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2392 Board #1 June 2 9:30 AM ‑ 11:30 AM
Impact Of Progressive, Chronic Dehydration On 
Cardiovascular Responses To Exercise In A Heated 
Environment
Kate S. Early1, Bailey Theall2, Nathan Lemoine2, Brian Harrell3, 
Conrad P. Earnest, FACSM4, Neil M. Johannsen2. 1Columbus 
State University, Columbus, GA. 2Louisiana State University, 
Baton Ruoge, LA. 3Baton Rouge General, Baton Ruoge, LA. 
4Texas A&M, College Station, TX. (Sponsor: Conrad Earnest, 
FACSM)
Email: early_kate@columbusstate.edu
(No relationships reported)

PURPOSE: 1) To examine the effects of chronic hypohydration on cardiovascular 
(CV) responses during exercise in a heated environment; 2) determine if resting CV 
health influences CV responses during exercise. METHODS: Participants (n=18, 
21±1y; mean±SD) followed 3 days of self-determined dehydration (DEH) or hydration 
(HYD) in a counterbalanced, cross-over design. Exercise trials included 30-min of 
cycle ergometry in a heated environment (30.2±0.8°C, 26.5±7.4%RH). Heart rate (HR) 
and blood pressure (BP) were taken every 10-min. Weighted skin temperature (Tsk) (4 
site: chest, arm, thigh, leg) and skin blood flow (SkBF) were collected continuously 
during exercise, followed by calculations of total body (Tb) temperature from Tsk and 
rectal temperature (Tre), and heat storage [HS = (0.97*weight*ΔTb)/(body surface 
area*time)]. Resting CV health was assessed by brachial-artery flow-mediated dilation 
(FMD), pulse wave velocity (PWV), and heart rate variability (HRV). RESULTS: 
Weight (P<0.005), urine color, and specific gravity (P<0.001) were different between 
DEH and HYD pre-exercise. HR was greater in DEH vs. HYD at 10, 20 and 30-min 
(P=0.05). Body temperature responses (n=12) after 30-min of exercise were not 
different between HYD and DEH (Tsk P=0.47, Tb P=0.72). SkBF tended to be greater in 
the HYD vs. DEH (SkBF slope: HYD vs. DEH, 3.5±2.6 vs. 2.4±1.1, P=0.05; ΔSkBF: 
HYD vs. DEH, 370.0±156.3% vs. 169.0±130.4%, P=0.05). Though no association 
was found with PWV and Tsk (P=0.80) and Tb (P=0.69), greater changes in Tsk and Tb 
were associated with increased FMD (P=0.006) and increased rate of HS associated 
with decreased HRV (P=0.04) across all trials (n=24). CONCLUSIONS: Progressive, 
chronic dehydration alters CV and SkBF response during exercise. Resting CV profile 
was related to increased rate of HS and greater change in Tb, suggesting CV health 
plays a role in the mechanism of heat dissipation, especially when hypohydrated.

2393 Board #2 June 2 9:30 AM ‑ 11:30 AM
The Independent Effect of Heart Rate on Stroke 
Volume When Skin Temperature is Hot and Cool During 
Exercise
Ting-Heng Chou, John D. Akins, Charles K. Crawford, Jakob 
R. Allen, Edward F. Coyle, FACSM. The University of Texas at 
Austin, Austin, TX.
Email: tinghengchou@gmail.com
(No relationships reported)

There are two hypotheses of how stroke volume (SV) is affected during hyperthermic 
exercise. The traditional hypothesis is that an increase in cutaneous blood flow (CBF) 
is thought to lead to a decline in SV. An alternate hypothesis is that a decline in SV is 
due to an increase in heart rate (HR). However, these two hypotheses have not been 
tested under the same thermal stress. PURPOSE: 1) To determine the independent 
effect of HR on SV by using low dose β 1-blockade (BB) when skin temperature (Tsk) 
is high (>38°C) during exercise. 2) To see how the rapid lowering of Tsk reverses the 
changes in cardiovascular variables. METHODS: Tsk was manipulated by wearing 
a water perfused suit that covered the whole body, except head, hands, and feet and 
maintained a perfused water temperature of 30 or 50°C. Subjects (n=8, active men 
24 ± 4 y) cycled at 60% VO2peak for 20 min in three conditions: 30°C water with 
placebo (30-PL), 50°C water with PL (50-PL), and 50-BB. Tsk was rapidly cooled at 
20 min of exercise in all trials by perfusing cold water through the suit (0°C) plus fans. 
Subjects continued to cycle for another 20 min with cool Tsk. Esophageal temperature 
(Tes), Tsk, VO2, cardiac output (CO), HR, mean arterial pressure (MAP), cutaneous 
blood flow (CBF), and forearm venous volume (FVV) were measured during exercise. 
RESULTS: Mean Tsk during the first 20 min of exercise were 33.4 ± 0.2, 38.1 ± 
0.2, and 38.2 ± 0.2 °C, for 30-PL, 50-PL, and 50-BB, respectively. Mean Tsk during 

the last 20 min of exercise were 29.5 ± 0.2, 29.8 ± 0.3, and 30.0 ± 0.3 °C, for 30-PL, 
50-PL, and 50-BB, respectively. When HR was lowered to the same level as 30-PL 
(147.9 ± 3.8 bpm) by BB in 50-BB (151.7 ± 4.0 bpm), SV was also restored to the 
same level as 30-PL (132.0 ± 7.3 ml) in 50-BB (135.6 ± 7.5 ml). SV was restored 
even with a significantly higher CBF (77.1 ± 3.4% vs 55.9 ± 3.6% for 50-BB vs 30-
PL; p<0.05) and lower MAP (98.5 ± 2.6 mmHg vs 105.4 ± 3.3 mmHg for 50-BB 
vs 30-PL; p<0.05). When Tsk was rapidly cooled, HR and CBF were significantly 
decreased while SV was maintained in 50-PL. There was no apparent effect of Tsk on 
FVV responses. CONCLUSION: The increase in HR was responsible for the decrease 
in SV when Tsk was above 38°C. Rapidly cooling Tsk while Tes remains elevated 
decreased CBF and HR.

2394 Board #3 June 2 9:30 AM ‑ 11:30 AM
Heart Rate Variability as Potential Indication to the 
Mechanism of Heat Intolerance
yuval heled, FACSM. Heller Institute of Medical Resaerch, 
Ramat Gan, Israel.
Email: yuval.heled@sheba.health.gov.il
(No relationships reported)

1Yuval Heled, 1Yoram Epstein, 1, 2Ran Yanovich, 1, 2Itay Ketko, 1Amit Druyan
1Heller Institute of Medical Research, Sheba Medical Center, Tel Hashomer, Israel 
2The IDF Institute of Military Physiology
BACKGROUND: Heat intolerance is a phenomenon associated with relative inability 
to properly maintain body temperature during exposure to heat stress. Since normal 
thermoregulatory function is influenced by mechanisms mediated by the autonomic 
nervous system (ANS) (e.g. sweat rate, vasodilatation), heart rate variability (HRV) 
which is an established, non-invasive tool for assessing ANS activity, can serve as an 
assistive tool for evaluating candidate mechanisms of heat intolerance. PURPOSE: 
To determine whether non-linear HRV measures during heat tolerance test (HTT) may 
be used as an indication to the mechanism of heat intolerance. METHODS: HTTs 
from the IDF Institute of Military Physiology database performed between the years 
2012-2015 were analyzed. Analyzes of the non-linear HRV indices D2, SD1/SD2 and 
ApEn have been made for the full HTTs (120 minutes) by a researcher blinded to the 
HTT results and to the patients’ clinical records. HRV indices were then compared 
between heat intolerant (HI) and heat tolerant (HT) individuals. RESULTS: Our 
data included 283 HTTs (215 HT; 76%, and 68 HI; 24%) HI. We found significant 
differences between HT and HI tests in D2 (HI - 0.0355±0.0261, HT - 0.0896±0.104, 
p<0.001) and ApEn (HI - 1.429±0.079, HT - 1.395±0.11, p=0.0207) but not in SD1/
SD2 (HI - 0.331±0.067, HT - 0.335±0.007, p=0.721). We found a weak correlation 
between the HRV indices and the initial and final core temperatures and heart rates. 
CONCLUSIONS: We found that HT and HI individuals differ in some non-linear 
HRV measures during an HTT. Although the differences are statistically significant, the 
values overlap between HT and HI individuals, thus HRV during an HTT (using the 
non-linear methods examined in this study) does not seem to be valuable tool for heat 
intolerance diagnosis, but it may serve as potential indirect indicator to the relative 
contribution of the ANS to HT vs. HI states, and thus to the mechanism associated with 
HI phenomenon.
This work was supported by a grant from the Israeli MOD.
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Whole-body Heat Stress Sensitizes β1-adrenergic 
Receptor Mediated Cardiac Systolic Function
Gilbert Moralez1, Ken Kouda2, Michinari Hieda1, Satyam 
Sarma1, Steven A. Romero1, Matthew N. Cramer1, Amy N. 
Adams1, Manall F. Jaffery1, Craig G. Crandall, FACSM1. 
1Institute for Exercise and Environmental Medicine, Presbyterian 
Hospital and UT Southwestern Medical Center, Dallas, TX. 
2Wakayama Medical University, Wakayama, Japan. (Sponsor: 
Craig G. Crandall, FACSM)
Email: GilbertoMoralez@texashealth.org
(No relationships reported)

Whole-body heat stress improves cardiac systolic function, which is vital towards 
the maintenance of stroke volume despite reductions in central blood volume and 
cardiac filling pressure. However, the mechanisms by which cardiac systolic function 
is enhanced during heat stress are unclear. PURPOSE: To test the hypothesis that 
whole-body passive heat stress sensitizes β1-adrenergic receptor mediated increases 
in cardiac systolic function. METHODS: In ten healthy participants (five females: 
age 23 ± 2 and five males: age 26 ± 3), echocardiographic indices of cardiac systolic 
function (average peak systolic tissue velocity at the septal and lateral mitral sites - 
S’avg) were obtained prior to and during intravenous infusion of a low (5 µg/kg/min) 
and a moderate (15 µg/kg/min) dose of dobutamine (a β1-adrenergic receptor agonist) 
under normothermic (NT) and hyperthermic (HT; increase internal temperature of 1.2 
± 0.1°C) conditions. RESULTS: HT increased S’avg at baseline (NT, 9.5 ± 0.5 cm/s vs 
HT, 14.0 ± 1.0 cm/s, P<0.01). However, the low dose of dobutamine during HT further 
increased S’avg (Δ 6.5 ± 1.2 cm/s) compared to S’avg in NT (Δ 4.0 ± 0.7 cm/s, P=0.03). 
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Furthermore, the infusion of the high dose of dobutamine during HT also resulted in 
greater increases in S’avg (Δ 13.3 ± 1.3 cm/s) compared to NT S`avg (Δ 9.4 ± 1.2 cm/s, 
P<0.01). CONCLUSION: These data suggest that cardiac β1-adrenergic receptors are 
sensitized during hyperthermia, which likely contributes to increases in cardiac systolic 
function and accompanying preservation of stroke volume during whole-body heat 
stress.

2396 Board #5 June 2 9:30 AM ‑ 11:30 AM
Effect of Exercise Mode on Cardiovascular Drift and 
Maximal Oxygen Uptake During Heat Stress
Tori M. Stone1, Jonathan E. Wingo, FACSM1, Jason Ng2. 1The 
University of Alabama, Tuscaloosa, AL. 2California State 
University, San Bernardino, San Bernardino, CA. (Sponsor: 
Jonathan E Wingo, FACSM)
Email: tmstone3@crimson.ua.edu
(No relationships reported)

Cycling has been reported to result in greater cardiovascular drift (CV drift) compared 
to running in a temperate environment. It remains unknown whether this holds true 
in a hot environment. It also remains unknown whether a greater magnitude of CV 
drift during cycling is associated with a greater decrement in maximal oxygen uptake 
(V̇O2max) compared to running. PURPOSE: To test the hypothesis that cycling elicits 
a greater magnitude of CV drift and accompanying greater decrement in V̇O2max 
compared to running in the heat. METHODS: Seven men (mean ± SD; age = 25 ± 
6 y, body fat = 12.0 ± 2.2%, bike V̇O2max = 54.7 ± 5.5 mL/kg/min, treadmill V̇O2max 
= 58.9 ± 4.3 mL/kg/min) completed a graded exercise test on a cycle ergometer and 
a treadmill (separate days) in ~ 22 °C to determine V̇O2max. Then on separate visits 
(counterbalanced) they cycled or ran for either 15 or 45 min at 60% mode-specific 
V̇O2max in 35 °C. CV drift was measured between 15 and 45 min during the 45-min 
trials. The purpose of the separate 15- and 45-min trials was to measure V̇O2max over 
the same time interval that CV drift occurred. RESULTS: The increase in heart rate 
(HR; ~13% for bike and treadmill, p<0.001) and decrease in stroke volume (SV; ~12% 
and ~15.5% for bike and treadmill, respectively, p<0.001) between 15 and 45 min were 
not different between exercise modes (p=0.91 and 0.53 for mode × time interaction 
for HR and SV, respectively). V̇O2max decreased 15% from 15 to 45 min (p=0.002), 
but the reduction was not different between exercise modes (p=0.54 for mode × time 
interaction). CONCLUSIONS: Contrary to our hypothesis and to previous findings 
in a temperate environment, the magnitude of CV drift during prolonged exercise in 
the heat was not different between cycling and treadmill running. The rise in HR and 
concomitant decrease in SV associated with CV drift in the heat—regardless of the 
exercise mode—corresponded to a proportional decrease in V̇O2max.

2397 Board #6 June 2 9:30 AM ‑ 11:30 AM
Blood Pressure and Cardiovascular Responses 
to Emergency Calls in Volunteer Firefighters and 
Emergency Medical Technicians
Meaghan E. Corbin1, Cassandra C. Derella1, Kelly C. 
McLaughlin1, Allyson K. Getty1, Lauren N. Chavis1, Tia R. 
Wisdo1, Christian K. Roberts, FACSM2, Deborah L. Feairheller1. 
1Ursinus College, Collegeville, PA. 2Occidental College, Los 
Angeles, CA. (Sponsor: Christian K Roberts, FACSM)
Email: mecorbin@ursinus.edu
(No relationships reported)

Hypertension and obesity are both primary risk factors for cardiovascular (CV) 
disease. Among the firefighter (FF) population cardiac events remain the leading cause 
of line-of-duty deaths. Work related stress can cause a surge in heart rate and blood 
pressure (BP) and studies have noted that FF and Emergency Medical Technicians 
(EMTs) have increased heart rate and BP throughout the day. Thus, understanding the 
risk factors associated with work related stress in FF and EMTs, including BP surges 
and CV disease risk are important factors in continual need of study. PURPOSE: 
To examine the relationship between BP responses to emergency calls and CV 
health. METHODS: Eight FF and EMTs (7M/1F; 2EMTs/6FFs; 32.8±9.3 yrs) wore 
ambulatory brachial BP cuffs during a 12-hour work shift to observe BP responses 
to emergency calls. Additionally, plasma glucose levels, total cholesterol levels and 
triglyceride (TG) levels, and central BP through radial artery tonometry was obtained 
and measured after a 10-hour fast. In addition, a preliminary sub-analysis was 
completed between 4 lean and 4 obese (BMI >30kg/m2). RESULTS: Average 12-hr 
BP was 118.2±8.0/74.0±8.7 mmHg. With emergency calls, the brachial BP surge was 
20.7±14.9 / 10.0 ±6.7 mmHg compared to the measured brachial BP immediately 
before alarm. When compared to the mean 12-hr BP, the BP surge was larger 
(22.9±11.7 / 13.6±6.2 mmHg). We found no relationship between central BP surge and 
CV health measures in the group and no relationship between core BP and BP surge. 
In the sub-analysis, the average brachial BP for lean group (BMI 22.9±4.7 kg/m2) was 
118.4±2.3 / 71.7±4.1 mmHg, and the average brachial BP for the obese group (BMI 
37.2±6.3 kg/m2) was 136.3±5.1 / 84.9±4.4 mmHg. Central BP in the lean population 
was 103.6±6.6 / 72.9±5.8 mmHg, while in the obese population it was 118.5±9.0 / 

85.0±11.8 mmHg. We found a relationship between diastolic BP surge and glucose 
levels in both groups, as well as a correlation between diastolic BP surge and TG in 
the lean group (p<0.05). CONCLUSION: This pilot data suggests that both systolic 
and diastolic BP surge during emergency calls. The data also preliminarily indicates 
that obese emergency workers exhibit higher brachial and central BP. Further research 
is needed to determine whether obese firefighters are at risk of CV events during 
emergency calls.

2398 Board #7 June 2 9:30 AM ‑ 11:30 AM
12-hour Period Of Firefighting Is Associated With Short 
But Intense Periods Of Cardiac Strain
Rosenkranz M. Nogueira1, Edgard M. K. V. K. Soares2, Eugênio 
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N. Kales8, Luiz F. Junqueira Jr9, Luiz Guilherme G. Porto10. 
1Fire Department of the Federal District - UNB, BRASILIA, 
Brazil. 2Faculty of Physical Education, University of Brasília, 
BRASILIA, Brazil. 3Fire Department of the Federal District, 
BRASILIA, Brazil. 4UniEuro University Center - Brasília, 
BRASILIA, Brazil. 5Faculty of Physical Education and 
Cardiovascular Laboratory of Faculty of Medicine, University of 
Brasília - UnB, BRASILIA, Brazil. 6Harvard T. H. Chan School 
of Public Health and Cambridge Health Alliance, Harvard 
Medical School, Boston, MA, Boston, MA. 7Department of 
Health and Exercise Sciences, Skidmore College, Saratoga 
Springs, New York, SARATOGA SPRINGS, NY. 8Harvard T. H. 
Chan School of Public Health and Cambridge Health Alliance, 
Harvard Medical School, Boston, MA, Boston, MA, United 
States, Boston, MA. 9Cardiovascular Laboratory, Clinical 
Medicine Area, Faculty of Medicine, University of Brasilia,, 
BRASILIA, Brazil. 10Faculty of Physical Education and 
Cardiovascular Laboratory of Faculty of Medicine, University 
of Brasilia and Harvard T. H. Chan School of Public Health and 
Cambridge Health Alliance, Harvard Medical School, Boston, 
MA, Boston, MA, United States, BRASILIA, Brazil.
Email: majbmmaciel@ig.com.br
(No relationships reported)

Firefighters’ work routines vary worldwide, but generally include fire suppression, 
rescues and medical emergencies. These job activities may expose firefighters (FF) 
to an elevated cardiac strain. PURPOSE: We evaluated the heart rate (HR) and 
blood pressure (BP) profile during a routine 12-hour work period among career FF. 
METHODS: 30 male military FF, aged 40±3.2 yrs, BMI = 26.3±3.1 kg/m2, were 
recruited from a Brazilian Fire Department. BP and HR were measured in a basal 
condition on an off-duty day (Eva1) and before (Eva2) and after (Eva3) a 12-hour 
period of work, in resting supine (SUP) and orthostatic (ORT) postures. HR was also 
continuously measured during work period by the Polar_V800 and on-duty cardiac 
strain was categorized by the absolute and relative time spent on 4 intensity zones: 
light (<63% Max_age_predicted_HR), moderate (63-76%), hard (77-93%) and very 
hard (≥ 94%). HR and BP were compared between the 3 evaluations (Friedman test), 
at 5% level of significance. RESULTS: 97.3±4.2% of on-duty time was spent on light 
and 1.8±2.8% on moderate intensities. An important absolute time was performed on 
hard (4.7±10.0 min) and very hard (0.7±2.8min) intensities. 46.7% of FF engaged on 
hard and 16.7% on very hard intense activities. Mean on-duty peak_HR was equivalent 
to 76.8±17.1% of Max_HR and achieved 107.1±10.7% among those who performed 
very hard activities. HR and BP comparisons in the 3 evaluations are shown on Table. 
CONCLUSION: Our data show a significant increase in resting HR after 12-hour on-
duty, suggesting a change on resting cardiovascular regulation toward a more stressful 
condition. The majority of FF was exposed to high cardiac strain during a routine 12-
hour shift work. Although the time spent on vigorous activities was short, its intensity 
might represent an acute elevated risk for fatal and non-fatal cardiovascular event in 
susceptible firefighters.

HR and BP in SUP and ORT position, at control condition (Eva1), before (Eva2) and 
after work (Eva3)

EVA 1 EVA 2 EVA 3 P
SBP SUP 122.9±10.4 122.3±10.4 124.6±11.9 0.36
SBP ORT 121.2±13.5 119.8±11.8 125.2±18.6 0.11
DBP SUP 75.9±10.4 74.0±7.5 76.4±7.9 0.17
DBP ORT 80.0±11.2 79.2±10.6 83.0±10.9 0.06
HR SUP 57.3±7.0 64.3±8.5 68.3±15.3 0.003
HR ORT 69.1±7.3 75.5±14.0 80.2±18.1 0.002
p: p-value for Friedman test



Official Journal of the American College of Sports Medicine  Vol. 49 No. 5 Supplement   S503

Abstracts were prepared by the authors and printed as submitted.

F
R

ID
A

Y, JU
N

E
 2, 2017

2399 Board #8 June 2 9:30 AM ‑ 11:30 AM
Vagal Modulation and its Association With 
Cardiorespiratory Fitness During a Routine Firefighting 
Shift-work
Luiz Guilherme G. Porto1, Rosenkranz M. Nogueira2, Edgard M. 
K. V. K. Soares3, Eugenio C. Nogueira2, Carlos Janssen G. da 
Cruz4, Guilherme E. Molina5, Keila E. Fontana6, Maria Korre7, 
Denise Smith8, Stefanos N. Kales9, Luiz Fernando Junqueira Jr10. 
1Faculty of Physical Education and Cardiovascular Laboratory 
of Faculty of Medicine, University of Brasília and Harvard 
T. H. Chan School of Public Health, Boston, MA, Brasilia, 
Brazil. 2Military Fire Department of the Federal District—
Faculty of Physical Education, University of Brasília, Brasilia, 
Brazil. 3Faculty of Physical Education, University of Brasília, 
Brasilia, Brazil. 4UniEuro University Center - Brasília and 
Cardiovascular Laboratory of Faculty of Medicine, University 
of Brasília, Brasilia, Brazil. 5Faculty of Physical Education - 
Cardiovascular Laboratory of Faculty of Medicine, Brasilia, 
Brazil. 6Faculty of Physical Education, University of Brasília, 
Brasilia, Brazil. 7Harvard T. H. Chan School of Public Health 
and Cambridge Health Alliance, Harvard Medical School, 
Boston, MA, Boston, MA. 8Department of Health and Exercise 
Sciences, Skidmore College, Saratoga Springs, New York, 
Saratoga Springs, NY. 9Harvard T. H. Chan School of Public 
Health and Cambridge Health Alliance, Harvard Medical 
School, Boston, MA;, Boston, MA. 10Cardiovascular Laboratory, 
Clinical Medicine Area, Faculty of Medicine, University of 
Brasilia,, Brasilia, Brazil.
Email: luizggporto@gmail.com
(No relationships reported)

Firefighting is a hazardous profession with high on-duty cardiovascular mortality, 
which might be associated with cardiac autonomic dysfunction (CAD) and/or low 
cardiorespiratory fitness (CRF).
PURPOSE: We aimed to evaluate the vagal modulation of the heart in resting supine 
(SUP) and orthostatic (ORT) postures during a routine 12-hour work period among 
career firefighters (FF), in association with the CRF.
METHODS: We evaluated 30 male military FF, aged 40±3.2 yrs, BMI = 26.3±3.1 
kg/m2, CRF = 11.4±1.4 METs, recruited from a Brazilian Fire Department. Vagal 
modulation was evaluated by means of the short-term time-domain heart rate 
variability index PNN50%, which is the percentage of successive R-R intervals 
greater than 50 ms and reflects the beat-to-beat parasympathetic modulation. CRF 
was estimated by a validated self-reported physical activity questionnaire (Jackson & 
Blair, MSSE, 1990). PNN50% was measured in a basal condition on an off-duty day 
(Eva1) and immediately before (Eva2) and after (Eva3) a 12-hour period of work, in 
resting supine (SUP) and orthostatic (ORT) postures. PNN50% values were compared 
between the 3 evaluations (Friedman test), two postures (Wilcoxon-test) and by CRF 
categories (<12 METs vs ≥ 12 METs) after 12 hours of work in ORT (Kruskal Wallis 
test), at 5% level of significance.
RESULTS: Median (min-max) values of PNN50% in SUP and ORT in Eva1-3 are 
shown on Table. Those with better CRF (n=10) showed higher values of PNN50% in 
ORT after 12-hours of routine work: 3 (0-60%), as compared to FF with lower CRF: 0 
(0 - 8%) (p = 0.047)
CONCLUSION: Our data show a physiological decrease on PNN50% to active 
standing up. We also observed a significant reduction on the vagal modulation 
in ORT-Eva3 as compared to Eva1. The association between the reduced resting 
vagal modulation after a 12-hour period of work and low CRF reinforce previous 
recommendation for implementing physical training among FF as a cardioprotective 
strategy.(CNPq 480092/2013-3)

PNN50% in SUP and ORT, at control (Eva1), before (Eva2) and after a routine work 
(Eva3)

SUP ORT p*
Eva1 11.4 (0.0 - 54.0) 2.6 (0.0 - 31.5) <0.01
Eva2 7.8 (0.0 - 53.6) 1.0 (0.0 - 25.2) <0.01
Eva3 11.4 (0.0 - 61.4) 0.35 (0.0 - 60.3) <0.01
p# 0.67 <0.01
#: Friedman test *: Wilcoxon text
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2401 Board #1 June 2 9:30 AM ‑ 11:30 AM
Moderate Intensity Exercise Ameliorates Negative 
Impacts of Simulated Altitude on Executive Function.
Laura Q. Jimenez, Brian Arwari, Arlette C. Perry, 
FACSM, Joseph F. Signorile, FACSM, Soyeon Ahn, Sarah 
Kamakawiwo’ole, Kevin A. Jacobs, FACSM. University of 
Miami, Coral Gables, FL. (Sponsor: Dr. Kevin Allen Jacobs, 
FACSM)
Email: l.quirola@umiami.edu
(No relationships reported)

PURPOSE: The present study was conducted to examine the behavioral cognitive 
and neurophysiological effects of acute exposure to simulated moderate and high 
altitudes at rest and during exercise in an effort to delineate whether there is a level 
of simulated altitude beyond which executive cognitive functions are impaired and 
whether exercise improves or worsens cognitive function during exposure to simulated 
altitude. METHODS: Fourteen recreationally active college students (M=9, F=5) 
aged 18-35 participated in this study, which consisted of six experimental days, with 
three simulated altitude conditions: sea level (SL), simulated moderate altitude (MA; 
15.4% FIO2, ~2400 m) or simulated high altitude (HA; 12.8% FIO2, ~3900 m); and two 
exercise conditions: rest or moderate intensity cycling exercise at 60% altitude-specific 
peak power output, in a randomized-order, crossover design. Dependent variables 
included accuracy and reaction time on two executive cognitive function tasks (a 
modified Flanker task and a Stroop task), and the amplitude and latency of their 
associated event-related potentials.
RESULTS: For the Flanker task, both MA and HA slowed down reaction time 
(p=0.04), while exercise improved reaction time (p=0.01). Similarly, for the Stroop 
task, HA (though not MA) slowed reaction time (p=0.02), while exercise improved 
reaction time (p=0.04). Accuracy was preserved under all conditions. These effects 
were partially explained by alterations in associated event-related potential amplitudes 
and latencies, such as slower N200 latencies with altitude (p=0.04) but faster latencies 
with exercise (p<0.01), as well as reduced P300 amplitude and slower latency with 
altitude (p<0.01), and reduced amplitude but faster latency with exercise (p=0.03).
CONCLUSIONS: Acute exposure to simulated altitudes slows behavioral cognitive 
reaction time on executive function tasks while preserving task accuracy. An acute 
bout of moderate intensity cycling exercise improves reaction times so that they are 
comparable to those achieved without exercise or simulated altitude exposure, at least 
in instances where exercise does not exacerbate the peripheral oxygen saturation drops 
seen with simulated altitude.

2402 Board #2 June 2 9:30 AM ‑ 11:30 AM
Relation Between Affective Valence During Exercise 
and Exercise Behavior
Zachary Zenko1, Panteleimon Ekkekakis, FACSM2. 1Duke 
University, Durham, NC. 2Iowa State University, Ames, IA.
(No relationships reported)

Theories currently used to understand exercise behavior focus on cognitive constructs 
but overlook the potential role of affect. However, recent studies have yielded evidence 
of an association between exercise-induced affect and exercise behavior, focusing on 
single assessments of affect during and post-exercise or pre-post changes. We extend 
this line of research by (a) tracking the affective response with multiple assessments 
during exercise and calculating individual slopes of change and (b) setting exercise 
intensity at the ventilatory threshold (VT), where interindividual variability in affective 
responses is expected to be maximized, according to the dual-mode theory. Purpose: 
To assess the relations between slope of affective valence (AV; i.e., pleasure-versus-
displeasure) and the mean AV during exercise at the VT with exercise behavior. 
Methods: Volunteers (N=93; 62.4% female; VO2peak: 31.77±8.73 ml·kg-1·min-1; 
BMI: 25.05±4.86 kg·m-2; age: 25.27±9.11 years) completed a maximal exercise 
test to determine the VT. One week later, participants completed a 5 min warm up 
followed by 10 min of exercise at the watts corresponding to the VT. During exercise, 
AV was assessed every 2 min using the Feeling Scale (FS; Hardy & Rejeski, 1989). 
Leisure-time moderate- and vigorous-intensity exercise behavior were assessed 
one week earlier using the International Physical Activity Questionnaire (Craig et 
al., 2003). Results: As anticipated, considerable heterogeneity in the slope of AV 
during exercise was evident; 62% of participants reported declines whereas 23.9% 
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reported improvements. The slope of AV was related to moderate (r=.22, p=.03) but 
not vigorous exercise behavior (r=.04, p=.72). Mean AV during exercise was also 
related to moderate (r=.28, p=.006) but not vigorous exercise behavior (r=-.08, p=.46). 
Conclusions: AV during exercise is associated with moderate, but not vigorous, 
exercise behavior. Future investigators should determine if changes in AV during 
exercise correspond to changes in exercise behavior in longitudinal studies.

2403 Board #3 June 2 9:30 AM ‑ 11:30 AM
Does A Mentally Demanding Cognitive Task Influence 
Motor Reaction Time?
Bart Roelands1, Jeroen Van Cutsem1, Samuele Marcora2, Romain 
Meeusen, FACSM1. 1Vrije Universiteit Brussel, Brussels, 
Belgium. 2University of Kent, Kent, United Kingdom. (Sponsor: 
Romain Meeusen, FACSM)
Email: bart.roelands@vub.ac.be
(No relationships reported)

PURPOSE. Recent research has reported mental fatigue not only impairs endurance, 
but also sport-specific technical performance. Therefore we sought to examine the 
effect of a mentally fatiguing task on a motor-reaction time (M-RT) task.
METHODS. A M-RT task was developed with Fitlight-hardware and –software in 
order to evaluate the effect of mental fatigue on stimuli-type (simple vs. response 
inhibition) and visual-field position (central vs. peripheral). Eleven untrained healthy 
subjects (age: 25 ± 4y; 6 female, 5 male) performed two experimental trials in a 
randomized crossover order. Participants first completed a baseline M-RT task 
(~6min30sec), followed by a Flanker task. Next they performed either a 90min 
mentally fatiguing task (Stroop task; MF) or watched a 90min documentary (CON). 
Immediately thereafter again the Flanker task and the M-RT task were completed. 
Accuracy (ACC) and reaction time (RT) were followed up in all tasks but the 
documentary. In addition multiple physiological and psychological measures were 
assessed during the protocol.
RESULTS. ACC on both the Stroop task (p=0.021) and the Flanker task (~3%; 
p=0.048) dropped over time in MF. Participants got faster over time on the Stroop 
task in MF (p≤0.004). RT on the Flanker task did not change over time in both 
MF and CON. Subjectively, higher (p=0.001) mental fatigue was perceived in MF 
compared to CON. Concerning the M-RT-performance, no effects were observed for 
the simple stimuli. For the response inhibition-stimuli, only in MF participants became 
significantly slower in time (~7.5%; p=0.007).
CONCLUSION. Mental fatigue negatively affects sport-specific response inhibition-
RT. Therefore, besides endurance capacity, also sport-specific cognition appears to be 
impaired by mental fatigue. The impairment in RT was independent from the visual-
field position of the stimulus and was not perceived by the participants.

2404 Board #4 June 2 9:30 AM ‑ 11:30 AM
Regulating Pleasure During Exercise: Impact on 
Exercise Adherence
Nicole B. Doolen, Walter R. Bixby, FACSM. Elon University, 
Elon, NC.
(No relationships reported)

PURPOSE: To compare the impacts of an affect-based exercise prescription (Feeling 
Scale) versus an intensity-based exercise prescription (Rating of Perceived Exertion) 
on changes in exercise adherence. METHODS: Participants were assigned to an 
FS prescription (n = 26) or an RPE prescription (n = 24) for a 6-week intervention 
consisting of at least 30 minutes of cardiovascular exercise on at least 3 days per week. 
The FS prescription required participants to maintain a perceived FS value of at least 
+3 (good), and the RPE prescription required participants to maintain a perceived 
RPE value of 12-13 (somewhat hard) throughout each exercise bout. Exercise logs 
were used to assess exercise participation and minutes of exercise per week at 1, 3, 
and 6 months post-intervention. RESULTS: For the 26 participants in the FS group 
who began the intervention, 77% completed the 6 weeks, 62% reported exercise at 1 
month, 46% reported exercise at 3 months, and 31% reported exercise at 6 months. 
For the 24 people in the RPE group who began the intervention, 67% completed the 
6 weeks, 38% reported exercise at 1 month, 21% reported exercise at 3 months, and 
25% reported exercise at 6 months. For minutes of exercise per week, a 2 (group) x 3 
(time) ANOVA with repeated measures on the time factor revealed a significant main 
effect for time, F(2, 48) = 3.20, p = 0.049. Minutes of exercise for the FS and RPE 
groups varied at 1, 3 and 6 months: FS = 96.2, 61.4, & 57.3; RPE = 89.1, 37.7, & 94.5. 
CONCLUSION: Drop-out rate was lower for the FS group across all time points. 
Three months post-intervention, more participants in the FS group reported exercise 
and they did more minutes of exercise per week. At 6 months, this trend in adherence 
for the FS group had disappeared. A more robust intervention may have improved 6 
month adherence.

2405 Board #5 June 2 9:30 AM ‑ 11:30 AM
Effect Of High-intensity Intermittent Games-based 
Activity On Cognitive Function In Adolescents
Simon B. Cooper1, Karah J. Dring1, Maria L. Nute1, John G. 
Morris1, Caroline Sunderland1, Stephan Bandelow2, Mary E. 
Nevill1. 1Nottingham Trent University, Nottingham, United 
Kingdom. 2Loughborough University, Loughborough, United 
Kingdom.
Email: simon.cooper@ntu.ac.uk
(No relationships reported)

Whilst moderate intensity exercise has been shown to enhance cognition in 
adolescents, the activity patterns of young people are typically high-intensity and 
intermittent in nature, with team games providing an enjoyable and attractive exercise 
model. Yet, the effect of games-based exercise on cognition remains unknown. 
PURPOSE: To examine the effects of a bout of games-based exercise on adolescents’ 
cognitive function. METHODS: Following ethical approval and familiarisation, 28 
adolescents (12.2±0.7 y) completed an exercise (E) and resting (R) trial in a counter-
balanced, randomised crossover design. Following a standardised breakfast of 1.5 g 
carbohydrate per kg body mass, participants completed 1 h of games-based activity 
(basketball), during which average heart rate was 154±8 beats.min-1 and maximal 
heart rate was 196±8 beats.min-1. A battery of cognitive function tests (Stroop test, 
Sternberg paradigm and Trail Making test) were completed 30 min pre-exercise, 
immediately post-exercise and 45 min post-exercise. Data were analysed using mixed 
effect models in R. RESULTS: Response times on the simple level of the Stroop 
test were unaffected, but on the complex level there was an improvement in response 
times immediately (E: -78 ms, R: +1 ms, p = 0.004) and 45 min (E: -96 ms, R: +21 
ms, p<0.001) post-exercise. Accuracy on the simple level of the Stroop test was better 
maintained 45 min post-exercise (E: +0.8%, R: -3.1%, p = 0.015), but unaffected 
immediately post-exercise and on the complex level. Response times on the one item 
level of the Sternberg paradigm were enhanced immediately post-exercise (E: -37 ms, 
R: -2 ms, p = 0.014) and on the 5 item level were enhanced immediately (E: -79ms, R: 
-1 ms, p = 0.002) and 45 min (E: -70 ms, R: -8 ms, p = 0.047) post-exercise. Accuracy 
on the Sternberg paradigm was unaffected, as was the time taken to complete both 
levels of the Trail Making test (all p>0.05). CONCLUSION: Cognitive function 
was enhanced following intermittent high-intensity team games-based activity in 
adolescents, as observed by improved response times and accuracy on the Stroop 
test and improved response times on the Sternberg paradigm. These data support the 
inclusion of opportunities for team games-based exercise during the school day to 
enhance cognitive function; a key consideration for school policy makers.

2406 Board #6 June 2 9:30 AM ‑ 11:30 AM
Comparison Of The Effects Of Self-selected And 
Prescribed Intensity Exercise On Exertion And Feeling
Walter R. Bixby, FACSM, Kristen A. Fontela. Elon University, 
Elon, NC.
Email: wbixby@elon.edu
(No relationships reported)

PURPOSE: To determine if participants rate an exercise intensity as more enjoyable 
when permitted to self-select rather than when the intensity is prescribed to them. 
METHODS: Twenty-three healthy (13 females) participants (age = 20.9 +/- .55) 
completed a graded exercise test (VO2 max male: 39.4 +/- 6.8 & female 33.9 +/- 3.8), 
a session of self-selected exercise, and a session of prescribed intensity exercise, all on 
a Lode recumbent bicycle. Each session was separated by 48 hours. During exercise, 
perceptions of the exercise were recorded using the Ratings of Perceived Exertion 
(RPE), Feeling Scale (FS), and Felt Arousal Scale (FAS). Following completion of 
each test, participants rated their enjoyment of the session using the Physical Activity 
Enjoyment Scale (PACES). The intensity of the prescribed intensity session was 
identical to the self-selected condition, although participants were not aware of this. 
RESULTS: A 2 (day) x 5 (time) repeated measures ANOVA was conducted. For RPE, 
there was a significant time main effect F(4, 59.5) = 165.25, p < 0.001. For FS, there 
was a significant condition main effect, F(1, 22) = 6.76, p = 0.016, and a significant 
time main effect, F(4, 69.1) = 11.12, p < 0.001. For PACES, a one factor repeated 
measures ANOVA revealed a significant effect of condition, F(1, 22) = 5.02, p = 0.035. 
CONCLUSIONS: In line with self-determination theory, when participants were able 
to self-select their intensity, they felt better throughout and reported greater enjoyment 
after the exercise session when compared to a prescribed intensity that was identical. 
Based on hedonic theory, this would suggest that self-selecting intensity may lead to 
increased adherence in the future.
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2407 Board #7 June 2 9:30 AM ‑ 11:30 AM
Postseason Emotion Dysregulation in High School 
Athletes
Melissa A. Fraser. Texas State University, San Marcos, TX.
Email: missyfraser@txstate.edu
(No relationships reported)

Sex, contact level, and concussion history have been associated with preseason
aggression, impulsivity, anxiety, and depression in high school athletes.
However, postseason scores have not been investigated. PURPOSE: Determine
the association of postseason depression, anxiety, aggression, and impulsivity
with sex, contact level and concussion history in high school athletes.
METHODS: Postseason concussion history and emotion dysregulation
measures were collected at one high school during 2013-2014 and 2014-2015
and at three high schools during 2015-2016. Sports were categorized into no-
contact (cross country, swimming, tennis, track), low-contact (baseball,
basketball, diving, softball, volleyball), and high-contact sports (field hockey,
football, lacrosse, soccer, wrestling). Concussion history and incident concussion
were analyzed as dichotomous variables (any vs. none). One-way analysis of
variance was used for all analyses. Preseason emotion dysregulation scores and
sport were used as covariates for all analyses. RESULTS: Postseason data were
collected from 717 athletes (n=392 males, 325 females; age=15.7 ±1.2 years)
who averaged 5.7 ± 3.5 years of sport participation. Females reported
significantly lower aggression scores compared to the males (B= -10.489,
p=0.008, 95% CI: -18.219,-2.759). Low contact sports reported significantly lower
postseason aggression compared to high contact sports (B= -10.4887, p=0.0079,
95% CI: -18.2188,-2.7586). No other significant postseason behavior
dysregulation differences were found between sex (p≥0.020), contact levels
(p≥0.0202), concussion history (p≥0.1110), or incident concussion (p≥0.2060).
CONCLUSIONS: In univariate analyses, sex and contact level were associated
with emotion dysregulation in high school athletes. Concussion history and
incident concussion were not associated with postseason emotion dysregulation
in high school athletes. Longitudinal studies over several years may be needed
to determine these relationships.

