Ehrlich1, Jill Maples2, Cristina Barroso1, Kathleen 
C. Brown1, Kimberly Fortner2, Nikki Zite2, David R. Bassett, 
FACSM1. 1University of Tennessee Knoxville, Knoxville, 
TN. 2University of Tennessee Graduate School of Medicine, 
Knoxville, TN.
Email: sehrlic1@utk.edu
(No relevant relationships reported)

PURPOSE: In preparation for a behavioral physical activity (PA) intervention 
promoting walking/stepping in place in women diagnosed with gestational diabetes 
mellitus (GDM), this study sought to assess the accuracy of the Fitbit Charge 3 in 
recording steps during walking and stepping at three cadences in pregnant women. The 
study also sought to elicit women’s thoughts and feelings on the proposed walking/
stepping intervention.
METHODS: Women diagnosed with GDM (N=15) were recruited in the third 
trimester. Participants wore a Fitbit Charge 3 on the non-dominant wrist and completed 
a total of six 2-minute bouts that varied by mode (walking vs. stepping in place) and 
cadence (67, 84, and 100 steps/minute). Bout sequence was randomized. Actual steps 
were determined by hand-tally, the criterion, in duplicate. One-way and two-way 
ANOVA were used to examine differences in the mean percentage of steps recorded, 
by mode and cadence. Participants also completed a 20-minute semi-structured 
interview with questions on opportunities for PA, challenges to PA, PA preferences, 
and use of a FitBit to track steps and set goals during walking/stepping. Interviews 
were audio-recorded and transcribed, then analyzed using descriptive and interpretive 
coding to identify themes.
RESULTS: There was a statistically significant difference in the percentage of steps 
recorded by cadence (p< .01), but not by mode (p=.23); no interaction was detected 
between mode and cadence (p=.17). Analyses of cadence only suggested that 67 steps/
minutes (lowest) may differ significantly from the other cadences (67 steps/minute 
= 113%, 84 steps/minute 97%, 100 steps/minute = 95%; p=.05). In the interviews, 
most reflected on the complexity of their lives making daily PA difficult, and indicated 
preference for three 10-minute bouts of walking/stepping over one 30-minute bout per 
day.
CONCLUSIONS: The Fitbit Charge 3 may overestimate steps at lower cadences. 
However, step count did not differ with respect to mode at the cadences examined. 
Results suggest that the Fitbit Charge 3’s step count is suitable for use in a behavioral 
PA intervention promoting walking/stepping by tracking and goal setting. Interview 
data additionally suggested that walking/stepping interventions for women with GDM 
should afford convenience and flexibility to participants.

1231 Board #357 May 27 1:30 PM - 3:00 PM
The Cross-sectional Effect Of Abnormal Glucose 
Metabolism On Balance Ability, Muscle Strength, And 
Body Compositionin Men
Zhengzhen Wang, FACSM1, Zhipeng Zeng2, jaun wang1, yan 
wang1, junhua xu3. 1BEIJING SPORT UNIVERSITY, BEIJNG 
CITY, China. 2Department of Rehabilitation Medicine, The 
Second Affiliated Hospital of Nanchang University, nanchang 
CITY, China. 3Exercise is Medicine(Beijing) Health Technology 
Research Institute Co.,Ltd., BEIJNG CITY, China.
Email: zhengzhenwang1005@hotmail.com
(No relevant relationships reported)

PURPOSE: To investigate the association between balance ability, muscle strength, 
and body composition, and fasting blood glucose METHODS: 1) Subjects: 2693 
men (aged 19-73 years old) were recruited from three health management central 
of hospitals in China, without any diagnosed diseases other than diabetes. 2) 
Measurements: People’s grip strength was measured 3 times in dominant hand in a 
standing position and read the highest value; balance ability was measured by one-leg 
standing time with both eye-closed; body composition was measured by BIA; fasting 
venous blood was taken for blood glucose test. All subjects were divided into normal 
blood glucose group (Normal: < 6.1 mmol/L), impaired fasting glucose group (IFG: 
6.1-7.0 mmol/L), and diabetes group (DM: ≥7.0 mmol/L). 3) Statistics: Multivariate 
analysis of variance was used for comparison among groups; Pearson test was used 
for correction analysis; the significance level (α) for hypothesis testing was set to 0.05.
RESULTS: Normal glucose men were significantly younger than those in the IFG and 
DM group (38.76±9.45 vs. 44.57±9.09 vs. 45.87±4.79 yrs, P < 0.05). Normal glucose 

men had significantly lower body weight and lower percent body fat than those in the 
IFG and DM group (BW: 70.70±11.29 vs. 75.68±10.40 vs. 77.23±11.66 kg, P < 0.05; 
BF%:15.55±6.38 vs. 18.97±5.82 vs. 25.12±5.62, P < 0.05). Balance ability, relative 
grip strength, and muscle percentage [(body muscle/ body weight)*100) were different 
in three groups (P < 0.05). There were inverse linear associations between incremental 
level of blood glucose and lower values of balance ability, relative grip strength, and 
muscle percentage (r =-0.067 , r =-0.158, r =-0.171 , P < 0.05 for each). After adjusted 
age, the blood glucose level was still correlated with balance ability (r =-0.035 , 
P=0.068).
CONCLUSIONS:The men’s balance ability decreases with the increase of blood 
glucose level. There are inverse linear associations between muscle strength and 
muscle percentage and blood glucose level.Acknowledgement:1) China Health 
Foundation Project “Multi-Center Application Research on Fitness Fitness Test 
and Exercise Management” (CHPF2014-FITEX); 2) National Key Research and 
Development Program Major Prevention and Control Research on Chronic Non-
communicable Diseases (2016YFC1300202).
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Xu4. 1Sun Yat-sen University, Guangzhou, China. 2Beijing 
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(No relevant relationships reported)

PURPOSE: Although the benefit of aerobic exercise in IGR is proven, the impact of 
resistance exercise on IGR is still unclear. Therefore, the differences between aerobic 
and resistance exercise on IGR was analyzed to provide a theoretical and practical 
basis for DM prevention and IGR management.
METHODS: Single-blind RCT. IGR participants were divided into 3 groups 
randomly: aerobic exercise (A, n= 26), resistance exercise (R, n= 23), and control 
(C, n=21). The effect of aerobic and resistance exercise on IGR was analyzed and the 
relationship with obesity was investigated after 12-weeks intervention.
RESULTS:
(1) FPG in groups A and R was decreased significantly by 6.17% and 4.81%, and 
OGTT 2h PG was also decreased significantly by 20.39% and 16.50%. 69.2% in 
group A showed a decrease in blood glucose level to normal value with a significant 
difference compared with group C. (2) HOMA2-IR in groups A and R was significantly 
decreased by 8.34% and 18.31%, with a significant difference compared with group 
C. 3) A significant decrease of BMI (3.1±3.2 kg/m2, showed a moderately positive 
correlation with the decreased FPG) and waist (3.1±2.7 cm) was found in group A with 
a significant difference compared with group C. BMI(1.1±2.9 kg/m2) and waist(1.5±3.8 
cm) also decreased significantly in group R, but no significant difference between 
groups. The change of body composition showed in figure 1.
CONCLUSION: 
(1) Both resistance and aerobic exercise lowered blood glucose and decreased blood 
glucose to normal level in a large percentage of IGR. (2) Both aerobic and resistance 
exercise improved IR in IGR. The effect of resistance exercise on IR improvement 
was superior to that of aerobic exercise. (3) Aerobic exercise lowered weight and 
waist significantly in IGR, and decreased blood glucose through weight loss. But the 
improvement of IR by both aerobic and resistance exercise might not be related to the 
control of obesity.
Supported by SGA China (2014B007), Sun Yat-sen University (1709089).
$$MISSING OR BAD IMAGE SPECIFICATION {A7846F29-370B-4CE9-A26D-
08D95A423485}$$
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Extreme Duration Low Intensity Exercise Not Cause 
Additional Weight Loss For Patients With Metabolic 
Syndrome
Marton Dvorak1, Laszlo Babai2, Miklos Toth1. 1University of 
Physical Education, Budapest, Hungary. 2Lifestyle Medicine 
Center, Budapest, Hungary.
Email: dvorak.marton@gmail.com
(No relevant relationships reported)