2408 Board #8 June 2 9:30 AM ‑ 11:30 AM
A Randomized Control Intervention Investigating the 
Effects of Acute Exercise on Emotional Regulation
Meghan K. Edwards, Paul D. Loprinzi. The University of 
Mississippi, Oxford, MS.
Email: medward3@go.olemiss.edu
(No relationships reported)

PURPOSE: To examine the effects of an acute bout of aerobic exercise on emotional 
regulation among young adults. METHODS: Participants (N= 27, mean age = 24.2 
years) were randomly assigned to stretch (control group, n= 10), walk (n= 9), or jog 
(n= 8) for 15-minutes (exercise 1), after which they were exposed to a film clip (3 min) 
intended to elicit a negative emotional response (e.g., sadness, anger, anxiousness). 
Participants then completed the same stretching, walking, or jogging protocol (exercise 
2) for a second time. Notably, walking and jogging occurred at a self-selected intensity 
on a treadmill. Participants’ emotions were monitored before and during both exercise 
bouts, as well as after the film clip using the Exercise Induced Feelings Inventory (EFI) 
and an affective circumplex scale. RESULTS: A group x time split-plot (baseline 
vs. post- film clip) ANOVA interaction effect was significant for anger (P=.046) 
and anxiousness (P=.038). Follow-up analyses (paired t-tests) showed that only the 
stretching group (P=.048) had a significantly increased anger score from baseline to 
post- film clip, suggesting a protective emotional effect from walking and jogging. For 
anxiousness, the P-values for the stretching, walking, and jogging groups were .21, 
.21, and .06, respectively, suggesting that anxiousness was more significantly different 
between baseline and post- film clip in the jogging group (vs. walking or stretching). 
CONCLUSIONS: Fifteen minutes of aerobic exercise (via walking or jogging) was 
more effective in regulating anger and anxiousness after a stressful event (i.e., there 
was an attenuated negative emotional response) when compared to a stretching control 
group. These findings provide evidence supporting the potential utility of exercise in 
regulating emotions, after exposure to an environmental stressor.

E-12 Thematic Poster ‑ Moving Beyond Cancer
Friday, June 2, 2017, 9:30 AM ‑ 11:30 AM
Room: 505

2409 Chair:  Kristin L. Campbell. University of British Columbia, 
Vancouver, BC, Canada.
(No relationships reported)

2410 Board #1 June 2 9:30 AM ‑ 11:30 AM
Progressive Resistance Training In Breast Cancer 
Patients Undergoing Adjuvant Therapy: Adherence To 
Training Principles
Joachim Wiskemann1, Martina E. Schmidt2, Cornelia M. Ulrich3, 
Andreas Schneeweiss1, Karen Steindorf2. 1National Center 
for Tumor Diseases, Heidelberg, Germany. 2German Cancer 
Research Center, Heidelberg, Germany. 3Huntsman Cancer 
Institute, Salt Lake City, UT. (Sponsor: Kathryn Schmitz, 
FACSM)
Email: joachim.wiskemann@nct-heidelberg.de
(No relationships reported)

Progressive resistance training (PRT) is recommended for breast cancer patients (BC) 
to prevent or mitigate treatment-related side effects. However, little attention has been 
paid to the following of principles of exercise training in various cancer treatment 
settings.
PURPOSE: To investigate principles of exercise training in BC undergoing a 12-
week twice-weekly supervised PRT concomitant to adjuvant radiotherapy (RT) vs. 
chemotherapy (CT).
METHODS: PRT documentation sheets were analyzed from 128 BC participated 
either in a randomized controlled trial investigating the effect of 12-week PRT vs. 
a relaxation control group during adjuvant CT(BEATE-Study; NCT01106820) or 
RT (BEST-Study; NCT01468766). Extracted variables were: Exercise frequency, 
progression and degression steps made, as well as %-change in weight load during the 
intervention period for three lower and four upper extremity machine-based exercises. 
Furthermore, %-change of maximal isokinetic peak torque (MIPT) in knee extensors 
and flexors measured by stationary dynamometry were available.
RESULTS: Training frequency in CT patients were significantly lower than in RT 
patients (1.38 vs. 1.77 sessions/week; p<.001). Progression steps were made in 
76% of patients under CT vs. 78% in RT treated patients. Comparable results were 
found for degression steps made (37% vs. 33%). The number of progression steps 
was significantly higher in shoulder external rotators for RT patients (p=.045) and 
borderline significant results were found in leg press and seated row (p=.07 and .15). 
In general, number of progression steps made for each exercise was low (median: 2, 
range: 0-11). Change in training weight load was significantly different in favor for the 
RT treated patients in four out of seven exercises (p<.05) and borderline significant in 
the other three (p=.07 to .15). The correlation between change in training weight load 
and change in MIPT for knee flexors and extensors was weak (r= .10 and .22).
CONCLUSIONS: BC undergoing CT faced greater challenges to adhere to principles 
of PRT than patients undergoing RT treatment. As a consequence increases in training 
weight load during the intervention period was lower. Correlation analyses further 
indicate that changes in training weight load do not necessarily result in higher strength 
values.

2411 Board #2 June 2 9:30 AM ‑ 11:30 AM
Cancer Survivor Preferences, Barriers, And Facilitators 
To Exercise After Participation In A Cancer-specific 
Community Exercise Program
Kirsten Suderman1, Kathryn Nishimura1, Nicole Culos-Reed2, 
Janice Yurick3, Margaret McNeely4. 1University of Alberta, 
Edmonton, AB, Canada. 2University of Calgary, Calgary, AB, 
Canada. 3Cross Cancer Institute, Edmonton, AB, Canada. 
4University of Alberta, Cross Cancer Institute, Edmonton, AB, 
Canada.
Email: miazga@ualberta.ca
(No relationships reported)

Including cancer survivors and their families in the planning of cancer-specific 
community exercise programming supports person-centred care, and allows for the 
identification of exercise barriers, facilitators and preferences to optimize program 
uptake and sustainability. The Alberta Cancer Exercise (ACE) pilot multi-centre 
randomized controlled trial examined the feasibility of implementing a cancer specific 
community-based exercise program. The current project was a sub-study (Edmonton 
site) utilizing an integrated knowledge translation (iKT) approach to inform future 
ACE program implementation. IKT can be described as involving knowledge users 
in the research process, in this case cancer survivors, to yield research that is more 
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applicable and helpful to the knowledge users. PURPOSE: To identify barriers, 
facilitators and preferences towards exercise of cancer survivors after participation 
in the ACE pilot study. METHODS: A longitudinal descriptive design using mixed 
methods research methodology was used to better understand the participant exercise 
experience. Following study completion, a post-study satisfaction questionnaire was 
administered and a focus group session was held. Quantitative data were analyzed 
descriptively and qualitative data used to interpret, clarify and further describe 
quantitative results. RESULTS: 82% of participants indicated a preference for a 
combination of unsupervised and supervised exercise, 77% preferring to exercise with 
other cancer survivors, and 67% for exercise programming to occur in a community 
facility. 76% perceived little to no difficulty in continuing to exercise independently. 
A major theme emerging was the lack of counselling from healthcare providers on 
exercise during the cancer treatment period. Oncologist referral to the ACE pilot 
was minimal, with 93% of survivors indicating they self-referred to the program. 
Specifically, participants identified a lack of (1) communication on the value of 
exercise for recovery and (2) provision of information on the availability of cancer-
specific exercise programming. CONCLUSIONS: An iKT approach, involving 
survivors and their families, can help inform exercise programming issues and the need 
for program modification to optimize survivor satisfaction and adherence.

2412 Board #3 June 2 9:30 AM ‑ 11:30 AM
Cardioprotection in Brest Cancer Survivors: Sports 
Activity Vs Exercise As Prescription Model
Laura Stefani1, Gianni Pedrizzetti2, Stefano Pedri3, Benedetta 
Tosi1, Giorgio Galanti1. 1Sports and Exercise Medicine Center, 
Florence, Italy. 2University of Trieste, Trieste, Italy. 3ESAOTE-
Italy-Florence(Italy) -Medical Affairs Manager, Florence, Italy.
Email: laura-stefani@tiscali.it
(No relationships reported)

PURPOSE : Cardiotoxicity is the second leading cause of long-term morbidity and 
mortality among cancer survivors. Regular exercise program and sport are normally 
proposed to maintain myocardial performance. No data is available about actual 
myocardial benefits when different levels of physical exercise are allowed. The study 
aims to report clinical and cardiac outcomes, by the 2D Speckle tracking (ST) analysis, 
in order to detect the eventual differences between the sports activity and exercise 
model to protect patients survived to breast cancer. METHODS : From a cohort of 55 
previous cancer patients, a group of 23 subjects trained in competitive sports activity 
Dragon Boat Athletes (DBA) for at least 5 yrs, were selected. They were evaluated 
by echo exam including LV Longitudinal Strain ( Sl) assessment (XStrain - Esaote) 
and matched with a group of 23 previous cancer patients following the Exercise 
as prescription therapy program. They were compared with two groups of healthy 
subjects: 20 athletes (HA) from different kinds of non competitive sports , and 20 
volunteers submitted to the exercise as prescription program. RESULTS : All data were 
compared by T-Student test. Despite not significant differences of the EF values , the 
Sl resulted to be different among the groups. Significantly higher in healthy subjects 
( p<0.01) both athletes and volunteers. No difference between the cancer subjects, 
athletes if compared to the exercise presciption model .

Groups

LV 
Global 
Sl %
(GLS)

LV Sl-
Medium 
%

LV Sl 
Bas Lat 
%

LV Sl 
Bas 
Sept%

LV Sl 
Lat 
Apex 
%

LV Sl 
Sept 
Apex 
% 

EF %

Dragon 
Boat 
Athletes 

-21.87± 
5.3

-20.02± 
5

-19.14± 
7.9

-19.29± 
5.3

-18.0± 
5.8

-24.0± 
5.9

57.2± 
5.5

Healthy 
Athletes

-25.4± 
2.1*°

-24.1± 
2.1*°

-25.0± 
4.1*°

-23.5± 
5.5*°

-23.8± 
5.5*°

-25.9± 
3.8*°

64.8± 
5.1

Patients 
submitted 
to Exercise 
as 
Prescription

-19.93± 
4

-19.21± 
4.4

-20.81± 
5.9

-17.89± 
5.7

-17.64± 
5.3

-20.52± 
7.2

59.95± 
7.3

Healthy 
subjects 
submitted 
to Exercise 
as 
prescription

-22.19± 
4.4

-21.87± 
3.8

-22.0± 
6.7

-19.22± 
4.9

-21.59± 
5.8

-24.35± 
6.8

61.39± 
5.4

Legend: * HA > ALL; ° HA> DBA; CONCLUSIONS : appropriate cardiac 
management by ST method can improve the supervision of the intensity of exercise. 
More than EF, 2D STE analysis can complete the exercise as prescription therapy. 
Regular 2D ST pattern revision can optimize and improve cancer therapy supporting 
and creating efficiencies within the health system. In addition 2D Lo Strain (Sl) 
confirms exercise as prescription therapy contributes in maintaining normal heart 
function at the same level of Dragon Boat Athletes.

2413 Board #4 June 2 9:30 AM ‑ 11:30 AM
Effect of an Argentine Tango Intervention on Gait 
Variability in Cancer Survivors
Ajit M.W. Chaudhari, FACSM, Scott M. Monfort, Marie T. 
Lamantia, Maryam B. Lustberg, Lise C. Worthen-Chaudhari. 
The Ohio State University, Columbus, OH.
(No relationships reported)

BACKGROUND: Advances in cancer diagnoses and treatment have contributed to 
improved outcomes for many cancers. The increasing number of cancer survivors 
and increased risk of falling in cancer survivors support the need for interventions to 
mitigate functional impairments in this population. Argentine tango has demonstrated 
efficacy as a dance-based intervention in improving function in the elderly as well as 
patients with Parkinson’s disease; however, the efficacy of this intervention in cancer 
survivors has yet to be elucidated.
PURPOSE: To investigate the efficacy of an Argentine tango intervention on a 
measure of fall risk (i.e., stride-to-stride gait variability) in a group of cancer survivors.
METHODS: Seven cancer survivors (2m/5f; 63.9 ± 10.2yr; 1.74 ± 0.11m; 79.7 ± 
12.1kg) participated in a 10-week Argentine tango intervention, which consisted of one 
hour of instructed class held twice a week. Gait assessments were conducted before 
starting the intervention – baseline, at a five week midpoint, and at the conclusion of 
the 10-week intervention. Gait analysis consisted of survivors walking on a treadmill 
while bilateral lower extremity kinematics were recorded (MTP Series 2 system, 
Metria Innovation). During all testing timepoints, survivors walked at the same self-
selected speeds that were identified at the baseline timepoint. Mean, standard deviation 
(SD), and coefficient of variation (CV) of stride-to-stride fluctuations in speed, stride 
length, stride time, and step width were calculated. Linear mixed models for repeated 
measures with survivors as a random effect, and testing timepoint as the fixed effect, 
were used to estimate changes for each gait parameter.
RESULTS: The CV of stride-to-stride fluctuations in speed decreased post-
intervention (pre: CV = 3.0%, post: 2.2%, p = 0.003). Additionally, the SD of stride-
to-stride speed decreased post-intervention (pre: σ = 0.026 m/sec, post: 0.019 m/sec, 
p = 0.004). No other gait parameters differed significantly between study timepoints 
(p>0.05).
CONCLUSION: Argentine tango was found to improve stride-to-stride variability in 
gait speed. This study supports the efficacy of dance-based exercise interventions to 
improve gait variability and potentially decrease falls risk in cancer survivors.

2414 Board #5 June 2 9:30 AM ‑ 11:30 AM
Exercise Maintenance After a Randomized Resistance 
Training Intervention in Breast Cancer Survivors 
Undergoing Adjuvant Therapy
Martina E. Schmidt1, Joachim Wiskemann2, Cornelia M. 
Ulrich3, Andreas Schneeweiss2, Karen Steindorf1. 1German 
Cancer Research Center (DKFZ) and National Center for 
Tumor Diseases (NCT), Heidelberg, Germany. 2University 
Hospital Heidelberg and National Center for Tumor Diseases 
(NCT), Heidelberg, Germany. 3Huntsman Cancer Institute 
and University of Utah, Salt Lake City, UT. (Sponsor: Juergen 
Scharhag, FACSM)
Email: m.schmidt@dkfz.de
(No relationships reported)

Exercise is highly recommended for breast cancer patients and survivors and may 
be increased by supervised interventions. Yet, still little is known about factors 
influencing the longterm physical activity behavior after the end of an Intervention. 
PURPOSE: To investigate the course and determinants of physical activity of breast 
cancer patients during and up to 12 months after a supervised resistance exercise 
intervention concomitant to adjuvant cancer treatment. METHODS: Physical 
activity was assessed in 227 breast cancer survivors before, during, and 3, 6 and 
12 months after they participated in two randomized controlled trials investigating 
12-week supervised resistance exercise vs. a relaxation control group concomitant 
to adjuvant chemotherapy (BEATE-Study, NCT01106820) or radiotherapy (BEST-
Study, NCT01468766). To identify determinants of physical activity multiple ordinal 
logistic regression analyses were performed. RESULTS: During adjuvant therapy 
the intervention group exercised a median 1.8 h per week (interquartile range: 1.4-
2.5), while 68% of controls did not engage in any exercise. Yet, irrespective of the 
intervention 32% of patients did not engage in any exercise at 12-month follow-up. Of 
the patients who cycled for transportation pre-diagnosis about half stopped cycling in 
the long run in both groups. In contrast, walking was maintained over time. Low levels 
of exercise at 12 months were determined by low pre-diagnosis levels of exercise 
(p<.001), lower education (p=0.0032), being postmenopausal (p=0.028), and having 
breast problems (p=0.0099) or depressive symptoms (p=0.059). At 12-month follow-
up strength exercise was more common in the exercise group compared to the control 
Group. CONCLUSIONS: Breast cancer patients markedly decreased the exercise 
level and cycling for transportation after diagnosis and treatment. Yet, our resistance 
training intervention effectively countervailed this decline and boosted strength 
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exercise in the months following the intervention. However, in the longer term many 
survivors were insufficiently active. Our results that identified subgroups especially 
vulnerable to physical inactivity may help to develop better individually tailored 
strategies to improve the physical activity behavior in breast cancer survivors in the 
long run.

2415 Board #6 June 2 9:30 AM ‑ 11:30 AM
Effects Of Exercise On Sleep Problems In Breast 
Cancer Patients Receiving Radiotherapy: A 
Randomized Trial
Karen Steindorf1, Joachim Wiskemann2, Cornelia M. Ulrich3, 
Martina E. Schmidt1. 1German Cancer Research Center, 
Heidelberg, Germany. 2University Hospital, Heidelberg, 
Germany. 3Huntsman Cancer Institute, Salt Lake City, UT. 
(Sponsor: Juergen Scharhag, FACSM)
Email: k.steindorf@dkfz.de
(No relationships reported)

Sleep problems frequently affect breast cancer patients during and after treatment 
and reduce their quality of life. However, coping and treatment strategies are mostly 
unknown or understudied. Only few studies have investigated the effect of exercise 
on sleep quality, particularly during the course of radiotherapy. PURPOSE: To assess 
within a large randomized controlled trial whether a 12-week exercise program starting 
with the radiotherapy influences sleep trajectories.METHODS: Sleep problems were 
assessed via self-report in 160 breast cancer patients before, during, and 3,6 and 12 
months after they participated in a trial investigating 12-week resistance exercise 
versus a relaxation control group concomitant to adjuvant radiotherapy (BEST-Study, 
NCT01568766). In addition, 25 age-matched women without cancer were exercising 
and followed the same study protocol for comparison purposes. RESULTS: Ordinal 
logistic regression analyses revealed significant exercise intervention effects regarding 
the changes in sleep problems (scale: 0-100) from baseline to the end of radiotherapy 
(mean between-group difference (MD): -10.2, p=0.03) and to the end of intervention 
(MD= -10.9, p=0.01), with sleep problems decreasing in the exercise group and 
increasing in the control group. At 12 months, differences were still observed but 
were statistically non-significant (MD=-5.9, p=0.3). Further adjustment for potential 
confounders did not change the results. The course of sleep problems in exercising 
women during the exercising phase was similar in breast cancer patients and in healthy 
exercisers, yet, patients experienced significantly higher levels of sleep problems at all 
times. CONCLUSIONS: Our large randomized exercise intervention trial confirmed 
results from earlier but mostly small studies that radiotherapy aggravates sleep 
problems in breast cancer patients and that exercise represents an effective treatment 
option. Given the strong link between quality of life and sleep problems, our finding 
that a 12-week resistance training for breast cancer patients undergoing radiotherapy 
reduces sleep problems is of high importance for many cancer patients.

2416 Board #7 June 2 9:30 AM ‑ 11:30 AM
Cancer Related Fatigue and Muscle Quality in 
Hodgkin’s Lymphoma Survivors
Filipe Dinato de Lima1, Claudio L. Battaglini, FACSM2, 
Ricardo Jacó de Oliveira1, Ritielli de Oliveira Valeriano1, Lorena 
Cruz1, Carlos Alexandre Vieira3, Martim Bottaro1. 1University 
of Brasília, Brasília, Brazil. 2University of North Carolina at 
Chapel Hill, Chapel Hill, NC. 3Federal University of Goiás, 
Goiânia, Brazil. (Sponsor: Claudio L Battaglini, FACSM)
Email: fdinatolima@gmail.com
(No relationships reported)

Cancer-related fatigue is the most commonly reported side effect in cancer patients. 
This debilitating fatigue is often accompanied by reductions in overall physical activity 
and physical function. Whereas fatigue in cancer survivors seems partially dependent 
on neuromuscular factors, these relationships have not been established in Hodgkin’s 
lymphoma survivors (HLS).
PURPOSE: To assess self-perceived fatigue and muscle quality in Hodgkin’s 
Lymphoma survivors.
METHODS: A total of 12 HLS, age 32.16 ± 8.06, and 36 control healthy subjects 
(CON) matched by age, gender and level of physical activity were enrolled in the 
study. Fatigue was measured using MFI-20. Muscle thickness of knee extensors (MT) 
was measured using B-mode ultrasound. Muscle quality was assessed by echo intensity 
(EI) of rectus femoris and specific torque (ST) of the knee extensors. The ST was 
calculated as follows: isokinetic peak torque (PT)/ MT. Isokinetic PT was measured 
by two sets of four maximal isokinetic knee extension at 60º/s-1. Independent samples 
T-tests were used to compare physical characteristics, muscle function and fatigue 
between HLS and CON.
RESULTS: No significant differences (p > 0.05) in any physical characteristics 
between HLS and CON were observed. There was no difference in PT (HLS: 184.58 
± 55.91 vs. CON: 199.14 ± 60.57 N.m; p = 0.552), MT (HLS: 27.35 ± 8.70 vs. CON: 
28.55 ± 7.58 mm; p = 0.439), EI (HLS: 63.18 ± 11.12 vs. CON: 65.36 ± 11.76; p 

= 0.575), and ST (HLS: 6.89 ± 1.59 vs. CON: 7.05 ± 1.46 N.m.mm-1; p = 0.737). 
However, there was a significant difference between HLS and CON for self-perceived 
fatigue (HLS: 14.00 ± 3.91 vs. CON: 10.80 ± 3.36; p = 0.009; ES = 0.8778).
CONCLUSION: A higher level of self-perceived fatigue was observed in HLS when 
compared to CON. However, no differences in muscle quality were observed when 
HLS are matched by age, gender and physical activity level with CON. It appears that 
as HLS are further out from the completion of their major treatments, their muscle 
characteristics and function are preserved if they maintain certain level of physical 
activity. This study provides insight on the potential similarities between HLS and 
CON, with same physical activities level, regarding muscle characteristics, function, 
and performance, which should be considered when prescribing exercise training to 
this population.

2417 Board #8 June 2 9:30 AM ‑ 11:30 AM
Exercise Effects On Mental Fatigue, Cognitive 
Impairment And Inflammation In 479 Cancer Patients
Karen M. Mustian, Ian Kleckner, Po Ju Lin, Calvin Cole, 
Charles Heckler. University of Rochester School of Medicine, 
Rochester, NY.
(No relationships reported)

PURPOSE: Mental fatigue and cognitive impairment (CI) are side effects experienced 
by cancer patients that arise due to chronic inflammation and diminish functional 
capacity and quality of life (QOL). We conducted a nationwide, multi-site, phase 
III RCT examining the efficacy of exercise for improving mental fatigue, CI and 
inflammation through the URCC NCORP Research Base nationwide network.
METHODS: Non-metastatic cancer patients receiving chemotherapy were 
randomized into 2 arms: 1) chemotherapy and 2) chemotherapy plus a 6-week (wk) 
exercise intervention. The intervention used the Exercise for Cancer Patients (EXCAP) 
program: a home-based, personalized prescription of aerobic walking and anaerobic 
resistance band training. Mental fatigue, CI and inflammation were assessed via 
the Multidimensional Fatigue Symptom Inventory, FACT-Cog and standard serum 
Luminex assays, respectively, at pre- and post-intervention.
RESULTS: 479 patients beginning chemotherapy were accrued (94% female, 84% 
breast cancer, mean age = 54). ANCOVAs controlling for baseline mental fatigue, CI 
and chemotherapy cycle (1 wk, 2 wk, 3 wk) revealed significant differences in mental 
fatigue, CI total score, perceived CI, impact of CI on QOL, and perceived CI by others 
(all p < 0.05) with a trend for differences in perceived cognitive ability (p < 0.10) 
between groups at post-intervention. Exercisers demonstrated less mental fatigue and 
cognitive impairment (all domains) than participants in the chemotherapy-only arm. 
T-tests revealed an exercise-induced anti-inflammatory response with down-regulation 
of pro-inflammatory cytokines (IFNg, IL-8, IL-1b) and up-regulation of anti-
inflammatory cytokines (IL-6, IL-10, sTNFra) in exercisers (all p<0.05). Conversely, 
t-tests revealed down-regulation of IL-10 and less up-regulation of sTNFra in controls 
(all p < 0.05).
CONCLUSIONS: EXCAP exercise improves mental fatigue, CI and inflammation 
in cancer patients receiving chemotherapy. Clinicians should consider prescribing 
EXCAP to reduce mental fatigue, CI and inflammation. Funding: NCI UGCA189961 
and K07CA120025.

E-13 Thematic Poster ‑ Nutritional Status of 
Athletes I
Friday, June 2, 2017, 9:30 AM ‑ 11:30 AM
Room: 304

2418 Chair:  Enette Larson Meyer, FACSM. University of 
Wyoming, Laramie, WY.
(No relationships reported)

2419 Board #1 June 2 9:30 AM ‑ 11:30 AM
75g/day Supplemental Protein Improves Lean Mass 
Index and Dance Performance Aesthetics in Female 
Collegiate Dancers
Ann F. Brown1, Tom Welsh2, Lynn Panton, FACSM2, Robert 
Moffatt2, Michael J. Ormsbee, FACSM2. 1University of Idaho, 
Moscow, ID. 2Florida State University, Tallahassee, FL. 
(Sponsor: Dr. Michael J. Ormsbee, FACSM)
(No relationships reported)

Body composition and fitness are just as important as technique development for 
dancers. Supplemental protein may be a simple way to optimize body composition, 
performance, and aesthetics without dramatically changing classical training. To date, 
no studies have investigated the impact of supplemental protein on body composition 
and performance in dancers. PURPOSE: To determine the extent to which 12 
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weeks of supplemental whey protein (PRO) would optimize body composition and 
performance in female dancers compared to an isocaloric placebo (PLA; maltodextrin). 
METHODS: Female collegiate dancers (N=21; 19.6 ± 1.4 years) completed a 
randomized, double-blind study. Participants were randomly assigned PLA or PRO 
and consumed one dose (25g) three times daily for 12 weeks. Testing was completed at 
baseline, 6, and 12 weeks which included 24-hour urine collection, body composition 
assessment (DXA), performance tests, and a functional dance performance assessment. 
Data were reported as mean ± SD. Dependent variables were analyzed by one-way 
ANOVA. Significance was accepted at p<0.05. RESULTS: There were no significant 
differences between groups at baseline. PLA consumed significantly lower protein (0.9 
g/kg/day) than PRO every week of the study (2.4 g/kg/day; p<0.001). Body weight, 
fat and lean mass did not change between groups or over time. Lean mass index (LMI; 
absolute value of fat change plus muscle change) was significantly higher in PRO 
(+0.6 ± 1.9) compared to PLA (-1.8 ± 3.1; p=0.048) at week 12. PLA significantly 
increased peak power during the Wingate anaerobic power test from baseline to week 
12 absolute (746.4 ± 92.9 W, 856.3 ± 51.6 W; p=0.005). Although not significant, 
PLA completed the study in negative nitrogen balance whereas PRO was in positive 
nitrogen balance. Differences detected in aesthetic presentation from baseline to week 
12 were significantly lower in PLA (1.9 ± 0.5; 1.0-5.0 scale) compared to PRO (2.6 ± 
0.8; p=0.048). CONCLUSIONS: Protein supplementation for 12 weeks significantly 
improved LMI as well as aesthetic presentation during dance performance. 
Additionally, protein supplementation provides a simple way to improve the diet and 
LMI in a group of dance athletes that require nutritional attention. This study was 
supported by a Dymatize Nutrition Sports Performance Institute grant.

2420 Board #2 June 2 9:30 AM ‑ 11:30 AM
Inadequate, Habitual Dietary Protein Intake Amid 
Inadequate Caloric Intake In Collegiate Female 
Gymnasts
William R. Lunn. Southern Connecticut State University, New 
Haven, CT.
Email: lunnw1@southernct.edu
(No relationships reported)

Collegiate, women’s gymnastics is a sport that requires explosive muscular 
contraction, muscular endurance, and demands twice-daily workout schedules. What 
is lesser known is if day-to-day variations in eating exist, and if so, would they tend 
to result in balanced energy requirements, or a deficit. PURPOSE: To determine if 
daily variations in energy intake and nutrient insufficiency occurs during a competition 
week for female gymnasts. METHODS: Female, NCAA gymnasts (n=14; 20.1±1.2 
y; BMI=23.4±2.5 kg·m-2) provided 7-day food and physical activity recalls during a 
competition week. Athletes also completed a resting metabolic rate (RMR) test using 
indirect calorimetry with a calibrated metabolic system (Parvo Medics). The Mifflin-
St. Jeor formula was also used to compare total daily energy expenditure (TDEE) 
estimation to the laboratory determination. Exercise-induced thermogenesis was 
determined using the activity recall and MET values from the compendium of physical 
activity. Dietary-induced thermogenesis was calculated as 10% of mean caloric intake. 
A nutritional database software package (Nutritionist Pro v. 5.0) was used to analyze 
the 7-day food recalls. RESULTS: By ANOVA, RMR estimated using Mifflin-St. Jeor 
was significantly less than that measured via indirect calorimetry (1320 ± 75 vs. 1618 
± 204 kcal; p<0.01), which resulted in a significantly lower TDEE from the formula 
than lab measurement (1746 ± 131 vs. 2074 ± 261 kcal; p<0.01). Daily kcal intake 
was significantly lower than lab TDEE (1832 ± 399 vs. 2074 ± 261 kcal; p=0.01), but 
similar to the formula estimation (1746 ± 131 kcal). Dietary protein intake (1.20 ± 
0.27 g/kg/d) was at the low end of the ACSM-recommended range for active athletes 
(1.2-1.7 g/kg/d), and remarkably lower than the recommended rage for athletes in 
negative energy balance (2.0 g/kg/d). Daily leucine intake (2.7 ± 1.0 g/d) was also 
notably lower than the recommended intake (8 g/d). CONCLUSION: Female, 
collegiate gymnasts do not consume enough calories, dietary protein, or leucine to 
meet recommended guidelines for athletes. The Mifflin-St. Jeor formula for TDEE 
estimation underestimated the kcal expenditure for the athletes, but was similar to the 
athletes’ dietary self-report. Gymnasts should consume almost twice their habitual 
protein intake during a competition week.

2421 Board #3 June 2 9:30 AM ‑ 11:30 AM
Comparison Of Dietary Energy And Macronutrient 
Intakes Of Division Iii Athletes To Sports Nutrition 
Guidelines
Trisha Sterringer, Elizabeth Goecke, Haley Murrell, Erin Simon, 
Kristen Ruckstuhl, Madeline Deabler, Lynn Cialdella-Kam. Case 
Western Reserve University, Cleveland, OH.
(No relationships reported)

Sports nutrition guidelines have been proposed that aim to enhance sports performance 
and support overall health. However, collegiate athletes often struggle to meet these 
guidelines for several reasons (e.g., cafeteria meal plans, travel schedules, and 
lack of nutrition knowledge). PURPOSE: To determine if Division III athletes are 

meeting recommended intakes for energy and macronutrients based on the guidelines 
set forth by American College of Sports Medicine Position Stand on Nutrition and 
Athletic Performance. METHODS: This retrospective chart review assessed energy 
and macronutrient intakes of 56 Division III athletes from 3-day food analyzed in 
Food Processor (Salem, OR). Data was summarized as means (standard deviations). 
Wilcoxon Sign Rank t-test was used to evaluated macronutrients intakes against 
recommendations. RESULTS: Energy and macronutrients intakes by sports are 
presented in Table 1. Overall, carbohydrate intake was 4.6(0.4) g/kg/d for all athletes 
and below targeted levels appropriate for their sports (p<0.0001). Protein intake of 
1.4(0.4) g/kg/d was adequate across sports and greater than lower end of recommended 
range for protein of 1.2 g/kg/d (p=0.0013). However, ~one-third of athletes had 
intakes <1.2 g/kg/d. Dietary fat intake was on the upper end of recommendations 
(intake=32.6 (6.4)% of total kcal/d) with 19 athletes having intakes >35% of total 
kcal/d. CONCLUSIONS: Overall, collegiate athletes could benefit from strategies 
to include carbohydrate-rich foods in their diet and a possible reduction in saturated 
dietary fat intake.

Table 1: Energy and Macronutrient Intakes by Sports Expressed as Means (SD)

Description 
(SD)

Women’s 
Basketball 
(n=5)

Women’s 
Swimming 
(n=15)

Women’s 
Tennis 
(n=8))

Men’s 
Tennis 
(n=8)

Women’s 
Track 
and Field 
(n=12)

Men’s 
Wrestling 
(n=5)

Energy (kcal/d) 2,188 
(307) 2,347 (389) 1,960 

(372)
2,979 
(594)

2,267 
(510)

2,253 
(540)

Carbohydrates 
(g/kg/d) 3.7 (0.6) 4.6 (1.1) 4.5 (1.0) 5.5 

(1.4) 5.1 (1.3) 2.8 (1.0)

Protein (g/kg/d) 1.2 (0.1) 1.3 (0.3) 1.1 (0.2) 1.7 
(0.6) 1.5 (0.2) 1.3 (0.5)

Fat (% of Total 
Kcal/d) 33 (7) 33 (6) 30(9) 31 (6) 33 (3) 37 (12)

Fiber (g/d) 31 (15) 24 (9) 25 (9) 24 (8) 27 (9) 23 (12)

2422 Board #4 June 2 9:30 AM ‑ 11:30 AM
Effect of Vitamin D Supplementation on 25(OH)D 
Status in Elite Athletes with Spinal Cord Injury
Kelly L. Pritchett1, Robert C. Pritchett1, Lauren Stark1, Elizabeth 
Broad2, Melissa LaCroix3. 1Central Washington University, 
ELLENSBURG, WA. 2US Olympic Committee, Chula Vista, 
CA. 3Canadian Sport Institute Pacific, Richmond, BC, Canada. 
(Sponsor: Enette Larson-Meyer, FACSM)
Email: kelly.pritchett@cwu.edu
(No relationships reported)

Recent studies suggests that a substantial proportion of elite athletes with SCI (spinal 
cord injury) have insufficient 25(OH)D status which may be associated with decreased 
muscle strength.
Purpose: This study: 1) examined the effects of a 16-wk Vitamin D supplementation 
protocol on 25(OH)D concentration and 2) determined whether subsequent 25(OH)D 
status impacts muscle function/performance in elite athletes with SCI.
Methods: Thirty-four members of the US Olympic Committee Paralympic program, 
and the Canadian Wheelchair Sports Association from outdoor and indoor sports 
participated. Serum 25(OH)D concentrations, lifestyle and dietary factors were 
assessed during the Winter and Spring. Participants were assigned to a 16-week sliding 
scale vitamin D3 (cholecalciferol) (KleanAthlete Brand) supplementation protocol 
based on initial 25(OH)D levels. Participants with deficient 25(OH)D (<20ng/mL-

1) status received 50,000 IU/wk for 8 wks, and participants with insufficient status 
(20-30 ng/mL-1) received 35,000 IU/week for 4 weeks followed by a maintenance 
dosage of 15,000 IU/wk. Participants with sufficient status (>30ng/mL-1) received the 
maintenance dosage of 15,000 IU/wk. Performance measurements were assessed using 
a 20 meter wheelchair sprint, and handgrip strength. A paired t-test was used to assess 
differences in 25(OH)D status and performance before and after supplementation, 
respectively.
Results: 25 (OH) D concentrations increased significantly after supplementation 
(P <.001; 26.5 + 9.7 ng/mL-1; 44.5 + ng/mL-1; mean + SD) for Winter and Spring, 
respectively. 26% of athletes had sufficient 25(OH)D concentrations prior to 
supplementation, and 94% had sufficient concentrations post supplementation. 60% of 
participants improved handgrip strength post supplementation. However, no change in 
wheelchair sprint performance time was observed.
Conclusion: The 16-week sliding supplementation protocol used in the current 
study is effective for achieving sufficient vitamin D concentrations during the winter 
months in elite athletes with SCI. Furthermore, handgrip strength improved in 60% of 
participants post supplementation.
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2423 Board #5 June 2 9:30 AM ‑ 11:30 AM
Evaluation of Nutrient Intakes of Masters Athletes
Ritanne Duszak1, Jody L. Herman1, Emily N. Werner, 191021, 
Jacqui Van Grouw1, Rachel C. Kelley2, Francesco Alessio1, 
Micahael L. Bruneau1, Stella L. Volpe, FACSM1. 1Drexel 
University, Philadelphia, PA. 2University of Florida, Gainesville, 
FL. (Sponsor: Stella Lucia Volpe, FACSM)
Email: ritanneo@gmail.com
(No relationships reported)

Optimal nutrition enhances athletic performance. Eating adequate amounts of energy 
and meeting recommendations for macronutrients are essential and a priority for 
athletes. PURPOSE: To evaluate the dietary intakes of macronutrients of Masters 
Athletes. METHODS: This cross-sectional study included 25 Masters Athletes (14 
females, 11 males), 39.4±10.1 years of age. Body composition was determined by 
dual-energy X-ray absorptiometry (DXA). Participants completed a self-administered 
Block Food Frequency Questionnaire (FFQ) used to assess dietary patterns over the 
previous year. The FFQs were analyzed by a third party source; however, statistical 
analyses were conducted by the researchers. For the purposes of this study, athletes 
were classified as either lean or non-lean based on percent body fat. Female athletes 
with < 24.4% and male athletes with < 17.4% body fat were considered lean. 
RESULTS: Average carbohydrate intake was 44.7±6.6% and 47.7±7.6% of total 
energy intake for lean and non-lean athletes, respectively. Average protein intake 
was 15.3±2.8% and 15.02±2.0% of total energy intake for lean non-lean athletes, 
respectively. Average fat intake was 38.1±7.4% and 36.5±4.9% of total energy intake 
for lean and non-lean athletes, respectively. There were no significant differences 
between groups in percent of carbohydrate, fat and protein consumed to total energy 
intake diet. CONCLUSION: Macronutrient recommended intakes for carbohydrates 
and proteins are being met for Masters Athletes, which helps to ensure optimal 
performance; yet proportional fat intake is above recommendations. Nonetheless, aside 
from the Dietary Reference Intakes, specific recommendations for Masters Athletes 
have not been established. These represent data from an unfunded research project

2424 Board #6 June 2 9:30 AM ‑ 11:30 AM
Evaluating Diet Quality in SEAL Qualification Training 
Students
Kim Beals1, Matthew E. Darnell1, Mita Lovalekar1, John 
Haubenstricker2, Bradley C. Nindl, FACSM1. 1University of 
Pittsburgh, Pittsburgh, PA. 2John Haubenstricker, San Diego, 
CA. (Sponsor: Bradley C Nindl, FACSM)
Email: Beals.kim@pitt.edu
(No relationships reported)

BACKGROUND: Healthy Eating Index 2010 (HEI-2010) is a tool that was developed 
to assess diet quality and adherence to the 2010 Dietary Guidelines for Americans. 
Lower total HEI scores have been associated with higher rates of obesity, heart disease, 
cancer and chronic systemic inflammation. PURPOSE: To Evaluate the diet quality 
in Seal Qualification Training (SQT) students. METHODS: 264 SQT students (age: 
24.3±2.6 (mean±SD), height: 179.5±6.6 cm, weight: 85.0±8.2 kg; body fat: 14.3±4.1) 
completed a 24-hour diet recall using the Automated Self-administered 24-hour recall 
(ASA24) diet assessment tool (National Cancer Institute). The HEI is made up of 
12 food group components, broken down into 2 categories: adequacy (foods to eat 
enough nutrients for overall health) and moderation (foods to limit). RESULTS: 
The total HEI-2010 score was 56.2±15.0. The adequacy HEI-2010 component scores 
(mean±SD/max score, higher score = higher consumption) were: total Veg 3.0±1.5/5, 
Green/Bean Veg 2.3±2.3/5, Total Fruit 2.4±2.0/5, Whole Fruit 2.4±2.1/5, Whole Grain 
3.8±3.6/10, Total Dairy 6.2±3.1/10, Total Protein 4.7±0.8/5, Seafood/Plant Protein 
2.8±2.2/5, Fatty Acid Ratio 4.7±3.5/10. The moderation components of HEI-2010 
(mean±SD/max score, higher score = lower consumption) were: Sodium 2.8±3.1/10, 
Refined Grains 7.5±2.9/10, 13.7±5.5/20. CONCLUSION: The HEI score for SQT was 
56.2 (out of a total 100), slightly lower than the US population score of 59. Students 
scored particularly low in the Vegetable, Fruit, Whole Grain, Seafood/Plant Protein and 
Fatty Acid categories and had, higher consumption of empty calorie foods/beverages 
(with added sugar, fat and alcohol). A dietary pattern low in fruits, vegetables, whole 
grains and fish, high in refined foods with added sugar, fat and alcohol promotes a 
pro-inflammatory state, higher body fat and earlier onset of chronic disease. Improving 
diet quality by increasing fruit, vegetable, whole grains and healthy fats, may have 
implications in reducing systemic inflammation, which can aid with recovery from 
training, improved immune response, prevention of chronic diseases and improved 
overall health.
Supported by ONR N00014-11-1-0929.

2425 Board #7 June 2 9:30 AM ‑ 11:30 AM
Behavioural Predictors Of Muscle Dysmorphia 
Symptomatology In Natural Bodybuilders
Lachlan Mitchell1, Stuart B. Murray2, Matthew Hoon3, Daniel 
Hackett1, Tania Prvan4, Helen O’Connor1. 1University of Sydney, 
Sydney, Australia. 2University of California San Francisco, 
San Francisco, CA. 3Australian Catholic University, Canberra, 
Australia. 4Macquarie University, Sydney, Australia. (Sponsor: 
Melinda Manore, FACSM)
Email: lachlan.mitchell@sydney.edu.au
(No relationships reported)

Muscle dysmorphia (MD) is a psychological disorder characterized by a pervasive 
belief that one is insufficiently muscular, despite often being large and strong. 
Nosological similarities are recognized between MD and eating disorders (EDs).
PURPOSE: To identify predictors of MD symptomatology in natural competitive 
bodybuilders (BB).
METHODS: An online survey was developed to investigate the relationship between 
MD, ED and competition practices used in competitive bodybuilding. To be included, 
participants needed to have competed in a drug tested bodybuilding contest in the past 
18 months. The survey assessed demographic characteristics, diet, supplementation 
and training practices, MD symptoms via the muscle dysmorphic disorder inventory 
(MDDI) and ED symptoms via the eating attitudes test (EAT-26). Stepwise linear 
regression was performed to assess the relationship between MD and ED symptoms, 
diet, supplementation and training practices.
RESULTS: Sixty participants (age 30±7 yrs) met inclusion criteria and completed 
the survey. Mean scores on the EAT-26 (8.5 ± 6.3) were low, and on the MDDI (35.2 
± 8.0), mid-range. No nutrition, supplementation or training factors were found to 
predict MD symptomatology. The EAT-26 score (β=0.268, p=0.032) and rate of 
pre-competition weight loss (β=0.307, p=0.012) were significant predictors of MD. 
Competition experience was negatively associated with MD (β=-0.243, p=0.051). The 
model explained 21.1% of the variance in MD. Despite its known association with ED, 
weight suppression was not associated with MD (p=0.746).
CONCLUSIONS: The predictive validity of eating disorder psychopathology 
underscores the salience of disordered eating pathology in presentations of MD. 
These results suggest that it is the presence of disordered eating attitudes and beliefs 
that separate BB with MD from BB without MD. In support of this, greater rate of 
pre-competition weight loss, which may reflect disordered eating practices, is also 
predictive of MD symptomatology. Lastly, an inverse relationship between competition 
experience and MD symptoms may suggest that although those susceptible to MD 
may be attracted to bodybuilding, their cognitive and behavioural symptoms may 
potentially impede longer-term engagement in the sport. Longitudinal studies are 
needed to confirm this.

2426 Board #8 June 2 9:30 AM ‑ 11:30 AM
Water Loading in Combat Sport Athletes as a Means to 
Acutely Manipulate Body Mass
Reid Reale1, Ian Dunican2, Gary Slater3, Louise M. Burke, 
FACSM1. 1Australian Institute of Sport, Bruce, Australia. 
2University of Western Australia, Perth, Australia. 3University of 
the Sunshine Coast, Maroochydoore, Australia. (Sponsor: Louise 
Burke, FACSM)
Email: reid.reale@ausport.gov.au
(No relationships reported)

Athletes in weight category sports practice various methods of acute weight loss, 
with recent research and long standing “grey literature” demonstrating the popularity 
of ‘water loading’ (the consumption of large volumes of fluid for several days, 
prior to withholding intake) as a means to increase body water losses following 
fluid restriction. No research has examined this technique or its risk of causing 
hyponatremia. PURPOSE: To determine the effectiveness and safety of water loading 
and assess potential mechanisms. METHODS: Male combat sport athletes (n=21, 
77.5±8.1kg 177.5±6.1cm, 26.6±4.0years) were separated into a control (CON, n=10) 
and water loading (WL, n=11) group. Subjects were fed a standardised isoenergetic 
diet based on fat free mass (assessed via DXA scan) controlling for macronutrient, 
sodium and fibre content for 6 days. Day 1-3 fluid intake was 40mL/kg CON and 
100mL/kg WL. Day 4 fluid intake was 15mL/kg CON and WL. Day 5 no fluid was 
consumed until midday with both groups following the same rehydration protocol 
until day 6. Urine sodium, specific gravity (USG) and volume were recorded 
alongside training sweat losses and sleep quality/ duration (measured via actigraphy) 
throughout. Renal hormones (vasopressin, renin, and aldosterone), blood urea and 
electrolytes (U+Es) and body mass (BM) were measured each morning (fasted) and 
evening following 30 min supine rest. Physical performance was assessed pre and post 
intervention. Two way repeated measures ANOVAs were used to assess differences 
between groups. RESULTS: Following fluid restriction, significant differences with 
large effect sizes were found in fluid input/output ratio (39.11%, p < 0.01, ES=1.2) 
and BM loss (0.6%BM, p=0.02, ES=0.82). No differences in sleep or performance 
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measures existed. Time had a significant effect on USG, all U+Es and renal hormones 
(p < 0.05). An interaction effect existed between time and intervention on blood 
sodium, potassium, chloride, urea, creatinine, USG and vasopressin (p < 0.05) but not 
on other hormones or electrolytes. No mean U+Es differed from reference range or 
approached critical values. CONCLUSION: Water loading appears to be a safe and 
effective method of acute BM loss under the conditions utilised in this study. Changes 
in vasopressin may in part underlie the mechanism facilitating this technique.

E-14 Thematic Poster ‑ Rehab and Recovery in 
Skeletal Muscle and Connective Tissue
Friday, June 2, 2017, 9:30 AM ‑ 11:30 AM
Room: 101

2427 Chair:  Matthew C. Kostek, FACSM. Duquesne University, 
Pittsburgh, PA.
(No relationships reported)

2428 Board #1 June 2 9:30 AM ‑ 11:30 AM
Knee Morphology After Secondary Ipsilateral ACL 
Injury Compared to Those that Have Not Reinjured
Lindsey K. Lepley1, Jessica E. Digiacomo1, John A. Redman2, 
Riann M. Palmieri-Smith2. 1University of Connecticut, Storrs, 
CT. 2University of Michigan, Ann Arbor, MI.
Email: lindsey.lepley@uconn.edu
(No relationships reported)

Modifiable and non-modifiable risk factors have been identified for primary anterior 
cruciate ligament (ACL) injury, however less research is available examining risk 
factors for a second ACL rupture. Identifying whether bony morphological factors 
are different (or more exaggerated) among those that experience a secondary ACL 
injury is critical to understanding if non-modifiable risk factors are associated with 
re-injury. PURPOSE: To identify if bony morphology is different among those that 
experience a secondary ACL re-injury as compared to ACL individuals that do not. 
METHODS: ACL participants were tracked after return-to-play following primary 
reconstruction, and if individuals experienced a second ipsilateral injury (ACLx2, 
n=14, 8f/6m,17.9±4.0yrs), the primary clinical magnetic resonance imaging was 
analyzed for bony morphological risk factors. ACLx2 participants were matched to 
individuals (sex, age, height, graft, gender and activity level) that had undergone 
reconstruction but did not experience re-injury (ACLx1, n=14, 8f/6m, 18.7±4.0yrs). 10 
healthy controls were also enrolled (5m/5f, 20.8±3.9yrs) for the purposes of comparing 
our ACL data against healthy knees. Lateral and medial posterior tibial slopes (LPTS, 
MPTS), notch shape index (NSI), and medial tibial plateau depth of concavity (MDC) 
were compared between all ACL participants (combined ACLx1 and ACLx2 groups) 
and controls using independent t-tests and across groups (ACLx1, ACLx2, controls) 
using one-way ANOVAs. RESULTS: All ACL reconstructed patients had a steeper 
LPTS than controls (6.5±2.7deg vs. 3.9±3.7deg, d=0.87, 95% CI 0.11-1.60, P=0.023), 
however no difference in LPTS was found between ACLx1 and ACLx2 (6.8±3.2deg 
vs. 6.3±2.4deg, P>0.05). No differences in MPTS, NSI and MDC were found between 
all ACL participants (combined ACLx2 and ACLx1) and controls, or between ACLx1 
and ACLx2 (P>0.05). CONCLUSION: Compared to healthy individuals, a steeper 
LPTS is a common bony abnormality among all ACL injured participants. Individuals 
that go onto experience a second ipsilateral ACL injury, do not have more exaggerated 
bony morphology than those that do not, suggesting that differences in modifiable risk 
factors at return-to-play may contribute to re-injury.

2429 Board #2 June 2 9:30 AM ‑ 11:30 AM
Focused Shockwave Therapy & Low Level Laser 
Therapy In Patella Tendinopathy Among German 
Soccer Players
Karsten Knobloch. SportPraxis Prof. Dr. Karsten Knobloch, 
Hannover, Germany.
Email: kknobi@yahoo.com
(No relationships reported)

PURPOSE: To assess the feasibility and efficacy of combined focused extracorporeal 
shockwave therapy (ESWT) & low level laser therapy (LLLT) in addition to 
conventional eccentric training in patella tendinopathy among elite professional soccer 
players with patella tendinopathy.
METHODS: 34 German Bundesliga soccer players suffering from patella 
tendinopathy > 4 weeks underwent both, conventional and Power Doppler ultrasound 
determining the size of tendon diameter as well as the amount and location of 
neovascularisation by PowerDoppler ultrasound in my practice. The multimodal 
tendon treatment consisted of three sessions of: • Focused extracorporeal shockwave 
therapy (Storz Ultra device, 0.15-0.3mJ/mm2,1000-2000 impulses per session) • Low 

Level Laser Therapy (LLLT, Irradia 904nm 12-fold laser device) • Eccentric training 
on a 25° decline board (daily 6x15 repetitions per leg according to Alfredson’s scheme) 
RESULTS: Pain at exercise (on a visual analogue scale 0-10) was reduced from 6±2 to 
2±2 at six weeks and 1±1 after 12 weeks of treatment. Morning stiffness was reduced 
at six weeks by 56% and 87% after 12 weeks. The degree of neovascularisation in 
PowerDoppler ultrasound was reduced from Öhberg degree 3+ to 0-1+ after 12 weeks 
as was the tendon diameter by 38% in grey scale ultrasound. VISA-P scores improved 
by 32% at six weeks and 51% at 12 weeks. Players were able to return to sport at 
mean 18±12 days after initiation of the weekly therapy. CONCLUSIONS: Combined 
focused shockwave & low level laser tendon therapy accompanied by daily eccentric 
training are able to improve patella tendon function with a sustained effect in soccer 
athletes with an early return to game play.

2430 Board #3 June 2 9:30 AM ‑ 11:30 AM
Progenitor Cells From Cartilage: Grade Specific 
Differences In Stem Cells Markers Expression
Marija Mazor1, Annabelle Cesaro1, Mazen Ali2, Thomas M. 
Best, FACSM3, Eric Lespessailles1, Hechmi Toumi1. 1Service 
de Rhumatologie, Centre Hospitalier Régional d’Orléans, 
La Source, France, Orleans, France. 22-Service chirurgie 
orthopédique et traumatologique Centre Hospitalier Régional 
d’Orléans, La Source, France, Orleans, France. 3Department of 
Orthopedics, Division of Sports Medicine, Miami, FL. (Sponsor: 
Thomas best, FACSM)
Email: hechmi.toumi@univ-orleans.fr
(No relationships reported)

BACKGROUND: Recent research confirmed the presence of Mesenchymal stem cell 
(MSC) - like progenitors (MPC) in both normal and osteoarthritic cartilage. However, 
there is only limited information concerning how MPC markers develop with 
osteoarthritis progression. The purpose of this study is to determine the prevalence 
of MPC markers in different OA grades. MATERIALS AND METHODS: Human 
osteoarthritic tibial plateau were obtained from ten patients undergoing total knee 
replacement. Each sample had been classified into a mild or severe group according to 
OARSI scoring. Tissue was taken from each specimen and mRNA expression levels 
of CD105, CD166, Notch 1, Sox9, Acan and Col II A1 were measured at day 0 and 
day 14 (2 weeks in vitro). Furthermore, MSC markers: Nucleostemin, CD90, CD73, 
CD166, CD105 and Notch 1 were studied by immunofluorescence. RESULTS: mRNA 
levels of MSC markers did not differ between mild and severe OA at day 0. At day 
14, protein analysis showed that proliferated cells from both sources express all 6 
MSC markers. Only cells from mild OA resulted in a significant increase of mRNA 
CD105 and CD166 after in vitro expansion. Moreover, cells from the mild OA showed 
significantly higher levels of CD105, Sox9 and Acan than those from severe OA. 
CONCLUSION: Results confirmed the presence of MSC markers in mild and severe 
OA tissue on both mRNA and protein levels. We found potential differences between 
cells obtained from mild compared to severe which suggests that mild OA derived cells 
may have a greater MSC potential.

2431 Board #4 June 2 9:30 AM ‑ 11:30 AM
Relaxin Influences Knee Laxity Changes Across the 
Menstrual Cycle
Travis Anderson, Zachary Kincaid, Laurie Wideman, FACSM, 
Sandra J. Shultz, FACSM. University of North Carolina at 
Greensboro, Greensboro, NC. (Sponsor: Dr. Sandra J. Shultz, 
FACSM)
Email: t_ander2@uncg.edu
(No relationships reported)

Greater knee laxity is associated with an increased risk for anterior-cruciate ligament 
(ACL) injury, particularly in women. Research suggests that the hormone relaxin 
may influence the structural integrity of the ACL, rendering a weaker and more 
lax ligament. PURPOSE: To assess the impact of relaxin on knee laxity once 
progesterone and testosterone (potential endocrine antagonists) are accounted for. 
METHODS: College-aged females (166.0±5.7cm, 65.9±8.5kg, 20.8±2.9yr) provided 
blood samples for the first 6 days of menses and first 10 days of luteal phase of one 
menstrual cycle. Knee laxity was recorded as anterior knee laxity (AKL; mm), genu 
recurvatum (GR; °), and general joint laxity (GJL; score, 0-9), and dependent variables 
were calculated as mean (X), cyclic Δ (max – min), coefficient of variation (CV), and 
standard deviation (SD). Progesterone (P; ng/ml), testosterone (T; ng/dl), and relaxin 
(R; pg/ml) were analyzed via ELISA assays. The sum of the 6 greatest hormone 
concentrations during menses (M) and luteal phase (L) and the change in exposure 
from M to L (MLΔ) were calculated. Only subjects with captured R and P peak were 
included in analysis (n=18). M and MLΔ for each hormone were entered into backward 
stepwise (in: p=.05, out: p=.20) multiple linear regression models to predict each 
laxity measure. RESULTS: R and P were significantly different between M and L 
(p<.001, RM=22.2±29.4 vs. RL=147.0±96.3; p<.001, PM=5.8±1.8 vs. PL=89.7±36.6), 
whereas T was less variable (p=.07, TM=203.8±63.0 vs. TL=222.7±82.6). All laxity 
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showed variation across the menstrual cycle (range [min-max]: AKL=5.9-7.6; GR=2.6-
5.6; GJL=.8-2.1). Significant models were observed for GRX (p=.014; R2=.418; 
GRX=3.501+.1.024RMLΔ-.757RM-.395PMLΔ), GJLMLΔ (p=.044; R2=.253; GJLMLΔ=-
.469RMLΔ-.440TM), and GJLX (p=.035; R2=.379; GJLX=-.317RM-.353PM-.440PMLΔ-
.507TM). Models for AKLMLΔ, AKLCV, GRΔ, and GJLSD approached significance (all 
p<.075). CONCLUSION: Once controlling for P and T, R was a significant predictor 
of knee laxity mean and cyclic changes. These findings would suggest that R, 
combined with other sex hormones, may affect the structural integrity of the ligament 
and impact injury risk. Further study is needed to explore potential mechanisms for 
this association.

2432 Board #5 June 2 9:30 AM ‑ 11:30 AM
The Human Piriformis Muscle: Sensory, Postural, Or 
Just A Pain
Matthew C. Kostek, FACSM, Rachel Sweetnich, Tim Dusch. 
Duquesne University, Pittsburgh, PA.
Email: kostekm@duq.edu
(No relationships reported)

Piriformis syndrome is a form of low back pain that is debilitating and difficult to 
treat. Physical therapy is often effective but in some cases the Piriformis muscle is 
disconnected or removed entirely through surgery. The short term consequences of 
this procedure are negligible but the long term consequences have not been studied. 
Furthermore, because of its size and anatomical location, it is not thought to be a 
primary mover of the body. The purpose and necessity of the muscle is an area of 
speculation. We hypothesized that it is a sensory and postural muscle, which could 
explain why short term consequences of its removal are minimal.PURPOSE: To 
determine the density of muscle spindles and fiber type composition of the human 
Piriformis muscle.
METHODS:Six human cadavers (male = 3, female = 3) had their right and left 
Piriformis muscles removed for histological analysis. Whole muscles were paraffin 
embedded, sectioned, H&E stained or stained with myosin heavy chain antibodies. 
Microscopy analysis examined spindle density and fiber type composition.
RESULTS: The average spindle density per muscle was 3.4+1 and was not 
significantly different between male and female (p=0.46). Fiber type composition was 
84+8% slow twitch and was not different between male and female (p=0.23).
CONCLUSIONS: The human Piriformis muscle does not appear to be a sensory 
muscle due to the low concentration of muscle spindles but is very likely a postural 
muscle. The results of this characterization may better inform treatments including the 
surgical removal and long term rehabilitation.

2433 Board #6 June 2 9:30 AM ‑ 11:30 AM
The Effects Of Cryo-compression Therapy On 
Recovery From An Acute Bout Of Resistance Exercise.
William H. DuPont, Vincent H. Hardesty, Emily C. Barnhart, 
Brek J. Meuris, William J. Kraemer, FACSM. The Ohio State 
University, Columbus, OH. (Sponsor: William J. Kraemer, 
FACSM)
Email: dupont.35@osu.edu
(No relationships reported)

Compression and cold therapy used separately have consistently shown to reduce these 
deterrents. However, the effects of combining compression and cold therapy (cryo-
compression) as a single recovery modality has yet to fully examined. PURPOSE: 
To examine the effects of Aquilo Cryo-compression Pants (Aquilo Sports, Louisville, 
KY) on recovery from a lower body resistance exercise bout typically used by 
recreationally active individuals. METHODS: Sixteen healthy adult men were matched 
and then randomly assigned to either Control (CON) or the Aquilo Cryo-Compression 
Pants (ACC) groups. Participants performed a typical lower body workout consisting 
of barbell back squats, stiff legged deadlifts, and Nordic hamstring curls. and then 
received 20 minutes of either cryo-compression using the Aquilo Cryo-Compression 
Pants (ACC) or nothing (CON) post exercise. Pain, soreness, mood, sleep quality, 
power, and reaction time, and muscle fatigue/damage biomarkers were measured at 
specific time points. RESULTS: The mean value comparisons show that after exercise 
ACC had significantly (P ≤ 0.05): lower levels of soreness 24hrs (ACC: 44.3, CON: 
52.5) and 48hrs (ACC: 36.6, CON: 41.3) ; pain 60min (ACC: 3.0, CON: 4.1), 24hrs 
(ACC: 3.4, CON: 4.0) and 48hrs (ACC: 2.6, CON: 3.4); reduced muscle fatigue 
(reduced CK levels) 24hrs (ACC: 577 U/I, CON: 966 U/I) and 48hrs (ACC: 399 U/I, 
CON: 613 U/I); better sleep quality 24hrs (ACC: 58.0, CON: 52.5) and 48hrs (ACC: 
56.75, CON: 47.6) ; better power output (reduced decrement) 24hrs (ACC: 5031.0 
CON: 4087.2) and 48hrs (ACC: 5065.4, CON: 4879.8); and experienced a better 
overall mood 24hrs (ACC: 0.55 , CON: 0.9) and 48hrs (ACC: 0.28, CON: 0.68). 
CONCLUSION: Aquilo Sports has developed a practical, portable recovery device that 
synergistically combines compression and cold therapy which effectively helps reduce 
muscle fatigue, soreness, pain, and poor sleep quality that may result from an acute 
bout of exercise. Funding, in part, was provided by Aquilo Sports, Inc.

2434 Board #7 June 2 9:30 AM ‑ 11:30 AM
Performance-related And Molecular Effects Of External 
Pneumatic Compression Treatment As An Adjuvant To 
Heavy, Voluminous Resistance Exercise
Cody Haun. Auburn University, Auburn, AL.
Email: cth0023@auburn.edu
(No relationships reported)

Cody T. Haun1, Matthew A. Romero1, Shelby C. Osburn1, Gillis L. Langston1C. Brooks 
Mobley1, Richard G. Anderson1, Michael D. Goodlett2,3, David D. Pascoe1, Michael D. 
Roberts1,2, Jeffrey S. Martin1,2

1School of Kinesiology, Auburn University, Auburn, AL, 2Department of Cell Biology 
and Physiology, Edward Via College of Osteopathic Medicine - Auburn Campus, 
Auburn, AL; 3Athletics Department, Auburn University, Auburn, AL
Purpose: We sought to determine the effects of external pneumatic compression (EPC) 
when used concurrently with resistance training on functional and molecular measures 
related to recovery. Methods: Twenty (N=20) resistance-trained male participants 
(aged 21.6±2.4 years) were randomized to sham or EPC intervention groups. The 
protocol consisted of 3 consecutive days of voluminous back squat exercise followed 
by EPC/sham treatment (Days2-4) and 3 consecutive days of recovery (Days5-7) 
with EPC/sham only on Days5-6. On Day1 (PRE), and Days3-7, venipuncture, 
flexibility and pressure-to-pain threshold (PPT) measures were performed. Vastsus 
lateralis muscle was biopsied at PRE, 1-h post-EPC/sham treatment on Day2 (POST1) 
and 24-h post-EPC/sham treatment on Day7 (POST2). Isokinetic peak torque was 
assessed at PRE and POST2. Results: The PPT was significantly lower on Days3-6 
with sham, indicating greater muscle soreness, though this was largely abolished 
in the EPC group. A significant decrease in flexibility with sham was observed on 
Day3 (+16.2±4.6% knee joint angle; P<0.01) whereas there was no change with 
EPC (+2.8±3.8%; P>0.01). Vastus lateralis poly-ubiquitinated proteins significantly 
increased at the POST2 time point relative to PRE with sham (+66.6±24.6%; 
P<0.025) and were significantly greater (P<0.025) than those observed with EPC at 
the same time point (-18.6±8.5%). 4-hydroxynonenal values were significantly lower 
at POST2 relative to PRE with EPC (-16.2±5.6%; P<0.025) and were significantly 
lower (P<0.025) than those observed with sham at the same time point (+11.8±5.9%). 
Conclusion: EPC mitigated a reduction in flexibility and the PPT that occurred with 
sham. Moreover, EPC appeared to reduce select skeletal muscle oxidative stress and 
proteolysis measures during recovery from heavy resistance exercise.

2435 Board #8 June 2 9:30 AM ‑ 11:30 AM
Fascicle Lengthening During Eccentric Exercise 
Determines The Magnitude Of Muscle Damage
Dr Kirsty Hicks1, Gladys Onambele-Pearson2, Keith Winwood2, 
Christopher Morse2. 1Northumbria University, Newcastle, United 
Kingdom. 2Manchester Metropolitan University, Crewe, United 
Kingdom. (Sponsor: Glyn Howatson, FACSM)
Email: kirsty.hicks@northumbria.ac.uk
(No relationships reported)

The characteristics of the muscle-tendon interaction during eccentric contractions 
suggests that tendon properties and the magnitude of fascicle lengthening contribute 
to the extent and the variability of exercise-induced muscle damage (EIMD). The 
mechanical processes which predispose the severity of EIMD remains unclear. 
PURPOSE: To determine whether; 1) patella tendon stiffness, at rest and during 
eccentric contractions, 2) the magnitude of vastus lateralis (VL) fascicle lengthening 
during eccentric contractions, and/or 3) eccentric torque, are determinants of EIMD. 
METHODS: Combining dynamometry, electromyography and ultrasonography, 
patella tendon properties and VL architectural properties were measured pre and during 
the first of 6 sets of 12 maximal voluntary eccentric knee extensions (range of motion 
20 - 90°, 0° = full extension). The eccentric phase of the contraction was performed 
at an isokinetic angular velocity of 30°s-1 and the concentric phase was performed 
passively at an angular velocity of 60°s-1. Maximal isometric torque loss and creatine 
kinase (CK) activity were measured pre-damage (-48 h), 48, 96 and 168 h post-damage 
as markers of EIMD. RESULTS: Compared to pre-damage, a significant reduction in 
maximal isometric torque (264 ± 35 Nm, 221.0 ± 48.4 Nm, p = 0.004) and a significant 
increase in CK (136 ± 114, 796 ± 723 UL, p = 0.014) was reported 48 and 96 hrs 
post EIMD respectively. Relative changes in CK correlated with the relative change 
in fascicle length during eccentric contractions (r = 0.53, p = 0.02) and eccentric 
torque (r = 0.50, p = 0.02). Additionally, the relative change in CK tended to correlate 
with estimated patella tendon lengthening during eccentric contractions (r = -0.41, 
p < 0.10). However, relative change in CK did not correlate with resting measures 
of patella tendon properties or VL properties. Similarly, torque loss did not correlate 
with any patella tendon or VL properties at rest or during eccentric contractions. 
CONCLUSION: The extent of fascicle lengthening during eccentric contractions 
is related to the magnitude of the CK response. Furthermore, at rest, patella tendon 
properties are not determinants of indices of EIMD. During eccentric contractions 
of the VL, the patella tendon might play a modulatory role during exercise, to the 
susceptibility of EIMD.
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E-15 Free Communication/Slide ‑ Balance, Slips, 
and Falls
Friday, June 2, 2017, 9:30 AM ‑ 11:30 AM
Room: 110

2436 Chair:  Brandi Row Lazzarini. Willamette University, Salem, 
OR.
(No relationships reported)

2437 June 2 9:30 AM ‑ 9:45 AM
Lower Limb Muscle Fatigue Perturbs Gait Balance 
during Dual-Task Walking
Szu-Hua (Teresa) Chen, Jocelyn Taylor, Li-Shan Chou. 
University of Oregon, Eugene, OR.
Email: szuhuac@uoregon.edu
(No relationships reported)

Walking and simultaneously performing an attention demanding task may occur 
concurrently with increasing muscle fatigue toward the end of some daily activities or 
job performance. Although previous research have demonstrated independent effect of 
these factors, their interaction are rarely taken into consideration.
PURPOSE: To examine changes in gait balance and working memory performance in 
healthy college-age adults after lower extremity muscle fatigue.
METHODS: Ten healthy adults (5 females, 20.6±1.0 yrs) performed the following 
three tasks before and after a muscle fatigue protocol: 1) Walking with a self-selected 
pace, 2) Sitting and performing a 3-back test, in which participants listened a series 
of digits over a loudspeaker and were instructed to verbally respond “yes” whenever 
a digit is heard that is the same as presented three positions back in the series, and 3) 
Walking and performing a 3-back test simultaneously. Sit-to-stand task at a pace of 
0.5 Hz was performed to induce muscle fatigue. Maximal voluntary isometric strength 
of knee extensors was assessed using Biodex before and after the fatigue protocol 
and at the end of study. Whole body motion data were collected from a set of 29 
retro-reflective markers placed on bony landmarks with a 10-camera motion system. 
Gait balance control was examined using the total medial-lateral CoM displacement 
(M-LCoM). Two-way ANOVA with repeated measures were used to detect differences 
between single and dual-task conditions.
RESULTS: An average of 21% knee extensor strength reduction was observed 
immediately after the completion of fatigue protocol, and it was recovered to 
approximately 10% by the end of study. In both gait conditions, M-LCoM was found 
to increase significantly after fatigue (3.1±0.2 vs. 3.7±0.3 cm, p = .01). Accuracy of the 
3-back test was not significantly affected by the fatigue or gait condition.
CONCLUSIONS: Our preliminary findings indicated that gait balance control, as 
measured by the CoM sway, during a dual-task gait task might be more sensitively 
affected by the acute muscle fatigue induced in the current study.

2438 June 2 9:45 AM ‑ 10:00 AM
The Validity of the Zebris FDM System for Measuring 
Static Balance
Robert W. Gregory, Marc I. Robertson. Southern Connecticut 
State University, New Haven, CT.
Email: gregoryr3@southernct.edu
(No relationships reported)

There are various instrumented methods of assessing static balance. One of the most 
common devices used to assess balance is the Biodex Balance System SD (BBS) 
(Biodex Medical Systems, Inc.), a specialized force platform that utilizes strain gauges 
to measure center of pressure (COP) sway patterns in the anterior-posterior (A-P) 
and medio-lateral (M-L) directions. An alternative device used to assess balance is 
the Zebris FDM System (FDM) (Zebris Medical GmbH), which is a platform that 
uses pressure sensors to measure COP sway patterns in the A-P and M-L directions. 
PURPOSE: To establish the validity of the FDM for assessing static balance by 
determining the relationship between measures of static balance using the FDM and 
the previously validated BBS. METHODS: Thirty-seven healthy individuals (14 M, 
23 F; age range: 20-71 yr) participated in this study. Participants performed static 
balance tests using both the BBS and the FDM in accordance with the BBS Postural 
Stability Test protocol during quiet stance. RESULTS: The following measures of 
static balance were obtained using the BBS: 1) A-P Stability Index (0.19 ± 0.18), 2) 
M-L Stability Index (0.10 ± 0.06), 3) Overall Stability Index (0.24 ± 0.11), 4) standard 
deviation of A-P COP sway (0.21 ± 0.06), and 5) standard deviation of M-L COP 
sway (0.13 ± 0.05). The following measures of static balance were obtained using 
the FDM: 1) 95% confidence ellipse area (175.2 ± 107.2 mm2), 2) COP path length 
(274.4 ± 103.2 mm), and 3) COP average velocity (4.5 ± 1.7 mm/s). The coefficients 
of correlation between the measures of static balance obtained using the BBS and 
the FDM ranged between r=0.42-0.66. All of the measures of static balance obtained 
using the FDM were significantly correlated with all of the measures of static balance 

obtained using the BBS (p<0.01). For all measures of static balance obtained using the 
BBS, the strongest and weakest correlations were with COP path length and the 95% 
confidence ellipse area, respectively, obtained using the FDM. CONCLUSION: The 
FDM pressure platform is a valid instrument for measuring static balance in clinical 
and research settings since all of its measures were significantly correlated with 
measures of static balance obtained using the BBS force platform (a widely used and 
previously validated instrument for assessing balance).

2439 June 2 10:00 AM ‑ 10:15 AM
The Influence Of Proximal Versus Distal Strength On 
Balance Control In Athletes Versus Non-athletes
Ikttesh K. Chahal, Morgan F. Meyer, Erica M. Casto, Jean L. 
McCrory, FACSM. West Virginia University, Morgantown, WV. 
(Sponsor: Jean McCrory, FACSM)
Email: ichahal@mix.wvu.edu
(No relationships reported)

Minor correlations between measurements for lower-extremity muscle strength 
and balance in individuals, regardless of the age, have been revealed. Similarly, 
maximal strength and balance have been individually investigated between an athletic 
population and a non-athletic population. However, comparisons between lower 
extremity strength (specifically ankle strength and hip strength) and balance between 
an athletic versus a non-athletic population have not been established. PURPOSE: The 
purpose of this pilot study was to find correlations in hip strength and balance versus 
ankle strength and balance in an athletic (NCAA athletes) and non-athletic population. 
METHODS: Twelve NCAA Division-1 athletes (age: 20.42 ± 1.51 years, height: 
179.27 ± 11.2 cm, mass: 79.07 ± 14.89 kg, gender: 6M, 6F) and twelve healthy college 
students (age: 22.58 ± 2.47 years, height: 171.65 ± 8.00 cm, mass: 72.72 ± 14.21 kg, 
gender: 6M, 6F) participated. Following informed consent, balance on the dominant 
leg was measured using a BOSU ball in timed trials with eyes open and eyes closed. 
Using a Biodex System 4 Isokinetic Dynamometer, the isokinetic muscular strength 
and directional torque of eight muscle groups in the sagittal and frontal planes were 
measured. Lastly, multivariate regression models were performed (α=0.05). Eyes open 
and eyes closed analyses were performed separately. RESULTS: Athletes had a higher 
ability to balance (athletes: 61.61 ± 42.67s vs non-athletes: 26.48 ± 27.19s)(p=0.030) 
in the eyes open trial and presented a correlation for ankle dorsiflexion (R=0.674)
(p=0.008) when regressed with eyes open and ankle eversion (R=0.833)(p=0.002) with 
eyes closed. Meanwhile, non-athletes demonstrated a correlation for hip extension 
when regressed with eyes closed (R=0.705)(p=0.005). CONCLUSIONS: This study 
revealed a stronger correlation for ankle strength and balance in an athletic population 
while a stronger correlation between hip strength and balance was observed for a 
non-athletic population. Hence coaches, clinicians, or physical therapists can use these 
findings to tailor exercise protocols specific to individual cases and potentially increase 
balance to prevent injuries and falls.

2440 June 2 10:15 AM ‑ 10:30 AM
Limb Strength and Balance in Community-Dwelling 
Older Women
Yuanyuan Tian1, Jia Han1, Junpeng Zhu1, Liping Lu1, Roger 
Adams2, Judith Anson2, Gordon Waddington2. 1Shanghai 
Universtity of Sport, Shanghai, China. 2University of Canberra, 
Canberra, Australia.
(No relationships reported)

Strength and balance deficits are important factors contributing to falls risk in the 
community-dwelling older women.PURPOSE: To investigate upper and lower limb 
strength and static and dynamic balance in community-dwelling older women.
METHODS: Forty-three active female volunteers, aged 60 to 89, were divided into 
three groups: G1 (under 65 years, n=16); G2 (65 to 74 years, n=14); and G3 (75 years 
and above, n=13). Their upper limb strength - hand grip (HG), lower limb strength - 30 
seconds chair stand (STS), dynamic balance - timed up-and-go test (TUGT) and static 
balance - bipedal anterior-posterior sway with eyes open and closed (APO and APC, 
respectively), and bipedal medial-lateral sway with eyes open and closed (MLO and 
MLC, respectively) were assessed.
RESULTS: Polynomial Trend analysis showed that most variables decreased 
significantly and linearly across the 3 age categories (HG: F=4.92, p=0.032; STS: 
F=5.82, p=0.021; TUGT: F=7.92, p=0.008; APC: F=6.27, p=0.016; MLO: F=5.63, 
p=0.023; MLC: F=4.59, p=0.038), but HG and MLC also had a quadratic component 
(F=11.31, p=0.002 and F=4.30, p=0.045, respectively). Specifically, HG held up well 
into the mid-seventies, then dropped markedly; while MLC declined immediately after 
women turned 65. GH and STS were significantly inter-correlated (r=0.39 p=0.01), 
and both were significantly correlated with dynamic balance function - TUGT (r=-0.40 
p=0.008 and r=-0.65 p<0.001, respectively); however neither of them was significantly 
correlated with any static balance measures. In addition, significant correlations were 
only observed between open and closed eyes balance conditions in the same postural 
sway direction (APO and APC: r=0.55 p<0.001; MLO and MLC: r=0.55 p<0.001), not 
between different postural sway directions.
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CONCLUSIONS: These findings have important implications for therapeutic exercise 
interventions designed to maintain and improve strength and balance in community-
dwelling older women.

2441 June 2 10:30 AM ‑ 10:45 AM
Effects Of A Short, Intensive, Multi-component 
Physical Exercise Program In Elderly At Risk Of Falls
Antonio Sgadari, Alessandra Martina, Aluena Battaglioli, 
Roberto Bernabei. Catholic University Sacred Heart, Rome, 
Italy.
Email: antonio.sgadari@unicatt.it
(No relationships reported)

Among older adults, falls are the leading cause of injuries and are responsible for 
significant disability, hospitalization, loss of independence, and reduced quality of life. 
Previous research showed that physical exercise (PE) is effective in preventing falls 
and has the potential to reduce serious fall-related injuries, emergency department 
visits, hospitalizations, nursing home placements, and functional decline. In most 
clinical trials the effect of PE was assessed by means of tests which assess a single 
“balance system”, while balance control is very complex and involves many different 
underlying systems. The BESTest Scale consists of 36 items, grouped into 6 systems: 
biomechanical constraints, stability limits/verticality, anticipatory postural adjustments, 
postural responses, sensory orientation, and gait stability.
PURPOSE: To investigate the effects of a short (4 weeks), intensive (75 min 
sessions 3 times per week) PE program which included strength, coordination, gait, 
multisensory training, and single- and dual-task balance exercises on the balance of 
elderly subjects at risk of falls.
METHODS: Thirty sedentary subjects aged 70+ years at risk of falls (Berg’s Balance 
Scale < 52) were recruited and randomly allocated to a Multi-Component Exercise 
group (MCE) or a Control group (CON). Main outcome was change in BESTest Scale 
(BT) total score.
RESULTS: At baseline, the two groups were similar with respect to age, gender 
distribution, anthropometric measures and risk of falls (BESTest Scale Score 53.7±14.8 
in CON and 55.0±10.8 in MCE, n.s.). At the end of the study, BT total score was 
55.5±16.7 in CON group (n.s. vs. baseline) and 72.7±8.8 in MCE group (p<0.001 vs. 
baseline). The change of BT total score was 1.8 (95% CI -1.9-5.5) in the CON group 
and 17.7 (13.4-22.1) in the MCE group (p<0.001 between groups). Also, the MCE 
group significantly increased the scores of all the six balance subsystems of the BT. 
Eventually, the change of Berg’s Scale score was 0.9 (-0.2-2.1) in CON and 6.0 (4.4-
7.6) in MCE (p<0.001). At the end of the study MCE subjects could not be considered 
at risk for falling any more.
CONCLUSIONS: A 4 weeks, intensive, multi-component training program 
significantly improved balance in elderly subjects at risk of falls. The improvement 
affected the many systems involved in balance control.

2442 June 2 10:45 AM ‑ 11:00 AM
Relationship of Fall Risk Questionnaires to 
Computerized Dynamic Posturography in Older Adults: 
A Pilot Study
Cody Sipe, 72143, Brianne Hillier, Tyler Wolfe. Harding 
University, Searcy, AR.
Email: csipe@harding.edu
(No relationships reported)

PURPOSE: Falling poses a significant potential health risk for older adults. Fall 
risk questionnaires have been identified as a quick and easy way to screen for the 
potential for falling compared to objective balance testing. However, the relationship 
between these questionnaires and formal balance assessments is not fully understood. 
Therefore, the purpose of this study was to elucidate the relationship between validated 
fall risk questionnaires and selected measures of balance using computerized dynamic 
posturography (CDP) in older adults of varying functional abilities. METHODS: 
Ten male (n=4) and female (n=6) elderly (72.7 + 6.1 yrs) subjects completed testing 
and were included in the final analyses. All subjects passed the Mini-Mental Status 
Exam (MMSE) with a score > 24 prior to participating. Each subject completed two 
fall risk questionnaires (in random order): the Falls Efficacy Scale (FES) and the 
Activities-Specific Balance Confidence Scale (ABCS), as well as CDP testing for 
Limits of Stability (LOS) and the Sensory Organization Test (SOT) in a single session. 
The associations between the FES, ABCS, SOT composite score and selected LOS 
measures [end-point excursion (EPE), maximal excursion (MXE) and directional 
control (DCL) for forward (F) and backward (B) directions] were calculated using the 
Pearson correlation coefficient using pairwise deletion for missing variables. Alpha 
levels were set at 0.05. RESULTS: Scores on the FES and ABCS were significantly 
correlated (r=-0.826, p=0.003) with one another. FES was significantly correlated with 
SOT (r=-0.828, p=0.011), FEPE (r=-0.574, p=0.046) and FMXE (r=-0.684, p=0.042) 
but not with any backward measures. The ABCS was not significantly correlated with 
any CDP measures. No injuries occurred during the study. CONCLUSION: Although 
the ABCS and FES are similar tools and are highly correlated with one another this 

data suggests that they are possibly capturing unique dimensions of balance confidence 
and capability in older adults. It is surprising that the ABCS, which includes a 
more robust mix of physical activities, was not significantly correlated with either 
SOT or LOS while the FES was. More investigation into the relationship of these 
questionnaires with objective balance measurements is warranted.

2443 June 2 11:00 AM ‑ 11:15 AM
Treadmill-based Perturbation Training For Preventing 
Falls Among Young Adults
Patrick A. Cereceres, Christina Carrera, Fabricio Saucedo, Feng 
Yang. University of Texas at El Paso, El Paso, TX.
Email: pacereceres@miners.utep.edu
(No relationships reported)

Falls present a serious challenge not only among older adults, but for young adults, 
especially those whose working condition exposes them to a high fall hazard. 
Treadmill-based perturbation training, as a task-specific training, has emerged as a 
new paradigm used to prevent falls. However, the training program contained up to 30 
perturbation trials in previous studies. It is unclear if a reduced number of perturbation 
trials could still induce positive effect in preventing falls. PURPOSE: To investigate 
the effect of a treadmill-based perturbation training paradigm consisting of 8 slip 
perturbations on reducing slip-related falls in young adults. METHODS: Thirteen 
healthy young adults (24 ± 4.34 years) were randomly assigned into either training (n 
= 6) or control (n = 7) groups. The training group underwent 8 unexpected slip trials 
on a special treadmill during gait while the control group received a “mock” training 
in which they walked on the same treadmill. After the training, both groups were 
subjected to an unexpected slip induced by releasing a movable platform when walking 
overground (OG). Subjects wore a safety harness equipped with a load cell. Body 
kinematics were captured and used to calculate dynamic gait stability on the OG slip. 
The load cell force was used to determine the OG slip outcome (fall vs. no-fall). A Chi-
square test and independent t-test were used to respectively compare the fall incidents 
and dynamic stability between groups. RESULTS: Responding to the OG slip, 4 out 
of 7 (57.1%) subjects in the control group while 1 out of 6 (16.7%, p = 0.18) in the 
training group fell. The training group displayed a lower instability than the control at 
recovery foot touchdown (-0.56 ± 0.12 vs. -0.69 ± 0.07, p < 0.05). CONCLUSIONS: 
This study suggests that treadmill-based perturbation training with less perturbation 
trials could lower the risk of falls among young adults when exposed to a real-life like 
OG slip. Given that treadmill-based slip training is easy to use, portable, controllable, 
and reproducible, this training could provide a relatively novel modality to reduce falls 
among both young and older adults. Further studies based on a large sample size are 
needed to symmetrically evaluate the effectiveness of this type of training. Supported 
by the PiMSA Graduate Student Grant.