Common medical advice for patients with obesity and metabolic syndrome (MS) 
is weight loss through negative energy balance: eat less and do more physical 
activity. Guidelines suggest that moderate to vigorous intensity physical activity 
(MVPA) is better than low intensity physical activity (LPA). However, patients with 
morbid obesity and metabolic syndrome have difficulties to achieve MVPA level, 
particularly when they take beta-blockers. PURPOSE: To monitor long-time weight 
loss of a patient with morbid obesity and MS who undervent regular exercise and 
energy-restricted diet. METHODS: This case study followed a male patient (age 
65y, baseline weight 131,0kg, BMI 43,8) with MS (obesity, high blood pressure, 
dyslipidemia, prediabetes) for 12 months. He took medication for every disease and 
also beta-blockers. His program was assisted by medical doctor, nutritionist and 
exercise therapist, has regular blood tests. All the trainings (1628 sessions) were 
monitored by heart rate activity tracker (POLAR A300). RESULTS: In the first 7 
months the patient’s weight loss was variable but permanent (23,1kg, BMI decrease 
to 35,8). His energy intake was consistently 1800 kcal/day, training hours of the week 
increased from 13,3 hours to 22,6 hours, from which he spent in MVPA activity 182 
minutes a week at the baseline, and 469 on the peak which resulted increase in energy 
expenditure. There were positive changes in resting heart rate, blood pressure, blood 
sugar, HgA1c, cholesterol levels. In the months 8-12 the bodyweight was constant 
despite of the extreme increase in training to 37 hours a week but with moderate 
decrease in MVPA to 195 minutes. Statistic analysis of weight loss and time spent 
in intensity zones shows positive significant correlation in case of MVPA (r=0.52 
p<0.001) and negative in case of LPA (r=0.47 p<0.01). CONCLUSIONS: The energy-
restricted diet and exercise therapy caused large weight loss but the LPA (<60% max 
hr) exercise had no effect. It seems that after achieving higher fitness level, extreme 
duration of LPA is not capable of long term weigh loss although it plays a huge role in 
negative energy balance. MVPA would be more effective for patients with metabolic 
syndrome, but beta-blockers and the risk of heart attack or hypoglycaemia make the 
intensity-increase difficult.Supported by TUDFO/51757/2019-ITM
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Cardiometabolic Benefit Of A Family-Oriented Exercise 
And Nutrition Intervention On Overweight And Obese 
Children
Gigi Lee1, Cynthia Villalobos1, J Mark VanNess1, Stephanie Ta1, 
Paul D. Vosti2, Courtney D. Jensen1. 1University of the Pacific, 
Stockton, CA. 2St. Joseph’s Medical Center, Stockton, CA.
Email: g_lee29@u.pacific.edu
(No relevant relationships reported)

One third of U.S. children are overweight or obese. Without intervention, they 
experience an elevated risk of developing type 2 diabetes and cardiovascular disease 
as adults. Poor blood glucose and lipid profiles are indicators of adult onset, and 
early intervention can reduce the likelihood of future diagnosis. Thus, it is important 
to identify programs capable of improving these parameters in at-risk children. 
PURPOSE: To examine the effect of a family-oriented exercise and nutrition 
intervention on blood glucose and lipid profiles in overweight and obese children. 
METHODS: 12 children (age 7-16 yr) were referred to a weight loss intervention 
by their primary care physician; 6 males and 3 females completed the program. They 
performed biweekly sessions of structured exercise (45 min) and nutritional counseling 
(30 min) for 18 weeks. At baseline and follow-up, blood samples were drawn, 
measuring triglycerides (TG), total cholesterol (TC), high-density lipoproteins (HDL), 
low-density lipoproteins (LDL), and blood glucose (BG). Paired-samples t-tests 
compared pre to post differences in these variables. RESULTS: At baseline, subjects 
were 12.3±2.4 years old with a body mass index of 29.8±4.5 kg/m2. Blood samples 
revealed TG of 118.4±50.1 mg/dL, TC of 172.0±21.2 mg/dL, HDL of 52.6±10.2 mg/
dL, LDL of 97.8±24.9 mg/dL, and BG of 117.25±5.4 mg/dL. From baseline to follow-
up, non-significant improvements were detected in TG (p=0.104), TC (p=0.085), and 
LDL (p=0.132). Significant changes were detected in HDL (increased 6.8±2.2 mg/dL, 
corresponding to a 13.1% improvement; p=0.009) and BG (decreased 17.7±5.0 mg/
dL, 14.8% improvement; p=0.026). CONCLUSION: Despite the absence of external 
incentives, the program’s retention was 75% over 18 weeks. Children who completed 
the full duration of exercise training and nutritional counseling experienced significant 
improvements in HDL and BG. These findings support the growing evidence that 
earlier cardiometabolic interventions are warranted.

1235 Board #361 May 27 1:30 PM - 3:00 PM
COMBINED TRAINING IMPROVES LUNG MECHANICS 
AND LUNG INFLAMMATION IN OVERWEIGHT WOMEN
Anamei Silva Reis1, Renilson Moraes Ferreira1, Victor Hugo 
Souza Palmeira2, Maysa Alves Rodrigues Brandão-Rangel1, 
Rodolfo Paula Vieira3. 1Federal University of Sao Paulo 
(UNIFESP), Santos, Brazil. 2Brazilian Institute of Teaching and 
Research in Pulmonary and Exercise Immunology, São José 
dos Campos, Brazil. 3Universidade Brasil / Anhembi Morumbi 
University / UNIFESP, Santos, Brazil.
Email: anameisreis97@gmail.com
(No relevant relationships reported)

PURPOSE: The prevalence of obesity has grown over the years around the world. 
The accumulation of fat in the abdominal region is strongly associated with changes 
in pulmonary function and mechanics, as well as pulmonary inflammation that can 
lead to the development of respiratory diseases. Several studies have evidenced that 
aerobic exercise and resistance training promote numerous benefits in the respiratory 
system. However, no study have evaluated the effects of combined training program 
(aerobic + resistance) on lung mechanics and inflammation of overweight women. 
METHODS: 100 overweight women were recruited, according to the classification 
of body mass index (BMI) proposed by the World Health Organization. The combined 
training protocol (aerobic + resistance) was performed 3x/week for 12 weeks, 1 hour/
session. Inclusion criteria: no respiratory diseases, nonsmokers, no repyramidal 
infections in the last 30 days, without musculoskeletal diseases. Nitric oxide levels in 
exhaled air were evaluated using the NOBreath portable nitric oxide monitor. Lung 
mechanics (by impulse oscillometry) was evaluated according to American Thoracic 
Society recommendations by using IOS Masterscreen Jaeger (Germany). Graph 
Pad Prism 5.0 was used to perform statistical analysis and p<0.05 were considered 
significant. RESULTS: The data shown here are from 15 women, as the program 
is still ongoing. Combined training resulted in reduced pulmonary inflammation, as 
measured by the levels of exhaled nitric oxide (pre: 16.67±7.66 ppb; post: 8.27 ± 
4.54 ppb; p=0.0014). In additon, combined physical training significantly improved 
the pulmonary mechanics of these obese women, as improvements in the impedance 
of the respiratory system (Z5 Hz, pre: 4.35 ± 1.41, post: 0.55 ± 0.15 , p< 0.0001), 
total resistance of respiratory system (R5 Hz, pre: 4.03 ± 1.28, post: 0.52 ± 0.14, p < 
0.0001) and proximal airway resistance (R20 Hz, pre: 3.00 ± 1.08, post: 0.41 ± 0.12, 
p<0.0001) were observed. In the distal region of the lung, the combined training 
protocol significantly reduced the elastrance (X5, pre: -1.55 ± 0.67, post: -0.18 ± 0.05, 
p<0.0001) and the resistance of the small airways (R 5 Hz - R20 Hz, pre: 1.03 ± 0.45, 
post; 0.11± 0.06 , p<0.0001). CONCLUSIONS: Combined training improved lung 
mechanics and inflammation of overweight women.