2444 June 2 11:15 AM ‑ 11:30 AM
A Cost-Effective Method for Repeated Slip Training 
Increases Recovery Rate Following Laboratory-
Induced Slips
Leigh J. Allin1, Maury A. Nussbaum2, Michael L. Madigan1. 
1Texas A&M University, College Station, TX. 2Virginia Tech, 
Blacksburg, VA. (Sponsor: Kevin Davy, FACSM)
Email: lallin@tamu.edu
(No relationships reported)

Walking is commonly promoted as a way to increase physical activity; however, 
walking involves an inherent risk of slips and falls. Prior research has shown that 
repeated exposure to slips or slip-like perturbations improves balance recovery 
following actual slips. Researchers have explored repeated slip training (RST) as 
a fall prevention intervention by repeatedly exposing subjects to slips or slip-like 
perturbations in a safe, controlled manner. However, current methods for RST 
require non-trivial financial resources. PURPOSE: To evaluate the efficacy of a cost-
effective method for RST compared to no-training (NT). METHODS: Twenty-four 
adults (18-28 years, 12 male) were randomized to RST or NT (n=12 in each), and 
completed one training session and one session the following day to assess recovery 
rate after an actual slip. For RST, subjects repeatedly walked along a 10m walkway. 
During 20 randomly selected walks, a 0.9 x 0.9 m thin plastic sheet was placed at 
random locations along the walkway to induce a slip. The material of this sheet (e.g. 
polyethylene) was selected to provide low-friction with the floor and was camouflaged 
to match the floor surface. The NT group walked along the walkway 20 times. On the 
following day, vegetable oil was applied to the walkway to expose subjects in both 
groups to an actual unexpected slip. Balance was successfully recovered if less than 
4.5% body weight, averaged over 1s periods, was applied to a safety harness worn 
during both sessions. Slip severity and slipping foot kinematics were measured using 
reflective markers on the calcanei, first metatarsal heads, and sacrum. RESULTS: 
Seven of 12 RST subjects recovered balance while only two of 12 NT subjects 
recovered (p=.045). RST subjects experienced less severe slips, with 94 cm/s slower 
peak slip speeds (p<.001) and 17 cm shorter slip distances (p<.001), and maintained 
slipping heel positions more proximal to the sacrum at heel contact (p=.019) and 
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non-slipping foot lift-off (p=.002) and touch-down (p=.005). CONCLUSION: 
RST increased recovery rate by reducing slip severity and maintaining slipping heel 
positions more proximal to the sacrum. This cost-effective method for RST may 
improve its potential for adoption as a slip-and-fall prevention intervention.

E-16 Clinical Case Slide ‑ Foot and Ankle III
Friday, June 2, 2017, 9:30 AM ‑ 11:10 AM
Room: 103

2445 Chair:  Patrick Leary, FACSM. Lake Erie College of 
Osteopathic Medicine, Erie, PA.
(No relationships reported)

2446 Discussant: Stephen M. Simons, FACSM. South Bend 
Notre Dame Sports Medicine Fellowship, South Bend, IN.
(No relationships reported)

2447 Discussant: Leonardo P. Oliveira. University of Chicago, 
Chicago, IL.
(No relationships reported)

2448 June 2 9:30 AM ‑ 9:50 AM
Medial Foot Pain in a Youth Soccer Player
Christine Bender1, Heather Gillespie, FACSM1, Abby Markham2. 
1Maine Medical Center, South Portland, ME. 2Maine Medical 
Center, Falmouth, ME. (Sponsor: Heather Gillespie, FACSM)
(No relationships reported)

HISTORY: 13 yo male presents with right foot pain. Started 3 yrs ago with a forced 
eversion injury during soccer game when he collided with another player. He recalls 
swelling and bruising at that time. He went to the ER and had xrays done which were 
“inconclusive” as his mother recalls. Pain never completely went away and worsened 
several weeks ago. He has been doing a lot of hiking recently, very uneven surfaces 
and he reports pain with these activities. He has used an ankle brace and tried arch 
supports with no significant improvement.
PHYSICAL EXAMINATION: Inspection of feet and ankles reveal pes planus R>L 
on standing exam, with a neutral arch at rest while seated. Forefoot abduction R>L. 
Hindfoot valgus bilaterally. Tenderness to palpation of right foot over medial navicular 
eminence, slight tenderness over deltoid ligament and retrocalcaneal bursa. No 
tenderness at base of 5th metatarsal, medial malleolus, or lateral malleolus. Full active 
ROM but pain with inversion of right foot. No pain with eversion, dorsiflexion or 
plantarflexion. Pain with resisted inversion felt along distal posterior tibial tendon. No 
pain with heel or toe raise. No laxity with forced eversion. Negative talar tilt, anterior 
drawer, Thompson tests.
DIFFERENTIAL DIAGNOSIS: Posterior tibial tendonopathy
Navicular stress fracture
Deltoid sprain
Accessory navicular syndrome
Tarsal coalition Kohler disease TEST AND RESULTS: X-ray Right Foot: No 
evidence of acute or prior fracture or abnormal periosteal reaction. There is an 
accessory navicular noted.
FINAL WORKING DIAGNOSIS: Pes planovalgus with Accessory navicular 
syndrome
TREATMENT AND OUTCOMES:
Referred by PCP to orthopedics for evaluation of medial foot pain in setting of 
accessory navicular bone. Discussed option of surgical management (double calcaneal 
osteotomy and tendon transfer) given degree of planovalgus deformity but ultimately 
recommended conservative management. Discussed use of orthotics. Provided with 
a medial heel wedge and scaphoid pad to alter load on right foot. Also provided with 
exercises for hamstring and achilles. Offered short leg cast for 6wks but ultimately 
declined at this time due to upcoming activities.

2449 June 2 9:50 AM ‑ 10:10 AM
Foot Injury in a Recreational Runner
Ashkan Alkhamisi, Glenn G. Shi. Mayo Clinic, Jacksonville, FL. 
(Sponsor: George G.A. Pujalte, MD, FACSM)
Email: alkhamisi.ashkan@mayo.edu
(No relationships reported)

Foot Injury in a Recreational Runner
Ashkan Alkhamisi, MD, Glenn G. Shi, MD, and George G.A. Pujalte, MD, FACSM
HISTORY: A 37-year-old, healthy, young female presented with 5 weeks of left foot 
pain. She denied any major trauma or precipitating event, but did recall doing holiday 

shopping for 10 hours straight a few days prior to experiencing symptoms. Patient 
stated that she used to wear heels all the time at work as a school-teacher. She reported 
numbness and tenderness over the plantar aspect of the first metatarsophalangeal joint. 
She wore a metatarsal pad and took ibuprofen with no relief of symptoms. The pain 
was exacerbated with weightbearing.
PHYSICAL EXAMINATION:
Left foot: No tenderness to palpation of the hindfoot or midfoot. Pain was elicited 
with passive dorsiflexion and plantarflexion of first metatarsophalangeal (MTP) 
joint. Tenderness to palpation along the lateral aspect of the first MTP joint, with no 
erythema or swelling. Sensation was intact.
DIFFERENTIAL DIAGNOSES:
1. Sesamoid osteoarthritis
2. Sesamoid stress fracture
3. Sesamoid dislocation
4. Sesamoiditis
TEST AND RESULTS:
Left foot, standing, 3 views: Fragmentation of the left lateral hallux sesamoid, with 
small surrounding foci of mineralization. Remainder of osseous structures were intact. 
No focal soft tissue swelling.
FINAL DIAGNOSIS:
Left lateral (fibular-sided) non-union sesamoid fracture
TREATMENTS AND OUTCOMES:
1. Immobilization within a boot, with non-weightbearing status for 6 weeks
2. At 2 months post-injury, she continued to have pain and wanted to wear the walking 
boot for another 1-2 months
3. Repeat radiographs at 3 and 4 months post-injury showed continued non-union of 
the lateral sesamoid bone.
4. Orthopedic referral was made at 4 months post-injury and she decided to proceed 
with a left lateral sesamoidectomy with immobilization within a boot for 4 weeks.
5. At 4 months post-operatively, she was able to run with no pain and good range of 
motion of her left first MTP joint.

2450 June 2 10:10 AM ‑ 10:30 AM
A Rare Cause of Foot Pain in an Adolescent Male 
Multisport Athlete
John Franco, Edward Laskowski, FACSM, Cara Prideaux. Mayo 
Clinic, Rochester, MN. (Sponsor: Edward Laskowski, FACSM)
Email: franco.john@mayo.edu
(No relationships reported)

HISTORY: A 13 year old male football, basketball, and baseball athlete presented 
to sports medicine clinic with a 3 month history of non-traumatic exertional right 
lateral foot pain. He reported 8/10 pain with strenuous activities, such as running and 
jumping. He had no pain with walking. He reported aching discomfort in the morning 
upon waking. He denied numbness, tingling, or abnormal sensation.
PHYSICAL EXAMINATION: There was no significant deformity. He was able to 
walk with a non-antalgic gait. There was tenderness to palpation over the lateral base 
of the 5th metatarsal. Range of motion of the foot and ankle was normal. There was 
normal strength upon manual muscle testing, but resisted ankle eversion reproduced 
pain. He was neurovascularly intact.
DIFFERENTIAL DIAGNOSIS:1. Metaphyseal-Diaphyseal (Jones) Fracture 2. Fifth 
Metatarsal Stress Fracture 3. Traction Apophysitis (Iselin’s Disease) 4. Insertional 
Peroneal Tendinopathy 5. Avulsion Fracture
TESTS AND RESULTS:
- Right foot radiograph:
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Well-corticated bone fragment proximal and perpendicularly-oriented to the base of 
the 5th metatarsal, representing an accessory ossicle (os vesalianum) versus ununited 
fracture. No evidence of acute fracture and normal-appearing apophysis.
- Right foot MRI: Osseous body at base of the 5th metatarsal with irregular margins, 
hyperintense T2 fibrous union, and internal edema of the ossicle and adjacent 
proximal metatarsal, favored to represent a symptomatic os vesalianum. No increased 
apophyseal distraction.
FINAL WORKING DIAGNOSIS:
Symptomatic Accessory Os Vesalianum
TREATMENT AND OUTCOMES:
1. Immobilize in a walker boot for 6-8 weeks.
2. Physical therapy after immobilization, with emphasis on peroneal muscle 
strengthening and range of motion.
3. If complete resolution of symptoms, may gradually return to sport as tolerated. If 
symptoms persist, consider surgical excision.

2451 June 2 10:30 AM ‑ 10:50 AM
Not Your Average Ankle Injury
Hassen Berri, Phillip Troy Henning. University of Michigan, Ann 
Arbor, MI. (Sponsor: Robert Kiningham, FACSM)
(No relationships reported)

Ankle Injury- Soccer
History: 43 year old male soccer player presented with persistent medial and lateral 
ankle pain since sustaining an injury 9 days prior during soccer. He came down 
strongly on his left heel. He heard a “pop” and felt immediate pain on both sides of 
his ankle. He also reported that his foot felt “numb”, but this resolved in about five 
minutes. He had severe pain with weight bearing but was able to limp off the field. He 
did not seek formal medical attention and used crutches for a few days. He continued 
to experience a snapping sensation along his lateral ankle that was mostly resolved by 
the day of appointment.
Physical Examination:
Ecchymosis and swelling diffusely at the ankle. Tenderness to palpation in deltoid 
and lateral ligaments, mild at peroneal tendon, no boney tenderness. Active and 
passive range of motion is uncomfortable but within functional limits except restricted 
dorsiflexion to just past neutral. There is a + anterior drawer test and a + talar tilt 
test for laxity. Negative squeeze test. No pain along the syndesmosis with passive 
dorsiflexion/eversion. Patient/examiner unable to sublux lateral tendon to reproduce 
snapping. Patient is otherwise neurovascularly intact
Differential Diagnosis: medial ankle sprain, lateral ankle sprain, peroneal tendon 
strain, posterior tibial tendon strain, peroneal retinaculum injury, ankle fracture
Test and Results: X-ray 9/6/2016- no evidence of acute fracture.
Final Working Diagnosis: Left ankle, multiple injuries: Peroneal Retinaculum Injury, 
Grade 3 lateral ankle sprain (complete rupture of anterior talofibular ligament and 
some injury to calcaneonavicular ligament), Deltoid ligament sprain without avulsion
Treatment and Outcomes:
Ankle support orthosis (ASO) brace, elevation, compression, PT, X-rays, No return to 
play until follow up in 4 weeks, NSAIDs vs. Tylenol for pain.
Follow up: Increased lateral tendon snapping recurring. Noncompliant with ASO. 
MSK Ultrasound: partial avulsion of peroneal retinaculum off of distal fibula 
with effusion in the peroneal tendon sheaths. Dynamic evaluation shows anterior 
subluxation of the peroneal tendons into defect.Management: Stop PT. Discussed with 
ankle surgeon. Continue conservative care with ASO when ambulating. No return to 
sport. Follow up in 4 weeks. Consider surgery if not improving.

2452 June 2 10:50 AM ‑ 11:10 AM
Not Your Ordinary Ankle Sprain
Juraj Zahatnansky, Robert Baker, FACSM, Mark Sytsma. 
Western Michigan University Homer Stryker M.D. School of 
Medicine, Kalamazoo, MI. (Sponsor: Robert Baker, FACSM)
Email: juraj.zahatnansky@med.wmich.edu
(No relationships reported)

HISTORY: This is a case of an otherwise healthy 19-year-old running back who 
sustained a left ankle eversion type injury during a football game when an opponent 
landed on his lower leg forcing it into external rotation. He did not finish playing due 
to the inability to bear weight.
PHYSICAL EXAMINATION: During initial evaluation, limited due to a significant 
amount of pain, he had tenderness over the deltoid, anterior talofibular, and 
calcaneofibular ligaments. During reevaluation two days later he was also complaining 
of some tenderness around the lateral aspect of his left knee. His exam showed mild 
edema at the level of his ankle, tenderness over ligaments as noted before, along with 
pain on external rotation of his foot, compression along his syndesmosis, and palpation 
over his tibiofibular joint with increased posterior translation of his proximal fibula 
compared to the contralateral side. His left knee exam revealed pain in the area of his 
fibular head with varus stress, but was otherwise unremarkable. 
DIFFERENTIAL DIAGNOSIS:
Ankle fracture
Syndesmosis injury
Proximal tibiofibular joint injury
TEST AND RESULTS:
Stress radiographs of left ankle at the stadium:
- no acute fracture and no obvious opening of his syndesmosis or medial joint space
Repeat weight bearing radiographs of left ankle:
- ossification of his syndesmosis likely indicative of previous injury, as well as 
decreased overlap between distal tibia and fibula
- no clear evidence of medial ankle joint space widening
MRI of left calf and ankle:
- no ligamentous tear of the proximal tibiofibular joint, but changes consistent with 
chronic avulsion injury of the syndesmotic membrane from the distal portion of the 
tibia and probable injuries to his anterior inferior tibiofibular ligament and anterior 
talofibular ligaments
FINAL WORKING DIAGNOSIS:
Syndesmosis injury with proximal tibiofibular joint instability
TREATMENT AND OUTCOMES:
1. Non-weightbearing for the initial 10 days post injury.
2. Open reduction and internal fixation of distal syndesmosis using a single tightrope 
fixation, along with stabilization of the proximal tibiofibular joint using the same 
technique.
3. Non-weightbearing for the following 6 weeks.
4. Gradual return to physical activity.

E-17 Clinical Case Slide ‑ Hip and Pelvis II
Friday, June 2, 2017, 9:30 AM ‑ 11:30 AM
Room: 401

2454 Chair: James Patrick MacDonald, FACSM. Nationwide 
Children’s Hospital, Bexley, OH.
(No relationships reported)

2455 Discussant: Joshua T. Goldman. University of California, 
Los Angeles, Los Angeles, CA.
(No relationships reported)

2456 June 2 9:30 AM ‑ 9:50 AM
Hip Injury- Marathon
Jaimi Weber1, Caroline Hu2, William O. Roberts, FACSM1, Kelly 
Roberts Lane, FACSM3, Steven D. Stovitz, FACSM1. 1University 
of Minnesota, Minneapolis, MN. 2University of Minnesota 
Medical School, Minnesota, MN. 3Fix It Physical Therapy, 
Mahtomedi, MN. (Sponsor: William Roberts, FACSM)
(No relationships reported)

Hip fracture - Marathon
Title - The Piggy Back Sign
Jaimi Weber, Caroline Hu, Kelly Roberts Lane, William Roberts, Steven D. Stovitz,
Email: jweber@umn.edu
Sponsor: William Roberts FACSM
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HISTORY: 25 yo woman developed R hip pain while running her 1st marathon. She 
first noticed R hip pain during training runs approximately 2 wks before the event. Her 
pain was present at the beginning of her runs, subside during, and then ache afterwards. 
During the marathon, she first noticed hip pain around mile 20-21, but this didn’t affect 
her stride until mile 24 when she began to feel cramping and her stride changed. In the 
last mile, which was downhill, she knew something was wrong and about 100 m from 
the finish line she felt a “pop” in her R hip. She was unable to weight bear and was 
piggy-backed over finish line about 3h:20min after the start.
PMH: History of severe GERD in 2013, currently on ranitidine 75mg daily. Avid 
Nordic skier and mountain biker. Suffered a mountain bike crash 1 yr prior to the 
race and was unable to exercise for 6 mo due to severe concussion symptoms. Started 
running 5 mo before the race and ramped up to the marathon distance. Reports normal 
menstrual cycles. Non-vegan vegetarian for 15 yrs. No iron supplementation due to 
GERD.
PHYSICAL EXAM: Brought to medical tent in a wheelchair, unable to bear weight 
on her R leg. She had no tenderness to palpation of her hip musculature. Her R leg 
appeared to be slightly shorter and externally rotated compared to her L leg. She had 
excruciating pain with internal rotation of her hip.
DIFFERENTIAL DIAGNOSIS:
1.Hip fracture
2.Stress fracture/reaction
3.SI joint dysfunction
4.Gluteal muscle strain
TEST AND RESULTS:
Hip radiographs: R transcervical femoral neck fx
Hip CT: R transcervical femoral neck fx, no pathologic fx
Pending: DEXA scan, diet and activity analysis for energy deficit
FINAL/WORKING DIAGNOSIS: R transcervical femoral neck fx
TREATMENT AND OUTCOMES:
1.R femoral neck fx CRIF
2.Weight bear as tolerated with crutches prn
3.PT started 2 wks post-operatively
4.No “pounding” activities for 6 wks
5.Stationary bike for exercise as tolerated
6.Nutrition counseling

2457 June 2 9:50 AM ‑ 10:10 AM
Looking Beyond the Joints, An Uncommon Case of 
Hip Pain
Ronan Cahill, Adam pourcho. Swedish Medical Center, Seattle, 
WA.
Email: ronan.cahill@swedish.org
(No relationships reported)

History: 47 yo female presented to this clinic with more than 2 years of right anterior 
thigh pain. She had previously been an ultramarathon runner and cyclist but had 
to stop these activities secondary to pain. Her pain started the day after running a 
marathon in September 2014. She completed that marathon with symptoms of mild 
calf tightness and anterolateral thigh “giving out” during the last mile. The following 
day she developed right posterolateral buttock pain with radiation to anterior and mid-
thigh with ambulation. She had an extensive workup prior to presentation at the sports 
medicine clinic and was being treated under the working diagnosis of radiculopathy. 
She had MRIs of her right knee, right hip, and lumbar spine. She had tried physical 
therapy, chiropractic care, lumbar epidural injection and watchful waiting. None of 
these relieved her symptoms. At initial presentation to this clinic, she complained of 
right anterior thigh cramping that starts with 15 minutes of running and stops within 
an hour after rest. The pain is severe and rated 7/10 with activity. The pain does not 
radiate and is located in the anterior thigh. She denies lower back pain, numbness or 
tingling. She has no pain with squatting and minimal periodical pain with prolonged 
walking. Exam: On exam, the patient had a normal gait, a small right knee effusion 
and tenderness to palpation over the distal myotendinous junction of rectus femoris 
and vastus lateralis. Hip ROM was full and non-painful, with negative FADIR 
and Stinchfield tests. Knee exam with no ligamentous laxity or point tenderness. 
She had bilateral weakness of hip abductors. Differential Diagnosis: 1 Hip labral 
tear 2 Femoral Acetabular Impingement 3 Iliac artery endofibrosis 4 Inflammatory 
Myopathy 5 Meniscal Tear of Knee Tests and Results: Diagnostic US of knee and 
hip - patellofemoral arthropathy - small knee effusion - CAM type femoral deformity - 
anterior acetabular calcification without labral tear Diagnostic Knee and Hip Injection 
without benefit Arterial Dopplers - abnormal ABI on right, normal on Left - Complete 
external iliac artery occlusion on right and <50% stenosis of left common iliac artery 
Final Diagnosis: Complete right external iliac endofibrosis Outcome/Treatment: - 
Right external thromboendarterectomy - Partial running on AlterG at 2 months - Full 
running at 3 months

2458 June 2 10:10 AM ‑ 10:30 AM
Adolescent Track Athlete with Acute Right Hip and 
Groin Pain
Erin Moix Grieb, Kyle Nagle. University of Colorado, Denver, 
CO. (Sponsor: John Hill, FACSM)
(No relationships reported)

History: 11-year-old previously healthy female presents with acute-onset right hip and 
groin pain that started while doing hurdles at track meet. Patient led with her right 
foot over hurdle and felt a ‘pop,’ with immediate pain at right anterior hip and groin. 
Unable to bear weight without significant pain.
Physical Examination:
Gen: NAD, well-appearing.
CV: RRR, brisk pulses, <2 sec cap refill
Chest: No tachypnea, no increased WOB
Neurologic: Nl muscle bulk and tone, abnormal gait with antalgia.
MSK: Right hip
-Inspection: No swelling, deformity or ecchymosis.
-Palpation: Moderate TTP over anterior hip. No tenderness over greater trochanter, 
iliac crest, ASIS, AIIS, adductors, distal femur, or knee. No tenderness of ischium, 
lumbar spine, or SI joints. No palpable joint effusion.
-Range of motion: ROM of hip limited in extension, flexion and internal rotation due 
to pain. External rotation intact and pain free. ROM of knee is full.
-Neurovascular: Strength 3/5 with resisted hip flexion. Distally NVI with brisk pulses, 
2 sec cap refill, normal motor and sensory nerve examination.
-Special maneuvers: FABER negative. FADIR positive.
-Opposite limb: No swelling, deformity, TTP, or decreased ROM. Full strength. Skin 
intact.
Differential Diagnosis:
Iliopsoas tendon rupture
Femoral neck stress fracture
Greater Trochanter/Intertrochanteric/Subtrochanteric fracture
Gluteal, Hamstring, Adductor muscle tear
Labral tear
Tests & Results:
Hip/Pelvis Radiographs:
-Date of injury: Apophyseal avulsion of right lesser trochanter at iliopsoas insertion.
-1 month after injury: Increased ossification of avulsed fragment, stable positioning.
-2 months after injury: Slightly increased ossification; stable appearance.
Final/Working Diagnosis: Apophyseal avulsion fracture of right femoral lesser 
trochanter
Treatment and Outcomes: 
-Protected weight-bearing with crutches x 5 weeks. No impact or explosive 
movements. Ice, Ibuprofen as needed for pain.
-After 5 weeks, started Physical Therapy and home exercise program. No ballistics or 
sprinting.
-After 4 weeks of PT, gradually progressed into sprinting, jumping, and ballistics under 
PT guidance.
-Complete resolution of pain and return to softball and track without further 
complications. Xrays with stable alignment, malunion with fragment displacement of 
~1.7 cm.

2459 June 2 10:30 AM ‑ 10:50 AM
Hip Pain in a Ballet Dancer
Sarah S. Jackson. Boston Children’s Hospital, Boston, MA. 
(Sponsor: Pierre d’Hemecourt, FACSM)
Email: ss.jackson25@gmail.com
(No relationships reported)

HPI
17yr old ballerina presents with bilateral hip pain, left > right that has become 
progressively worse over the last year. Groin pain and some posterior hip pain. She 
states that when standing in arabesque she has the most discomfort but also with 
standing in 3rd and 5th position .
PE
Normal, non-antalgic gait.
Right Hip: Negative log roll. Negative straight leg raise and Stinchfield testing. 
Flexion to 150o, internal rotation 30o, external rotation 50o, abduction of 50o. Negative 
impingement. Minimal discomfort with extension and external rotation.
Left Hip: Negative log roll. Negative straight leg raise and Stinchfield testing. Flexion 
to 140o but painful from 110-140o. Internal rotation to 20o, external rotation to 50o and 
abduction to 50o. She has positive impingement testing. She also has a positive FABER 
and scour test. Significant pain with extension and external rotation.
Diff Dx
Labral tear
FAI
Psoas tendinitis/bursitis
Dysplasia



Official Journal of the American College of Sports Medicine  Vol. 49 No. 5 Supplement   S517

Abstracts were prepared by the authors and printed as submitted.

F
R

ID
A

Y, JU
N

E
 2, 2017

Tests/Results
AP and bilateral lateral Dunn- Prominence noted bilaterally over the posterior 
proximal metaphysis of both femoral heads.
MRI w/out contrast: Moderate sized sessile osteochondroma arising from the 
posterior proximal left femoral metaphysis. Moderate underlying bone marrow edema 
suggesting that this lesion is undergoing abnormal stress. There is a similar sessile 
osteochondroma arising on the right posterior proximal femoral metaphysis, less well 
pronounced. No associated bone marrow edema.
Dynamic U/S: Dynamic u/s exam of the posterior hip the bony prominence on the left 
femur shows significant impingement with the hip externally rotated while the patient 
is prone. This is less significant but still appreciated on the right posterior hip. With 
the patient is supine the left hip does appear to have anterior instability with the leg in 
extension and external rotation (position of apprehension) and the femoral head had 
~3-4mm of anterior displacement.
U/S guided diagnostic IA inj (left hip): 100% relief, no pain with 3rd or 5th position and 
arabesque immediately s/p inj.
Final Working Dx 
Posterior bony impingement with secondary anterior instability
Osteochondroma (unlikely)
Treatments
Continue PT
Modify dance, except for performances.
Surgical planning in progress - open posterior femoral osteochondroplasty, possible 
arthroscopy

2460 June 2 10:50 AM ‑ 11:10 AM
Right Hip Pain in a 36 year old Ironman Athlete
Alan J. Boucher, MD, Joel Shaw, MD, Joe Simko, PT. 
OhioHealth Grant Medical Center, Columbus, OH.
(No relationships reported)

HISTORY: A 36 year old female long distance runner who was training for an 
Ironman that presented with a 1 week history of right hip pain. Onset of pain when 
standing up quickly from sitting position. Pain is reported laterally and worsening with 
activity. She said it is progressing to the point that it has disrupted sleep for the last 2 
nights. Now she is unable to weight bear on her right leg.
PHYSICAL EXAMINATION: Her hips were with no obvious deformity or effusion 
to inspection bilaterally. She exhibited normal ROM with severe pain with internal 
rotation. Strength 5/5 in hip bilaterally. Tenderness of the anterior aspect of the right 
hip. Pain elicited with resisted hip flexion.
TEST AND RESULTS: Xray right hip revealed a large separated bony piece at the 
area of the anterior inferior iliac spine (AIIS) consistent with an avulsion, initially 
presumed as a chronic injury. Based on the severity and concern for stress fracture of 
the femoral neck she was placed on crutches with no weight bearing. MRI was ordered 
for further evaluation and she was informed to hold off all activity until results. MRI 
of right hip revealed acute-to-subacute avulsion fracture of the right anterior inferior 
iliac spine with associated partial tearing of the rectus femoris tendon, as well as mild 
edema in adjacent musculature and in fascial planes about the proximal rectus femoris 
muscle.
FINAL WORKING DIAGNOSIS: acute-to-subacute avulsion fracture of the AIIS.
TREATMENT AND OUTCOMES: Typically, in the adolescent population where 
these injuries are more commonly seen, the therapy consists of complete rest and 
non-weight bearing then progress with light activity and running at 8-10 weeks, with 
a goal to return to full activity in sports at 12 weeks following the injury. This patient 
followed a similar course of therapy but because of age and the idea was she would not 
need longer to heal based on her having a fused growth plate we were more aggressive 
with her return to running. Therefore, she was non-weight bearing and did core and hip 
strengthening for one month and then gradually progressed to running using AlterG 
at 4 weeks and typical road jogging in 6 weeks. After 3 months she had completed a 
7 mile long run and had been able to start kicking and swimming. At 16 weeks from 
injury, she still reports little to no pain and is currently back to training for Ironman 
competitions.

2461 June 2 11:10 AM ‑ 11:30 AM
Pelvic Injury in a 60 Year Old Rollerblader
Andrew Barclay. LECOM Sports Medicine, Erie, PA. (Sponsor: 
Patrick F. Leary, FACSM)
(No relationships reported)

Clinical Case Abstract
Pelvic injury - Rollerblading
Andrew D. Barclay, LECOM Sports Medicine, Erie, PA
Email: andrew.barclay@nv.touro.edu
(Sponsor: Patrick F. Leary, FACSM)
HISTORY: A 60 year old female presented on a Friday afternoon with right groin pain 
for one week. Onset of
pain after a fall while rollerblading. She was unable to bear weight on her right leg 
after the injury and during

the evaluation. After examination, she was sent for radiographs of the pelvis and 
bilateral hips.
PHYSICAL EXAMINATION: Examination in the office of the right pelvis and hip 
revealed inability to flex the
hip in supine position due to pain. Special testing revealed a negative log roll and 
FABER test, but positive
FADIR test. Gait posture was antalgic and the patient was unable to fully bear weight 
on right leg.
DIFFERENTIAL DIAGNOSIS:
1.Hip/pelvic fracture
2.Hip dislocation
3.Hip osteoarthritis
4.Bone contusion
TEST AND RESULTS:
X-ray Pelvis and Bilateral Hips:
-nondisplaced fractures right superior and inferior pubic rami
-mild osteopenia
Pelvic CT:
-minimally displaced comminuted fracture right inferior pubic ramus
-nondisplaced fracture proximal right superior pubic ramus adjacent to the acetabulum
Dexa Scan:
-T-score of -2.1
Labs:
-Vit D pending
FINAL/WORKING DIAGNOSIS:
-Pelvic ring fracture
-Osteopenia
TREATMENT AND OUTCOMES:
1.Crutches until pain free
2.Ice and electrical stimulation
3.Vitamin D3 supplementation
4.Physical therapy started 3 weeks post injury
5.Progressed through a gradual return to activity

E-18 Clinical Case Slide ‑ Knee I
Friday, June 2, 2017, 9:30 AM ‑ 11:30 AM
Room: 402

2462 Chair:  Scott A. Magnes, FACSM. Lovell Federal Health 
Care Center, North Chicago, IL.
(No relationships reported)

2463 Discussant: Gregory Maletis. Kaiser Permanente Hospital, 
Baldwin Park, CA.
(No relationships reported)

2464 Discussant: Lisa Barkley, FACSM. University of Central 
Florida, Orlando, FL.
(No relationships reported)

2465 June 2 9:30 AM ‑ 9:50 AM
Knee Injury- Ballet
Lindsay Ramey, Daniel Blatz. Rehabilitation Institute of 
Chicago, Chicago, IL. (Sponsor: Joseph Ihm, FACSM)
Email: lnr8t@virginia.edu
(No relationships reported)

History:
A 29-year-old male professional dancer presented with 6 weeks of right anterior 
knee pain after landing a jump in knee extension. His pain worsened with jumping 
& squatting and improved with rest. He denied systemic symptoms, other joint pain 
or medication use. He was evaluated by the company’s physical therapist & treated 
for patellar tendinopathy, including eccentric strengthening, cho-pat strap & jump 
restrictions, without improvement.
Physical Examination:
Exam showed bilateral knee crepitus, right proximal patellar tendon tenderness and 
pain with right leg squat & hop. His exam was otherwise normal.
Differential Diagnosis:
Patellar tendinopathy
Patellar tendon tear
Patellofemoral pain
Avulsion fracture
Subluxation
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Tests and Results:
Knee US: Focal hypoechogenicity & fiber disruption in the right medial proximal 
patellar tendon
Right knee MRI: Increased signal on T2 & STIR confirming partial tear of the 
proximal patellar tendon
Diagnosis:
Right proximal patellar tendon tear
Treatment and Outcomes:
Initial treatment included knee immobilization, activity restriction, topical 
nitroglycerin & PT for 3 months without improvement. The patient pursued an US-
guided platelet-rich plasma (PRP) injection without tenotomy at an outside facility. He 
had partial improvement but dance remained restricted. Subsequent US at 6 months 
showed
persistent tear. US-guided tenotomy and PRP injection were repeated, followed by 
activity restriction, PT and return to activity protocol. He noted limited relief at 4 
weeks and pursued a third PRP injection at an outside facility.
He developed worsening, diffuse anterior knee pain. US showed new thickening and 
heterogeneity throughout the right patellar tendon.

MRI confirmed hypertrophic changes. Given prolonged course, he underwent open 
patellar tendon debridement & repair. Intra-operatively, the tendon was noted to be 
significantly thickened with abnormal color & texture. Post-operative follow-up is 
ongoing.

2466 June 2 9:50 AM ‑ 10:10 AM
Knee Injury-jumping
Daniel P. Montero. Mayo Clinic Florida, Jacksonville, FL. 
(Sponsor: George Pujalte, FACSM)
(No relationships reported)

HISTORY: 40 year-old female who injured her right knee jumping onto a dock. She 
had sudden, severe pain, 9 out of 10 in intensity. She could not bear weight or bend it 
initially. She had swelling the next day. She described locking and occasional “giving 
out”. Within days, she could walk with minimal discomfort but could not exercise or 
lift weights. Symptoms slowly improved over the past 8 weeks as she presented for 
further evaluation PHYSICAL EXAMINATION: Thin, healthy-appearing. Normal 
gait. Full ROM both knees. No effusion or skin changes. Bony prominence of tibial 
tubercle without edema or erythema. Minimal point tenderness over patellar insertion. 
Nontender over origin and belly. Guarding on exam but negative anterior/posterior 
drawer tests, Lachman test, and patellar apprehension. Positive McMurray test.
DIFFERENTIAL DIAGNOSIS: Patellar strain/tear Meniscus tearAnterior cruciate 
tearFracture of Osgood-Schlatter disease
TEST AND RESULTS: X-rays revealed hypertrophic changes of right tibial tubercle 
with mild associated soft tissue swelling. MRI revealed irregularity of tibial tubercle 
suggesting sequela of Osgood-Schlatter disease. There were surrounding inflammatory 
changes and edema with small amount of fluid in deep and superficial infrapatellar 
bursae. No internal derangement.
FINAL WORKING DIAGNOSIS: Fracture of Osgood-Schlatter disease in a 40-year-
old female
TREATMENT AND OUTCOMES: 1. Modified rest for another 4 weeks (12 weeks 
from injury) 2. Physical therapy 3. Gradual return to jumps, squats, lunges, and weight 
lifting

2467 June 2 10:10 AM ‑ 10:30 AM
Right Knee Pain - Runner
Ryan C. Kruse, Jonathan Finnoff, FACSM. Mayo Clinic, 
Rochester, MN. (Sponsor: Jonathan Finnoff, FACSM)
Email: kruse.ryan@mayo.edu
(No relationships reported)

HISTORY: A 60 year old male runner with a history of right common peroneal nerve 
entrapment status post-surgical decompression presented for evaluation of right lateral 
knee pain that had been present for 1 year. He described dull, lateral, aching knee 
pain, worsened by impact activity (e.g., running). He denied mechanical symptoms 
or effusion. Knee MRI demonstrated popliteus tendinopathy with partial-thickness 
intrasubstance tearing and a 10x5mm peritendinous cyst.
Ultrasound (US)-guidance was used to drain and fenestrate the cyst, and fenestrate 
and inject the popliteus tendon with leukocyte rich platelet rich plasma (PRP). The 
procedure was performed without complication. The patient used crutches for 5 days 
post-procedure, but on day 6 he walked 6 blocks without crutches. That evening, he 
developed pain and swelling with erythema in the suprapatellar region. No fever, 
chills, or knee drainage was present. Due to the symptoms, he returned to clinic for 
evaluation.
PHYSICAL EXAMINATION: Healthy appearing male in no acute distress. 
Mildly antalgic gait pattern. Grade 2 right knee effusion with erythema around the 
superolateral aspect of the knee. Well-healed injection site without erythema. Mild 
tenderness to palpation over the popliteus tendon insertion. Normal ligamentous and 
meniscal tests.
DIFFERENTIAL DIAGNOSIS: 1. Acute knee effusion secondary to overuse after 
recent PRP injection 2. Septic arthritis 3. Post-injection flare
TEST AND RESULTS: Right knee limited ultrasound - moderate effusion within 
suprapatellar recess Right knee aspiration - Appearance: straw colored - Cell count: 
1283 - Neutrophils: 60 - Gram stain: negative - Culture: no growth - Crystals: 
intracellular CPPD crystals
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FINAL WORKING DIAGNOSIS: Acute right knee pseudogout flair in a patient 
with no history of pseudogout, status post popliteus tendon PRP injection with 
peritendinous cyst aspiration and fenestration.
TREATMENT AND OUTCOMES: The patient was successfully treated with 
crutches, ice, compression, elevation, and NSAIDs.

2468 June 2 10:30 AM ‑ 10:50 AM
Knee Pain - Soccer
Kenneth Y. Choi, Marissa S. Vasquez, Michael K. Fong. Kaiser 
Permanente Los Angeles Medical Center, Los Angeles, CA. 
(Sponsor: Aaron Rubin, FACSM)
(No relationships reported)

HISTORY: 18 y/o male soccer player sustained a twisting injury with direct contact of 
his left knee during a game. He had no immediate or delayed swelling, but continued 
to have persistent posterior knee pain for two months before he pursued medical care. 
No instability or locking. Due to the severity of the pain, he had not played at all since 
the injury.
PHYSICAL EXAMINATION: Examination in the office revealed a trace effusion 
and tenderness to palpation over the proximal posteromedial tibia. Otherwise, the 
patient had full range of motion, no ligamentous laxity, and no meniscal signs.
DIFFERENTIAL DIAGNOSIS:
1. Fracture/stress reaction
2. Contusion
3. Capsular sprain
4. MCL sprain
5. Medial meniscus tear
6. Maligancy
TEST AND RESULTS:
1. MRI Left Knee Without Contrast
-7 mm x 6 mm x 7 mm intracortical lesion with periostitis and periosteal reaction
-bone marrow edema in the proximal tibia with medial aspect surrounding the 
intracortical lesion
-clinical correlation required to differentiate whether bone marrow edema is from 
recent trauma or intracortical lesion
2. CT Left Knee Without Contrast
-4 mm x 3 mm x 4 mm intracortical extracapsular osteoid osteoma in the proximal 
medial tibial metaphyseal cortex
FINAL/WORKING DIAGNOSIS:
Osteoid osteoma of the proximal tibia
TREATMENT AND OUTCOMES:
1. Initially treated with rest and non-steroidal anti-inflammatory medication as needed
2. Had continued pain for three months after diagnosis, and was referred to orthopedic 
oncologist
3. CT-guided radiofrequency ablation performed successfully

2469 June 2 10:50 AM ‑ 11:10 AM
Utility of Dynamic Sonographic Evaluation of Left 
Knee Pain & Locking in a Softball Catcher
Allison N. Schroeder, Kentaro Onishi. University of Pittsburgh 
Medical Center (UPMC), Pittsburgh, PA. (Sponsor: Tom Best, 
FACSM)
Email: aschroe1@alumni.nd.edu
(No relationships reported)

HISTORY: An 18 year-old softball catcher presenting with a 3 year history of left 
progressive postero-lateral knee discomfort with associated knee locking when 
squatting or deep knee flexion. Onset was 3 years ago when she was in a squat position 
during a softball game. She had been avoiding aggravating activities and initially 
sought medical care 3 months ago, presenting to an orthopedic specialist’s clinic. 
Following a negative MRI, she was referred to our clinic for diagnostic ultrasound of 
the knee. She reported no reliable way to reproduce locking, but, when locking does 
occur, she must manually unlock herself. Previous treatment included 8 weeks of 
physical therapy without benefit.
PHYSICAL EXAMINATION: No discoloration or swelling of the left knee. Non-
antalgic gait. Valgus alignment with dynamic valgus on single leg squat. Posterior 
lateral joint line tenderness. No other focal tenderness. Full and symmetric bilateral 
knee active range of motion without pain, except in terminal flexion. Negative 
McMurray’s, cruciate and collateral ligament testing and dial test. 9/9 Beighton 
criteria.
DIFFERENTIAL DIAGNOSIS: 1. Meniscocapsular separation 2. Lateral meniscus 
injury 3. Proximal tibiofibular ligament injury 4. Popliteus muscle/tendon injury 5. 
Anteriolateral complex sprain 6. PFL injury
TEST AND RESULTS: MRI: Subtle irregularity of posterior superior 
meniscocapsular fascicle deemed secondary to volume-averaging artifact. Otherwise, 
no discrete pathology was noted. Ultrasound: No discrete lesion of entirety of lateral 
meniscus on static exam. Development of a separation (3.1mm) between posterior 

knee capsular tissue and posterior outermost fiber of left lateral meniscus when 
knee is in near full flexion. FINAL WORKING DIAGNOSIS: left postero-lateral 
meniscocapsular separation
TREATMENT AND OUTCOMES: Management options (expectant management, 
injection options to mitigate pain, and a surgery) were discussed. Patient elected 
surgical fixation of lateral meniscus. Arthroscopic fixation of lateral meniscus with 
2 vertical mattress sutures using a FasTFix device was performed. After 4 weeks of 
bracing to allow proper surgical healing, she was able to start using an elliptical at 6 
weeks and jogging at 9 weeks. She remains void of pre-surgical pain and locking at 16 
weeks post-operatively.