1236 Board #362 May 27 1:30 PM - 3:00 PM
Anti-Inflammatory Effects Of Different Types Of 
Physical Exercises In Adults
Roberto C. Burini, FACSM1, Hugo T. Kano1, Bruna A. 
Mansano1, Mariana S. Nakagaki2, James Carson, FACSM3. 1São 
Paulo State University (UNESP), Botucatu, Brazil. 2Londrina 
State University, Londrina, Brazil. 3University of Tennessee, 
Memphis, TN.
Email: roberto.burini@unesp.br
(No relevant relationships reported)

A link between physical inactivity, central obesity, and inflammation likely exists 
suggesting physical activity and inactivity as critical regulators of systemic 
inflammation. PURPOSE: To investigate the responsiveness of a systemic 
inflammatory marker to different types of physical exercises.
METHODS: A sample of 302 individuals from both genders was taken among (2013-
2016) participants of the dynamic cohort “Move for Health”, a lifestyle-modification 
program(LiSM) with supervised physical exercises and dietary counseling. The 
evaluation instruments were: IPAQ (long form-version 8); anthropometric, plasma 
analysis of high-sensitive C-Reactive Protein (hs-CRP) and physical fitness. After the 
clinical trial, the groups were assembled voluntarily in any of the exercise-protocols 
: hydro-gymnastics (HYD, 240min-400MET/week, n=50), high intensity interval 
training (HIIT, 240min-496MET/week, n=63), strength training in gym (ST, 360min-
545MET/week, n=43) and mixed walking-strength (MIX, 30 min of walking 60-80% 
HRmax and ST, 540min-743MET/week, n=146). All groups received similar dietary 
counseling. Assessments were undertaken at baseline and after 10 weeks of supervised 
intervention. Continuous and categorized data were evaluated at 5% significance level.
RESULTS: The 55.5 ± 10.8 years old sample, 88% females, 80.5% overweight, 91% 
reporting at least 150min/wk, 63% with good cardiorespiratory fitness, 78% good 
hand-grip strength but 73% presenting poor flexibility. At baseline, groups were similar 
and after intervention, all protocols incremented the baseline values of VO2max; 
flexibility (except in the HIIT) and muscle strength (only in ST and MIX). The 
level of physical activity increased only in MIX. Waist circumference(WC) reduced 
1.3cm(HYD) to 2.2cm(ST), significantly in all but HIIT group. Us-CRP decreased 
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significantly from 0.54(0.04-3.00) to 0.35(0.01-1.43) mg/dL, leading to a reduction of 
inflammatory stress (IS:CRP>_0.30mg/dL) from 44.7% to 29.8%. Except HYD, hs-
CRP decreased in all other groups, while only HIIT reduced significantly(23%) the IS.
CONCLUSIONS: The 10-wk LiSM was effective in reducing systemic inflammation, 
being more effective in HIIT and less in HYD, dissociable from WC changes and 
specific fitness improvements. Supported by CNPq and CAPES.
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Myocardial Fibrosis Impairs Exercise Capacity By 
Limiting Cardiac Output Among Anthracycline-treated 
Women With Breast Cancer
Amy A. Kirkham1, Marissa Doroshuk1, Michelle Goonasekera1, 
Brenna Mattiello1, Mark J. Haykowsky2, Rhys I. Beadury2, 
John R. Mackey1, D Ian Paterson1, Edith Pituskin1, Richard B. 
Thompson1. 1University of Alberta, Edmonton, AB, Canada. 
2University of Texas at Arlington, Arlington, TX. (Sponsor: Peter 
Brubaker, FACSM)
Email: amy.kirkham@ualberta.ca
(No relevant relationships reported)

PURPOSE: Physiologic reserve, the capacity for augmented function between rest and 
peak exercise, declines in organs and biological systems with aging. Chemotherapy 
can rapidly accelerate this decline, as noted by substantially lower exercise capacity in 
survivors of breast cancer (BC). We assessed cardiac function reserve and myocardial 
tissue characteristics and determined their contribution to exercise capacity reserve 
(VO2R) in 16 anthracycline treated BC survivors and 16 age- and BMI-matched 
controls (CON). METHODS: Participants performed a maximal cardiopulmonary 
test on an upright cycle ergometer and also inside a 3T magnetic resonance imaging 
scanner using a horizontal, resisted, stepping device. Real-time, free-breathing, 
ungated cine images were acquired at rest and peak exercise. Left ventricular (LV) 
volumes and ejection fraction (EF) were calculated from a biplane model of 2- and 
4-chamber long axis views. The reserve of LV volumes, EF, cardiac output, and 
VO2 were calculated as peak minus rest values. Native T1 mapping, a measure of 
myocardial fibrosis, was performed using the SASHA method. Groups were compared 
with independent t-tests and linear regression was performed between cardiac variables 
and relative VO2R.
RESULTS: VO2R was 25% lower in BC versus CON (18±7 vs 25±7 mL/kg/min, 
p=0.02). Hemoglobin, LV mass, resting LV volumes, cardiac output, and EF were 
similar between groups. Myocardial T1 times were elevated in BC compared to CON 
(1535±32 vs 1503±28 ms, p=0.002). The reserve in heart rate, LV volumes, and EF did 
not differ between groups. A trend toward lower stroke volume reserve (14±8 vs 19±7 
mL, p=0.08) resulted in lower cardiac output reserve in BC versus CON (+8.5±2.5 
vs +10.3±2.4 L/min, p=0.05). As predicted by the Fick equation, indexed cardiac 
output reserve (ß=3.0, 95% CI=1.2 to 4.8, R2=48%, p=0.003) was an independent 
predictor of VO2R in the BC group, as was myocardial T1 (ß=-0.18, 95% CI=-0.25 
to -0.10, R2=65%, p<0.001). Mediation analysis demonstrated that the relationship 
between cardiac output and VO2peak is mediated by the extent of myocardial fibrosis. 
CONCLUSIONS: Exercise intolerance following anthracycline treatment for breast 
cancer can be partially explained by reduced ability to augment cardiac output due to 
myocardial fibrosis.

1238 Board #364 May 27 2:30 PM - 4:00 PM
Self-selected Walking Cadence After Light-intensity 
Physical Activity Intervention For Older Cancer 
Survivors
Elizabeth M. Harding1, Ann L. Gibson, FACSM1, Huining 
Kang1, Micah N. Zuhl2, Cindy K. Blair1. 1University of New 
Mexico, Albuquerque, NM. 2Central Michigan University, Mount 
Pleasant, MI. (Sponsor: Ann L. Gibson, FACSM)
Email: eMharding@salud.unm.edu
(No relevant relationships reported)

PURPOSE
The MY Health randomized controlled trial evaluated the effectiveness of a wrist-
worn activity monitor and health coaching to replace sedentary behavior with bouts 
of light-intensity physical activity among older cancer survivors. Participants were 
asked to 1) increase average daily steps ≥ 3000 above baseline and 2) disrupt sedentary 

behavior at least twice per hour. No specific recommendations regarding intensity or 
minimum bout duration were provided. In this secondary analysis, we hypothesized 
that participants would self-select to walk faster to meet their daily step goal.
METHODS
Average daily steps and free-living walking cadence were measured in 41 participants 
(age 69±3.1 yr), using an ActivPAL activity monitor for 7 days pre- and post-
intervention. Step accumulation patterns associated with intensity of ambulatory 
behavior were sorted in cadence bands of 20 steps/min from 40-59 (incidental 
movement) to ≥120 steps/min (fast locomotor movement). Repeated measures ANOVA 
was used to evaluate intervention induced changes in walking cadence; Wilcoxon rank-
sum tests were used to highlight group differences within cadence bands. Medians and 
interquartile range are reported.
RESULTS
Intervention (n=24) and Waitlist Control (n=17) participants exhibited similar 
characteristics at baseline. The Intervention group increased average daily steps by 
976 (IQR: -388 to 3532) from pre- to post-intervention; the control group increased 
by 354 steps/day (IQR: -658 to 1300); p=.19). There was a significant interaction of 
the intervention on cadence bands (p<.001). Steps taken in cadence bands denoting 
moderate intensity physical activity (MPA; 100-119 steps/min) increased by 478 (IQR: 
-121 to 1844) steps/day in the intervention group, compared to a decrease of 92 (IQR: 
-510 to 181) steps/day in the control group (p<.01).
CONCLUSION
While only 29% of intervention group participants met the daily step goal, there was 
a displacement of steps taken from cadence bands associated with lower to those 
of higher intensity of stepping, i.e., participants self-selected to walk faster. These 
findings may have important clinical implications as both duration and intensity have 
shown to offer cardioprotective and other health-related benefits. 
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Relative Reliability Of A CT-Based Measurement 
System To Assess Body Composition In Colon Cancer 
Patients
Kendra Zadravec1, Logan Meyers1, Cameron J. Mitchell1, 
Howard Lim2, Jackie L. Whittaker1, Kristin L. Campbell, 
FACSM1. 1University of British Columbia, Vancouver, BC, 
Canada. 2British Columbia Cancer Agency, Vancouver, BC, 
Canada. (Sponsor: Kristin Campbell, FACSM)
Email: kendra.zadravec@ubc.ca
(No relevant relationships reported)

Body composition is associated with important clinical and functional outcomes in 
colon cancer patients. Colon cancer patients often undergo computed tomography (CT) 
in routine clinical care. These images may then be used to assess body composition 
to potentially identify individuals who may benefit most from physical activity (PA) 
intervention. Developing reliable and accurate ways to measure body composition is a 
prerequisite to using CT-generated body composition to inform disease management. 
Purpose: To determine inter- and intra-rater relative reliability of CT to measure body 
composition in colon cancer patients in a randomized controlled trial (PA vs. usual 
care). Methods: 25 CT scans were randomly selected from 10 men and 8 women 
(59.1±9.7yrs), all post-primary treatment for stage II-III colon cancer. Manual image 
analysis was conducted for each single CT image slice using SliceOmatic software 
(Tomovision, Montreal, Canada) to mark the third lumbar vertebra and segment/
quantify muscle (MUS), intramuscular adipose tissue (IMAT), visceral adipose tissue 
(VAT), subcutaneous adipose tissue (SAT), and the muscle attenuation coefficient 
(MA). Inter-rater reliability was assessed by estimating the agreement between 
measures from a) 2 trained manual analysts and b) a manual analyst and automated 
software (Voronoi Health Analytic ABACS L3 Module), respectively. Intra-rater 
reliability was evaluated by estimating the agreement between measures by the same 
manual analyst one month apart. Inter- and intra-class correlation coefficients (ICCs) 
were calculated with ICC ≥ 0.9 deemed excellent reliability. Results: ICCs were 
excellent for both measures of inter-rater reliability (analyst 1 vs. 2: MUS=0.999, 
IMAT=0.928, VAT=1.000, SAT=0.999, MA=0.999; manual vs. automated: 
MUS=0.981, IMAT=0.710, VAT=0.997, SAT=0.992, MA=0.992), and intra-rater 
reliability (MUS=1.000, IMAT=0.971, VAT=1.000, SAT=0.999, MA=1.000) (all 
p<0.01). Conclusion: Body composition analyses using clinical CT scans, SliceOmatic 
software, and a trained analyst is feasible for a single analyst across time, between 
two separate analysts, and between a manual analyst/automated software. Relatively 
reliable CT analyses of body composition is possible in stage II-III, post-primary 
treatment colon cancer patients.
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Evaluating The Suitability Of A Graded Exercise Test In 
Patients With Acute Leukemia Or Lymphoma
Anja Großek1, Max Oberste1, Wilhelm Bloch1, Florian Wolf1, 
Michael Hallek2, Thomas Elter2, Philipp Zimmer1. 1German 
Sports University Cologne, Cologne, Germany. 2Center of 
Integrated Oncology Köln Bonn, University of Cologne, 
Cologne, Germany.
Email: anja.grossek@stud.dshs-koeln.de
(No relevant relationships reported)

Several studies demonstrate the beneficial effect of exercise on side effects and well-
being during high dose/induction chemotherapy in patients with acute leukemia. 
Nevertheless, not only the chosen intervention and the exercise intensity vary between 
these studies but also the operationalization of exercise intensities differ. Although 
advices to use a graded exercise test in cancer patients exist, the suitability of this 
exercise testing in this specific group of patients has not been examined yet as far as 
the author knows.
Purpose: Investigate whether maximal effort of the participants has been generated 
during the graded exercise test.
Methods: As part of a bigger randomized controlled trial, 53 participants took part 
at the graded exercise test after being hospitalized to start high dose/induction 
chemotherapy treating acute leukemia or aggressive lymphoma. A graded exercise 
test starting at 20 watt increasing 10 watt per minute was performed. The ACSM 
criteria for a maximal exercise test were reviewed to determine whether the effort was 
maximal. These criteria are (1) a plateau in V̇O2 with increased workload, (2) failure 
of heart rate to increase with increases in workload (3), a post-exercise venous lactate 
concentration > 8.0 mmol/l, (4) a rating of perceived exertion at peak exercise > 17 on 
the 6-20 scale (Borg-Scale), and (5) a peak RER ≥ 1.10.
Results: Criteria one and five could not be tested, due to the study design. Only one 
participant fulfilled the first criteria. Lactate concentration was measured right after 
the test and three minutes later. 15.4% (6 participants) and 21.4% (9 participants) 
respectively, reached a lactate concentration > 8.0 mmol/l and thus fulfilled the third 
criteria. A higher value than 17 on the Borg-Scale was stated by 66.0% (35) of the 
participants fulfilling the fourth criteria. Five (16.7%) and seven (23.3%) participants 
respectively met both the third and fourth criteria simultaneously.
Conclusion: Following the ACSM criteria, this investigation states that the majority 
of the participants did not reach the limit of exhaustion, suggesting that the graded 
exercise test might not be suitable for this group of patients.

1241 Board #367 May 27 2:30 PM - 4:00 PM
Comparison Of The Cancer And Modified Bruce 
Treadmill Protocols To Measure VO2Peak In Cancer 
Survivors
Kathryn A. Born, Jacob P. Gravenkamp, Marissa L. Allen, Karla 
N. Mena, Brandon T. Kane, Kris J. VanSickle, Daniel Y.K. 
Shackelford. Carroll University, Waukesha, WI.
Email: kborn1234@gmail.com
(No relevant relationships reported)

INTRO: The physical decrements associated with cancer and its treatments can be 
attenuated with exercise. For this reason, exercise testing is essential to purposeful and 
individualized exercise prescriptions. Currently, the only treadmill protocol validated 
in cancer survivors is the University of Northern Colorado Cancer Rehabilitation 
Institute (CANCER) Treadmill Protocol. The Modified Bruce Treadmill Protocol 
(MB) is widely used for exercise testing in clinical settings and has been validated 
in healthy populations, but not cancer survivors. It is unknown whether the MB is 
an appropriate assessment tool compared to the validated cancer treadmill protocol. 
Multiple peak oxygen consumption (VO2peak) predictive equations for the MB exist, 
however the accuracy of these equations in cancer survivors is unknown.  PURPOSE: 
To determine whether the MB yields as accurate VO2peak values as the CANCER 
protocol in cancer survivors. The secondary purpose was to examine which MB 
predictive equation, if any, most accurately estimated VO2peak in cancer survivors. 
METHODS: Twenty-two cancer survivors completed two VO2peak treadmill tests, 
the CANCER and the MB protocol. One protocol was performed once per week in a 
randomized order. VO2peak values were obtained via gas analysis using a research-
grade metabolic cart. A paired samples t-test was performed to determine if differences 
occurred between the CANCER and MB VO2peak values. A repeated measures 
ANOVA was performed to determine differences between four MB predictive VO2peak 
equations. RESULTS: Due to its difficulty, one subject could not complete the MB, 
but completed the CANCER protocol.  There were statistically significant differences 
between VO2peak values (mL·kg-1 ·min-1) found between the MB (26.38 ± 7.90) and 
CANCER protocol (28.65 ± 7.91) (p = 0.037). Furthermore, the American College of 
Sports Medicine (ACSM) walking/running equation from the last completed stage was 
the only predictive VO2peak equation that was not statistically different than actual 
VO2peak (p = 0.930) for the MB. CONCLUSION: Findings from this preliminary 