2470 June 2 11:10 AM ‑ 11:30 AM
Knee Pain - Basketball
Nailah Coleman, FACSM. Children’s National Health System, 
Washington, DC.
(No relationships reported)

HISTORY: a 12-year-old presents to clinic with left anterior knee pain for 2 to 3 years, 
after falling on his knee playing basketball. After his fall, someone fell on top of him 
and pressed further onto the back of his knee. Although his knee pain has improved, 
he notes it feels like someone is “pushing down on it.” His pain is intermittent and 
associated with activity; he denies any particular functional disturbance and has been 
participating in sports and athletics during this time. He denies any sensation changes; 
he notes giving way and denies swelling, popping, or locking. For pain control he has 
been resting and working on some range of motion activities; he has required nothing 
else for pain control. In addition to the above, firm direct pressure in that same area can 
cause pain. He has had no other medical care for this concern. PHYSICAL EXAM: on 
physical exam he was a WDWN young man in NAD. His vital signs were WNL, and 
his BMI was normal for age and gender. Exam of his hips and knees was significant 
for symmetric appearance with intact skin and no deformities noted. He had a normal 
gait and was able to heel, toe, and duck walk without difficulty, although he did note 
mild pain with duck walk. He had full range of motion of his hips and knees. He had a 
negative apprehension test, negative Lachman’s, negative McMurray, negative anterior 
and posterior drawer, and negative patellar grind. DIFFERENTIAL DIAGNOSIS: 
- Patellar contusion - Patellofemoral pain syndrome - Sinding Larsen Johansson 
syndrome - Osgood Schlatters disease - Osteochondral defect (OCD) TESTS AND 
RESULTS: - X-ray demonstrating a 12 x 16 mm OCD on the lateral side of the medial 
femoral condyle in the left knee - MRI pending FINAL/WORKING DIAGNOSIS: 
OCD TREATMENT AND OUTCOMES: - Continue with current comfort care 
measures - Avoid physical activities - Wear a hinged knee brace, locked in extension 
for ambulation and allowing flexion with sitting. - MRI to evaluate the extent of the 
lesion - Follow up with orthopedics after the MRI is completed.

E-24 Basic Science World Congress/Poster ‑ 
Neurobiological Effects of Exercise
Friday, June 2, 2017, 7:30 AM ‑ 12:30 PM
Room: Hall F

2481 Board #1 June 2 9:30 AM ‑ 11:00 AM
FMRI Asessed Neural Activation in Blood Flow 
Restricted Handgrip Exercise
Aaron W. Johnson, Tiffany D. deVries, Brock Kirwan, J W. 
Myrer. Brigham Young University, Provo, UT. (Sponsor: Pat 
Vehrs, FACSM)
(No relationships reported)

PURPOSE: Blood-flow-restricted (BFR) exercise is reported to improve strength and 
elicit muscle hypertrophy, although little is known about its neural effects. The purpose 
of this study was to investigate brain neural responses to BFR exercise and control 
conditions during handgrip exercise.
METHODS: Twenty-five subjects completed dynamic handgrip exercises during 
BFR and control conditions on two different days separated by 72 hours. fMRI scans 
were acquired during both exercise conditions. The exercise protocol consisted of 
five 30-second sets of squeezing a non-metallic handgrip exerciser (a reported 13.6 
kg resistance), doing as many repetitions as possible, with 20-second rest intervals 
between sets.
RESULTS: There was a significant main effect of exercise condition in the neural 
activity in the premotor dorsal (F = 5.71, p = 0.022), premotor ventral (F = 8.21, p 
= 0.007), and right ventral striatum (F = 7.36, p = 0.01) areas. When considering 
anatomical regions of interest, we found no significant differences between exercise 
conditions in the bilateral primary sensory cortex (p = 0.82), primary motor cortex (p 
= 0.33), supplementary motor area (p = 0.66), cerebellum (p = 0.70), insular cortex 
(p = 0.45), anterior cingulate cortex (p = 0.24), or thalamus (p = 0.66). Significant 
linear trends (p = 0.001) over the five exercise sets were found in the bilateral anterior 
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cingulate cortex, right middle frontal gyrus, and the right primary sensory cortex. 
The right primary sensory cortex, left primary sensory cortex, and the right anterior 
cingulate cortex showed a main effect of set (p = 0.02).
CONCLUSIONS: Less total work was completed during BFR exercise with similar 
brain neural activation as a higher volume control exercise. BFR exercise has direct 
effects on the central nervous system.

2482 Board #2 June 2 9:30 AM ‑ 11:00 AM
Functional Brain Activation During Lower Extremity 
Neuromuscular Fatigue In Older Women
Ranjana K. Mehta, Joohyun Rhee. Texas A&M University, 
College Station, TX.
Email: rmehta@tamu.edu
(No relationships reported)

Fatigue is more than tiredness; it is a symptom that can cause disrupted behavior, 
disability and even mortality. Although the relationship between aging and fatigue 
is somewhat controversial, functional deficits such as increased incidents of falls, 
limitations of mobility and mortality rates are related to fatigue in the elderly. 
Understanding brain function changes during fatigue development is important because 
both central and peripheral fatigues are associated with an exhausted nervous system, 
particularly in the elderly. However, existing motor neuroscience investigations of 
fatigue are limited to upper and/or distal muscle groups due to physical constraints of 
the neuroimaging methods.
PURPOSE: Lower extremity muscles of the quadriceps are responsible in maintaining 
balance and preventing older adults from falling, however very little is known on brain 
function changes with fatigue of these large muscles. METHODS: We measured 
neural activity of frontal and motor brain areas from 13 older females (72.5±4.7 years) 
during submaximal fatiguing leg exercise using functional near infrared spectroscopy 
(fNIRS). Physiological measures of joint force and electromyography measuring 
muscle activity of the vastus lateralis and rectus femoris, along with ratings of 
perceived exertion (RPE) were recorded simultaneously. Paired t-tests were used to 
test the effects of fatigue phases (early vs late) on force steadiness, muscle activity, 
RPE, and hemodynamic responses of each neural channel. RESULTS: As expected, 
the later phases of fatigue were associated with ~35% lower force steadiness, 20-23% 
increase in quadriceps muscle activity, and 137% higher perceived effort ratings (all 
p<0.05). Increases in hemodynamic responses of right medial-lateral prefrontal cortex, 
left and right medial primary motor area, and left posterior medial sensory area was 
observed over the course of fatigue development, indicating distinct spatio-temporal 
pattern changes with fatigue development. CONCLUSIONS: These findings provide 
important insights on age-related changes in the neuromuscular control of large leg 
muscles that can inform innovative training or rehabilitative strategies in improving 
falls recovery or preserving mobility capabilities in older adults.
Supported by NIH grant 1R15AG047553 - 01A1

2483 Board #3 June 2 9:30 AM ‑ 11:00 AM
Fatigue Modulates The Effect Of Group III/IV Muscle 
Afferents On GABAB-Mediated Inhibition And 
Corticospinal Excitability
Simranjit K. Sidhu1, Joshua C. Weavil2, Taylor S. Thurston2, 
Eivind Wang3, Dorothea S. Rosenberger2, Jacob E. Jessop2, 
Russell S. Richardson2, Chris J. McNeil4, Markus Amann2. 
1The University of Adelaide, Adelaide, Australia. 2University 
of Utah, Salt Lake City, UT. 3Norwegian University of Science 
and Technology, Trondheim, Norway. 4University of British 
Columbia, Kelowna, BC, Canada.
Email: simran.sidhu@adelaide.edu.au
(No relationships reported)

PURPOSE: To investigate the influence of group III/IV muscle afferents on GABAB-
mediated long-interval inhibition (LII) during cycling exercise in the absence and 
presence of locomotor muscle fatigue. METHODS: Nine recreationally active 
males performed brief, non-fatiguing (NFC; 30 s) and fatiguing (FC; 5 min) cycling 
exercise (80% Wpeak) under control-conditions (CTRL) and with lumbar intrathecal 
fentanyl (FENT) impairing feedback from group III/IV leg muscle afferents. Single 
and paired transcranial magnetic stimulation (TMS, TMS-TMS) and single and 
paired TMS-cervicomedullary stimulation (CMS, TMS-CMS) were used during NFC 
and at the start and end of FC to evaluate cortical versus spinal contributions to LII 
(LIITMS, LIICMS). RESULTS: While fentanyl blockade did not alter motor-evoked 
potentials (MEPs) during NFC, cervicomedullary-evoked motor potentials (CMEPs) 
were 15±10% higher (P<0.05), resulting in a 7±5% decrease in MEP/CMEP in 
FENT compared to CTRL (P<0.05). Furthermore, fentanyl blockade during NFC 
increased LIITMS by 26±15% (P<0.05) without affecting LIICMS (P=0.3). During FC in 
CTRL, MEPs remained unchanged during the 5 minutes of exercise whereas CMEPs 
increased by 12±6% (P<0.05) resulting in an 8±3% decrease in MEP/CMEP (P<0.05). 
This paralleled a 33±11% increase in LIITMS (P<0.05), but no change in LIICMS. 
During FC in FENT, MEPs, CMEPs, LIITMS and LIICMS remained unchanged (P>0.2). 

CONCLUSION: These findings suggest that in the absence of fatigue, group III/IV 
muscle afferents may facilitate the excitability of motor cortical cells by limiting the 
activation of GABAB intracortical inhibitory interneurons. In contrast, in the presence 
of fatigue, these afferents may disfacilitate the excitability of motor cortical cells by 
enhancing the activation of GABAB intracortical inhibitory interneurons.

2484 Board #4 June 2 9:30 AM ‑ 11:00 AM
Effects of Alternating Standing and Sitting Compared 
to Prolonged Sitting on Cerebral Blood Flow Velocity
Sophy J. Perdomo, Bethany Barone Gibbs, Robert J. Kowalsky, 
John M. Taormina, Jeffrey R. Balzer. University of Pittsburgh, 
Pittsburgh, PA. (Sponsor: John M Jakicic, FACSM)
Email: SJP80@pitt.edu
Reported Relationships:  S.J. Perdomo: Contracted Research - 
Including Principle Investigator; This research was funded by the 
Humanscale company.

Preliminary evidence suggests that prolonged sitting may acutely reduce cerebral 
blood flow velocity (CBFv). Whether alternating bouts of standing and sitting while 
performing deskwork can attenuate decreases in CBFv is currently unknown. Purpose: 
To compare CBFv recorded at multiple time points during a simulated workday of 
alternating standing and sitting vs. prolonged sitting. Methods: This randomized 
crossover study enrolled working adults (N=25) with pre-to-Stage 1 hypertension, 
body mass index (BMI) from 25 to < 40 kg/m2, and not using antihypertensive 
medications. Subjects participated in two 8-hr simulated workdays: 1) sitting 
continuously (SIT), and 2) alternating standing and sitting every 30 min (SS). Beat-
to-beat peak systolic, mean systolic and diastolic CBFv were recorded bilaterally 
for 1 min via insonation of the middle cerebral artery using transcranial Doppler 
ultrasonography before (morning), between (midday) and following (afternoon) 
two 4-hr work periods. Results: Mean (SD) age was 42 (12) years, blood pressure 
(BP) was 132 (9)/83 (8) mmHg, and BMI was 32 (5) kg/m2. Repeated measures 
ANOVA revealed a significant effect of time for peak systolic (F= 4.08, P=0.023), 
mean systolic (F=6.76, P=0.003), and diastolic (F= 5.67, P=0.006) CBFv. Post-hoc 
testing with Bonferroni adjustment revealed significant decreases from morning to 
midday in mean systolic (P=0.048) and diastolic (P=0.024) CBFv in SIT but not SS (P 
≥0.14). The only change from midday to afternoon was an increase in mean systolic 
CBFv (P=0.048) in SIT. No significant effects were observed by condition or for 
the condition x time interaction(P≥0.20) (Figure). Conclusions: In individuals with 
elevated BP and BMI, CBFv differed across an 8-hr workday but not across sitting and 
alternating posture conditions. However, significant midday declines were observed 
only during prolonged sitting. Future studies should study trajectories and factors that 
influence CBFv during the workday.

2485 Board #5 June 2 9:30 AM ‑ 11:00 AM
Changes in Cerebral Oxygenation Following Anaerobic 
Exercise
Jeff Leiter1, Travis J. Hrubeniuk2. 1Pan Am Clinic Foundation, 
Winnipeg, MB, Canada. 2University of Manitoba, Winnipeg, MB, 
Canada.
(No relationships reported)

Currently there is a plethora of research identifying the fluctuations in cerebral 
oxygenation during aerobic exercise. Such alterations have been associated with 
respiratory compensation threshold (RCT), fatigue, and exercise cessation. However, 
there is a paucity of research investigating the effects of anaerobic exercise in this 
regard.
PURPOSE: To identify how cerebral oxygenation (Cox) changes throughout the 
recovery from a bout of maximal anaerobic exercise in comparison to baseline levels.
METHODS: Twenty-eight physically active, healthy participants aged 18-35 
were recruited, each partaking in two sessions. At the first session anthropometric 
measures were documented. During the second session, participants connected to a 
cerebral oximeter and 5 minutes of baseline measurements were recorded, followed 
by a 30-second Wingate test while connected to a metabolic cart. Responses to the 
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anaerobic test were monitored using both devices for 15-minutes post-test, with values 
noted at 0-, 60-, 90-, 120-, 300-, 600- and 900-second time points. Means and standard 
deviations were generated for all variables. Repeated measures ANOVA was used to 
determine differences between time points for Cox, end-tidal carbon dioxide (PETCO2), 
heart rate (HR) and respiratory rate (RR). Significance was set at (p < 0.05).
RESULTS: Baseline Cox was 66.96 ± 5.79%. Throughout recovery, Cox did not differ 
from baseline until 600s post-test, where it significantly increased to 68.73 ± 7.22%. 
At exercise cessation, PETCO2 was 25.84 ± 4.58mmHg before a sudden influx at 
60s, achieving 33.37 ± 4.18mmHg; which was followed by a gradual decline through 
the 900s time point. As expected, both HR and RR peaked at exercise cessation and 
gradually declined throughout recovery.
CONCLUSION: Cox following anaerobic exercise did not deviate from baseline 
until a sudden rise approximately 600s post-test. This differs from previously outlined 
responses to aerobic exercise, which have found drastic reductions and consequential 
influxes following maximal exercise. PETCO2 and RR readings indicate that RCT 
was not achieved despite a rise in CO2 levels, which may have prevented the drastic 
changes in oxygenation that are observed with aerobic exercise.

2486 Board #6 June 2 9:30 AM ‑ 11:00 AM
Differences in Cerebral Oxygenation Following Aerobic 
and Resistance Exercise
Travis J. Hrubeniuk1, Jeff Leiter2. 1University of Manitoba, 
Winnipeg, MB, Canada. 2Pan Am Clinic Foundation, Winnipeg, 
MB, Canada.
(No relationships reported)

Cerebral blood flow and oxygenation are important variables to consider for 
concussion diagnosis and treatment. As a result, monitoring these variables throughout 
progressive aerobic exercise has emerged as a potential concussion management tool, 
as well as an indicator for return to sport, school or work. However, such a mechanism 
may not be specific to the sport or workplace to which the individual is returning. 
Understanding how a healthy brain responds to various types of exercise has the 
potential to create more individualized methods of concussion management.
PURPOSE: To identify the differences in cerebral oxygenation recovery following 
bouts of maximal resistance and aerobic exercise.
METHODS: Twenty-eight physically active, healthy participants aged 18-35 were 
recruited, each partaking in two sessions. At the first session anthropometric measures 
and leg press 1-RM were determined. During the second session participants 
completed a maximal leg press resistance training protocol, followed 30 minutes later 
by a maximal aerobic protocol. Participants were connected to a cerebral oximeter 
and metabolic cart for monitoring. As such, cerebral oxygenation and ventilatory gas 
exchange variables were documented throughout the duration of exercise and for 
15-minutes of passive recovery post-test.
RESULTS: Maximal aerobic exercise resulted in a progressive increase in cerebral 
oxygenation following cessation of exercise until peaking at 70.61 ± 7.41%, 
300-seconds post-test. This represents a significant rise from a baseline value of 66.00 
± 5.48%. The rise in oxygenation following aerobic exercise differed from resistance 
exercise from 90-seconds onwards, as resistance exercise did not result in a significant 
change from its 66.89 ± 5.62% baseline value.
CONCLUSION: While maximal aerobic exercise resulted in significant increases in 
cerebral oxygenation from baseline levels throughout recovery, maximal resistance 
exercise did not elicit the same response. This indicates that aerobic exercise results in 
a metabolic strain on the brain which differs from the strain experienced as a result of 
resistance exercise. As such, expecting equivalent outcomes and utility as concussion 
management tools from both exercise methods may be misguided and requires 
additional research.

2487 Board #7 June 2 9:30 AM ‑ 11:00 AM
Cognitive Function After Exhaustive Exercise: Effects 
Of Cerebral Oxygenation
Soichi Ando1, Mizuki Sudo2, Takaaki Komiyama3, Ryo Aoyagi3, 
Yasuki Higaki3. 1The University of Electro-Communications, 
Tokyo, Japan. 2Physical Fitness Research Institute Meiji Yasuda 
Life Foundation of Health and Welfare, Tokyo, Japan. 3Fukuoka 
University, Fukuoka, Japan.
(No relationships reported)

It has been suggested that low to moderate exercise has beneficial effects on cognitive 
function. In contrast, less is known about the effects of exhaustive exercise on 
cognitive function, and the findings are still controversial. Furthermore, specific 
mechanisms by which exhaustive exercise affects cognitive function remain largely 
unclear.PURPOSE: The purpose of this study was to examine cognitive function after 
exhaustive exercise, and to identify physiological factors that determine cognitive 
function after exhaustion. METHODS: Thirty-two participants were assigned into 
Exercise (N = 18) and Control (N =14) groups. The participants completed cognitive 
tasks that require working memory and executive function before and after an 
incremental exercise until exhaustion or resting period. Cerebral oxygenation was 

continuously monitored during the cognitive task over the frontal cortex. Venous 
blood samples were collected before and after the exercise or resting period, and blood 
catecholamine, insulin-like growth hormone factor 1 (IGF-1), serum brain-derived 
neurotrophic factor (BDNF), blood lactate concentrations were analyzed.
RESULTS: In the Exercise group, reaction time (RT) of the cognitive task tended to 
decrease after exercise (Pre: 875±312 ms vs. Post: 771±168 ms, p=0.07). Number of 
error trials in the cognitive tasks increased after exercise (Pre: 1.2±0.8 vs. Post: 2.6±2.3 
ms, p<0.05). Delta RT was negatively correlated with delta cerebral oxygenation (r = - 
0.61, p<0.01). Counterintuitively, delta number of error trials was negatively correlated 
with delta noradrenaline (r = - 0.56, p<0.05) and dopamine (r = - 0.65, p<0.001) 
concentrations. Alterations in IGF-1, BDNF, blood lactate concentrations were 
not associated with altered cognitive performance. In the Control group, cognitive 
performance and all physiological parameters were not altered.
CONCLUSIONS: The present results suggest that recovery of cerebral oxygenation 
affects response speed of the cognitive task after exhaustion. Impairments in accuracy 
may be ascribed to increased arousal level beyond the optimal level. However, venous 
blood samples appear not to reflect the arousal level directly.

2488 Board #8 June 2 9:30 AM ‑ 11:00 AM
Cerebral Pulsatility and Habitual Exercise
Adam T. Corkery1, Kathleen B. Miller1, Ronée E. Harvey2, Anna 
J. Howery1, Jill N. Barnes1. 1University of Wisconsin-Madison, 
Madison, WI. 2Mayo Clinic College of Medicine, Rochester, MN. 
(Sponsor: Michael J. Joyner, FACSM)
(No relationships reported)

Increased pulsatility of the cerebral arteries has been correlated with an increased 
risk of developing cerebral pathology. Previous research has suggested that a 16-
week endurance training intervention does not alter middle cerebral artery (MCA) 
pulsatility in young athletes; however, the effects of long-term habitual exercise on 
cerebral pulsatility have not been evaluated. PURPOSE: To compare MCA pulsatility 
in sedentary adults and habitual exercisers. METHODS: We evaluated 49 subjects, 
including 28 habitual exercisers (EX; age= 38 ± 16 y, women= 11, VO2max= 44 ± 7 
ml/kg/min, BMI= 24.2 ± 3.0 kg/m2) and 21 sedentary controls (SED; age= 46 ± 20 
y, women= 12, VO2max= 27 ± 6 ml/kg/min, BMI= 24.9 ± 2.0 kg/m2). Mean arterial 
pressure (MAP) and middle cerebral artery velocity (MCAv) were continuously 
recorded during rest. Pulsatility index (PI) was calculated by subtracting diastolic 
MCAv from systolic MCAv and dividing the result by the mean MCAv. RESULTS: 
Habitual exercisers had a lower MCAv compared to sedentary controls (EX= 57.2 ± 
3.5 cm/s vs. SED= 68.3 ± 4.0 cm/s; p< 0.05), and MAP was similar between the two 
groups (EX= 88 ± 2 mmHg vs. SED= 89 ± 2 mmHg; p= 0.69). Habitual exercisers 
tended to have a lower PI (EX= 0.75 ± 0.03 vs. SED= 0.83 ± 0.04; p= 0.09), and 
VO2max was inversely associated with PI (r= -0.341, p< 0.05) when evaluating all 
subjects. CONCLUSIONS: Habitual exercisers tended to have a lower PI, although 
the results did not reach statistical significance. The inverse association between 
VO2max and cerebral PI suggests that individuals with a higher fitness may have a 
lower risk of developing cerebrovascular-related pathology. Supported by NIH grant 
HL118154

2489 Board #9 June 2 9:30 AM ‑ 11:00 AM
Cerebral Autoregulation and Habitual Exercise in 
Young Healthy Adults
Kathleen B. Miller1, Ronée E. Harvey2, Anna J. Howery1, 
Athena E. Golfinos1, Alexa E. Carl1, Jill N. Barnes1. 1University 
of Wisconsin-Madison, Madison, WI. 2Mayo Clinic College of 
Medicine, Rochester, MN. (Sponsor: Michael J. Joyner, FACSM)
(No relationships reported)

Cerebral autoregulation is the ability of the brain to maintain constant cerebral 
perfusion despite oscillations in systemic blood pressure. Exercise training improves 
cerebral vasomotor function; however, the impact of habitual exercise on cerebral 
autoregulatory function is unknown. PURPOSE: To evaluate static cerebral 
autoregulation in habitually exercising and sedentary young adults. We hypothesized 
that young adults who habitually exercise would show enhanced measures of cerebral 
autoregulation compared to sedentary controls. METHODS: We evaluated 20 
habitual exercisers (EX: age = 28 ± 1 y; women = 6; VO2max = 47 ± 1 ml/kg/min) 
and 11 sedentary controls (CON: age = 29 ± 2 y; women = 7; VO2max = 31 ± 2 ml/
kg/min). Middle cerebral artery velocity (MCAv), mean arterial pressure (MAP), heart 
rate (HR), and end-tidal carbon dioxide were recorded during three minutes of rest. 
Cerebral autoregulatory variables were assessed offline. RESULTS: HR was lower in 
habitual exercisers compared to sedentary controls (EX: 51 ± 3 bpm vs. CON: 58 ± 3 
bpm; p<0.05). Habitual exercisers also had a lower MCAv (EX: 55 ± 4 cm/s vs. CON: 
74 ± 4 cm/s; p<0.05) and no significant differences were found in MAP (EX: 94 ± 3 
mmHg vs. CON: 98 ± 4 mmHg; p=0.42). Habitual exercisers displayed a significantly 
higher low-frequency coherence value (EX: 0.62 ± 0.04 vs. CON: 0.45 ± 0.05; 
p<0.05); however, no difference was found in low-frequency gain (EX: 0.63 ± 0.08 
cm/s/mmHg vs. CON: 0.59 ± 0.07 cm/s/mmHg; p=0.67), or low-frequency phase (EX: 



MEDICINE & SCIENCE IN SPORTS & EXERCISE®

ACSM May 30 – June 3, 2017 Denver, Colorado

S522 Vol. 49 No. 5 Supplement  
F

R
ID

A
Y,

 J
U

N
E

 2
, 2

01
7

51 ± 6 degr. vs. CON: 46 ± 8 degr.; p=0.64). CONCLUSIONS: Our results indicate 
that low frequency cerebral autoregulatory function is not different between habitually 
exercising and sedentary young adults, as the higher coherence was not accompanied 
with a difference in phase or gain. Future studies may further examine if mode of 
exercise might influence cerebral autoregulation. Supported by NIH grant HL118154.

2490 Board #10 June 2 9:30 AM ‑ 11:00 AM
Association Between Habitual Physical Activity and 
Mechanical Pain Sensitivity in Healthy Adults
Katrina Maluf, Jaime Zinn, Luisa Davila-Pablo, Paige 
Kettenburg. San Diego State University, San Diego, CA.
Email: kmaluf@mail.sdsu.edu
(No relationships reported)

Routine engagement in physical activity is recommended for the prevention and 
management of chronic musculoskeletal pain. Previous studies have compared pain 
sensitivity between active and sedentary groups categorized based on self-reported 
levels of physical activity. However, the extent to which pain sensitivity varies with 
individual differences in objectively assessed habitual physical activity is not known. 
PURPOSE: To quantify associations between mechanical pain sensitivity and physical 
activity outcomes measured by accelerometry. METHODS: Healthy young (21.5 (2.2) 
years) adults wore an accelerometer (ActiGraph Model wGT3X-BT) on the waist 
while performing their usual activities for 7 consecutive days. Published calibration 
equations were used to classify each 1-min epoch of activity count data as sedentary 
behavior (SB, <100 cpm), light intensity physical activity (LPA), and moderate-
to-vigorous intensity physical activity (MVPA). The amount of time spent in each 
category was expressed as a percentage of total daily wear-time, and was averaged 
across days with at least 10 hours of valid activity data. Mechanical pain sensitivity 
was quantified by applying a 1-cm2 algometer probe to the ventral forearm at 50 
kPa/sec. Pressure pain threshold (PPThr) was recorded as the pressure at which the 
stimulus first became painful, and pressure pain tolerance (PPTol) was recorded as the 
pressure above which the painful sensation could no longer be tolerated. Associations 
between physical activity and pain sensitivity outcomes were assessed with Pearson’s 
correlation. RESULTS: On average, 74(SD 6)% of total daily wear time was spent 
engaged in SB. LPA and MVPA comprised 23(5)% and 4(2)% of daily wear time, 
respectively. PPThr ranged from 34 to 287 kPa, and PPTol ranged from 536 to 1576 
kPa. PPThr was not associated with physical activity outcomes. PPTol was negatively 
associated with SB (r = -0.60), and positively associated with LPA (r = 0.56) but not 
MVPA. CONCLUSION: Healthy young adults who engage in less sedentary behavior 
and more light intensity physical activity have greater tolerance of mechanical pain. 
Future work should determine whether this relationship reflects activity-related 
adaptations in pain processing, or the effects of pain tolerance on willingness to engage 
in physical activities.

2491 Board #11 June 2 9:30 AM ‑ 11:00 AM
Effect of Exercise Training on Cerebral Microcirculation 
in Men with and without Type 1 Diabetes
Antti-Pekka E. Rissanen1, Heikki O. Tikkanen2, Anne S. 
Koponen1, Jyrki M. Aho3, Juha E. Peltonen1. 1University of 
Helsinki, Helsinki, Finland. 2University of Eastern Finland, 
Kuopio, Finland. 3Foundation for Sports and Exercise Medicine, 
Helsinki, Finland.
Email: antti-pekka.rissanen@helsinki.fi
(No relationships reported)

PURPOSE: Effects of regular exercise on cerebral microcirculation in diabetes are 
unknown. We examined if exercise training leads to similar adaptations in cerebral 
microcirculation in men with and without type 1 diabetes (T1D).
METHODS: Eight men with T1D (33±6 yrs) and eight healthy men (HC; 38±7 yrs) 
matched for age, anthropometry, and peak O2 uptake (VO2peak) (p>0.05), completed 
a 1-year individualized exercise training intervention. Individually collected data on 
training were similar in T1D vs. HC (mean±SD per month; p>0.05): 13±4 vs. 15±6 
endurance training sessions, 3±1 vs. 3±3 resistance training sessions, 57±5 vs. 55±8 
% of heart rate reserve, 16:58±6:07 vs. 16:52±4:39 h:min, 7759±4540 vs. 7762±3812 
kcal, respectively. Before and after the intervention, the subjects performed step 
incremental cycling exercise to volitional fatigue. During exercise, alveolar gas 
exchange (mass spectrometry) and normalized relative concentration changes in 
deoxygenated hemoglobin (%Δ[HHb]) in the prefrontal cerebral cortex (near-infrared 
spectroscopy) were monitored; %Δ[HHb] reflects imbalance between local O2 delivery 
and utilization.
RESULTS: Training increased VO2peak and peak work rate similarly in T1D (45±5 to 
49±6 mL/min/kg fat-free mass [FFM], p<0.01; 237±34 to 254±27 W, p<0.05) and HC 
(48±3 to 52±5 mL/min/kg FFM, p<0.05; 255±17 to 282±36 W, p<0.05). Training also 
decreased minute ventilation at 160W (in T1D and HC) and 200W (in HC) (p<0.05) 
but had no effect on end-tidal CO2 partial pressure, which estimates arterial CO2 
pressure affecting cerebral blood flow. Cerebral %Δ[HHb] did not change at any work 
rate in T1D but decreased at 200W in HC (p<0.05). No differences were observed 
between T1D and HC in the reported parameters before the intervention.

CONCLUSION: Exercise training did not improve exercise-induced imbalance 
between local O2 delivery and utilization in prefrontal microcirculation in T1D but did 
so at high exercise intensity (200 W) in HC. This between-group difference was not 
due to different respiratory adaptations and must thus be explained by other diabetes-
related mechanisms (e.g., impaired cerebrovascular autoregulation, CO2 reactivity, or 
neocapillarization) influencing cerebral blood flow.Supported by: Tekes, Ministry of 
Education and Culture, Finnish Medical Foundation.

2492 Board #12 June 2 9:30 AM ‑ 11:00 AM
Aerobic Exercise Training and Dynamic Cerebral 
Autoregulation in Patients with Mild Cognitive 
Impairment
Takashi Tarumi1, Chang-Yang Xing2, Marcel Turner2, Justin 
Repshas2, Rong Zhang1. 1UT Southwestern Medical Center, 
Dallas, TX. 2Texas Health Presbyterian Hospital Dallas, Dallas, 
TX.
Email: takatr@gmail.com
(No relationships reported)

Aerobic exercise training may improve cerebral blood flow (CBF) regulation and 
reduce the risk of dementia. Cerebral autoregulation (CA) is the unique function of the 
brain which maintains CBF during changes in blood pressure.
PURPOSE: To determine 1) the effects of aerobic exercise training and improvement 
of cardiorespiratory fitness on dynamic CA (dCA) and 2) the reproducibility of dCA 
metrics in patients with mild cognitive impairment (MCI).
METHODS: Seventy MCI patients were randomized into 12 months of aerobic 
exercise training or stretching. Before and after intervention, beat-by-beat CBF 
velocity and blood pressure were simultaneously measured by transcranial Doppler 
(TCD) and finger plethysmography during a seated resting condition and a repeated 
sit-stand maneuver. Transfer function analysis was used to estimate dCA gain, phase, 
and coherence. Cardiorespiratory fitness was assessed by maximal oxygen uptake 
(VO2max) that is measured on treadmill using a modified Astrand-Saltin protocol.
RESULTS: Clean TCD signals were available from 54 patients at baseline, of which 
29 patients completed exercise training (n=14) or stretching (n=15) program. After 
exercise training, dCA gain, phase, and coherence measured during rest and sit-stand 
maneuvers were not different from stretching group. Likewise, those dCA metrics 
measured from the patients who improved VO2max were not different from the other 
patients who did not make improvement. The comparison of dCA metrics measured 
before and after 12 months showed significant intra-class correlations of dCA gain at 
very low frequency (rest: R2=0.33, P=0.001; sit-stand: R2=0.10, P=0.029).
CONCLUSIONS: Although dCA metrics were reproducible over 1 year (particularly 
the gain at very low frequency during rest), neither aerobic exercise training nor the 
improvement of cardiorespiratory fitness altered dCA metrics in MCI patients.
Supported by the NIH (R01AG033106 and K99HL133449) and the American Heart 
Association (14POST20140013)

2493 Board #13 June 2 9:30 AM ‑ 11:00 AM
Effects Of Aerobic And Resistance Exercise On 
Cognitive Function.
Takaaki Komiyama1, Kenji Ando2, Mizuki Sudo3, Ryuji 
Takigawa2, Kazunori Ohkawara2, Yoshinari Uehara1, Hiroaki 
Tanaka1, Yasuki Higaki1, Soichi Ando2. 1Fukuoka university, 
Fukuoka, Japan. 2The University of Electro-Communications, 
Tokyo, Japan. 3Meiji Yasuda Life Foundation of Health and 
Welfare, Tokyo, Japan.
(No relationships reported)

There is a substantial body of evidence to show that acute exercise improves cognitive 
function. The improvements seem to be observed irrespective of exercise mode (i.e. 
aerobic and resistance). However, it is unclear how aerobic and resistance exercise 
improves cognitive function. PURPOSE: To clarify the effects of acute aerobic and 
resistance exercise on cognitive function. METHODS: Sixteen subjects completed 
cognitive tasks before and after acute aerobic or resistance exercise in a randomized 
crossover design. In aerobic condition, they cycled an ergometer at the intensity 
corresponding to 40% peak oxygen uptake. In resistance condition, they performed 
resistance exercise using elastic bands. Exercise duration of each condition was 30 
min. Cognitive task was a Go/NoGo task, which required executive function. Plasma 
catecholamine, insulin-like growth hormone factor 1 (IGF-1), serum brain-derived 
neurotrophic factor serum (BDNF), and blood lactate concentrations were measured 
before and after exercise. RESULTS: Compared with rest, reaction time on the Go/
NoGo task tended to decreased after exercise (aerobic: 651 ± 143 vs. 586 ± 175 ms, 
resistance: 644 ± 212 vs. 604 ± 160 ms, p = 0.06). Neither exercise nor condition 
altered the accuracy on the cognitive task. Both aerobic and resistance exercise 
increased adrenaline (aerobic: 38.8 ± 14.4 vs. 71.5 ± 21.5 pg/mL, resistance: 41.8 ± 
21.4 vs. 66.9 ± 30.3 pg/mL, p < 0.01), noradrenaline (aerobic: 341 ± 97 vs. 476 ± 142 
ms, resistance: 369 ± 132 vs. 627 ± 293 pg/mL, p < 0.01), dopamine (aerobic: 7.8 ± 2.9 
vs. 9.9 ± 3.4 pg/mL, resistance: 6.8 ± 2.1 vs. 12.7 ± 8.1 pg/mL, p < 0.05). In contrast, 



Official Journal of the American College of Sports Medicine  Vol. 49 No. 5 Supplement   S523

Abstracts were prepared by the authors and printed as submitted.

F
R

ID
A

Y, JU
N

E
 2, 2017

increases in IGF-1 (aerobic: 216 ± 62 vs. 214 ± 53 ng/mL, p = 0.66, resistance: 210 
± 47 vs. 223 ± 41 ng/mL, p < 0.05) and blood lactate concentrations (aerobic: 1.1 
± 0.3 vs. 1.4 ± 0.5 mmol/L, p = 0.17, resistance: 1.2 ± 0.3 vs. 2.8 ± 0.8 mmol/L, p 
< 0.01) were observed only after resistance exercise. BDNF concentrations did not 
change after exercise (aerobic: 25800 ± 5474 vs. 26192 ± 7048 pg/mL, resistance: 
27417 ± 4668 vs. 25975 ± 7647 pg/mL, p = 0.59). CONCLUSIONS: Acute aerobic 
and resistance exercise improves cognitive function, probably due to increased central 
neurochemical activity. After resistance exercise, increases in IGF-1 and blood lactate 
concentrations might contribute to the improvements.

2494 Board #14 June 2 9:30 AM ‑ 11:00 AM
Lifespan Physical Activity Profile, Cognitive Function 
And Brain Metabolism In Old Age
Tobias Engeroff, Lutz Vogt, Johannes Fleckenstein, Eszter 
Füzéki, Silke Matura, Ulrich Pilatus, Sina Schwarz, Johannes 
Pantel, Winfried Banzer, FACSM. Goethe University, Frankfurt, 
Germany. (Sponsor: Winfried Banzer, FACSM)
Email: Engeroff@sport.uni-frankfurt.de
(No relationships reported)

Purpose: Physical activity during adulthood is discussed as a major preventive factor 
against loss of cognitive function in old age. The present study aims at analyzing the 
effects of lifetime physical activity (PA) on cognitive function and brain metabolism.
Methods: Data were obtained from 50 cognitively unimpaired elderly subjects 
(72±5yrs, 27♀). Lifetime leisure PA was assessed by a validated questionnaire 
investigating five epochs across the lifespan (age in years: 14-21, 22-34, 35-50, 51-65, 
66-80). Data were analyzed as average energy consumption (MET-h/wk) per epoch. 
Participants individual lifespan activity profile was defined as the behavior they 
engaged in for at least 60% of their lifetime (≥3 epochs). Referring to current activity 
guidelines (7.5 MET-h/wk ≈ 75’ vigorous or 150’ moderate PA-min/wk) and based on 
the individual activity profiles, subjects were stratified in 3 groups of lifetime activity 
behavior (MET-h/wk: <7.5 / 7.5-15 / >15).
Cognitive assessment included testing of executive function (stroop interference test), 
verbal and non-verbal declarative memory and crystallized intelligence (MWT-B). 
Brain metabolism was recorded from a transversal slice just above the corpus callosum 
via magnetic resonance spectroscopic imaging (MRSI), and analyzed as the ratio of 
N-Acetylaspartate to choline (NAA/tCho).
Results: Compared to individuals reporting less than the recommended minimum of 
7.5 MET-h/wk (460ms), ANCOVA revealed significantly (p<.05) higher NAA/Cho 
values and shorter mean response times for stroop word test among those performing 
the recommended minimum (-50ms) and those performing ≥2 times the minimum 
(-60ms). Stroop interference scores were solely higher in participants performing 
≥2 times the minimum recommendation. Correlation analysis showed significant 
associations of overall and vigorous mean lifetime PA with stroop performance 
(r=.408; r=.410; p<.05) and NAA/Cho (r=.303; r=.310; p<.05).
Conclusions: The findings suggest that lifelong adherence to the minimum 
recommended amount of health enhancing PA results in positive effects on executive 
function and neuronal metabolism in old age. Exceeding minimum guideline 
recommendations in terms of intensity and duration might lead to additional benefits.

2495 Board #15 June 2 9:30 AM ‑ 11:00 AM
Vascular Function And Progression Of Alzheimer’s 
Disease
Massimo Venturelli1, Anna Pedrinolla1, Cristina Fonte1, Lucia 
Crispoltoni2, Maria Vittoria Benetti1, Stefano Tamburin1, Mario 
Rende2, Nicola Smania1, Federico Schena1. 1University of 
Verona, Verona, Italy. 2University of Perugia, Perugia, Italy.
Email: massimo.venturelli@univr.it
(No relationships reported)

Purpose: In aging, cerebral and systemic vascular functions (VF) decline likewise to 
cognitive decline. Also, reduced availability of nitric oxide (NO) in both cerebral and 
peripheral blood vessels results in further alterations of VF. So, changes in VF and NO 
availability may contribute to the development of Alzheimer’s disease (AD). However, 
current literature lacks of evidence about the progression of AD and VF. To verify 
if VF is significantly reduced in AD patients compared with age-matched healthy 
counterparts and if VF declines further with the severity of AD. Potential correlation 
between VF and NO availability was also assessed. Methods. In 55 AD patients 
(severity of dementia distribution: 12 MCI, 15 AD1, 19 AD2, 9 AD3), 13 healthy elderly 
(OLD), and 10 young (YG) subjects systemic vascular function was assessed by means 
of passive limb movement (PLM). NO availability was determined via plasma NO 
metabolites (NO-

3+NO-
2). Results. Δpeak PLM was 739±150 ml/min, 284±46 ml/min, 

227±39, 182±37 ml/min, 166±22 ml/min, 155±26 ml/min in YG, OLD, MCI, AD1, 
AD2, and AD3 respectively. NO-

3+NO-
2 was 53±9 µM, 47±3 µM, 42±2 µM, 40±3 µM, 

38±3 µM, 35±1 µM in YG, OLD, MCI, AD1, AD2, and AD3 respectively. Correlation 
between Δpeak PLM and NO-

3+NO-
2 was r=0.9765. Conclusion. Our results confirm 

that VF is reduced in aging. AD patients exhibited a further reduction of VF compared 
with healthy age-matched counterparts. Moreover, VF and NO availability were 

progressively declined with the progression of dementia, implicating that AD and its 
progression might be the result of an intertwined decline of both neural and vascular 
functions, likely related to the NO availability.

2496 Board #16 June 2 9:30 AM ‑ 11:00 AM
Cognitive Function is Preserved in Aged Mice 
Following Long-term HMB Supplementation
Michael Munroe, Ziad Mahmassani, Svyatoslav Dvoretskiy, 
Justin Rhodes, Marni D. Boppart, FACSM. University of Illinois 
at Urbana-Champaign, Champaign, IL. (Sponsor: Marni 
Boppart, FACSM)
Email: mmunro2@illinois.edu
(No relationships reported)

Deficits to cognition and skeletal muscle strength are common in the geriatric 
population. These deficits worsen over time, and result in a significant decrease to 
one’s quality of life. Thus, developing therapies that can combat these deficiencies 
is paramount. Beta-hydroxy-beta-methylbutyrate (HMB) is a nutritional supplement 
shown to enhance muscle strength with recent evidence suggesting a beneficial effect 
of long-term HMB supplementation on cognition. However, the specific mechanisms 
behind these improvements are unclear. Perivascular stem cells are located in a variety 
of tissue types and have substantial regenerative potential, yet the extent to which 
long-term HMB supplementation affects their function is unknown. PURPOSE: 
To assess the impact long-term HMB supplementation has on cognitive and skeletal 
muscle function in aged mice as well as the perivascular stem cell response to HMB. 
METHODS: 4 month old and 17 month old sedentary C57BL/6 mice were fed chow 
containing either Ca-HMB or Ca-Lactate (3.75 g/kg chow) for 24 weeks. Muscle 
function was measured by four-limb grip strength and body weights were recorded 
weekly. At 22 weeks, mice underwent rotarod testing followed by active avoidance 
testing. At 24 weeks, gastrocnemius muscles and brains were dissected. Half of 
the muscles and half of the brains were used for perivascular stem cell (muscle: 
CD146+CD31-CD45-; brain: PDGFRb+CD31-CD45-) isolation via FACS. The other 
half was collected for histological and protein synthesis analysis. RESULTS: After 
5 days of active avoidance testing, aged mice supplemented with HMB successfully 
avoided a significantly greater number of foot shocks compared to aged mice on the 
control diet (HMB effect, p<0.05). The average time spent running on the rotarod was 
significantly reduced with age but unaffected by supplementation (age effect, p<0.05). 
Neither grip strength nor muscle weight were affected. CONCLUSIONS: Long-term 
HMB supplementation beginning in middle age results in preserved cognitive function 
in aged mice comparable to that of young mice. These findings indicate the potential 
for prolonged HMB supplementation to prevent age-related declines to cognition. 
Supported by Abbott Nutrition through the Center for Nutrition, Learning, and 
Memory at the University of Illinois at Urbana Champaign.