data suggest the MB underestimates VO2peak in cancer survivors and may be too 
difficult for some to complete. This data proposes the MB may not be suitable to 
determine VO2peak in cancer survivors.
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Correlates Of Exercise Behavior In Korean Cancer 
Patients: KNHANES 2014-2016
Ki-Yong An, Dong-Woo Kang, Kerry Courneya. University of 
Alberta, Edmonton, AB, Canada.
Email: kiyong1@ualberta.ca
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PURPOSE: Most Korean cancer patients do not participate in sufficient physical 
activity. Understanding the determinants of exercise behavior is important to improve 
their physical activity level. The purpose of this study was to examine the correlates of 
meeting exercise guidelines in Korean cancer patients.
METHODS: Data were obtained from the Korea National Health and Nutrition 
Examination Survey 2014-2016. We included 640 cancer patients who had been 
diagnosed with any type of cancer. Moderate and vigorous physical activity time 
and frequency of resistance exercise were assessed. Participants were categorized as 
meeting (1) aerobic only, (2) resistance only, (3) combined, or (4) neither exercise 
guideline based on the American College of Sports Medicine’s aerobic and resistance 
exercise guidelines for cancer survivors. Correlates included demographic, medical, 
and health-related fitness/quality of life variables. Univariate and stepwise multinomial 
logistic regression were used for statistical analyses.
RESULTS: The percentage of participants meeting the combined, aerobic only, 
resistance only, and neither guideline were 7.5%, 11.4%, 13.0%, and 68.1%, 
respectively. In univariate analyses, age (p<0.001), sex (p=0.030), region (p=0.011), 
marital status (p=0.003), education level (p<0.001), and income (p<0.001) were 
associated with meeting the exercise guidelines among demographic variables. Time 
since cancer diagnosis (p=0.027) and the number of comorbidities (p=0.030) were 
associated with meeting the exercise guidelines among medical variables. Hand-grip 
strength (p<0.001), quality of life for mobility (p<0.001), quality of life for self-care 
(p=0.047), quality of life for pain/discomfort (p=0.004), and total quality of life 
index (p<0.001) were associated with meeting exercises guidelines among health-
related fitness/quality of life variables. In stepwise multivariate multinomial logistic 
regression, younger age, higher education level, more hand-grip strength, and better 
quality of life for mobility independently predicted exercise behaviors.
CONCLUSION: Physical activity level is insufficient in Korean cancer patients and 
their exercise behaviors were correlated with age, education level, muscular strength, 
and quality of life.
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Exercise Recommendations For Adults With Bone 
Metastases: Outcomes Of A Delphi Consensus 
Process
Kirstin N. Lane1, Sarah Weller2, Prue Cormie3, Jennifer Goulart4, 
Jennifer Rauw4, Kristin L. Campbell, FACSM2. 1University of 
Victoria, Victoria, BC, Canada. 2University of British Columbia, 
Vancouver, BC, Canada. 3Australian Catholic University, 
Melbourne, Australia. 4BC Cancer, Victoria, BC, Canada. 
(Sponsor: Kristin L Campbell, FACSM)
Email: lanek@uvic.ca
(No relevant relationships reported)

PURPOSE: To understand the current views of an expert panel on exercise screening, 
assessment, and prescription in adults with bone metastases.
METHODS: Medical doctors, researchers, and exercise professionals with expertise 
in providing medical and/or exercise advice to cancer patients with bone metastases 
were identified. A 3-round modified online Delphi survey was used to establish 
consensus with a priori consensus set to 70%.
RESULTS: Response rates were 68% (73/107), 81% (59/73) and 97% (57/59) for each 
round. Key consensus points were: (a) as part of pre-exercise screening, information 
should be collected on the number, location, and type of bone lesion(s), level of bone 
pain, and any other bone-related symptom (100% consensus); (b) medical guidance 
(i.e. communication and medical information from a Physician) is recommended for 
patients with the following: bone lesions that are unstable (or unknown stability), bone 
pain, past medical treatment for bone pain, or history of disease-related fractures (90% 
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consensus); (c) exercise testing and prescription in lower risk patients is thought to be 
safe provided caution is used with any protocol that results in stress on the bone lesion 
site (74% and 93% consensus, respectively); (d) exercise can be prescribed to higher 
risk patients but caution is recommended with exercises that place significant load on 
lesion sites and additional considerations may be required (77-82% consensus, varying 
by exercise type); (e) for patients classified as ‘unsafe to exercise’, advice on safe 
activities of daily living was seen as appropriate (91% consensus); (f) professionals 
best suited to prescribe exercise to lower and higher risk patients with bone metastases 
were exercise physiologists and Physiotherapists, who have additional cancer exercise 
training (>70% consensus). Consensus was not reached on the need for medical 
guidance in lower risk patients, suitable exercise testing protocols for higher risk 
patients, and the need to limit any specific exercise prescription practices for higher 
risk patients.
CONCLUSIONS: This represents the current views of a range of professionals who 
provide medical and exercise advice to adults with bone metastases and will inform 
the guidance document of the International Bone Metastases Exercise Working Group 
(IBMEWG).
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A Scoping Review Of Cardiac Rehabilitation Use By 
Adults With Cancer
Carmen C. Cuthbertson, Emily E. Pearce, Carmina G. Valle, 
Kelly R. Evenson, FACSM. University of North Carolina at 
Chapel Hill, Chapel Hill, NC.
Email: carmenc@email.unc.edu
(No relevant relationships reported)

Purpose: Cardiac rehabilitation (CR) improves recovery from cardiac events and may 
aid in the recovery from cancer. We conducted a scoping review to systematically 
describe research on CR use by adults with cancer and examined acceptability and 
benefits of CR for adults with cancer.
Methods: We searched 4 databases through September 16, 2019. Studies were required 
to have enrolled adults with cancer into CR or into a CR-based rehabilitation program.
Results: We identified 780 articles. Ten articles from 9 studies met inclusion criteria. 
Studies occurred in the United States (n=3), Canada (n=4), and the United Kingdom 
(n=2). Five studies used a quasi-experimental pre-post design, 3 used a retrospective 
cohort design, and 1 was a randomized control trial. In total, 662 adults with cancer 
were included: 74% were female and most had breast cancer (breast 60%, prostate 
7%, hematologic 7%, lung 3%, other 23%). The average age at baseline was 55 years 
for 5 studies and 59, 65, 66, and 74 years for the other studies. Race/ethnicity was 
reported in 2 studies for 82 adults and the majority of adults were white. Two studies 
included adults that were post-treatment, 6 included adults that were during treatment 
or post-treatment, and 1 did not report treatment status. Six studies used an existing CR 
program, 2 developed a new cancer rehabilitation program based on a CR model, and 
1 did not report CR program details. In 2 studies, adults with cancer were interviewed 
about acceptability of CR. Adults liked the peer support of CR and believed that CR 
increased their motivation and confidence to be active. Barriers to attending CR were 
travel distance and lengthy recoveries from surgery/treatment. Seven studies measured 
changes in outcomes before and after CR. The most frequently measured outcomes 
were cardiorespiratory fitness (n=4), walking speed (n=3), body composition (n=3), 
depression (n=3), and quality of life (n=3); in most studies these outcomes improved 
after rehabilitation. Three studies monitored safety and reported no adverse events.
Conclusion: CR may safely improve physical and psychosocial health of adults with 
cancer. Future studies would benefit from the use of more rigorous study designs with 
a control group, inclusion of a diverse sample of adults with cancer, and more feedback 
on acceptability of CR from adults with cancer.

1245 Board #371 May 27 2:30 PM - 4:00 PM
Physical Activity In Colorectal Cancer Patients 12 
Months After Resection: Results From The Colocare 
Study
Richard Viskochil1, Biljana Gigic2, Stephanie Skender3, Jurgen 
Bohm3, Karen Steindorf3, Robert Owen3, Andreana Holowatyj1, 
Caroline Himbert1, Tengda Lin1, Anita Peoples1, Sheetal 
Hardikar1, Jane Figueiredo4, Christopher Li5, Erin Siegel6, 
Adetunji Toriola7, David Shibata8, Martin Schneider2, Alexis 
Ulrich9, Jennifer Ose*1, Cornelia M. Ulrich*1. 1Huntsman 
Cancer Institute, Salt Lake City, UT. 2Heidelberg University 
Hospital, Heidelberg, Germany. 3German Cancer Research 
Center (DKFZ), Heidelberg, Germany. 4Samuel Oschin 
Comprehensive Cancer Center, Cedars-Sinai Medical Center, 
Los Angeles, CA. 5Fred Hutchinson Cancer Research Center, 
Seattle, WA. 6H. Lee Moffitt Cancer Center, Tampa, FL. 
7Siteman Cancer Center, Washington University, St. Louis, MO. 
8University of Tennessee Health Sciences Center, Memphis, TN. 
9Lukas Hospital Neuss, Neuss, Germany. (Sponsor: Barry Braun, 
FACSM)
Email: richard.viskochil@hci.utah.edu
(No relevant relationships reported)

While several studies have objectively measured physical activity (PA) and sedentary 
behavior (SB) in colorectal cancer survivors, the time between cancer diagnosis 
and accelerometer wear within these studies was highly variable. PURPOSE: To 
quantify PA and SB in colorectal cancer survivors at a fixed time-point (12 months) 
after primary tumor resection. METHODS: The ColoCare Study is an international, 
longitudinal, prospective cohort study in newly-diagnosed colorectal cancer patients 
that collects questionnaires and biospecimens at regular intervals from diagnosis to 5 
years post-resection. For this analysis, participants with stage I-III colorectal cancer 
from the German Cancer Research Center (DKFZ, Heidelberg, Germany) and the 
Huntsman Cancer Institute (HCI, Salt Lake City, UT) were provided an Actigraph 
GT3X+ accelerometer 12 months after primary resection and asked to wear the 
monitor 24 hours per day for 4+ consecutive days. PA volume and intensity were 
derived from raw accelerometer data using ActiLife software (v6.16.3) and Freedson 
(1998) activity cut-points. Pearson correlations were used to evaluate associations 
between PA, SB, and clinicodemographic characteristics (e.g. BMI). RESULTS: 
Sixty-eight ColoCare participants (DKFZ n=43; HCI n=25) met valid accelerometer 
wear criteria (>10 h/day for 4+ days) at the 12 month time-point and were thus 
included in analysis. Participants spent 8.2 ± 5.8% of monitor wear time in moderate-
to-vigorous physical activity (MVPA) and 73.3 ± 9.7% of monitor wear time sedentary. 
Additionally, participants accrued 168 ± 243 weekly exercise minutes (MVPA in bouts 
>10 minutes) and 38% were meeting the PA guidelines. Participants enrolled at HCI 
were significantly more active than those enrolled at the DKFZ (Steps/day: 10,008 
± 2,947 vs.6,188 ± 3,815, p<0.05) and those patients who did not receive adjuvant 
chemotherapy were more active than those who underwent chemotherapy (Steps/day: 
8,585 ± 4,160 vs. 6,350 ± 3,349; p<0.05). CONCLUSIONS: PA levels 12 months 
after primary colorectal cancer resection were greater than expected, and may be 
influenced by geographic location and adjuvant chemotherapy use.
Supported by the ACSM Paffenbarger-Blair Fund for Physical Activity Epidemiology, 
the Lackas Foundation, and NIH U01 CA206110

1246 Board #372 May 27 2:30 PM - 4:00 PM
Impact Of Physical Activity Trajectories On Colon 
Cancer Risk
Cami Christopher1, Charles E. Matthews2, Pedro Saint-Maurice2, 
Sarah Keadle1. 1California Polytechnic State University, San 
Luis Obispo, San Luis Obispo, CA. 2National Cancer Institute, 
Bethesda, MD.
Email: cchris17@calpoly.edu
(No relevant relationships reported)

Colon cancer is a major public health and clinical concern, as it is the third leading 
cause of cancer death in the United States. Numerous types and intensities of 
physical activity (PA) are shown to reduce risk of colon cancer, however research is 
inconclusive on what time point in life (early, later, or maintaining throughout life) PA 
is most important to reduce colon cancer risk.
PURPOSE: To evaluate whether the maintenance of and changes in PA levels over 
time, as measured over the life course as trajectories, are associated with colon cancer 
risk.
METHODS: We used PA and health data from 334,905 generally healthy men and 
women in the NIH-AARP Diet and Health Study to test whether various PA patterns 
over the life course impacted colon cancer risk. Using latent class trajectory models, 
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we identified seven distinct PA trajectories using four time points across the life course 
from teenage years through middle age. We used cox proportional hazard regression to 
assess the association between the PA trajectories and colon cancer incidence.
RESULTS: In adjusted analyses (age, sex, education, smoking, alcohol, and red/
processed meat intake), compared to those with consistently low PA levels, we found 
that those who maintained PA through life significantly reduced risk of colon cancer 
by about 13% (HR = 0.87, 95% CI 0.80-0.94; 0.87, 95% CI 0.76-0.99), and those who 
increased PA levels significantly reduced colon cancer risk by about 11% (0.89, 95% 
CI 0.78 - 1.03). However, those who decreased PA levels had a significantly higher risk 
of colon cancer (1.13, 95% CI 1.03-1.23).
CONCLUSIONS: Our results suggest that consistent participation in PA and 
increasing PA from low levels in the life course may be most protective of colon cancer 
risk. Promotion of PA throughout life for all ages and abilities is critical to minimize 
colon cancer risk, develop effective interventions, and disseminate prevention 
messages.

1247 Board #373 May 27 2:30 PM - 4:00 PM
Effect Of Exercise Intervention On Insulin, Igfs And 
Igfbps In Cancer Patients
Sonia Rawal1, Shaima Alothman2, Lisa VanHoose3. 1University 
of Saint Mary, Leavenworth, KS. 2not employed currently, not 
employed currently, Saudi Arabia. 3University of Louisiana 
Monroe, Monroe, LA.
Email: sonia.rawal09@gmail.com
(No relevant relationships reported)

PURPOSE: Increased level of insulin and insulin like growth factor (IGF) have 
not only been associated with increased risk of different cancers but also with poor 
prognosis after cancer diagnosis. Aerobic exercise training lowers the levels of 
insulin and IGF in healthy people. Research looking at the effects of different exercise 
interventions on insulin, IGF and Insulin Growth Factor Binding Protein (IGFBP) is 
newly emerging. The purpose of this study is to systematically review the effects of 
exercise on insulin, IGF and IGFBPs in cancer patients.
METHODS: An electronic literature search was conducted using PubMed database up 
to July 2019, with search terms: cancer, exercise, insulin-like growth factor, IGF, and 
IGFBP. Eligible studies included peer-reviewed, randomized clinical trials (RCTs) that 
utilized either exercise or physical activity as their intervention for cancer survivors. 
All study design, participant characteristics, intervention, IGF related outcomes, and 
key findings were evaluated systematically and summarized.
RESULTS: Eight articles were deemed eligible for the systematic review. Cancer 
types included breast cancer, colorectal cancer, prostate cancer, non-small cell lung 
cancer, and endometrial cancer. Mean age of the sample population included in our 
study was 60.3± 6.9 years (n, intervention group= 184; n, control group= 160). Mode 
of exercise consisted of either aerobic, strength training, combination of aerobic and 
strength training, endurance exercise, or Tai chi. All but one study showed that exercise 
resulted in significant reduction or no change in circulating levels of IGF-1 and IGF-
2. Results were inconsistent with exercise on IGFBP-3 levels. CONCLUSIONS: 
The literature is inconsistent of the impact of exercise to lower IGF levels and that 
could be because of the different duration and type of exercise intervention in different 
studies. Because of the inconsistency, meta-analysis could not be performed. Large 
randomized control trials with different exercise interventions are required in this 
area to reach a firm conclusion. A greater understanding of the impact of exercise and 
dosing of exercise can empower physical therapists to play a greater role in cancer 
survivorship programming.
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1248 Board #374 May 27 2:30 PM - 4:00 PM
Resistance Training Attenuates Cancer Cachexia-
induced Cardiac Remodeling
Scott Baumel, Eric Bredahl. Creighton University, Omaha, NE. 
(Sponsor: joan eckerson, FACSM)
Email: ecb65167@creighton.edu
(No relevant relationships reported)

Cancer-induced cachexia is a state of ill health characterized by cardiac and skeletal 
muscle atrophy that has profound impacts on cardiovascular function and quality of 
life. Resistance training (RT) during treatment has been shown to improve cardiac 
function via cardiac hypertrophy. PURPOSE: To assess the capacity for RT to 
minimize cachexia-induced cardiac remodeling. METHODS: All procedures were 
done in accordance with an IACUC approved protocol. Male-Wistar rats (n=48) were 

randomly assigned to a sedentary (SED), RT, SED+cancer, and RT+cancer group. 
Animals assigned to RT groups trained for a total of 13 wk using an elevated food 
model to simulate low intensity RT. SED animals were placed in standard animal 
housing for an equivalent amount of time. At week 10, animals were injected with 
Walker-256-mammarycarcinoma cells (106 cells) or an equivalent amount of 0.9% 
saline. Left ventricular morphology was measured using echocardiography prior to 
injection and at the end of the 13 wk experiment. Differences in cardiac morphology 
(i.e. thickness and diameter) between groups were analyzed using a one-way ANOVA 
(p < 0.05). RESULTS: There was a significant (p < 0.05) differance in posterior 
wall thickness during systole of SED animals (0.30±0.04 cm) compared to of RT 
(0.34±0.05 cm). Posterior wall thickness during diastole was significantly (p < 
0.05) increased in RT+cancer (0.21±0.03 cm) animals compared to SED+cancer 
(0.18±0.04 cm). SED+cancer animals had a significantly larger left ventricular 
diameter (LV) (0.72±0.04 cm) than SED controls (0.67±0.06 cm). The combination 
of RT+cancer significantly attenuated the increase in LV diameter (0.67±0.034 cm). 
CONCLUSIONS: The results suggest that the posterior wall is susceptible to cachexia 
induced remodeling. however, RT attenuated the degree of cardiac remodeling.