2497 Board #17 June 2 9:30 AM ‑ 11:00 AM
Learning To Suffer: High- But Not Moderate-intensity 
Training Increases Pain Tolerance: Results From A 
Randomised Study
Martyn G. Morris1, Johnny Collett2, Ken Howells2, Thomas 
O’Leary2. 1Coventry University, Coventry, United Kingdom. 
2Oxford Brookes University, Oxford, United Kingdom.
Email: martyn.morris@coventry.ac.uk
(No relationships reported)

Purpose: To compare the effect of volume-matched high-intensity interval training 
(HIIT) and moderate-intensity continuous training (CONT) on ischaemic muscle 
pain tolerance and high-intensity exercise tolerance. Methods: Twenty healthy adults 
were randomly assigned to either 6 weeks of HIIT (6-8 x 5 min at halfway between 
lactate threshold and maximal oxygen uptake [50%Δ]) or volume-matched CONT 
(~60–80 min at 90% lactate threshold) on a cycle ergometer. Immediately pre- and 
post-training, participants completed a tourniquet test to examine ischaemic muscle 
pain tolerance and two time to exhaustion (TTE) trials at 50%Δ to examine exercise 
tolerance; the post-training TTE trials were completed at the pre-training 50%Δ (same 
absolute intensity) and the post-training 50%Δ (same relative intensity). Results: HIIT 
and CONT resulted in similar improvements in all markers of aerobic fitness (P>0.05). 
Compared with pre-training, HIIT increased TTE at the same absolute and relative 
intensity as pre-training (148% and 43%, respectively) to a greater extent than CONT 
(38% and -4%, respectively) (P<0.05). HIIT increased pain tolerance (41%, P<0.001), 
which demonstrated moderate non-significant associations with the increase in TTE 
at the same relative intensity as pre-training (r=0.50, P=0.07), however pain tolerance 
was unaffected by CONT (-3%, P>0.05). Conclusion: The repeated exposure to a high-
intensity noxious exercise training stimuli increases ischemic muscle pain tolerance, 
which is independent of the improvements in aerobic fitness induced by endurance 
training. This increase in ischemic muscle pain tolerance may be an important 
contributor to the increase in high-intensity exercise tolerance following HIIT.
Key words: Central nervous system; endurance; exercise tolerance; high-intensity 
interval training; muscle fatigue; muscle pain.
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2498 Board #18 June 2 9:30 AM ‑ 11:00 AM
Maximal Aerobic Exercise Alters Plasma BDNF And 
BDNF Expression In PBMCs In Obese And Non-obese
Gabriel Pena, Arun Maharaj, Chung-Jung Huang, FACSM, 
Michael C. Zourdos, Aaron L. Slusher, Michael Whitehurst, 
FACSM. Florida Atlantic University, Boca Raton, FL. (Sponsor: 
Michael Whitehurst, FACSM)
(No relationships reported)

Purpose: The purpose of the present study was to determine the effects of an acute 
bout of maximal aerobic exercise (VO2max) on plasma brain-derived neurotrophic factor 
(BDNF) and BDNF expression in peripheral blood mononuclear cells (PBMCs) in 
obese and non-obese individuals. Methods: Anthropometric data, plasma BDNF and 
the BDNF expression in PBMCs as well as VO2max were measured in 22 participants 
(9 obese, 12 non-obese). Blood samples were obtained at four time points; pre-, post-, 
1-hour (R1H), and 2 hours (R2H) post-exercise. Plasma and PBMCs were isolated 
and analyzed for BDNF via ELISA and Western Blot techniques, respectively. A 2x4 
repeated measures ANOVA was used with a Bonferroni test for post hoc comparisons. 
Pearson correlations were used to examine relationships between anthropometrics 
andVO2max with BDNF measures. Significance was set at p≤0.05. Results: Significant 
group differences at pre-exercise were observed for BMI (34.5 ± 3.6 vs 21.9 ± 1.5 
kg/m2, p <0.01), waist to hip ratio (115.5 ± 9.0 vs 94.7 ± 3.9cm, p <0.01) and VO2max 
(31.5 ± 5.6 vs 45.7 ± 8.2ml/kg/min-1, p <0.01). Post hoc comparisons revealed that 
plasma BDNF pre-exercise (1522.01 ± 689.18 pg/ml) was significantly (P < 0.01) 
higher than R1H (1119.52 ±1326.40 pg/ml) and R2H (871.06 ± 815.97 pg/ml), but not 
post-exercise (2483.37 ± 1104.44 pg/ml) in obese individuals. Further, a significant 
(p =0 .046) group by time interaction was found from pre-exercise (0.8053 ± 0.2784 
vs 0.9726±0.2627 a.u) to R1H (1.003 ± .4230 vs 0.9255±0.2790 a.u) for BDNF 
expression in PBMCs in obese compared to non-obese individuals. A very strong 
correlation was observed between BMI and waist circumference (r= 0.9, p<0.01), 
while moderate correlations existed between waist to hip ratio (r= 0.51, p<0.002) and 
pre-exercise to R1H (r=0.58, p<0.01). Conclusion: Our results indicate a significant 
increase in PBMC BDNF expression from pre to R1H in obese individuals. This is 
consistent with other investigations suggesting a pro-inflammatory response mediated 
by maximal exercise. Correlations support the explanation that BDNF, both in 
circulation and within PBMCs is mediated by body mass, particularly when taking 
physical work capacity into account.

2499 Board #19 June 2 9:30 AM ‑ 11:00 AM
The Effect of Two Types of Suspension and 
Unsuspension Resistance Training on Salivary Bdnf of 
Preadolescence Children
Rana Fayazmilani, aynaz pourmotahari, Ahad abbasi. Shahid 
Beheshti University, Tehran, Iran, Islamic Republic of.
Email: r_milani@sbu.ac.ir
(No relationships reported)

Abstract
Force development, as a result of resistance training in children is mostly attributed 
to neural adaptations. According to high potential of neural plasticity in childhood, 
it is important to find the proper training methods to culminate this capability. On 
the other hand, BDNF is a member of the neurotrophins family which is engaged in 
neuromuscular adaptations due to increased muscular activity.
Purpose: the main purpose of this study is to investigate the effects of two types of 
suspension and unsuspension resistance training on salivary BDNF of prepubescent 
children.
Method: 24 immature boys (mean age 12.3±0.55, Tanner stage of 1 and 2) were 
divided into three groups of TRX suspension training (TRX), body weight training 
(BWT), and control (C). TRX and BWT groups completed training programs, two 
times a week for eight weeks. Saliva samples were collected before training and also 
72 hours after last training session to measure salivary BDNF using ELIZA method. 
One-way ANOVA test with significance level of 0.05 was used for comparison 
between groups.
Result: Although the effects of resistance training on muscle strength in the lower 
body was clearly observed in the experimental group, BDNF concentrations were not 
significantly different between the experimental and control groups(F=.922, P=.411).
Conclusion: It is possible that the training protocol used in this study might not be long 
or intensive enough to make a significant change in BDNF concentration.
Keywords: Children trainability, Neurotrophic Factor, TRX

2500 Board #20 June 2 9:30 AM ‑ 11:00 AM
Acute Forced Exercise Increases Expression of Bdnf 
IV and Induces Anxiety-Like Behavior in C57BL/6J 
Mice
Andrew C. Venezia1, Molly M. Hyer2, Erica R. Glasper2, 
Elizabeth Quinlan2, Stephen M. Roth, FACSM2. 1The University 
of Scranton, SCRANTON, PA. 2University of Maryland, College 
Park, MD.
Email: andrew.venezia@scranton.edu
(No relationships reported)

Acute exercise (AEX) is a promising intervention for improving learning and memory. 
The memory enhancing effects of AEX may be mediated by increased expression of 
neurotrophins, elevated catecholamine signaling, and modifications to postsynaptic 
glutamate receptors. Given the known memory enhancing effects of AEX in humans, it 
is important to explore how AEX and related noradrenergic signaling impact behavior 
in mice, which are commonly used to study the influence of exercise on brain plasticity 
and behavior. PURPOSE: To determine the effects of one acute bout of exercise on 
hippocampal Bdnf expression, AMPA receptor phosphorylation, and behavior in mice. 
METHODS: C57BL/6J mice were randomly assigned to 3 groups: control (CON; 
n=12); moderate-intensity AEX (MOD; n=12); and high-intensity AEX (HI; n=12). 
CON mice were placed on the stationary treadmill (TM) for 30 min and MOD and HI 
mice ran for 30 min at 12 m/min and 15-17 m/min, respectively. Mice were sacrificed 
immediately after AEX. mRNA from the hippocampus, including total Bdnf (exon IX), 
Bdnf exon IV (Bdnf IV), and glutamate receptor subunits were quantified with qPCR. 
Total and phosphorylated GluR1 (Ser845 and Ser831) protein were quantified with 
immunoblotting. Utilizing the same CON (n=15) and HI (n=15) TM protocol, object 
location memory following AEX was examined. Anxiety-like behavior was assessed in 
the open field task (OFT) in a subset of mice that were separated into 4 groups: CON 
- Saline (n=9); CON - DSP-4 (n=10); AEX - Saline (n=8); and AEX- DSP-4 (n=9). 
DSP-4 was used to lesion the central noradrenergic system. RESULTS: We observed 
higher Bdnf IV mRNA in hippocampus of HI compared to CON mice (p=0.03). There 
was no effect of AEX on total Bdnf or any other mRNA or protein targets. There were 
no effects of AEX on memory performance in the object location task, though HI 
mice explored the testing arena significantly less (distance) during the initial phase 
of the task compared to CON (p=0.0003). In the OFT, mice exposed to AEX traveled 
significantly less total distance (p<0.0001) and spent more time grooming (p<0.0001) 
than CON mice. There was no effect of DSP-4 on behavior. CONCLUSIONS: AEX 
increases Bdnf IV mRNA expression in an intensity-dependent manner; however, high-
intensity AEX also induces behaviors suggestive of an anxious phenotype in C57BL/6J 
mice.

2501 Board #21 June 2 9:30 AM ‑ 11:00 AM
Exercise Attenuates Chronic Unpredictable Mild Stress 
Induced Brain Microvascular Rarefaction In Obese 
Zucker Rat: Role Of Stat3 Signaling
Shinichi Asano1, Mariah L. Dowson2, Whitney J. Sheets2, 
Ashlee N. Seldomridge2, Kayla W. Branyan2, Evan R. 
DeVallance2, Jefferson C. Frisbee2, Paul D. Chantler2. 1Fairmont 
State University, Fairmont, WV. 2West Virginia University, 
Morgantown, WV.
(No relationships reported)

Metabolic syndrome (MetS) is associated with increased risk of mental illness. It 
is estimated over 7.6 % individuals in the US are affected by depression, however, 
pathophysiological mechanisms by which MetS and chronic stress interact to increase 
depression risk are largely unknown. Previous studies by our laboratories demonstrated 
exercise can improve chronic unpredictable mild stress (UCMS) associated 
cerebrovascular reactivity in lean and obese zucker rats (LZR/OZR), however, the 
effects of UCMS and exercise on brain microvascular density have not been examined. 
PURPOSE: The goals of this study were: 1) to determine how MetS affects brain 
vascular structure and function to increase the risk of depression 2) to investigate the 
efficacy of exercise to minimize Mets related brain vascular pathology. We tested the 
hypothesis that exercise prevents UCMS induced brain rarefaction in OZR, in part, 
by normalizing altered STAT3 signaling in brain. METHODS: LZR and OZR were 
assigned to the following groups: Control, Exercise (Ex), UCMS, and Ex_UCMS. 
After 8 weeks of each treatment, brains were isolated and serially section in 20 um 
for immunohistochemistry and western blot analyses. RESULTS: After 8 weeks of 
UCMS treatment, OZR had a significantly lower brain microvascular density (MVD) 
confirmed by CD31 immunostaining (100+7 vs 75+6 %, p < 0.05) and decreased 
CD31 protein expression (1.00+0.10 vs 0.53+0.06 AU, p < 0.05) compared with OZR 
control group. Decreased MVD in OZR+UCMS was accompanied with significantly 
elevated phosphorylation of STAT3 in the brain (1.00+0.08 vs 2.48+0.46 AU, p < 
0.05). Exercise treatment significantly attenuated UCMS induced brain rarefaction 
(75+6 vs 114+6 %, p < 0.05) and normalized STAT3 activity in OZR+UCMS group 
(2.48+0.46 vs 0.79+0.14 AU, p < 0.05). Although STAT3 signaling was significantly 
elevated in LZR+UCMS group compared with LZR control, there was no changes in 
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brain MVD in LZR+UCMS group. CONCLUSION: Taken together, these results 
suggested that OZR is more susceptible to UCMS associated brain vascular structural 
alteration than LZR is. Importantly, exercise treatment appears to prevent UCMS 
associated brain rarefaction in OZR.

2502 Board #22 June 2 9:30 AM ‑ 11:00 AM
Effects of Voluntary Wheel Running Exercise on the 
Circadian Alterations of Neuroendocrine Induced by 
Chronic Unpredictable Mild Stress in Rats
Yan Zhao, Yu Fu. Cheng Du Sport University, Cheng Du, China.
(No relationships reported)

PURPOSE: To investigate the effect of voluntary wheel running exercise on the 
circadian rhythmic alterations of plasma hormone and peptide induced by the Chronic 
Unpredictable Mild Stress (CUMS).
METHODS: Ninety male SD rats were divided into three groups: CUMS group, EC 
group (Exercise plus CUMS), and Control group. The CUMS procedure consists of a 
variable sequence of 12 stressors. Rats were randomly exposed to two stressors every 
day for 3 weeks. Rats in EC group were trained in a voluntary wheel running program 
for a total of 8 weeks, plus CUMS procedure during the last three weeks. Blood 
samples were collected at each of six time points (ZT1 and 5, 9, 13, 17, 21). Plasma 
concentrations of corticosterone (CORT), melatonin (MT) and vasoactive intestinal 
peptide (VIP) were detected by ELISA kits. Data were analyzed by one-way ANOVA, 
and the circadian rhythms by single cosinor method.
RESULTS: Rats in Con group showed robust circadian rhythms in plasma CORT, 
MT and VIP. Rats in CUMS group showed an obvious disorder in circadian rhythm 
of plasma CORT, including phase advance and decrease in amplitude, and markedly 
blunted circadian rhythm. There also showed a markedly blunted circadian rhythm and 
decreased levels of plasma melatonin in CUMS rats compared to Con rats. VIP still has 
24-hour rhythm, but the amplitude was significantly lower than that of the Con group, 
peak phase also delayed for 6 hours, expression was significantly higher than that of 
the Con group. 8-week voluntary wheel running exercise can significantly inhibit the 
disturbance of MT, CORT and VIP circadian rhythm, and also the abnormal expression 
of these hormones secretion.
CONCLUSION: CUMS induce these peptides and hormones desynchronized from 
SCN and voluntary wheel running exercise can rescue the disturbed circadian rhythms 
of these synchronizers.
Supported by the Sports Medicine key laboratory of General Administration of Sport 
of China/Sports Medicine key laboratory of Sichuan province Foundation.

2503 Board #23 June 2 9:30 AM ‑ 11:00 AM
Long-term Treadmill Exercise Reduces Obesity-
induced Tau Hyperphosphorylation In Rat Brain
Guoliang Fang1, Ye Tian2, Jiexiu Zhao1, Zihong He1, Liang Li1, 
Xingya Yang1, Pengfei Li1, Tao Yu1, Yuemeng Wen1. 1China 
Institute of Sport Science, Beijing, China. 2China Anti-Doping 
Agency, Beijing, China.
(No relationships reported)

PURPOSE: To investigate the effects of aerobic exercise on tau phosphorylation and 
PI3K/Akt pathway in the hippocampus of obese rats, and provide some theoretical 
basis for physical activity improving obesity-related neurological disorders.
METHODS:Male Sprague-Dawley rats aged 3 weeks were randomly assigned to 
either a high-fat or a normal diet protocol for 12 weeks. Animals submitted to the 
high-fat diet were divided into two groups: sedentary group (HF-Sed) and exercise 
group (HF-Ex). The rats fed the normal diet were also divided into sedentary group 
(ND-Sed) and exercise group (ND-Ex). The rats in the HF-Ex and ND-Ex groups were 
underwent a treadmill training for 8 weeks. Then the hippocampus were isolated at 48h 
after last exercise. The protein and phosphorylation levels of tau, GSK3β, PI3K and 
Akt were assayed by Western blot.
RESULTS: After 8 weeks of treadmill exercise, compared with ND-Sed group, the 
phosphorylation levels of tau were increased significantly in the HF-Sed group. While 
the phosphorylation levels of tau were decreased remarkably in the HF-Ex group 
compared with HF-Sed group. Furthermore, compared with ND-Sed group, the activity 
of GSK3β was increased in the HF-Sed group by reducing Ser9 phosphorylation 
and increasing Tyr216 phosphorylation. But in the HF-Ex group, the activity of 
GSK3β was decreased significantly compared with HF-Sed group by increasing Ser9 
phosphorylation and reducing Tyr216 phosphorylation. Moreover, compared with 
ND-Sed group, in the HF-Sed group the PI3K/Akt pathway was inhibited by reducing 
the protein levels of PI3K p110 and p85 subunits and the phosphorylation levels of 
Akt Thr308 and Ser473. But compared with HF-Sed group, the protein levels of PI3K 
p110 and p85 subunits and the phosphorylation levels of Akt Thr308 and Ser473 were 
increased remarkably in the HF-Ex group, and the activity of PI3K/Akt pathway was 
enhanced.
CONCLUSIONS: Obesity induces tau hyperphosphorylation in the rats hippocampus. 
While long-term aerobic exercise can reduce tau hyperphosphorylation by increasing 
PI3K/Akt pathway activity and inhibiting GSK3β activity. It has a positive effect on 
delaying neurofibrillary tangles formation and improving obesity-related neurological 
disorders.

2504 Board #24 June 2 9:30 AM ‑ 11:00 AM
Role Of Neuronal Fractalkine In Reducing Diet-induced 
Hypothalamic Inflammation
Robby Zachariah Tom, Yuanqing Gao, Sonja C. Schriver, 
Dominik Lutter, Chun-Xia Yi, Matthias Tschöp, Susanna M. 
Hofmann. Helmholtz Zentrum, Munich, Germany.
Email: robby.tom@helmholtz-muenchen.de
(No relationships reported)

PURPOSE: Persistent exposure to an energy dense diet leads to hypothalamic 
inflammation and is considered an early and a determining factor for the development 
of metabolic disorders. Hypothalamic pro-inflammatory signals activate the glial cells, 
resulting in various inflammatory mediators resulting in neuronal dysfunction further 
promoting obesity and systemic metabolic disease. It has been reported from our lab 
that moderate intensity treadmill training could revert the diet-induced microglial 
activation in the hypothalamus. Several lines of evidence suggest that chemokines 
are involved in the regulation of neurodegenerative and neuroendocrine disorders. 
Fractalkine (CX3CL1) is a chemokine that is secreted from neurons, which then binds 
to its receptor CX3CR1 on the microglia. This ligand-receptor interaction confers a 
resting - ramified phenotype to microglia thereby reducing hypothalamic inflammation.
AIM:The aim of the present study is to investigate the role of exercise induced 
fractalkine in reducing high-fat diet (HFD) induced hypothalamic inflammation. 
METHODS: We determined the activation status of microglia and astrocytes in 
hypothalamus of C57Bl/6 mice in response to high fat-diet and exercise. High fat 
diet exposure for sixteen weeks induced microgliosis and astrocytosis. Microgliosis 
and astrocytocis were quantified by immuno-histochemical staining for iba1 and 
GFAP respectively. RESULTS: High fat diet exposure for sixteen weeks induced 
microgliosis and astrocytosis. Treadmill running reversed microgliosis induced by 
HFD. Mice underwent an acute bout of exercise to elucidate the neuronal fractalkine 
response to exercise. Fractalkine mRNA expression (Q-RT-PCR) as well as protein 
levels (chemokine array) were increased after an acute bout of exercise. Furthermore 
data from RNA-sequencing after acute bout of exercise indicates that Rfx4 which is 
a transcriptional regulator of CX3CL1 is also up regulated in response to exercise. 
CONCLUSIONS: On going studies using CX3CR1 knock out mice will elucidate 
the role of fractalkine-receptor signaling in HFD induced hypothalamic inflammation. 
Hypothalamus targeted fractalkine delivery might ameliorate diet-induced 
hypothalamic inflammation and associated metabolic complications.
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2505 Board #25 June 2 9:30 AM ‑ 11:00 AM
Voluntary Exercise and Expression of Energy 
Homeostasis-related Genes in Hypothalamus of High-
fat Diet Fed Mice
Francine P. Carvalho, Thais L. Moretto, Izabelle D. Benfato, 
Marcela Barthichoto, Camila A. M. Oliveira. Federal University 
of Sao Paulo, Santos, Brazil.
Email: carvalho.franp@gmail.com
(No relationships reported)

Several strategies have been studied to combat obesity, including physical exercise. 
The knowledge of whether exercise can modulate the expression of genes involved in 
energy homeostasis in hypothalamus of diet-induced obese mice can bring additional 
information about the treatment of this pathology.PURPOSE: Investigate the effect 
of voluntary exercise on the hypothalamic expression of genes related to energy 
homeostasis in high-fat diet fed mice. METHODS: C57BL/6 mice were divided into 
3 groups: control (C), high-fat (H) and high-fat exercise (HE). Mice had free access 
to food (C, chow or H, 34% fat) and running wheel (HE, 5 days/week) for 10 weeks. 
Hypothalamus was collected and expression of 84 obesity-related genes was assessed 
by RT PCR with the gene array system. The data was analyzed in the PCR Array 
System Data Analysis Software (Excel & Web based - SABioscience). Results are 
expressed as fold change. Significance was set at p<0.05.
RESULTS: High-fat diet modulated (p<0.05) the expression of 14% of the 84 
analyzed targets. The anorectic genes Bdnf (0.53 H vs C and 0.57 HE vs C), calcitonin 
receptor (H 0.63 and HE 0.57 vs C) and ciliary neurotrophic factor receptor (H 0.53 
and HE 0.57 vs C) were downregulated in H and HE compared to C. The adrenergic 
receptor beta 1 (H 0.53 and HE 0.58 vs C) and interleukin 1 receptor type 1 (H 0.54 
and 0.58 HE vs C) were also downregulated by high-fat diet. Neuropeptide Y receptor 
Y1 (H 1.06 and HE 1.15 vs C), protein tyrosine phosphatase non-receptor type 1 
(H 1.07 and HE 1.15 vs C), corticotropin releasing hormone receptor 1 (H 1.06 and 
HE 1.14 vs C), 5-hydroxytryptamine receptor 2C (H 1.07 and HE 1.15 vs C) and 
zinc finger protein 91 (H 1.07 and HE 1.16 vs C) were upregulated by high-fat diet. 
Interleukin-1 alpha was upregulated in H (1.06 H vs C) but downregulated in HE (0.57 
HE vs C). Only calcitonin receptor was not differentially expressed in HE compared to 
H. Except for interleukin-1 alpha, all the other genes were upregulated in HE compared 
to H.CONCLUSIONS: High-fat diet downregulated anorexigenic and prothermogenic 
genes and upregulated genes linked to positive energy balance, favoring obesity. 
Voluntary exercise only marginally modulated (small magnitude despite significant) 
the expression these genes, indicating a discrete central effect.

2506 Board #26 June 2 9:30 AM ‑ 11:00 AM
Regulation Of Hypothalamic Expression Of Kiss-1and 
Gpr54 Genes Mrna By Moderate-intensity Exercise In 
Diet Induced Obesity Rats
Yi Yan, Rui Xu. Beijing Sport University, Beijing, China.
Email: yanyi22@sina.com
(No relationships reported)

More recently, kisspeptins are reported with a significant role in regulating glucose 
homeostasis, insulin secretion, as well as food intake and body composition. Purpose: 
To observe the effect of diet induced obesity on the hypothalamic expression of KiSS-
1and the G-protein coupled receptor (GPR) 54 mRNA and explore the modulatory role 
of moderate-intensity exercise in the diet induced obesity male rats. Methods: After 8 
weeks high fat feeding, 20 obesity 11-weeks SD rats were randomly assigned to high-
fat diet sedentary (FS, n=8) and high-fat diet exercise (FE, n=8) groups, 20 normal diet 
11-weeks SD rats also were randomly assigned to sedentary (SS, n=8) and exercise 
(SE, n=8) groups. During the following 8 weeks, obesity rats were continued expose 
to high-fat-diet. SE and FE groups did the 60%-70%V(•)O2max treadmill training (5 
days/week, 1 hour/day). The V(•)O2 max of exercise groups were remeasured every 
two weeks. The hypothalamic expression of KiSS-1 and GPR54 mRNA were tested 
in each group. Results: After the first 8-weeks high fat feeding, the obesity rats 
were heavier than normal diet group (491.74±26.19g vs. 410.05±45.77g, p<0.01). 
After 8-weeks training, the FE group was lighter than FS group (590.23±35.74g 
vs. 681±52.56, p<0.01). The FS group had higher hypothalamic expression of 
KiSS-1 mRNA (1.51±0.66 vs 0.75±0.27, p<0.05) and GPR54 mRNA (2.45±0.38 vs 
0.61±0.15, p<0.01) than SS group. The FE group had lower hypothalamic expression 
of KiSS-1 mRNA (0.69±0.13, p>0.05) and GPR54 mRNA (0.58±0.10, p<0.01) than 
FS group. Conclusion: There is stimulating effect of high-fat diet induced obesity 
on hypothalamic expression of KiSS-1and GPR54 mRNA. 8-weeks 60%-70%V (•) 
O2max treadmill training could cure this effect.

2507 Board #27 June 2 9:30 AM ‑ 11:00 AM
Hypothalamic Leptin Signaling Modulates 
Spontaneous Physical Activity During Ageing in Mice.
Izabelle Dias Benfato1, Francine Pereira De Carvalho, MSc1, 
Thaís Ludmilla Moretto, MSc1, Marcela Barthichoto, MSc1, 
Sandra Mara Ferreira, PhD2, José Maria Costa Júnior, PhD2, 
Carolina Martinez, MSc1, Carolina Prado de França Carvalho, 
PhD1, Camila Aparecida Machado de Oliveira, PhD1. 1FEDERAL 
UNIVERSITY OF SÃO PAULO, SANTOS, Brazil. 2STATE 
UNIVERSITY OF CAMPINAS, CAMPINAS, Brazil.
Email: izabelle.benfato@gmail.com
(No relationships reported)

Spontaneous physical activity (SPA) comprehends all daily physical activities other 
than volitional exercise (e.g. sports-related activities). The energy spent in SPA can 
represent up to 50% of the total daily energy expenditure. Little is known regarding the 
biological regulation of SPA, especially during ageing, when SPA is known to decline. 
As a mediator of energy homeostasis, hypothalamic leptin signaling may be involved.
PURPOSE: to investigate the temporal relationship between hypothalamic leptin 
signaling and SPA in mice from 4 to 10 months of age.
METHODS: Male C57bl/6 mice were divided into three groups, according to age: 
4 (4M, n=10), 6 (6M, n=10) and 10 (10M, n=20) months-old mice. SPA, distance 
travelled (DT), average speed of locomotion (AS) and energy expenditure (EE) were 
measured monthly from 4 to 10 months of age in the 10M group. Hypothalamic 
expression of STAT3 and phosphorylated STAT3 (pSTAT3) by Western Blotting, 
intraperitoneal glucose tolerance test (ipGTT), and retroperitoneal (RAT) and 
epidydimal (EAT) adipose tissue weight were determined in all the groups (4M, 6M 
and 10M). Results are shown as mean + standard error of the mean. Repeated measures 
ANOVA or One-way ANOVA were employed and the Newman-Keuls post hoc test 
was used when necessary. Significance was set at p<0.05. RESULTS: Compared 
to the 4th month, SPA, DT and AS started to decrease in the 6th month (p<0.05) and 
persisted reduced all over (SPA 30%; DT 25%; AS 25% decrease in the 10th month). 
EE decreased (p<0.05) in the last three months (19% decrease in the 10th month). 
Hypothalamic pSTAT3 decreased (p<0.05) in 6M and 10M in relation to 4M (4M: 0.83 
+ 0.28; 6M: 0.52 + 0.16*; 10M: 0.53 + 0.17* arbitrary units). STAT3 decreased 45% 
in 10M compared with 6M, but it was not statistically significant (p=0.09). The area 
under the curve of ipGTT (4M: 31,228 + 9,875; 6M: 36,776* + 11,629 10M: 40,544* 
+ 13,514 mg/dL x 120 minutes), and the weight of RAT (4M: 3.76 + 1.19; 6M: 9.58* + 
3.03; 10M: 9.76* + 3.25 mg/g) and EAT (4M: 14.59 + 4.61; 6M: 29.28* + 9.26; 10M: 
26.87* + 8.96 mg/g) increased (p<0.05) in 6M and 10M groups when compared to 4M 
group.
CONCLUSIONS: Decreases in SPA, DT and AS were accompanied by a reduction 
of hypothalamic leptin signaling. Besides, glucose intolerance and increased fat pads 
weight manifested when SPA declined.Supported by: FAPESP and CAPES.

2508 Board #28 June 2 9:30 AM ‑ 11:00 AM
Influences Of Swimming On Learning And Memory 
And Expression Of Orexin And Ncam In Rat 
Hippocampus
Qiongjia Yuan, Female1, Yeting Zhang, Male2, Xue Li, Female1, 
Lu Wang, Female1. 1Chengdu Sport Institute, Chengdu, China. 
2Chengdu University, Chengdu, China.
(No relationships reported)

PURPOSE: Through the different load intensity swimming exercise intervention in 
rats, we observed that the movement influenced on rats spatial learning and memory 
ability and detected the proteins expression of rat hippocampal. METHODS: 30 male 
SD rats were selected. After acclimatization to the laboratory for 1 week, the rats were 
randomly divided into 3 groups: Control Group(C), Medium load Group (M), over load 
Group (O).Group C were feed naturally; group M did swimming exercise intervention; 
group O did over load swimming exercise. The Morris Water Maze test (MWM) 
was performed to evaluate spatial learning and memory ability. Tissue samples were 
collected after the MWM test. 6 whole brain samples for immunofluorescence assay, 
while the bilateral hippocampus of the other 6 brains for western blot and real-time 
PCR analysis. RESULTS: (1) Blood testosterone detections: there was no significantly 
difference between group M and C (P>0.05), the blood testosterone of group O was 
significantly lower than group M and C (P<0.01); (2) MWM detection: during the 
navigation experiment, group M was easier to find the platform than group C (P<0.01). 
During the space exploration, rats in group M crossed where the platform was fixed 
more often than group C and O(p < 0.05),rats in group C crossed where the platform 
was fixed more often than group O(p < 0.05); (3) mRNA detection: the expression of 
NCAM mRNA and OXA mRNA of group M were significantly higher than group C 
(P<0.05), OX1R mRNA of group M was significantly lower than group C(P<0.05); 
(4) Protein detection: the expression of NCAM of group M was significantly higher 
than group C(P<0.05),the group O was significantly lower than group C(P<0.05). 
CONCLUSION:Medium load swimming exercise could improve the rats spatial 
learning and memory ability and significantly improve the expression of OXA, OX1R 
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mRNA and OX1R, and significantly reduce the expression of OXA, OX1R mRNA, 
OX1R; Over load swimming exercise could damage the spatial learning and memory 
ability of rats, after over load swimming exercise, the expression of NCAM, OXA and 
OX1R was normal. Acknowledgments: Supported by the National Natural Science 
Foundation of China (No.31371202). Supported by the Sports Medicine key laboratory 
of State Administration of Sports/ Sichuan province Foundation.
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2509 Board #29 June 2 11:00 AM ‑ 12:30 PM
An Analysis of Female Athlete Triad Components in 
Elite Para-Athletes
Cheri A. Blauwet1, Emily M. Brook1, Adam S. Tenforde1, 
Elizabeth Broad2, Elizabeth G. Matzkin1. 1Brigham and Women’s 
Hospital/Harvard Medical School, Boston, MA. 2United States 
Olympic Committee, Chula Vista, CA.
(No relationships reported)

The Female Athlete Triad (Triad) is a syndrome defined as the interaction of three 
interrelated conditions: low energy availability with or without disordered eating, 
menstrual dysfunction, and low bone mineral density (BMD). The Triad may also 
impact males, and may have long term health consequences if unaddressed. Although 
participation in elite para-sport is rapidly growing, no studies have assessed the 
prevalence of Triad risk factors in this population.
PURPOSE: To evaluate the prevalence of Triad risk factors in an elite para-athlete 
population and association to sex and para-sport type.
METHODS: Subjects were United States para-sport athletes who were training to 
qualify for the 2016 Summer or the 2018 Winter Paralympic Games. Participants 
completed an online questionnaire characterizing nutrition, menstrual status (if 
female), bone health, and awareness of the triad. Responses were analyzed to 
determine overall prevalence of Triad components, and significant differences based on 
sex and sport type (leanness vs. non-leanness).
RESULTS: A total of 248 (144 male, 104 female) athletes completed the survey. 
Of these, 137 athletes competed in leanness sports and 109 athletes in non-leanness 
sports. Of the cohort, 40% (53 male, 45 female) of athletes indicated that they were 
currently trying to lose weight, and 61% (n = 151; 90 male, 61 female) indicated they 
were attempting to change their body composition to improve sport performance. Only 
3% (1 male, 6 female) of athletes indicated that they had been previously diagnosed 
with an eating disorder. For pre-menopausal women, 32% (n = 29) reported less than 
9 menstrual cycles in the past year. A total of 21% (27 male, 25 female) of athletes 
reported a history of a bone stress injury, yet 9% (8 male, 13 female) reported a 
diagnosis of low BMD based on DXA scan. There were no differences in risk factor 
prevalence between sexes or those competing in leanness versus non-leanness sports. 
Only 9% of athletes were aware of the Triad.
CONCLUSIONS: Elite para-sport athletes have high prevalence of Triad components, 
regardless of sex or sport type. Awareness of the Triad in athletes is low. While 
consequences of the Triad in a para-athlete population are poorly understood, screening 
tools and education to increase awareness are required to optimize overall health of 
this population.

2510 Board #30 June 2 11:00 AM ‑ 12:30 PM
Sex Differences in Competition Volume, Club Sport 
Participation, Specialization, and Injury Among High 
School Athletes
Eric G. Post, David R. Bell, Stephanie M. Trigsted, Dan 
A. Schaefer, Madeline M. Miller, Adam Y. Pfaller, Scott B. 
Hetzel, M. Alison Brooks, Timothy A. McGuine. University of 
Wisconsin-Madison, Madison, WI.
(No relationships reported)

Female adolescent athletes are at greater risk for certain injuries, such as ACL injuries 
or overuse knee injuries. One theory for this increased risk is the increasing trend 
towards intense, year-round sport participation and specialization. However, it is 
unknown whether characteristics of sport participation, including competition volume, 
club sport participation, specialization, or history of lower extremity injury (LEI) differ 
between female and male athletes.
PURPOSE: To compare level of competition volume, club sport participation, sport 
specialization, and previous lower LEI between males and females in high school 
athletes.

METHODS: 1525 high school athletes (780 female, age=16.1±1.1 years old, 
grades 9-12) from 29 high schools were recruited to complete a pre-season 
questionnaire regarding their sport participation patterns and previous injury history. 
Sport competition volume in the previous 12 months was classified as high (>60 
competitions), moderate (30-60 competitions), or low (<30 competitions). Sport 
specialization status was classified as low, moderate, or high using a widely utilized 
3-point specialization scale. Chi-square tests were used to investigate associations of 
competition volume, club sport participation, specialization, and LEI by sex (a-priori 
p<.05). RESULTS: Females were more likely than males to participate in high 
competition volume (23.2% vs 11.0%, χ2=84.7, p<0.001), participate on a club team 
(61.2% vs 37.2%, χ2=88.3, p<0.001), and be highly specialized (16.4% vs 10.4%, 
χ2=19.7, p<0.001). A total of 487 subjects (31.5%) reported sustaining a total of 599 
previous time-loss LEI. Female athletes were more likely to report a previous LEI than 
males when considering all sports (36.5% vs. 27.0%, χ2=15.9, p<0.001) and when the 
sample was restricted to sex-equivalent sports (37.3% vs. 28.2%, χ2=9.0, p=0.003). 
CONCLUSIONS: Female athletes were more likely to participate in sports at high 
volumes, on club teams in addition to their high school teams, be highly specialized, 
and report previous LEI. Female high school athletes may be at greater risk of injury 
due to these differences in sport participation patterns.
Supported by grants from the American Medical Society for Sports Medicine and the 
National Federation of State High School Associations.

2511 Board #31 June 2 11:00 AM ‑ 12:30 PM
Chronic Training Load, But Not Stress Or Sleep, Is 
An Independent Predictor Of Illness In Female Youth 
Athletes
Andrew Watson, Stacey Brickson, Warren Dunn. University of 
Wisconsin-Madison, Madison, WI.
Email: watson@ortho.wisc.edu
(No relationships reported)

Although training load and subjective well-being have been suggested as risk factors 
for injury, their relationship with illness in youth athletes is unknown. Purpose: To 
determine whether training load, stress or sleep are independent predictors of in-season 
illness in female youth soccer players. Methods: 69 female soccer players (13-18 
years) were monitored for 10 months of formal competition. Daily training load (TL) 
was determined by session-rating of perceived exertion (duration [min] x intensity 
[1-10]). Every morning, participants recorded sleep hours and rated stress from -3 to 
+3 (higher being better) and illnesses were recorded throughout the year. Data were 
aggregated weekly and 2, 3, and 4 week rolling averages were calculated as well as 
an acute:chronic workload ratio (A:C; weekly divided by 4-week TL). TL measures 
were converted to z-scores and Poisson regression analyses were used to compare 
the relative abilities of the different TL measures to predict the number of illnesses 
the following week. Based on this, 2-week TL was classified as low, moderate-low, 
moderate-high, high, or very high using z-scores, and the relative risk of subsequent 
illness was compared between the groups. Finally, a multivariable Poisson regression 
was developed to predict the number of weekly illnesses, using 2-week TL, sleep, 
and stress values as covariates. Results: 73 illnesses occurred during the 10 months 
of competition. Weekly illnesses were significantly and similarly predicted by the 
preceding 2-week TL (OR=1.74, p<0.001), 3-week TL (OR=1.71, p<0.001), and 
4-week TL (OR=1.70, p<0.001), but not 1-week TL (OR=1.21, p=0.15) or A:C 
(OR=1.22, p=0.22). Compared to low 2-week TL, the risk of illness was increased 
following 2-week periods of high (RR=2.0) and very high TL (RR=3.5). After 
inclusion in the multivariable model, 2-week TL remained a significant, independent 
predictor of subsequent weekly illness (OR=1.81, p<0.001) while sleep (OR=0.78, 
p=0.80) and stress (OR=0.42, p=0.50) did not. Conclusion: After controlling for sleep 
and stress, chronic training load is a significant, independent predictor of illness risk, 
while weekly TL and A:C are not. Monitoring cumulative TL over 2 or more weeks 
during the competitive season may allow for intervention to reduce the risk of illness 
in adolescent female athletes.

2512 Board #32 June 2 11:00 AM ‑ 12:30 PM
Influence Of Year In School On Health-related Quality 
Of Life Among Collegiate Athletes
Jennifer L. Sanfilippo, Liga A. Blyholder, Timothy A. McGuine, 
Bryan C. Heidershceit. UW-Madison, Madison, WI. (Sponsor: 
Joseph Weir, FACSM)
(No relationships reported)

Transitioning from high school to college can be a difficult experience; freshmen must 
adapt to life away from home, new responsibilities, and higher academic demands. For 
collegiate athletes, this transition also requires adjusting to more rigorous training and 
greater performance pressures. Together, these stressors may negatively impact health-
related quality of life (HRQoL) among freshmen collegiate athletes. PURPOSE: To 
examine changes in HRQoL over a competitive season among freshmen and senior 
collegiate athletes. METHODS: 69 freshmen (age=18.2±0.47, male=56) and 23 
senior (age=21.4±0.49, male=14) collegiate athletes at a large, Division I university 
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completed the Short Form 12v2.0 Acute Recall (SF-12) prior to the start of the 
competitive season (PRE) and within 1 month following the end of the competitive 
season (POST). Participants included athletes who did not sustain an injury during 
the season or 6 months prior to PRE competing in football (freshman=36, senior=12), 
soccer (freshman=16, senior=3), and cross country (freshman=17, senior=8) over the 
2013-2014 or 2014-2015 seasons. Raw scores were converted to norm-based scores 
via a linear z-score transformation. Changes (median (IQR)) in PRE to POST Mental 
Composite Score (MCS) and Physical Composite Score (PCS) were analyzed using 
Wilcoxon signed-rank tests. RESULTS: MCS significantly decreased (p<0.001) 
pre- to post-season among freshmen collegiate athletes (PRE=57.06 (54.79, 59.43), 
POST=54.67 (48.93, 57.06)). This decrease was observed in both males and females 
(p<0.001 and p=0.027, respectively). There was no change (p=0.341) in PCS among 
freshmen. Among senior collegiate athletes, MCS (PRE=55.34 (54.22, 58.26), 
POST=54.20 (49.50, 58.10)) and PCS (PRE=57.47 (54.39, 57.84), POST=56.71 
(55.34, 58.40)) did not change significantly pre- to post-season (p=0.487 and p=0.889, 
respectively). CONCLUSION: Among freshmen collegiate athletes, mental aspects of 
HRQoL decreased over the course of the competitive season. Transitioning from high 
school to collegiate academics and athletics may produce high levels of psychological 
stress that can negatively impact HRQoL. University athletic programs should consider 
offering stress-management and counseling services to help incoming freshmen 
athletes adjust to college life.