1249 Board #375 May 27 2:30 PM - 4:00 PM
Effects Of Exercise Training On Cachexia In Mice 
Bearing The Colon-26 Carcinoma
Nicole R. Wood1, Jacob Garritson1, Alissa Mathias2, Reid 
Hayward1. 1University of Northern Colorado, Greeley, CO. 
2Colorado State University, Fort Collins, CO.
(No relevant relationships reported)

Colorectal cancer (CRC) is the third most prevalent cancer in the U.S. and risk is 
increased by lifestyle factors such as poor diet and physical inactivity. Also, CRC 
patients are highly susceptible to developing cachexia, which is characterized by 
muscle wasting, fatigue, weakness, and immune function impairments, that lead to 
increased morbidity and mortality. Studies have shown that aerobic and resistance 
training, independently, can effectively attenuate the deleterious effects of cachexia, 
and though research on concurrent training is limited, studies are reporting that 
combined exercise positively affects muscle wasting. PURPOSE: The purpose of 
this study was to examine the effects of exercise training on markers of cachexia to 
determine if aerobic training (TM), resistance training (RT), or combined training 
(TM+RT) would be most effective. METHODS: Male Balb/c mice were randomly 
assigned to SED (n = 24) or EX (n = 36) groups. EX mice were further allocated to 
either TM (n = 12), RT (n = 12), or TM+RT (n = 12). After 5 weeks of EX, 12 SED 
and all EX mice were inoculated with C26 cells; EX continued for 3 additional weeks 
before mice were sacrificed. Cachexia was assessed via histochemical/biochemical 
analyses and forelimb grip strength. RESULTS: Cachexia was induced in Sed+Tumor, 
evidenced by significant changes in body mass (P < 0.05; -14%), gastrocnemius mass 
(P < 0.01; -16%), gastrocnemius cross sectional area (CSA) (P < 0.05; -35%), forelimb 
grip strength (P < 0.01; -18%), splenomegaly (P < 0.01; +83%), and plasma IL-6 (P 
< 0.01; +211%). Moreover, MHCIIa and IIb atrophied similarly in Sed+Tumor mice. 
All exercise groups had significant improvements in all examined markers of cachexia 
when compared to Sed+Tumor, with the exception of gastrocnemius mass (P > 0.05). 
Additionally, RT significantly improved relative grip strength versus all other groups 
(P < 0.05). Overall myofiber CSA increased significantly with all EX modes (P < 
0.05). Finally, systemic inflammation was significantly decreased in all EX groups, as 
evident by decreases in spleen mass and plasma IL-6 (P < 0.01). CONCLUSIONS: 
These data support past literature in that exercise provides significant benefit to 
cachectic mice, and this may be due, in part, to decreased systemic inflammation. 
Specifically, RT, alone and with TM, provided the most benefit.

1250 Board #376 May 27 2:30 PM - 4:00 PM
The Effect Of Creatine And Creatinine Supplementation 
On Doxorubicin Treatment Of Walker 256 Mammary 
Carcinoma Cells In Vitro
Caroline Pass. Creighton University, Omaha, NE. (Sponsor: Joan 
Eckerson, FACSM)
Email: cgp09741@creighton.edu
(No relevant relationships reported)

Doxorubicin (DOX) is a powerful chemotherapeutic agent with potent cytotoxic effects 
that result in increased rates of cell death and reduced viability. Recent evidence has 
shown that creatine (Cr) may minimize DOX-induced cytotoxicity to non-cancerous 
tissues; however, few studies have investigated the effect of Cr on tumor proliferation 
with or without DOX. Purpose: To determine if supplementation with Cr or creatinine 
(CrN) alters cell viability in a tumor model when combined with DOX over a 48 hr 
time period. Methods: Walker 256 mammary carcinoma cells were cultured in growth 
medium (90% DMEM 10% FBS) until they reached 90-95% confluency. Cells were 
seeded on to a 96-well plate at a density of 10,000 cells/ml with fresh growth media 
and incubated for 24 hr. Cells were then exposed to growth media containing either 10 
μM of DOX, 10 mM of Cr, 10 mM CrN, 10 μM DOX + 10 mM Cr, 10 μM DOX + 10 
mM CrN, or regular growth media as a control for an additional 48 hr. Cell viability 
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was assessed at 0, 12, and 48 hr using an EarlyTox™ Cell Integrity Kit and analyzed 
via a Nikon live cell confocal imaging system. Results: At 12 hr post-treatment, DOX 
and DOX+Cr had significantly lower cellular viability compared to baseline (P <0.05). 
At 48 hr, Cr, CrN, and DOX+CrN had significantly lower cellular viability compared 
to baseline (P <0.05). No significant differences in viability were found in the control 
group. Conclusion: The addition of Cr or CrN did not affect the cytotoxic effects of 
DOX.

1251 Board #377 May 27 2:30 PM - 4:00 PM
Cd8+ T-cell Depletion Abolishes The Anti-metastatic 
Effects Of Voluntary Running In A Mouse Model Of 
Breast Cancer
Helene Rundqvist, Laura Barbieri, Pedro Velica, Sara Mijwel, 
Arne Östman, Randall Johnson. Karolinska Institutet, Stockholm, 
Sweden.
Email: Helene.Rundqvist@ki.se
(No relevant relationships reported)

PURPOSE:Regular physical exercise provides a significant risk reduction for breast 
cancer and recent studies suggest beneficial effects also on disease specific recurrence 
and mortality. However, little is known about how exercise exerts its protective effects. 
The primary aim of this study to evaluate the effect of voluntary running on tumor 
progression and metastasis in the PyMT mouse model of breast cancer.
METHODS:From 4 weeks of age, female MMTV-PyMT mice on the FVB 
background were housed with access either to wirelessly recording running wheels 
or locked control wheels. Tumor growth was monitored continuously, tumor stage 
and pulmonary metastases were determined histologically at the 12 week endpoint. 
In a follow up study, pre-trained female FVB mice were injected intravenously 
with 2*105PyMT derived tumor cells (IC3) and after an additional 10 weeks of 
voluntary running, pulmonary metastases and immune cell infiltration was quantified 
(histologically and with flow cytometry). The CD8+ T-cell population was deleted 
using weekly administration of CD8 specific antibodies.
RESULTS: PyMT mice average running distance was 6.4±2.4 km/day. No significant 
effects of voluntary running on tumor- initiation, volume or stage were found. 
However, a reduced number of metastases were observed in mice with access to 
running wheels (Ctrl 22.0±6.8 and Runners 9.1±1.7). Significant reductions in 
pulmonary metastasis frequency were also found in runners after intravenous injections 
of tumor cells (Ctrl 5.2±1.1 and Runners 1.9±0.7) and runningmice had a lower 
number ofmetastases with a high proliferation score. Metastatic lesions from running 
mice showed higher content of Granzyme B positive cells (Ctrl 1.2±0.5 and Runners 
4.9±1.1), indicating an increased infiltration of cytotoxic T-cells. Depletion of CD8+ 
cells abolished the reduction in metastatic burden found in running mice compared to 
non-running mice All data is presented as Mean±SEM.
CONCLUSIONS: In this highly aggressive, genetic, breast cancer model, an average 
of 6 km/day of voluntary running showed little effect on tumor formation and growth. 
However, the findings suggest that physical activity reduced outgrowth of metastatic 
lesions through an increased infiltration of cytotoxic immune cells.