2513 Board #33 June 2 11:00 AM ‑ 12:30 PM
In-season Injury And Health-related Quality Of Life 
Among Collegiate Athletes
Liga A. Blyholder, Jennifer L. Sanfilippo, Timothy A. McGuine, 
Bryan C. Heiderscheit. University of Wisconsin-Madison, 
Madison, WI. (Sponsor: Joseph Weir, FACSM)
Email: blyholder@ortho.wisc.edu
(No relationships reported)

For many athletes, sport-related musculoskeletal (MSK) injuries result in significant 
time loss from activity and declines in athletic performance. These events may 
negatively impact health-related quality of life (HRQoL). PURPOSE: To determine 
the effect of MSK injuries sustained during the competitive season on HRQoL 
among collegiate athletes. METHODS: 160 Division I collegiate athletes (mean 
age=19.6+1.4, 117 males) at a large public university completed the Short Form 
12v2.0 Acute Recall (SF-12) prior to the start of the competitive season (PRE) and 
within 1 month following the end of the competitive season (POST). Participants 
included athletes not injured in the prior 6 months who competed in football 
(n=73), soccer (n=43), cross country (n=35), and volleyball (n=9). Data on injuries 
sustained during the season was collected from a medical database maintained by 
sports medicine staff. SF-12 raw scores were converted to norm-based scores via a 
linear z-score transformation. Differences (median (IQR)) in PRE and POST Mental 
Composite Score (MCS) and Physical Composite Score (PCS) were analyzed using 
Wilcoxon signed-rank and Mann Whitney U tests. RESULTS: Among athletes who 
suffered an in-season MSK injury (n=55), PCS significantly decreased (p=0.023) 
over the season (PRE=56.71 (54.24, 57.76), POST=55.86 (52.14, 56.71)) while MCS 
remained unchanged (p=0.208). Athletes who underwent surgery during the season 
(n=10) showed no change in PCS (p=0.097) or MCS (p=0.722). Among athletes who 
did not sustain an injury (n=105), MCS significantly decreased (p=0.003) pre- to 
postseason (PRE=57.06 (54.10, 59.43), POST=54.79 (51.73, 57.16)) while PCS did 
not change (p=0.289). Postseason PCS was significantly lower (p<0.001) among 
athletes who underwent surgery (POST=51.63 (48.72, 54.95)) and among athletes who 
suffered a MSK injury (POST=55.86 (52.14, 56.71) compared to uninjured athletes 
(POST=56.71 (55.09, 57.76)). CONCLUSION: Among collegiate athletes, in-season 
MSK injury negatively affected physical aspects of HRQoL. Sports medicine providers 
should be aware that MSK injury can impact, not only athletic performance, but also 
self-perceived physical health and function among collegiate athletes.

2514 Board #34 June 2 11:00 AM ‑ 12:30 PM
The Assessment Of Body Composition In Young 
Athletes
Giorgio Galanti, Benedetta Tosi, Martina Bocci, Giulio 
Tempesti, Gabriele Mascherini, Petri Cristian. Sport Medicine 
Center, Florence, Italy.
Email: giorgio.galanti@unifi.it
(No relationships reported)

Purpose: In this study we have compared the body composition of elite athletes 
practicing two different sports, we also evaluated bone health in cyclists. Methods: 
we enrolled 64 male athletes (15-21 years old): 52 soccer players and 12 cyclists, 
belonging to same soccer or cyclism team. The athletes were subjected to 
anthropometric evaluations, measurements of circumferences and skinfolds, DXA and 
BIA. Specifically, using Durnin & Rahaman formula we evaluated fat mass (FM) and 
fat free mass (FFM). With DXA we evaluated Whole Body Total Fat (WBTF), Whole 
Body Total Lean (WBTL), Whole Body Total Mass (WBTM) and Whole Body Total 

Percentage of Fat(WBTPF). Furthermore BIA allowed us to measure Body Cellular 
Mass (BCM); Total Body Water (TBW); intracellular water (ICW), extracellular water 
(ECW) and the index of hydration. Cyclists were also subjected to blood samplings. 
Results: In soccer players we observed (data expressed in Means) BMI 21,75. Waist, 
hip and bicep circumferences were 73,03; 91,51 and 26,69 cm respectively. Skinfolds 
sum was 54,57 mm. FM was 16,8% (12,0 kg) and FFM was 59,0 kg. DXA results 
were: 12,6 kg WBTF, 60,7kg WBTL and 17,2% WBTPF. BIA results were: 63,3 kg 
of FFM. BCM, TBW, ICW, ECW were: 39,03kg; 46,4L; 52% and 48%, respectively. 
Index of hydration was 6,6. In cyclists we observed: BMI 21,79. Waist, hip and bicep 
circumferences were 74,08, 94,38 and 29,13 cm. Skinfolds sum was 65,28 mm. FM 
was 14,5% (9,9 kg) and FFM was 58,1 kg. DXA results were: 12,1 kg WBTF, 57,96 
kg WBTL and 17,14%.WBTPF. BIA results were: 58 kg of FFM. BCM, TBW, ICW, 
ECW were: 33,63kg; 43,4L; 55,9%; 44,1 %, respectively. Index of hydration was 7.2. 
Sieric mean value of Vitamine D was 29,87 ng/ml; Z score was-2,9. Conclusions: In 
athletes playing ciclism we observed, in addition to a minor concentration of FM, a 
lower percentage of FFM, mostly due to a reduction of bone mineral density (BMD), 
in line with former studies. Moreover, this study underlines how cyclism can induce 
a significant reduction of BMD. Therefore we should suggest a suspension of this 
activity for a period of about three or four months per year.

2515 Board #35 June 2 11:00 AM ‑ 12:30 PM
A Wellness Program for Older Female Golfers: Effects 
on Golf Performance and Range of Motion
Katherine James, Michael Rabel, Lorraine Lacoppola, Erin 
Ruest. University of Maryland Eastern Shore, Princess Anne, 
MD.
(No relationships reported)

PURPOSE: To compare the effect of a wellness program on range of motion (ROM) 
and golf performance in older female golfers. METHODS: Twenty-five healthy, right-
handed, female golfers were randomly assigned to either an intervention (N=12; mean 
age ± SD, 60.3 ± 6.8) or control (N=13; mean age ± SD, 65.9 ± 5.4) group. Baseline 
measures included shoulder, hip, and trunk rotation passive ROM using inclinometers, 
club head speed (CHS), and self-reported golf performance. The intervention group 
received a wellness program consisting of flexibility and strengthening exercises. The 
flexibility component incorporated one exercise for each of the following regions: 
shoulder, hip, and trunk. The three strengthening exercises focused on abdominal 
and hip musculature. A daily exercise log was used to monitor compliance with the 
wellness program. Subjects were reassessed after five weeks. Repeated measures 
ANOVAs, with age as a covariate, were performed to determine whether pre and post 
measures differed between groups. RESULTS: The intervention group demonstrated 
a significant increase in all shoulder rotation ROM values (P≤.03) with the exception 
of right internal rotation. For the same group, self-reported golf performance scores 
(P=.02) improved significantly. No significant change in CHS was identified for 
either group. CONCLUSION: The shoulder exercise (cross-body stretch) used in the 
wellness program has been found to improve shoulder ROM in young adults. This 
study shows that the exercise may also be effective for older females. While all ROM 
measures improved for the intervention group, additional time may have been needed 
to demonstrate significant change. In general, research concerning the female golfer 
remains limited. This study begins to define a wellness program for female golfers that 
could easily be incorporated into their daily routine.

2516 Board #36 June 2 11:00 AM ‑ 12:30 PM
Investigating the Acute Effects of Olympic-style Boxing 
Among Females
David R. Howell1, William P. Meehan, III1, Michael P. 
Loosemore2, Joseph Cummiskey3, Jean–Paul Grabner von 
Rosenberg4, David McDonagh3. 1Boston Children’s Hospital, 
Waltham, MA. 2University College Hospital London, London, 
United Kingdom. 3AIBA, Lausanne, Switzerland. 4St.Olavs 
Hospital, Trondheim, Norway. (Sponsor: Lou Osternig, FACSM)
Email: david.howell2@childrens.harvard.edu
(No relationships reported)

Although diagnosed concussions affect balance control, dual-task abilities, visual 
functions, and neurocognitive functions, few prospective investigations have examined 
how head impacts sustained during an Olympic-style boxing tournament that do not 
result in a concussion, so-called sub-concussive blows, affect performance. Female 
boxers, in particular, have received scant attention in the boxing literature to date. 
Purpose: To prospectively examine the neurocognitive, postural control, dual-task, 
and visual abilities of female Olympic-style boxers before and after participation in 
a boxing tournament. Methods: Sixty-one females completed the modified Balance 
Error Scoring System (mBESS), King-Devick test, and 3m timed-up-and-go (TUG) 
test in single-task and dual-task conditions. A subset (n= 31) also completed the 
CogState computerized neurocognitive test. Initial testing was completed prior to the 
2016 Women’s World Boxing Championships and each participant repeated the testing 
protocol within a day of elimination. Pre-tournament and post-tournament performance 
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variables were compared using paired samples t-tests. Results: Participants (mean 
age = 26.1 ± 4.6 years) completed a mean of 7.5 ± 4.5 rounds of Olympic-style 
boxing over the course of 2-8 days. Pre-tournament scores were significantly worse 
than post-tournament scores for total mBESS (5.5±2.9 errors vs. 2.2±1.9 errors, p< 
.001, d= 1.23) and King-Devick time (18.0±8.3 s vs. 14.2±3.9 s, p= .002, d= 0.53). 
Processing speed was significantly slower prior to the boxing tournament (maze 
chase task: 1.17±0.44 correct moves/second vs. 1.39±0.34 correct moves/second, p= 
.001, d= 0.58). No significant changes between testing sessions were detected for the 
other obtained outcome variables. Conclusion: Female boxers demonstrated either 
improvement or no significant change after competing in an Olympic-style boxing 
tournament, relative to pre-tournament performance. As many of the tasks employed 
in our testing battery are novel, practice effects may have contributed to improved 
performance. Given the relatively short time frame between assessments, clinicians 
should be aware of potential practice effects when using ringside tests in the diagnosis 
and management of concussion.

2517 Board #37 June 2 11:00 AM ‑ 12:30 PM
The Influence Of Oral Contraceptives On Subjective 
Physical Condition And Athletic Performance In 
Japanese Female Athletes.
Mariko Nakamura, Sayaka Ogura-Nose. Japan Institute of 
Sports Scienecs, Tokyo, Japan.
(No relationships reported)

In Japan, the prevalence of dysmenorrhea and premenstrual syndrome (PMS) in 
elite female athletes are 25.6 % and 70.3% respectively (Ogura-Nose et al., 2014). 
However, the use of oral contraceptives (OC) in Japanese female athletes is low 
(2%)(Ogura-Nose et al., 2014). One of the reasons is because athletes are concerned 
about the side effects taking OC might have adverse effects on athletic performance. 
PURPOSE: To examine the influence of OC on subjective condition and athletic 
performance. METHODS: Fourteen female athletes were recruited. All subjects 
were examined during the follicular (F) and luteal (L) phases, OC (days 10-20 of 
their OC use) and withdrawal-bleeding (W) phase (days 2-5 post OC phase). Each 
phase of the menstrual cycle was confirmed by serum luteinizing hormone (LH), 
follicular stimulating hormone (FSH), estradiol, and progesterone levels. After natural 
menstrual cycle tests, all subjects began taking OC. Monophasic OC with ultra low-
dose was used. A post-exercise cardiovagal reactivation test, lactate curve test, oxygen 
consumption (VO2max) test, and Wingate test were performed during all phases. In 
addition, subjective fatigue, mood states and subjectively perceived daily training 
load were estimated on visual analog scales (100mm). All parameters were analyzed 
by tow-way analysis of variance for repeated measurements. RESULTS: There were 
no significant changes in subjective physical condition, post-exercise cardiovagal 
reactivation, VO2max, and time to exhaustion during all phases. No significant changes 
in peak power, and mean power of Wingate test were observed. However, at the time 
of the low-intensity exercise (< 2mmol/L) in lactate curve test, lactic acid values were 
high during the OC and W phase (OC: 1.6.0 ± 0.4, W: 1.5 ± 0.4 mmol/L) compared 
with the natural cycle (F: 1.3 ± 0.3, L: 1.3 ± 0.3 mmol/L, P < 0.05). In Wingate test, 
maximum lactate value after the Wingate test was high during the OC and W phase 
(OC: 12.0 ± 2.4, W: 12.0 ± 2.6 mmol/L) compared with the natural cycle (F: 11.2 ± 
2.2, L: 11.1 ± 1.9 mmol/L, P < 0.05). CONCLUSION: These results suggest that ultra 
low-dose monophasic OC had no influence on athletic performance. Further research 
is needed regarding the influence of OC on the glycolytic pathway. Supported by Japan 
Sports Agency’s consignment fund.

2518 Board #38 June 2 11:00 AM ‑ 12:30 PM
The Prevalence and Impact of Heavy Menstrual 
Bleeding Among Exercising Women.
Allyson L. Parziale1, Georgie Bruinvels2, Toby Richards2, 
Charles R. Pedlar3, Kathryn E. Ackerman, FACSM1. 1Boston 
Children’s Hospital, Boston, MA. 2University College London, 
London, United Kingdom. 3Massachusetts General Hospital, 
Boston, MA. (Sponsor: Kathryn Ackerman, FACSM)
Email: allyson.parziale@childrens.harvard.edu
(No relationships reported)

PURPOSE: Heavy menstrual bleeding (HMB), which includes flooding through 
clothes, frequent changes of sanitary products, needing extra protection, and/or passing 
large clots, is prevalent among exercising females in the UK. HMB has negative 
associations with training and performance and an increased risk of iron deficiency. 
The aim of this study was to identify the prevalence, associated characteristics, and the 
impact of HMB within an American exercising female population. METHODS: 532 
females, ages 15-30 years, who exercise ≥ 4 hours per week and presented to a US-
based Sports Medicine clinic, were invited to complete a questionnaire incorporating: 
a four-part diagnostic series for HMB; menstrual cycle characteristics such as typical 
duration and frequency; reported impacts on training and performance; cramping and 
bloating symptoms; and the seeking of medical advice for heavy periods.RESULTS: 
HMB prevalence was 29.7%, while 30.6% reported that their menstrual cycle impacts 

their training and performance. These were significantly related, with more than half 
(52.5%) of those with HMB reporting that their menstrual cycle affects their training 
and performance (X2= 50.687; p<0.05). However, only 41.8% with HMB reported 
seeking medical advice. On average, those with HMB reported longer bleeding days 
per cycle than those without HMB (5.3 days vs. 4.5 days, t=-5.554; p<0.05), but there 
was no difference in total number of periods per year (p>0.05). Those with HMB were 
more likely to report experiencing non-menstrual cycle related cramps (X2= 19.562; 
p<0.05) and feelings of gaseous bloating (X2= 19.072; p<0.05).CONCLUSIONS: 
HMB is linked to negative impacts on training and performance, a longer menstrual 
cycle, cramping and bloating among American adolescent and young adult exercising 
females. Further research is required to elucidate the physical and psychological effects 
of HMB and the clinical implications.

2519 Board #39 June 2 11:00 AM ‑ 12:30 PM
Preliminary Evidence Of Sub-optimal Sleep Durations 
In Trained Middle Eastern Adolescent Soccer Players
Lee Taylor, Darren Paul, Luiz Gustavo Tomazoli, Abdulaziz 
Farooq, Richard Akenhead, Peter Fowler. Aspetar – Orthopaedic 
and Sports Medicine Hospital, Doha, Qatar.
Email: lee.taylor@aspetar.com
(No relationships reported)

Sub-optimal sleep durations relative to the National Sleep Foundations (NSF) 
guidelines of 8-10 h per night are seen in adolescents globally, with the Middle East 
region having specific lifestyle, environmental and cultural nuances which exacerbate 
these deficiencies. These deficiencies are due to general and athlete specific negotiable 
(eg pre-bed screen time, socialising, etc) and non-negotiable (eg schooling, travel, 
etc) factors. This is concerning given the proposed relationship between sleep and 
illness/injury risk, athletic performance/recovery and holistic athlete development. 
PURPOSE: Characterise sleep in trained adolescent Middle Eastern soccer players 
pre- and post-match and the influence of pre-dawn sleep interruption upon these 
characteristics. METHODS: During a 17 day training camp sleep was assessed in 
20 male trained adolescent Middle Eastern soccer players prior to (PRE) and night of 
(POST) three discrete matches (MATCH 1, 2 and 3) on day 5, 9 and 13 of the camp. 
Quantitative sleep values were obtained by wrist actigraphy, with activity count 
interpretation determining bedtime (hh:mm), get-up time (hh:mm), time in bed (h), 
sleep duration (h) and sleep efficiency (%) as well as whether a player did (YES) or did 
not (NO) experience pre-dawn sleep interruption. In YES sleep was seen in two bouts, 
BOUT1 - pre-dawn intermission - BOUT2. Linear mixed models were used to analyse 
data. RESULTS: On average these players do not meet NSF endorsed minimum sleep 
durations PRE and POST match (6.97 ± 1.27 h vs. recommended 8-10 h] with deficits 
significantly exacerbated (-10% or -0.76 h) in YES compared to NO (6.49 ± 1.05 h 
vs. 7.43 ± 1.29 h, p<0.01). Sleep efficiencies were less than the recommended 85% on 
average across all players (82.13 ± 7.04), and in YES, NO, BOUT1 and BOUT2. No 
differences in any sleep characteristics were observed between BOUT1 and BOUT2 
(p>0.05). CONCLUSION: Deficiencies in these players of duration and quality of 
sleep relative to recommendations may jeopardize athletic development/recovery and 
holistic adolescent maturation. Given the high inter- and intra-individual variances in 
sleep characteristics seen, these players require from their practitioners individualised 
sleep education strategies/interventions, without reliance on sleep medications.

2520 Board #40 June 2 11:00 AM ‑ 12:30 PM
Influence of Sports Participation and Bone Stress 
Injury Anatomical Location on Low Bone Mineral 
Density in Male Athletes
Adam S. Tenforde1, Allyson L. Parziale2, Kathryn E. Ackerman, 
FACSM2. 1Spaulding Rehabilitation Hospital, Charlestown, MA. 
2Boston Children’s Hospital, Boston, MA. (Sponsor: Kathryn 
Ackerman, FACSM)
(No relationships reported)

PURPOSE: Sports participation can provide health benefits to male athletes, including 
improvements in bone mineral density (BMD) and strength. However, a subset of male 
athletes may experience impaired bone health associated with sports participation. 
The aim of this study was to identify the association of sports type and bone stress 
injury (BSI) location with low BMD (defined as BMD Z-scores < -1) in males athletes. 
METHODS:A retrospective chart review was performed on male athletes (ages 14 
- 35 years) referred to a single tertiary-care center for evaluation of BMD following 
development of one or more BSI. We excluded non-athletes, fractures from trauma, 
medical conditions that predispose to low BMD, and athletes taking medication(s) 
that could negatively influence bone health. Analysis is descriptive and demonstrates 
proportion of athletes with low BMD by sport type (runner versus other athletes) and 
location of BSI using Fisher exact test with significance at P<0.05. RESULTS: Low 
BMD was observed in 16 of 37 athletes. Low BMD was more common in runners (11 
of 19, 58%) compared to other sports (4 of 18, 22%, P=0.045). Of athletes sustaining 
BSI in regions of higher trabecular bone content (localized to lumbar spine, pelvis, 
femoral neck, or calcaneus) 61% (11 of 18) had low BMD. Low BMD was less 
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common in athletes with BSI in anatomical sites with primarily cortical bone content 
(P=0.02), including tibia (3 of 10), metatarsal (1 of 4), femur (0 of 3), tarsal navicular 
(0 of 1), and rib (0 of 1).CONCLUSIONS: A subset of athletes with history of BSI 
met criteria for low BMD; runners and athletes who sustain BSI in regions of higher 
trabecular bone content appear at increased risk. Clinicians should consider screening 
male athletes for low BMD and consider methods to optimize bone health in this 
population.

2521 Board #41 June 2 11:00 AM ‑ 12:30 PM
Pediatric and Adult CrossFit Injuries Presenting to a 
Sports Medicine Clinic
Bridget J. Quinn, Rebecca L. Zwicker, Dai Sugimoto, Andrea A. 
Stracciolini, FACSM. Children’s Hospital Boston, Boston, MA. 
(Sponsor: Andrea Stracciolini, FACSM)
(No relationships reported)

PURPOSE: To evaluate and compare both pediatric and adult CrossFit injuries 
presenting to a sports medicine clinic. METHODS: A retrospective chart review 
was performed of all medical records (age ranges from 8 to 54 years) in an academic 
tertiary hospital’s sports medicine clinic between January 1, 2003 through June 31, 
2016. Patients were selected if “CrossFit” was identified in their records (n=312) 
and excluded if injuries were deemed not related to CrossFit (n=166), CrossFit 
participation was questionable (n=25), or patient had medical conditions that could 
influence their risk for injury outside of CrossFit (n=6). Data collection included sex, 
age, injury site, diagnosis, diagnostic imaging, and treatment. Injury site, diagnosis, 
diagnostic imaging, and treatments were descriptively analyzed. Chi-square (X2) 
analyses were employed to compare CrossFit injuries based on sex and age with a 
significance level of 0.05. RESULTS: A total of 115 medical charts met inclusion 
criteria (male: N=55 female: N=60 age: 25.2±10.4). The most common injury sites 
were: knee (27.0%), spine (24.3%), and shoulder (16.5%). The top five diagnoses 
were muscle strain (6.1%), back pain (5.2%), patellofemoral stress syndrome (PFSS) 
(4.3%), labral tears (4.3%) from hip (2.6%) and shoulder (1.7%) joints, shoulder pain 
(4.3%), and knee pain (4.3%). Diagnostics included MRI (46.0%), plain radiographs 
(39.2%), CT (7.4%), and ultrasound (7.4%). The most commonly prescribed treatments 
were PT/OT (32.3%), activity modification (23.1%), NSAIDS (13.6%), crutches/
brace/splinting/compression sleeve (10.4%), and injections (7.2%). Males sustained 
more shoulder injuries than females (68.4% vs. 31.6%, p=0.049). All CrossFit athletes 
diagnosed with PFSS were female (100% vs. 0%, p=0.029). Age comparison analysis 
showed that injuries to the spine were more frequently documented in ≤ 19 years old 
compared > 20 years old (53.6% vs. 46.4%, p=0.016). CONCLUSIONS: Injuries 
from CrossFit appear to differ by sex and age. Males presented with more shoulder 
injuries than females while females had the greatest incidence of patellofemoral stress 
syndrome. Pediatric athletes sustained more injuries to the spine. More research is 
warranted regarding CrossFit injuries, particularly in the pediatric athlete.

2522 Board #42 June 2 11:00 AM ‑ 12:30 PM
Injury Epidemiology at Multi-Day Youth Soccer 
Tournaments
Ariel Kiyomi Daoud, Elyce Lamphere, Kayla Burnim, Anne 
Skelton, Julie C. Wilson. Children’s Hospital Colorado, Aurora, 
CO.
(No relationships reported)

PURPOSE: Sports medicine clinical teams are often employed to provide first-aid, 
triage, and emergency care at multi-day youth athletic tournaments. This study 
analyzed data collected from medical tent visits at six multi-day soccer tournaments 
hosted by competitive clubs in 2015 and 2016 to provide insight into frequency, 
distribution, injury type, and treatment. This data will enable optimal preparation of 
sports medicine teams for future tournaments.
METHODS: Sports medicine team members electronically captured clinical data 
for each medical tent encounter at six multi-day soccer tournaments. These records 
were assessed for completeness and excluded if date of birth, treatment, or the 
day of encounter were not documented. Data was sorted by 3-day, 4-day, or 5-day 
tournaments. Chi-squared testing within tournament types was performed for tent visit 
frequency, treatment, and body region probability.
RESULTS: Of 3207 encounters, 2896 were included for analysis [5-day: n = 1655, 
4-day: n = 1001, 3-day n = 240]. Participant age ranged from 6-19 years [mean = 15.2 
years, SD = 1.8]. Significant differences were found between tournament day and 
tent visit frequency. For 3-day events, most tent visits occurred on Day 2 [48.7%, p 
<0.001]. For 4-day events, most tent visits occurred on Day 3 [41.2%, p <0.001]. For 
5-day events, most tent visits occurred on Day 4 [41.0%, p <0.001]. No significant 
difference was found between treatment delivered and tournament day for 3-day, but 
existed for 4- and 5-day with Ice, Taping, and Injury Evaluation as the most reported 
treatments in that order [p <0.0001]. Lower Extremity was most likely to present to the 
medical tent [n = 1115], followed by Upper Extremity [n = 147], and Head/Neck [n = 
136] out of 1454 records with body region recorded [p <0.009].

CONCLUSION: During multi-day youth soccer tournaments, sports medicine teams 
can optimize staffing and resources by preparing for increased frequency of tent visits 
during the middle and end of the tournament, scheduling staff capable of expected 
treatments, and ensuring adequate supplies for predominantly lower extremity injuries 
and treatments. Future data collection for multi-day tournaments should include 
injury time of day, games played, and non-injured player data to allow for incidence 
calculations and control comparisons.

2523 Board #43 June 2 11:00 AM ‑ 12:30 PM
The Impact of Grant Funding on Physical Fitness 
Levels of School Children
Michael A. Jennings, Dale D. Brown, FACSM, Kelly R. 
Laurson, Skip M. Williams, Mary L. Henninger, Daniel Phelps. 
Illinois State University, Normal, IL.
Email: jenningsm@myunit5.org
(No relationships reported)

Purpose: The purpose of this study was to evaluate the effect of a three year Carol M. 
White Physical Education Program (PEP) Grant on fitness levels of students in grades 
K-12. Methods: A total of 1251 students (616 female and 635 male), 5-18 years of age 
(mean 11.07) participated in the FitnessGram series of health related physical fitness 
assessments (aerobic capacity, muscular strength, and muscular endurance) in each of 
the 3 years of the grant project. Basic anthropometric measures of height and weight 
were recorded for each student and used in the calculation of body mass index (BMI). 
Along with BMI, the assessment scores utilized in this investigation included: the 20 
meter PACER test (PACER), Push Up Test (PT), and Curl Up Test (CT). Students 
performed these assessments as directed by a licensed physical education teacher 
during the spring semester of each of the 3 years of the grant project. Upon completion 
of the assessments, students were classified into Fitness Zones based on FitnessGram 
standards. The classifications for BMI were as follows: Healthy Fitness Zone (HFZ), 
Needs Improvement (NI), Needs Improvement – Health Risk (NI-HR), or Very Lean 
(VL). The PACER, PT, and CT only classify students into 2 Fitness Zones: HFZ and 
NI. Results: The data show an increase in number of students in the HFZ for each 
of the assessments from year 1 to year 2, with an average increase of 8.75%. The PT 
garnered the greatest percentage of increase at 12%, while the percentage of students in 
the HFZ for BMI only increased 6%. Conversely, the data from year 2 to year 3 show 
decreased percentages of student in the HFZ for all assessments, except for the PACER 
test which remained unchanged (63%). The percent of student in the HFZ decreased 
2%, 11%, and 10% for BMI, CT, and PT respectively. Even with the decrease in 
percent of students in the HFZ for these assessments, the year 3 percentages remained 
higher than the initial assessment year for both the BMI and PACER with a 4% and 
7% increase respectively. Conclusion: The increase in overall percent of students 
classified in a HFZ for multiple physical fitness assessments shows that a 3-year PEP 
grant had a positive impact on students’ physical fitness levels. This improvement 
coupled with the increased availability of resources and funding make the PEP grant 
an asset.
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2524 Board #44 June 2 11:00 AM ‑ 12:30 PM
Effect of Yoga, Meditation or Body Awareness on 
Sports Performance and Attention in Futsal Players
Marcio Cascante-Rusenhack, Gerardo Araya-Vargas, Walter 
Salazar-Rojas, Alejandro Salicetti-Fonseca, Jose Moncada-
Jiménez. University of Costa Rica, San José, Costa Rica.
Email: marcio.cascante@ucr.ac.cr
(No relationships reported)

PURPOSE: To determine the chronic effect of yoga, meditation or body awareness 
practice produces significant improvements in attention and sports performance in 
Futsal players. A second aim was to determine the association between attention and 
sports performance. METHODS: Thirty subjects (15 men, 15 women) were randomly 
assigned to four groups: Meditation (MG) (n = 8, mean age = 20.8 ± 2.4 yr.), Yoga 
(YG) (n = 8, mean age = 21.2 ± 1.6 yr.), Body awareness (BA) (n = 7, mean age = 
20.5 ± 1.4 yr.), and Control Group (CG) (n = 7, mean age = 21.0 ± 2.3 yr.). Before 
(pre) and after (post) nine yoga, meditation or body awareness sessions, the subjects 
were measured on attention with the Stroop Test, and on sports performance with the 
Loughborough soccer passing test. RESULTS: There was no significant interaction 
in attention and sport performance (p > 0.05). There were significant main effects in 
measurement (pre- to -post) on attention (Pre = 51.7 ± 5.7 vs. Post = 54.6 ± 4.5 hits, p 
< 0.05), and for sport performance (Pre = 65.2 ± 5.7 vs. Post = 63.6 ± 5.1-s, p < 0.05). 



Official Journal of the American College of Sports Medicine  Vol. 49 No. 5 Supplement   S531

Abstracts were prepared by the authors and printed as submitted.

F
R

ID
A

Y, JU
N

E
 2, 2017

No significant correlations were found between the change in attention scores and 
sport performance in experimental groups MG (r = 0.62), YG (r = 0.20), BA (r = 0.16), 
and CG (r = 0.20) (p > 0.05). CONCLUSIONS: Meditation, yoga and body awareness 
exercises do not influence attention or sport performance in Futsal players.

2525 Board #45 June 2 11:00 AM ‑ 12:30 PM
The Utilization of Different Cues in Visual Anticipation 
in Skilled Table Tennis Players
Chenglin Zhou, Yingzhi Lu, Yingying Wang, Qiqi Yang. 
Shanghai University of Sport, Shanghai, China.
Email: chenglin_600@126.com
(No relationships reported)

It is reported that expert motor skill performance are superior to less skilled individuals 
to predict the outcome of an object in striking sport, such as table tennis, due to the 
ability of using advance information, such as body kinematics cue. Meanwhile, it also 
revealed that the accuracy would be improved with the visual information (such as the 
ball trajectory cue). It is unclear the utilization strategies on these two cues in striking 
sports between expert and novice.
PURPOSE: To investigate the utilization of body cue and ball cue in the visual 
anticipation and compare the utilization strategies among skilled players, less skilled 
players and non skilled players.
METHODS: 74 participants were grouped into Elites group (EG,n=24), Amateur 
group (AG,n=26) and Novice group (NG,n=24) based on the table tennis and skilled 
level. Participants were presented with short video-clips of serve that were partially 
occluded (racket-ball contact (T), 50ms after the contact (T+1), 100ms after the contact 
(T+2)) and probably congruence or incongruence (T’+1; T’+2) within the body cue 
and ball cue. The task was to judge whether the ball would land on left or right side 
and the accuracy was analyzed.
RESULTS:The results showed that the EG (.92±.07) had a higher accuracy than the 
other two groups (AG: .82±.07, p<.001; NG: .78±.10, p<.001) when the video-clips 
were occluded before the ball cue showed up, while both the EG (T+1: .98±.04; 
T+2: .97±.04) and AG (T+1: .95±.05; T+2: .95±.07) had a better accuracy than the 
NG (T+1: .88±.07; T+2: .87±.11) when the ball cue was offered in the video-clips. 
Meanwhile the accuracy of EG (T’+1: .67±.16; T’+2: .90±.17) and AG (T’+1: .64±.16; 
T’+2: .90±.14) was sharply decreased in the incongruence video-clips, but their ability 
to discriminate these two cues was better, comparing with the NG (d-prime: F(2, 68) 
=10.491, P<.001; EG: -.77±.41; AG: -.61±.41; NG: -.52±.27).
CONCLUSIONS:This leads us to argue that experts (both elites and amateur) had the 
anticipatory advantage than the novice in striking sport. They mainly utilized the body 
cue to anticipate the outcome, while the novice needed the ball cue to do anticipation. 
Also, the experience levels of the experts moderated the utilization strategy in visual 
anticipation. Supported by NSFC (No. 31571151)

2526 Board #46 June 2 11:00 AM ‑ 12:30 PM
Socially Prescribed Perfectionism Might Predict 
Enhanced Performance When Racing Against an 
Opponent
Lieke Schiphof-Godart1, Marco J. Konings2, Florentina J. 
Hettinga2. 1University of Groningen, Groningen, Netherlands. 
2University of Essex, Colchester, United Kingdom. (Sponsor: 
Carl Foster, FACSM)
Email: l.schiphof@umcg.nl
(No relationships reported)

Recent research has shown that racing against an opponent can improve endurance 
exercise performance (Konings et al, 2016). To what extent athletes can be motivated 
by racing against an adversary might depend at least partially on personality 
characteristics such as type of perfectionism.
PURPOSE: We sought to explore the relationship between self-oriented (SO) 
and socially prescribed perfectionism (SPP) (Hewitt & Flett, 1991) and time-
trial performance. We hypothesized that SPP would be related to performance 
enhancements associated with the presence of an opponent, but that SO would not.
METHODS: Twelve experienced cyclists (45.8 ± 7.0 years) completed four 4-km 
time trials (TT) on a VeloTron cycle ergometer. Participants performed three TTs 
without opponent (TT1no, TT2no, TT3no) and one TT against a virtual opponent 
(TTopp). Mean performance on the three trials without an opponent was calculated 
and the difference (ΔTTno-TTopp) between the resulting “meanTTno” and TTopp was 
assessed for each participant. Participants also answered the 12-item “perfectionism in 
sport scale” (PPS-P) (Hill et al., 2016) on a 6-point Likert scale before the first race. 
Spearman correlations of the participants’ mean scores on the PPS-P and ΔTTno-
TTopp were calculated. RESULTS: Overall, there was no significant difference in 
performances over the 4 trials: T1 = 385.86 ±18.07s; T2 = 380.31 ± 20.75s; TTno = 
377.66 ± 17.40s and TTopp 378.86 ± 19.68s. Mean score on PPS-P was 4.29 ± 0.96 for 
SO and 2.83 ± 0.91 for SPP. A significant positive correlation was found between SPP 
and ΔTTno-TTopp (ρ = 0.867, p < 0.01), but we found no relationship between SO and 
ΔTTno-TTopp. CONCLUSION: Previous studies have shown that being confronted 

with a (virtual) opponent enhances endurance athletes’ performance. In the present 
group of cyclists, overall 4-km performances with and without opponent did not differ 
significantly. Interestingly, our results show that the performance enhancing effect 
of a virtual opponent during a 4 km cycling trial is correlated to socially prescribed 
perfectionism in sport. These findings support current literature and our hypothesis 
that the positive effect of racing against an opponent might differ according to athletes’ 
psychological characteristics.

2527 Board #47 June 2 11:00 AM ‑ 12:30 PM
Exploring Parental Preferences for Choosing Youth 
Flag or Tackle Football
Mallory McElroy1, Katie Stephenson-Brown1, Samantha 
Mohler1, Nathan D’Amico1, Anthony Kontos2, R.J. Elbin1. 
1University of Arkansas, Fayetteville, AR. 2University of 
Pittsburgh, Pittsburgh, PA.
Email: mmcelroy@uark.edu
(No relationships reported)

Youth football participation rates have decreased 27.7% over the last six years. One 
of the primary reasons posited for this decline is parental concerns about concussion. 
In an attempt to provide an alternative to tackle football, many youth leagues are 
offering a choice of flag or tackle football. In fact, flag football participation has 
risen by 8.7 percent from 2014-2015. However, there is a lack of research exploring 
factors associated with parental preferences for choosing flag over tackle football. 
PURPOSE: To explore factors associated with parental preferences for choosing youth 
flag and tackle football. METHODS: Two youth sport leagues offering a choice of 
both youth tackle and flag football for players aged 5 to 15 years distributed an online 
survey to 859 parents of youth football participants. The 50-item online survey was 
administered via Qualtrix and gathered responses on several variables that included 
parental preference for flag or tackle, history of football participation, injury history, 
and concussion knowledge. A series of chi-square analyses with odds ratios (OR) 
and 95% confidence intervals (CI) were used to assess associations and likelihood of 
select variables and youth football preference. RESULTS: A total of 29% (245/859) 
of parents completed the online survey. Seventy-seven percent (157/203) of parents 
preferred tackle instead of flag football. Parents that previously played or had a spouse/
partner that played football were 2.61 times more likely to prefer flag over tackle (χ2[1, 
199] = 4.87, p = .03, 95% CI = 1.09 - 6.25). Parents fearful of their child getting a 
concussion were 2.41 times more likely to prefer flag instead of tackle football (χ2[1, 
199] = 6.31, p = .01, 95% CI = 1.10 - 4.86). Parental history of concussion (p = .42), 
concussion knowledge (p = .67),perceived child size (p = .64), speed (p = .51), and 
strength (p = .25) were not associated with football preference. CONCLUSIONS: 
When given a choice between flag or tackle football for their children, a majority 
(77%) of parents prefer tackle football. However, parents who played football or 
are fearful of their child getting a concussion are more likely to prefer flag for their 
children. Flag football may provide children with a physically active sport that parents 
view as less risky than tackle football.

2528 Board #48 June 2 11:00 AM ‑ 12:30 PM
Pain Coping Skills of Competitive High School Pole 
Vaulters
Joshua T. Holland, Cody M. Smart, Michael C. Meyers, 
FACSM. Idaho State University, Pocatello, ID.
(No relationships reported)

For competitive pole vaulters, their abilities to cope with painful challenges and 
subsequent injuries are crucial to overcome obstacles in sport development. In a sport 
with highly technical and explosive training, the failure to adapt to these competitive 
challenges could result in suboptimal performance and rehabilitative outcomes. 
Therefore, the ability to appropriately cope with pain and potential injury is essential 
for competitive success, especially at this young stage of development. PURPOSE: 
To quantify the coping skills of pain and injury in competitive high school pole 
vaulters. METHODS: Following written informed consent, 59 high school pole 
vaulters completed the Sports Inventory for Pain (SIP; Meyers et al., 1992): direct 
coping (COP), cognitive (COG), catastrophizing (CAT), avoidance (AVD), body 
awareness (BOD), and a composite score referred to as total coping resources (TCR). 
Data were grouped by skill level (novice, intermediate, advanced), gender, and 
academic classification (upperclassmen, lowerclassmen). RESULTS: MANOVAs 
(Wilks’ Lambda) indicated no significant main effects across skill level (F10,104=1.511; 
p=0.146), gender (F5,53=1.128; p=0.357), or academic classification (F5,53=1.440; 
p=0.225). Although no significance, there was a trend for upperclassmen to respond 
higher in COP, COG, CAT, BOD, and TCR. CONCLUSION: Although, findings 
may have been influenced by a limited sample size, pain coping skills among this 
group reflected above average responses when compared to normative values across 
other athletic populations. At this early stage of mental and physical development, it is 
imperative that coaches devote time to the psychological challenges these athletes will 
face during competition. Further research is warranted assessing challenges from larger 
populations, as well as to determine the efficacy of pain coping skills interventions.
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2529 Board #49 June 2 11:00 AM ‑ 12:30 PM
Influence of Parent and Child Concussion History 
on Parental Knowledge and Attitudes Regarding 
Concussion
Melissa C. Kay1, Johna K. Register-Mihalik1, Richelle M. 
Williams2, Jason P. Mihalik1, Tamara C. Valovich McLeod2. 
1University of North Carolina - Chapel Hill, Chapel Hill, NC. 
2A.T. Still University, Mesa, AZ.
Email: mkay@email.unc.edu
(No relationships reported)

Parents’ knowledge and attitudes towards concussions are often a vital factor 
affecting care for injured adolescent athlete. It is important to understand the role 
previous experiences play in regards to current concussion knowledge and attitudes. 
PURPOSE: To determine the influence of parental and child concussion history on 
parental attitudes and knowledge towards concussive injury. METHODS: Parents 
of youth sport athletes (n=234; males: n=82; females: n=144; age=44.0±6.3yrs) 
completed a pre-validated survey for concussion knowledge (max score possible=28) 
and attitudes (max score possible=49). Higher scores indicated better knowledge and 
attitudes towards concussive injury. Parents reported the frequency of concussion 
diagnosis and/or experience of concussion-related symptoms, and whether their child 
had a diagnosed concussion or experienced concussion symptoms (yes/no). Linear 
regression models were used to understand the association between concussion 
history variables and knowledge and attitudes (alpha level 0.05 a priori). RESULTS: 
Twenty-seven percent (n=63) of parents had a previously diagnosed concussion while 
43% (n=101) had experienced at least one symptom of a possible concussion without 
reporting a history of diagnosed concussion. Only 8% (n=19) of parents reported 
their child having a previously diagnosed concussion while 26% (n=61) reported 
their child had experienced symptoms of a possible concussion. Mean parental 
knowledge and attitude scores were 23.3±2.5 and 46.3±3.7, respectively. Parents with 
no previously diagnosed concussions had significantly lower total knowledge scores 
(mean=23.0±2.5; p<0.001) than those with a previous concussion (mean=23.9±2.3). 
Those who had never experienced symptoms of a concussion trended towards 
significance (p=0.05). There were no associations between any of the concussion 
history variables (parent or child) and attitudes. CONCLUSIONS: Parents with 
no concussion history may benefit from enhanced education. However, given the 
multifaceted nature of recognizing and responding to concussion, it is important to 
look further and identify possible driving factors to improve educational efforts within 
this population.
This study was funded in part by the National Operating Committee on Standards for 
Athletic Equipment.