1252 Board #378 May 27 2:30 PM - 4:00 PM
Exercise Reduces Tumor Growth And Burden In A 
Mouse Model Of Non-small Cell Lung Cancer
Thomas W. Lowder1, Douglass M. Diak2. 1University of Central 
Arkansas, Conway, AR. 2University of Arizona, Tucson, AZ.
Email: tlowder@uca.edu
(No relevant relationships reported)

Introduction: Exercise has been shown to reduce the prevalence of certain cancers. 
Moderate-intensity exercise has been shown to have significant effects on tumor 
initiating mechanisms in mice resulting in decreased tumor incidence for a variety of 
cancers including pancreatic, gastrointestinal, and mammary. This is the first report 
of the role that exercise plays in the suppression of spontaneous murine lung cancer. 
Methods: CCSPCre/LSL-KrasG12D mice were generated by crossing a mouse with 
the LSL-K-rasG12D mutant allele with a mouse harboring Cre recombinase inserted in 
the Clara cell secretory protein (CCSP) locus. Tumor-bearing progeny were assigned 
to either exercise (EX) or sedentary control groups. At tumor onset (4wks of age), 
10wks of moderate exercise training was conducted for the EX group on a motor-
driven treadmill (13.5m/min) for 45min/day, 5days/wk. Tumor burden was assessed by 
two variables: (1) visual count of lung surface tumor numbers; and (2) internal tumor 
volume established from H&E stains. Homogenized spleen samples were analyzed 
via ELISA for IL-6 and TNF-α protein levels. Results: For sedentary mice (N=14) 
lung tumor count was 40.57 ± 3.483 tumors (mean ± SEM). Lung tumor count in the 
exercised mice (N=10) was significantly reduced to 21.80 ± 1.705 tumors (p<0.001). 
Sedentary mice (N=6) tumor percentage of lung volume was 12.34 ± 0.528%. Percent 
lung tumor volume in exercised mice (N = 8) was significantly reduced to 6.913 ± 
0.262% resulting in a 44% reduction of tumors within lung tissue. IL-6 and TNF-alpha 
spleen data did not show any significant changes due to exercise in relation to lung 
cancer. Conclusions: These results demonstrate that moderate exercise can slow the 

progression of tumorigenesis in a mouse model of lung cancer. However, the exercise 
mechanism of action remains unclear; while we did see a trend toward decreased levels 
of IL-6, no significant changes were seen in systemic pro-inflammatory cytokines 
IL-6 and TNF-alpha. Lung cancer is the leading cause of cancer mortality worldwide 
with current treatments resulting in an average 17% five year survival rate. Moderate 
exercise may be a practical method for patients to help suppress tumor progression.

1253 Board #379 May 27 2:30 PM - 4:00 PM
Impaired Protein Synthesis And Elevated 
Methylarginines May Contribute To Cancer-associated 
Cachexia
Hawley E. Kunz, Jessica M. Dorschner, Taylor E. Berent, 
Zachary C. Ryan, Theodore A. Craig, Rajiv Kumar, Ian R. 
Lanza. Mayo Clinic, Rochester, MN.
(No relevant relationships reported)

Cachexia, an illness-associated syndrome characterized by muscle wasting that cannot 
be reversed with nutritional support, is a significant contributor to cancer-associated 
morbidity and mortality. The mechanisms driving the loss of muscle mass are not 
well defined, and predictive or early diagnostic biomarkers have not been identified. 
PURPOSE: To determine factors that may contribute to cancer-associated losses 
in muscle mass and to identify potential biomarkers indicative or predictive of the 
severity of muscle wasting. METHODS: Lewis lung carcinoma (LLC1) cells or 
vehicle (CON) were injected subcutaneously into the left flank of seven week-old 
C57BL/J6 male and female mice. After 21 days, skeletal muscle mass and function 
were assessed. Mitochondrial energetics were assessed in permeabilized muscle fibers 
using high-resolution respirometry, and fractional protein synthesis rates following the 
administration of 13C6-phenylalanine were measured by mass spectrometry. To explore 
potential mechanisms and biomarkers of cachexia, untargeted metabolomics was 
performed using plasma and skeletal muscle from LLC1 and CON mice. RESULTS: 
Tumor-bearing mice showed evidence of cachexia, with 6.8% lower body mass 
(p<0.001), 10.0% lower quadriceps mass (p=0.010), 9.7% lower gastrocnemius mass 
(p=0.001), and 9.6% lower grip strength (p=0.004) at day 21. Mixed muscle protein 
synthesis was impaired in LLC1 mice (-18.6%, p=0.0279). Synthesis of both the 
sarcoplasmic and myofibrillar proteins was lower in LLC1 mice (-34.4%, p<0.0001 
and -24.5%, p=0.0039, respectively). Mitochondrial protein synthesis was not 
significantly affected, and no differences in mitochondrial energetics were observed 
between LLC1 and CON mice. Untargeted metabolomics revealed significant increases 
in asymmetric dimethylarginine (ADMA) and N-monomethyl L-arginine (L-NMMA) 
in both the skeletal muscle and plasma of LLC1 mice. CONCLUSION: The synthesis 
of contractile and sarcoplasmic proteins was inhibited in cachectic, tumor-bearing 
mice. Elevations in ADMA and L-NMMA, endogenous nitric oxide synthase inhibitors 
formed during proteolysis, may both serve as biomarkers of cachexia and play a 
mechanistic role in the loss of muscle mass.
Project supported by the Andersen Corporate Foundation and T32AR056950.

1254 Board #380 May 27 2:30 PM - 4:00 PM
Use Of Creatine And Creatinine To Improve Cell 
Viability In Doxorubicin-treated Cardiac Myoblasts, 
Skeletal Muscle Myoblasts, And Aortic Myoblasts
Eric Bredahl. Creighton University, Omaha, NE. (Sponsor: Joan 
Eckerson, FACSM)
Email: ericbredahl@creighton.edu
(No relevant relationships reported)

Eric C. Bredahl1, Caroline Pass1, Jacob Siedlik1, Joan M. Eckerson FACSM1, Kristen 
M. Drescher2

1Department of Exercise Science and Pre-Health Professions, Creighton University
2Department of Medical Microbiology and Immunology, Creighton University
Doxorubicin (DOX) is a powerful chemotherapy agent that is associated with a 
number of deleterious side effects, including cardiac, smooth, and skeletal muscle loss. 
Although the mechanisms behind the observed myotoxicity are not fully understood, 
the bulk of muscle loss is attributed to the generation of reactive oxygen species (ROS) 
and interference with DNA replication. Conversely, creatine (Cr) supplementation has 
been shown to have a therapeutic role in several disease states characterized by high 
ROS generation and metabolic dysfunction, which are common with DOX treatment. 
PURPOSE: To investigate the effects of Cr and creatinine (CrN) treatment on cell 
viability in DOX-treated myoblasts. METHODS: Skeletal muscle cells (RKSMC), 
H9C2 cardiac myoblasts, and A10 aortic smooth muscle myoblasts were cultured in 
growth medium (10% FBS and 90% DMEM) until they reached 90-95% confluency. 
Cells were then collected and seeded on a 96-well plate at a density of 10,000 cells/
ml containing fresh skeletal muscle growth media and allowed to recover for 24 
hours. Cells were then exposed to fresh growth media containing either 25 μM of 
DOX, 10 mM of Cr, 10 mM CrN, 25 μM DOX + 10 mM Cr, or 25 μM DOX + 10 
mM CrN for an additional 24 hours. Rates of apoptosis were assessed using a cell 
viability kit (Molecular Devices) and analyzed via a Nikon live cell confocal imaging 
system. RESULTS: DOX treatment resulted in significantly lower viability regardless 
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of cell type (P<0.05). On average, viability was 46.3±7.1% for DOX treated cells. 
The addition Cr or CrN with DOX significantly increased viability to 78.4±8.1% 
and 79.9±14.6%, respectively (P<0.05). CONCLUSION: Initial evidence from this 
investigation provides direct evidence to support the use of Cr and CrN to improve cell 
viability with DOX treatment.