2530 Board #50 June 2 11:00 AM ‑ 12:30 PM
Prevalence Of Muscle Dysmorphia In Male and Female 
NCAA Division III Athletes.
Greg Farnell. John Carroll University, University Heights, OH. 
(Sponsor: Ellen Glickman, FACSM)
(No relationships reported)

INTRODUCTION: In society today, body image has been, and continues to be, a 
growing concern for individuals. Muscle dysmorphia (MD) is a preoccupation with 
the idea that one’s body is not sufficiently lean and/or muscular. Many associated 
disorders and risks of muscle dysmorphia have been identified including exercise 
dependence and increased anabolic steroid use. To date, few studies have investigated 
muscle dysmorphia in both male and female college athletes. PURPOSE: The purpose 
of this study was to examine the prevalence of muscle dysmorphia characteristics in 
NCAA Division III male and female athletes. METHODS: 297 athletes (188 males 
and 109 females) from 16 varsity sports teams (8 men’s teams and 8 women’s teams) 
were recruited from a private NCAA Division III school in the eastern United States. 
Data were collected via the Muscle Dysmorphia Inventory (MDI), which is a 27-item 
self-report measure designed for the assessment of MD. The 27 questions are divided 
into 6 sub-sections that examine different areas of behavioral and psychological 
characteristics associated with MD. These sub-categories are 1. Diet; 2. Supplement 
usage; 3. Physique protection; 4. Exercise dependency; 5. Size/symmetry; and 6. 
Pharmacology. The questionnaire was distributed and collected at the end of a sports 
practice session or team meeting. A one-way ANOVA was used to determine any 
difference by sport and an independent t test was used for differences by gender 
using IBM SPSS 23. RESULTS: The results demonstrated a significant difference 
by sport in 5 of the 6 sub-categories of the MDI (Diet: p < .001; Supplement: p < 
.001; Physique: p < .001; Exercise dependency: p = .049; Size/symmetry: p < .001; 
and Pharmacology: p = .214). The results also demonstrated a significant difference 
between male and female athletes for all 6 sub-categories of the MDI (Diet: p < .001; 
Supplement: p < .001; Physique: p < .001; Exercise dependency: p = .004; Size/
symmetry: p < .001; and Pharmacology: p = .019). CONCLUSIONS: The current 
results suggests that Division III college athletes are indeed at a risk of developing 
muscle dysmorphia and its characteristics. This information may be valuable in helping 
sport coaches, strength and conditioning coaches, and athletic trainers to identify 
warning signs and characteristics of muscle dysmorphia.

2531 Board #51 June 2 11:00 AM ‑ 12:30 PM
Coach-identified Barriers To Removing Athletes With 
Concussion Symptoms From Play: Implications For 
Concussion Education
Emily Kroshus, 98121. University of Washington, Seattle, WA.
(No relationships reported)

PURPOSE: Coaches play a critical role in concussion safety. At the high school level, 
most contact sports teams do not have an athletic trainer on the sidelines of games or 
practices. This means that coaches are often the adult responsible for identifying if an 
athlete is experiencing symptoms of a concussion that warrant removal from play for 
further evaluation from a medical professional. To-date, there has been little research 
conducted among high school coaches to determine what makes coaches more or less 
likely to remove an athlete with a suspected concussion from play. The present study 
sought to describe what coaches considered to be barriers and to determine whether 
coaches who experienced barriers more strongly were less likely to remove an athlete 
from play, independently of their concussion knowledge.
METHODS: Participants were 250 Washington state public high school coaches 
who completed a written survey (92% response rate). Standardized measures assessed 
concussion knowledge, barriers to removing symptomatic athletes from play, and 
removal from play intentions. Data were analyzed using structural equation modeling.
RESULTS: The three most frequently endorsed barriers were “athletes tend to hide 
their symptoms so it’s hard for me to know if they’ve sustained a concussion” (55% 
of coaches), “the athlete’s parents might be upset if I removed their child from play” 
(44% of coaches) and concern that they “might make a mistake and remove an athlete 
who has not sustained a concussion” (36% of coaches). Coaches who more strongly 
experienced barriers were less likely to intend to remove a symptomatic athlete from 
play for medical evaluation (B=-0.22, p=0.006). There was also a strong positive 
association between concussion knowledge and removal from play intentions (B=0.41, 
p<0.001).
CONCLUSION: While sports leagues are increasingly mandating concussion 
education for coaches, it is important that educational interventions be developed to be 
most impactful on behavior. The present findings indicate that in addition to addressing 
gaps in concussion knowledge there is a critical need to address coach-identified 
barriers related to removing symptomatic athletes from play for medical evaluation. 
Specific implications for concussion education for coaches will be discussed.

2532 Board #52 June 2 11:00 AM ‑ 12:30 PM
Factors That Predict Grit In Collegiate Athletes During 
The Competitive Season
Mindy H. Mayol1, Urska Dobersek2, K. Lee Everett1, Matthew 
D. Beekley, FACSM3. 1University of Indianapolis, Indianapolis, 
IN. 2University of Southern Indiana, Evansville, IN. 3DePauw 
University, Greencastle, IN.
Email: mmayol@uindy.edu
(No relationships reported)

Grit is defined as the drive, passion and persistence that one possesses to reach 
short- and long-term goals. Yet, few studies have measured grit in athlete populations 
presenting a gap within sport behavior research. PURPOSE: To examine possible 
predictors of grit among collegiate athletes during the competitive season. 
METHODS: Three hundred and thirty-two NCAA Division II athletes (nmen = 185, 
nwomen = 147) from twenty-two teams ages 18 to 23 years (M = 19.50, SD = 1.36) 
completed five self-report questionnaires: Short Grit Scale (GRIT-S), Short Self-
Compassion Scale (SSCS), Sport Motivation Scale II (SMS II), State Self-Esteem 
Scale (SSES) and a demographics questionnaire. The 12-item GRIT-S was used 
to measure grit, the 12-item SSCS was used to measure self-compassion (having 
benevolence for one’s self in instances of perceived inadequacy, suffering, or 
failure), the 18-item SMS II scale was used to measure six sport motivation types 
and the 20-item SSES was used to assess performance state self-esteem (the degree 
of fluctuations of positive or negative performance-based attitudes toward oneself). 
A multiple regression analysis was conducted and an alpha level of 0.05 was set for 
statistical significance. RESULTS: Results demonstrated that the following three 
factors statistically significantly predicted grit during the athletes’ respective in-season, 
R2 = 0.34, F(3,329) = 55.45, p < 0.001: performance state self-esteem (β = 0.42, p < 
0.001), integrated regulation (β = 0.18, p < 0.001), and self-compassion (β = 0.17, p 
= 0.002). CONCLUSIONS: Results revealed that three predictor variables explained 
34% of the variance for grit. The findings of the current study suggest that performance 
self-state esteem, integrated regulation (an autonomous motivation type where there 
is congruency between an action and an individual’s identified values, goals and 
needs) and self-compassion are significant predictors for grit. Previous grit research 
in non-athlete populations has illustrated that high levels of “grittiness” predicts goal 
outcomes regardless of perceived or actual challenges or adversities. This study’s 
finding on athletes, while novel and promising, warrants further investigation into grit 
and other psychosocial factors on goal attainment and outcomes during the competitive 
season.
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2533 Board #53 June 2 11:00 AM ‑ 12:30 PM
Sport: Relationship Between Age And Skills Perceived 
By Children Sport Practitioners
Iransé Oliveira-Silva, Bianca da Silva Peres, Fábio Santana. 
UNIEVANGÉLICA, ANÁPOLIS, Brazil. (Sponsor: Carl Foster, 
FACSM)
Email: iranseoliveira@hotmail.com
(No relationships reported)

Psychosocial aspects are factors that influence the psyche of the human being in 
development. Such aspects infer about the behavioral patterns of the individual, 
causing physical, cognitive and social changes throughout his life (Myers, 2012). One 
of the effective ways to experience these practices is the sport (Noble et al., 2014).
PURPOSE: Identify the relationship between age and skills perceived by children 
assisted by a sports program.
METHODS: The sample consisted of 50 children of a municipal sports center of 
Anápolis, who practiced sport twice a week at the school turn against for more than 
6 months (30 boys and 20 girls), aged between 7 and 12 years old. The psychosocial 
aspects of children were assessed using the Brazilian version of the Self-Perception 
Profile for Children, validated by Valentini et al. (2010). The Brazilian version called 
Self Perception Child scale (SPCS) is configured in a questionnaire that assesses six 
specific areas of competence: cognitive skills, emotional skills, motor skills, physical 
appearance, behavioral conduct, in addition to the global self-worth.
RESULTS: The children attending showed moderate levels of self perceived 
competence in the dimensions evaluated in the present study, by gender and age. Such 
skills are psychosocial aspects that can be influenced when compared to children 
who do not participate in sports programs. It was evident that the younger children, 
the lower the influence of the sports program on the skills perceived except in motor 
racing, which takes place from 9 years old. The sport seems to exert an influence on 
the self-perception skills (ie cognitive, social, motor and behavioral), especially when 
there is a longer practice. CONCLUSIONS: The skills perceived by children assisted 
by a sports program only are perceived as the children mature (i.e 11 and 12 years old). 
Younger children assisted by sports program have no perception of skills, as they only 
manifest as the action is performed for longer.

2534 Board #54 June 2 11:00 AM ‑ 12:30 PM
Athletic Coping Skills of the Competitive High School 
Pole Vaulter
Cody M. Smart, Joshua T. Holland, Michael C. Meyers, 
FACSM. Idaho State University, Pocatello, ID.
(No relationships reported)

A competitive pole vaulters’ ability to cope with stressful situations during 
competition is crucial for optimal development. Therefore, the ability to cope under 
these circumstances is essential for creating a strong mental capacity that leads to 
competitive success. PURPOSE: To quantify athletic coping skills of competitive 
high school pole vaulters. METHODS: Following written informed consent, 59 high 
school pole vaulters completed the Athletic Coping Skills Inventory (ACSI; Smith 
et al., 1995): coping with adversity (COPE), peaking under pressure (PEAK), goal 
setting/mental preparation (GOAL), concentration (CONC), freedom from worry 
(FREE), confidence and achievement motivation (CONF), coachability (COAC), and 
a composite score referred to as personal coping resources (PCR). Data were grouped 
by skill level (novice, intermediate, advanced), gender, and academic classification 
(upperclassmen, lowerclassmen). RESULTS: MANOVAs (Wilks’ Lambda) indicated 
no significant main effects across skill level (F14,100=1.146; p=0.329), and academic 
classification (F7,51=1.524; p=0.180), but indicated a significant main effect by gender 
(F7,51=2.575; p=0.024). Univariate analyses (mean±SD) indicated that males responded 
higher in PEAK (7.81±3.146 vs. 5.82±2.736; p=0.013) than female athletes, whereas 
females responded higher in COAC (9.75±2.703 vs. 8.26±2.683; p=0.038) than males. 
Although no significance, there was a trend for upperclassmen to respond higher in 
COPE, PEAK, GOAL, CONC, CONF, COACH and PCR. CONCLUSION: Although 
findings may have been influenced by limited sample size, coping skills among this 
group reflected subnormal response when compared to normative values across other 
athletic populations. At this early stage of mental and physical development, it is 
imperative that coaches devote time to the psychological challenges these athletes will 
face during competition. Further research is warranted assessing challenges from larger 
populations, as well as to determine the efficacy of athletic coping skills interventions.

2535 Board #55 June 2 11:00 AM ‑ 12:30 PM
Adolescent Behavior Regarding Concussion
Brent Harper, Ken Cox, Angela Mickle, Alex Siyufy, Cameron 
Holshouser, Adrian Aron. Radford University, Roanoke, VA. 
(Sponsor: Lynn Millar, FACSM)
Email: bharper2@radford.edu
(No relationships reported)

PURPOSE: To assess adolescent male American football players’ concussion attitudes 
and behaviors using a modified Rosenbaum Concussion Knowledge and Attitudes 
Survey (RoCKAS) questionnaire.
METHODS: Two groups (n=19) completed the questionnaire. Group 1 (YRL) 
included youth recreation league players (n=13; ages 11-13) and group 2 (HS) was 
high school players (n=7; ages 13-18). Responses were scored as “safe” or “unsafe” 
based on RoCKAS guidelines. Normative data was established with expected “safe” 
answers set at 90% and “unsafe” set at 10%.
RESULTS: For general concussion behavior questions (i.e. I feel that concussions 
are less important than other injuries, and I feel that an athlete has a responsibility to 
return to the game even if it means playing while still experiencing symptoms of a 
concussion), 71.3% of responses were safe and 38.7% unsafe (X2=31.25, p=0.0001). 
There was a difference between group 1 and 2 responses. Safe responses were greater 
for the HS subjects (Pearson chi = 4.4, p=0.03). Responses to the four situational 
questions were safe 32.5% and unsafe 67.5% (X2=293.9, p=0.0001) with no difference 
between groups (Pearson chi = 0.9, p=0.34). When situational questions were analyzed 
for return to play following an early season concussion with persistent symptoms, 70% 
demonstrated safe behavior (X2=8.9, p=0.003) by not returning the athlete to play with 
no difference between groups (Fisher p=0.35). If the situation posed included returning 
a symptomatic concussed athlete to play in a playoff game, 75% selected unsafe 
(X2=80.0, p=0.0001) return to play with no difference between groups (Fisher p=0.61).
CONCLUSIONS: As youth football athletes mature, they improve in concussion 
understanding. However, players’ attitudes and behaviors regarding situational return 
to play decisions did not improve with age, but continue to demonstrate unsafe 
behavior.

2536 Board #56 June 2 11:00 AM ‑ 12:30 PM
Assessment of Disordered Eating and Orthorexia 
Nervosa in Endurance Athletes Following Gluten and 
Wheat-free Diets
Sarah E. Weber1, Margaret M. Harris1, Hattie H. Wright2, 
Melinda M. Manore, FACSM3. 1University of Colorado-
Colorado Springs, Colorado Springs, CO. 2University of the 
Sunshine Coast, Australia, Sunshine Coast, Australia. 3Oregon 
State University, Corvallis, OR. (Sponsor: Melinda M Manore, 
FACSM)
(No relationships reported)

Endurance athletes recognize that a leaner and lighter body can improve performance 
outcomes. Currently, there is limited data assessing disordered eating, including 
orthorexia nervosa, in endurance athletes choosing to adhere to gluten and wheat-
free diets (GWDs). Purpose: The aim of this study was to assess disordered eating, 
including orthorexia behaviors, in endurance athletes following GWDs compared 
to athletes following a normal diet (ND). Methods: Endurance athletes (ages 18-
55y) were invited to participate in a web-based questionnaire via multiple sporting 
websites. The survey included demographic information, questions regarding beliefs 
and attitudes about GWDs, and two validated disordered eating and orthorexia 
questionnaires: Three Factor Eating Questionnaire (TFEQ-R18) and the ORTO-15. 
Athletes following GWDs were combined. Descriptive statistics and independent 
sample t-tests comparing groups using SPSS with significance set at p<0.05. Results: 
Of the athletes responding (n=100), only 73 had usable data (63 females; 9 males; 1 
transgender). One-third (37%; n=27) reported being on GWDs (clinically diagnosed 
gluten sensitivity (n=10); celiac (n=1)). ND’s were significantly older (44+11 y) 
than GWD (39+12 y, p=0.05). There were no differences between groups for self-
reported body mass index (GWD=22+3 vs. ND=24+4 kg/m2), orthorexia scores 
(GWD=37.1+6.9 vs. ND=39.0+6.3), and TFEQ subscale scores for emotional eating 
(GWD=8.2+2.1 vs. ND=8.2+2.2), dietary restraint (GWD=14.4+4.1 vs. ND=15.8+3.9) 
and uncontrolled eating (GWD=24.7+5.3 vs. ND=25.1+4.8). Athletes classified 
with orthorexia (75.3%; n=55) had significantly lower TFEQ scores in restrained, 
emotional, and cognitive disordered eating than those not categorized as having 
orthorexia (24.7%; n=18) (p<0.001). Conclusion: This sample of endurance athletes 
displayed high levels of orthorexia and disordered eating behaviors but there were no 
differences between GWD and ND groups. Further studies are needed to determine 
the extent of nutritional and behavioral risk in endurance athletes presenting with 
orthorexia.
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2537 Board #57 June 2 11:00 AM ‑ 12:30 PM
Psychological Follow-up of 6 Months Training for a 
Half Ironman Triathlon
Vincent Gosselin Boucher, François Lalonde, Alain Steve 
Comtois. Université du Québec à Montréal, Montréal, QC, 
Canada. (Sponsor: Jean-Pierre Boucher, FACSM)
Email: vincent.gosselin.boucher@gmail.com
(No relationships reported)

Preparation for an endurance event amongst amateur athletes requires a major 
investment in time as well as a proper physical and mental training. Even if there 
is an increase of participation for endurance events in the country, there are few 
studies that have reported the psychological effects of such a demanding training 
for age groups athletes. PURPOSE: The aim of this study was to characterise the 
psychological state of recreational athletes during a six months training prior to a half 
Ironman triathlon. METHODS: Thirty-one amateur athletes were recruited for this 
observational study. Participants were 40 ± 9.1 years old; and had a body weight of 74 
± 12.7 kg and a height of 172 ± 10.12 cm. All participants underwent a physical fitness 
assessment in January and two weeks prior to the half ironman event, held in June. 
They followed a training program supervised by a registered kinesiologist based on 
the Ironman UniversityTM annual planning. The training volume was 410.4 ± 201.48 
min per week. For each month of training, participants received an email with a link 
to complete a monthly series of questionnaires that included: Facets Mindfulness 
Questionnaire Short Version (FFMQsv), Profile mood scale (POMS), Positive and 
Negative Affect Schedule (PANAS) and Sport Motivation Scale 2 Revised (SMS-2R). 
RESULTS: Vigour, anxiety and fatigue, POMS sub scale, significantly changed during 
training (p <0.05). Positive emotions increased over 3 months to stabilise until the 
competition. Participants felt different types of motivation regulation: intrinsic (15.9 
± 1.76), integrated (15.9 ± 1.98), identified (15.7 ± 1.87) and a little less (p<0.05) 
for introjected regulation (13.3 ± 1.62). They were significantly different (p<0.01) 
from external (4.9 ± 1.08) regulation motivation and non-regulation (3.6 ± 0.73). 
Mindfulness sub scale, Observation and Describe factors, were the only factors that 
significantly increased or decreased during the 6-months training (r2= 0.35 and r2=0.30, 
respectively). CONCLUSIONS: Athletes who engages in this type of event have a 
high intrinsic motivation. We also noted that motivation, mindfulness and mood state 
follow the macrocycle of training. Thus, specific interventions and mental training 
could be structured around these important elements.

2538 Board #58 June 2 11:00 AM ‑ 12:30 PM
Vitamin D, Serum Ferritin, and College Athlete Burnout: 
A Pilot Study
Brigid Byrd1, Jeffrey Martin1, Kristin Landis-Piwowar2, Carrie 
Aprik2, Tamara Hew-Butler, FACSM2. 1Wayne State University, 
Detroit, MI. 2Oakland University, Rochester, MI. (Sponsor: 
Tamara Hew-Butler, FACSM)
(No relationships reported)

PURPOSE: To examine the relationship between serum 25 hydroxyvitamin D 
concentration ([Vit D]), serum ferritin concentration ([Fe]) and athlete burnout (AB) in 
Division I (D1) collegiate athletes. METHODS: Seventy-two (males = 24) DI college 
athletes (cross-country, swimming, basketball, women’s soccer) completed blood 
draws and psychosocial measurements both pre- and post-competitive season. Serum 
was analyzed for 25 hydroxyvitamin D and ferritin at a certified hospital laboratory. 
The athlete burnout questionnaire (ABQ) was completed post-competitive season 
(Raedeke & Smith, 2001). Subscales of ABQ include devaluation of sport, emotional 
and physical exhaustion, and reduced sense of accomplishment. RESULTS: Linear 
regression analyses on the entire cohort (male and female athletes combined) revealed 
no statistically significant relationships between pre-to post-competitive season 
change (Δ) for either ∆[Vit D] (p = .78) or ∆[Fe] (p = .69) with regards to any subscale 
variable within the ABQ. When separated by gender, ∆[Vit D] (p = .57) and ∆[Fe] (p 
= .57) did not significantly predict AB in females. However, a significant decrease in 
pre to post competition ∆[Vit D] (Mean±SD = -8.45±4.33) did significantly predict and 
explain 20.6% of the variance of male athlete perceptions of devaluation of sport (p < 
.05). Another linear regression showed that pre-season [Fe] (Mean±SD = 68.53±31.49) 
predicted and explained 16% of the variance of male athlete perceptions of physical 
and emotional exhaustion from sport (p ≤ .05). Additionally, medium to large 
correlations were noted in male athletes between [Fe], [Vit D], and AB including pre-
season [Fe] and AB (r = .41:p<0.05), post-season [Fe] and AB (r = .36;NS), and ∆[Vit 
D] and AB (r = .41;p<0.05). CONCLUSION: These preliminary findings support a 
proposed interplay between mood and chemistry, with respect to ∆[Vit D], ∆[Fe], and 
AB, particularly in male collegiate athletes who live and train in latitudes above 37 
degrees north (Vitamin D winter). Although significant negative relationships were 
found in male athletes only (the lower [Vit D] and [Fe], the greater chance of AB) we 
will continue exploration in both genders with randomized (supplement) trials, greater 
number of subjects, and extended testing time through the winter.

2539 Board #59 June 2 11:00 AM ‑ 12:30 PM
Role Of Stressors In Physiological And Psychological 
Parameters Associated With Golf Playing
Samantha Bernardi. University of Pavia, Pavia, Italy.
Email: samantha.bernardi01@universitadipavia.it
(No relationships reported)

PURPOSE: A 31-year-old Italian professional golfer shows alteration in putting 
performance: lack consistency of putting performance; low ability to manage 
different situation and unexpected events; inability to quiet himself; low awareness 
about causes and motivation of his emotional states. The aim was to understand 
how variables related to anxiety affects athletic movements in different stressful 
situations. METHODS: Study consists in: baseline - paper and pencil questionnaire 
+ training (T0); Experimental Phase - task with goal (T1), Experimental Phase - task 
with public (T2); Post-training (T3). It was administered STAI-X1 (T0 and T3) and 
STAI-X2 (T0). The heart rate (bpm) was recoding by a heart rate monitor. The swing 
analysis was performed by SAM PuttLab. RESULTS: Data shown an improvement 
in the movement consistency at T1 and T2 than T0 and T3. The percentage obtained at 
T1 (72%) is similar to that obtained by PGA professional golfers (75%) and exceeds 
at T2 (81.8%). Also, in this two sessions there was an increase of accuracy due to an 
acceleration of the forward swing time (T1 = 890 ms; T2 = 820 ms). The score of STAI 
X2 was 31/80 (anxiety of lower middle level) and the scores of STAI-X1 was 25/80 at 
baseline and 23/80 to post-test (no state anxiety) . These results agree with the presence 
of a normal bpm at T0 and T2
CONCLUSIONS: Putting analysis shown an unexpected improvement of 
performance in the presence of stressors. These data shown that psychological 
variables are not sufficient to explain the observed phenomenon. An emotional state is 
not in the head, but is rather the elementary manifestation of our being situated. Being 
emotionally situated corresponds to a tension which is born and which is continually 
renewed in the sphere of social and practical engagement but which, at the same time, 
reflects and actualizes the story of the individual. There are two affective dispositions: 
Inward and Outward. Unlike classic construct of anxiety, this emotional disposition 
may vary across different periods of life and in accordance with contextual factors 
that can contribute to determine the interplay between established traits and present 
experience. This case suggests that you need to incorporate different parameters that 
take into account the active and continuous interaction with the environment.

2540 Board #60 June 2 11:00 AM ‑ 12:30 PM
Psychophysiological Stress In Women Athletes Elite 
Tennis Players
Ivete Balen1, Maressa P. Krause1, Birgit Keller2, Carla Cristina 
Tagliari3, Cintia L. N. Rodacki1, Ricardo W. Coelho2. 1UTFPR, 
Curitiba, Brazil. 2UFPR, Curitiba, Brazil. 3FARESC, Curitiba, 
Brazil.
Email: ivetebalen@gmail.com
(No relationships reported)

PURPOSE: To analyze psychophysiologic stress by saliva cortisol in female tennis 
athletes, 16 and18 years-old, during a circuit of an international tournament.
METHODS: Forty-eight female tennis players, enrolled in the Copa Guga-Kuerten. 
Cortisol samples were collected by saliva, using a Salivette® tube, and analyzed by 
ELISA method. Samples were collected during the meeting (C-pre) and immediately 
post-game (C-post). Data are described by mean and standard deviation, and analyze 
by an ANCOVA (2x2: categories: 16 and 18 years; and, winners and losers), using 
C-pre measures as covariant (p<0.05).
RESULTS: C-pre (8.0±3.6 nmol/L) differed from C-post (13.0±6.2 nmol/L) when 
the two categories were analyzed simultaneously (t=-7.526; p<0.000), indicating an 
elevation of cortisol during the sportive event. There were not differences of cortisol 
concentrations between winners and losers (F1,98=2.686; p=0.104). There were not 
significant associations between athletes’ ranking with C-pre (0.083; p=0.602) and 
C-post (-0.037; p=0.818), which may indicates that athletes’ rank position do not 
influence on cortisol concentration.
CONCLUSIONS: This study showed that female tennis athletes had a higher cortisol 
concentration after the game. However, only a few studies evaluated the influences 
of sportive competition on cortisol reporting controversial results. Therefore, it is 
suggested that further studies quantifying other factors related to stress, purposing a 
better understanding of its influences on athletes’ performance.
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2541 Board #61 June 2 11:00 AM ‑ 12:30 PM
Modifications Of Negative Attitudes Toward Obesity In 
Pre-professionals Of Exercise Sciences.
Edda Lorenzo-Bertheau1, Francisco Cruz-Quintana2, Athanasios 
Pappous3, Yaira Barranco-Ruiz, 0601501, Emilio Villa-
González1, Jacqueline Schmidt-RioValle, 180154. 1Faculty of 
Health Sciences, National University of Chimborazo, Riobamba, 
Ecuador. 2Faculty of Psychology, University of Granada, 
Granada, Spain. 3University of Kent, Kent, United Kingdom. 
4Faculty of Health Sciences, University of Granada, Granada, 
Spain.
Email: elorenzo@unach.edu.ec
(No relationships reported)

PURPOSE: To investigate the effect of short intervention programs for changing 
negative attitudes towards obesity through strategies of dynamics intergroup contact 
in pre-professionals of exercise sciences and determine the most effective strategy. 
METHODS: A total of 56 students of exercise sciences (23.95 ± 4.70-years; 75% 
male) from Ecuadorian universities participated in this study. The sample was 
randomly divided into a control group (CG: without intervention, n = 14) and three 
experimental groups with different dynamics intergroup contact interventions (DC: 
Direct-Contact, n=14, IC: Imagined Contact, n=13 and CTP: Contact to Take-
Perspectives, n=15). Participants were assessed before and after interventions through 
the AFA (Antifact Attitudes Questionnaire) for explicit attitudes toward obesity 
in three dimensions (aversion, fear of gaining weight and unwillingness), and the 
IAT (Implicit Association questionnaire Antifaz, electronic version) for measuring 
implicit attitudes. The body mass index was normal (22.5 ± 1.75) for the participants. 
Statistical comparisons between groups before and after the interventions were 
analyzed using the Mann-Whitney U test for the AFA, and Chi-square test for the IAT. 
RESULTS: AFA questionnaire revealed that the implementation of short intervention 
programs decreased attitudes toward obesity with significant differences among all 
groups in aversion subscale (p=0.06) and unwillingness (p=0.007). In addition, DC 
group showed the lowest ranges whereas the CG showed the highest ranges for both 
subscales. The IAT questionnaire showed that DC group significantly decreased 
the number of participants with implicit negative attitudes towards obesity (x ² = 
0.04). The CG showed the smallest decrease compared to the rest of study groups. 
CONCLUSIONS: Social psychology programs of short intervention, and in particular 
by dynamics direct contact programs could modify the implicit and explicit attitudes 
towards obesity in pre-professionals of exercise sciences.

2542 Board #62 June 2 11:00 AM ‑ 12:30 PM
Perceived Stress has a Negative Impact on Variables 
Related to Exercise Recovery in Adolescent Athletes
Katelyn A. Born, Erin E. Dooley, Andy Cheshire, John B. 
Bartholomew, FACSM. University of Texas, Austin, Austin, TX. 
(Sponsor: John Bartholomew, FACSM)
Email: katelynborn@utexas.edu
(No relationships reported)

PURPOSE: Psychological stress has been shown to impair recovery in laboratory 
settings, but no study has done so in field settings. This study was designed to test the 
impact of perceived stress on variables related to recovery in an adolescent athlete 
population who were participating in a 6-wk Summer training program. METHODS: 
Participants included 100 high school athletes (M age = 15.1; 78% Male; 46% African 
American). Data were collected during 4 consecutive days in the middle of the training 
program. Recovery was indicated by measures of feeling states and arousal, fatigue, 
and soreness. These were collected prior to each day’s training. The Perceived Stress 
Scale was used to assess stress. Growth curve analysis was used to examine change 
in these variables throughout the week. We hypothesized stress to be associated with 
greater soreness to begin the week, and greater decrements in all variables throughout 
the week. RESULTS: Stress had a significant (p < .05) impact on the reference value 
of the feeling scale (β00 = 1.2) and soreness (β00 = 1.4). As stress increases by 1 SD, 
there was a .7 decrease in average feeling scale response and a .4 increase in reported 
soreness. In addition, stress had a significant impact the change in both felt arousal 
(β10 = -.1) and soreness (β10 = .3) during the week, with each 1 SD increase in stress 
associated with a daily .14 drop in felt arousal, and a daily increase of.16 in soreness. 
CONCLUSION: Stress appears to be associated with reduced recovery during a week 
of intense, Summer training in high school athletes. Not only was stress associated 
with reduced mood and increased soreness overall, it was also associated with a greater 
increase in soreness and reduction in felt arousal across the week. It may be important 
to help athletes better cope with stress to enhance their response to training. Research 
reported in this publication was supported by Dairy MAX: UTA16-000534.

2543 Board #63 June 2 11:00 AM ‑ 12:30 PM
Sex Differences in Perceived Achievement after an ACL 
Injury Prevention and Yoga Program
Kirsten R. Buchanan1, Carly A. Keafer1, Alison E. Newell1, 
Karissa M. Wells1, Irene S. Davis, FACSM2. 1University of New 
England, Portland, ME. 2Harvard Medical School, Cambridge, 
MA. (Sponsor: Irene Davis, FACSM)
Email: kbuchanan@une.edu
(No relationships reported)

Females are more likely to tear their ACL than their male counterparts. A 
preponderance of ACL injury prevention programs (ACL IPP) have shown that these 
interventions are effective in decreasing the risk of ACL injuries. Research has shown 
that girls have a lower general perception of achievement in sports than boys. Little 
research has investigated sex-specific perceived achievement on lower extremity 
alignment, flexibility, strength or performance after an ACL IPP. PURPOSE: The 
purpose of this study was to investigate the perceived achievement after 8 weeks of 
an ACL/yoga IPP between male and female high school soccer players. METHODS: 
98 high school soccer players (45 girls, 53 boys; 14-19 yrs) participated. Intervention 
included a 30 minute ACL IPP followed by yoga once a week for 8 weeks. Athletes 
reported if they injured their ACL and/or had any injuries during the season. An 
11 point Likert scale (anchors: -5= worse, 0=no change, 5=better) was used to 
determine perceived outcomes on lower extremity alignment, flexibility, strength, 
and performance. An independent t-test (p=0.05) was used to determine significant 
differences between male and female responses. RESULTS: There were no ACL 
injuries in either group. Males reported over twice the number of overall injuries (22) 
than females (10). Males exhibited significantly greater perceived improvement in 
lower extremity alignment (p=0.03), flexibility (p=0.01) and performance (p=0.05), 
however, not for strength (p=0.45) (Figure 1). CONCLUSIONS: While there were 
no ACL injuries in either group, and lower overall injuries in the female group, males 
had a significantly higher perceived improvement than females on lower extremity 
alignment, flexibility, and performance.

2544 Board #64 June 2 11:00 AM ‑ 12:30 PM
Lived Experiences of College Athletes Misuse 
of Drinking Alcohol with their Teams: A 
Phenomenological Study
Debra L. Fetherman, Joan A. Cebrick-Grossman. The University 
of Scranton, Scranton, PA.
Email: debra.fetherman@scranton.edu
(No relationships reported)

This work describes college athletes’ shared experiences of the misuse of drinking 
alcohol with their teams. PURPOSE: To explore the essential meaning that college 
athletes use to characterize their experiences of alcohol misuse when drinking with 
their teams. METHODS: The modified Van Kaam Method of Analysis was used 
in this psychosocial phenomenological study. Participants (n=15) represented a 
convenience sample of Division III athletes. The majority of participants (67%) were 
female. Eight out of 18 (44%) of the campus, intercollegiate teams were represented. 
Freshmen (27%, n=2), sophomore (20%, n=3), junior (32%, n=5) and senior athletes 
(20%, n=3) were represented. Over a 7-week period, data was collected during in-
depth, semi-structured interviews. Two questions guided the inquiry: What have you 
experienced when drinking with your team? and What has influenced or affected your 
experience of drinking with your team? Interviews were recorded and transcribed 
verbatim. Saturation and validity were confirmed through triangulation of data, 
bracketing and peer debriefing. RESULTS: College athletes characterize the misuse 
of drinking alcohol with their teams as a primary mechanism for navigating college 
social life. The four interrelated, interdependent, and embedded themes included 
acceptance, comradery, safety and protection, and a gateway to college social life. 
CONCLUSION: This examination highlighted the important role that participants’ 
psychosocial development played in their alcohol misuse behaviors. The reported 
changes in participants’ motives throughout college acted as a moderator of alcohol 
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misuse. The interplay of multiple factors and the malleability of athletes’ identities 
(team identity, student identity) also influenced changes in alcohol misuse behaviors. 
Participants identified teammates as having the greatest potential to moderate their 
team’s culture of alcohol misuse. Health promoters ought to target transitions in 
psychosocial development by creating prevention strategies based on the malleability 
of athletes’ social identities.
Supported by a NCAA CHOICES Grant.

2545 Board #65 June 2 11:00 AM ‑ 12:30 PM
The Psychological Parameters of Sports Related 
Injuries in Female Collegiate Athletes
Courtenay Stewart-Reiner. Valparaiso University, Valparaiso, 
IN.
Email: courtenaystewartreiner@gmail.com
(No relationships reported)

PURPOSE: To determine if psychological parameters previous to injury had any 
impact on injury in female collegiate athletes.
METHODS: Participants were female athletes (n=51) from four various sports teams 
(basketball, golf, soccer, and softball) at a Division I college. Five questionnaires were 
completed, an injury report, The Life Events Coping Scale for Collegiate Athletes 
(LESCA), The Sport Anxiety Scale (SAS), The Sport Competition Anxiety Test 
(SCAT), and The Athletic Coping Skills Inventory-28 (ASCI-28). Data collection and 
analysis were completed to calculate mean, median, mode, range, standard deviation, 
and a t-test for injury and non-injury by each team and overall.
RESULTS: Seventy-one percent of respondents suffered at least one injury in the 
previous 18 months. There was a statistically significant correlation found between life 
events and injury (P < .05, P=.03) and no significant correlation between the SAS and 
injury (P > .05, P = .12), the SCAT and injury (P > .05, P = .12), and coping skills and 
injury (P > .05, P = .47). In basketball, a correlation between injury and non-injury for 
life events, anxiety, and coping could not be found due to the fact that there was only 
one non-injured athlete. In golf, there was no significant correlation found between 
life events and injury (P > .05, P = .35), anxiety and injury (P > .05, P = .32, P=.22), 
and a somewhat significant correlation found between coping skills and injury (P > 
.05, P = .08). For soccer, there was a definite significant correlation found between 
life events and injury (P < .05, P = .01), and no significant correlation found between 
anxiety and injury (P > .05, P = .20, P=.27), and coping skills and injury (P > .05, P 
= .32). For softball, there was a somewhat significant correlation found between life 
events and injury (P > .05, P = .09), and no significant correlation found between 
anxiety and injury (P > .05, P = .43, P=.29), and coping skills and injury (P > .05, P 
= .20). CONCLUSIONS: The findings show that almost all athletes, non-injury or 
injury have a history of negative life events and a large amount of sport anxiety, but 
a increased amount of coping skills. The findings suggest that certain psychosocial 
variables moderated the relationship between life stress and injury, supporting the 
components of Williams and Andersen’s model for stress and athletic injury.

2546 Board #66 June 2 11:00 AM ‑ 12:30 PM
Health and Well-being Mindset and Behavior Patterns: 
A Qualitative Analysis of Swim Coaches
Krista M. Kezbers1, Bridget M. Miller1, Jamie C. Clark1, Suraj 
Vadhul Sivakumar2. 1Oklahoma State University, Stillwater, OK. 
2Barry University, Miami Shores, FL.
Email: krista.kezbers@okstate.edu
(No relationships reported)

Full-time sports coaches face a unique, challenging, and constantly changing work 
environment. Understanding the experiences and perceptions of individual coaches is 
paramount to appreciating the implications of the profession on a coach’s behavior and 
ultimately their health and well-being.
PURPOSE: The purpose of this interpretative phenomenological analysis is to 
understand in-depth the individual perceptions and experiences of health and 
well-being for swim coaches. METHODS: Six focus groups were conducted at 
an annual worldwide swim coaching clinic. Twenty-three participants, aged 23-
70, were asked a series of open-ended questions to gain a better understanding of 
participants’ experiences, perceptions, and beliefs related to health and well-being 
in their profession. Questions aimed to address three research questions: (1) How 
do swim coaches perceive their health and well-being? (2) What are the lived 
experiences of swim coaches pertaining to health and well-being? (3) If a coach is 
a former athlete, how are health and well-being experienced in coaching? All audio 
files were transcribed verbatim and coded separately by 3 coders. The 3 coders 
thoroughly discussed each transcript before coming to consensus on finalized codes 
and developing major and minor themes. RESULTS: A number of major themes 
emerged including the notion that (1) coaches experience some of the same challenges 
of maintaining a healthy lifestyle that the general adult population also faces (lack 
of motivation and limited supporting infrastructure from employer), but also that (2) 
the profession of coaching is distinctive in the way the job becomes a lifestyle which 
presents unique challenges to maintaining work/life balance, regular physical activity, 

and healthy nutrition. CONCLUSION: Swim coaches have a complex occupation 
that directly influences their health and well-being. Many coaches express interest 
in learning how to improve their health and well-being suggesting that targeted 
programing on the topic could be quite popular. The findings presented here can 
be instrumental in the development of such programs and motivating professional 
organizations to support such endeavors.

2547 Board #67 June 2 11:00 AM ‑ 12:30 PM
Underserved Boys’ Self-efficacy, Pacer Performance 
and Ethnicity In A Summer Sports Camp
Yiyu Wang. Texas A&M University, college station, TX. 
(Sponsor: Zan Gao, FACSM)
Email: ydavidw@tamu.edu
(No relationships reported)

Underserved boys’ Self-Efficacy, PACER Performance and Ethnicity in a Summer 
Sports Camp
Yiyu Wang, Jiling Liu, Ping Xiang, Ron E. McBride
Texas A&M University, College Station, TX
Childhood obesity is prevalent in the United States. It occurs with a higher rate 
among minority children and particularly during the summer time. Physical activity 
(PA) participation is vital in curbing obesity epidemic. To promote PA, it is crucial to 
understand its underlying psychological factors such as self-efficacy (SE). Research 
indicates SE is related to children’s fitness performance. However, few studies have 
examined the association among minority children.
PURPOSE: This study investigated the relationship between underserved boys’ 
SE and PACER performance and whether these variables differed by ethnicity in 
a summer sports camp. METHOD: Participants included 94 boys (13.1 ± 2.1yrs) 
enrolled in summer sports camp in 2015. The boys came from low-income families 
and were 20.2% African American, 20.2% Caucasian, and 59.6% Hispanic American. 
Their social self-efficacy (SSE) and physical activity self-efficacy (PASE) were 
measured using a previously validated questionnaire on a 5-point Likert scale during 
the first week of the camp, and fitness performance was assessed by PACER in the 
third week of the camp. RESULTS: SSE was significantly correlated with PASE (r 
= 0.52, p < 0.01), while PASE was significantly correlated with PACER performance 
(r = 0.26, p<0.01). A MANOVA yielded a significant main effect for ethnicity (λ = 
.81, F (6, 178) = 3.32, p < .01, η2 = .10). Follow-up tests revealed significant ethnicity 
differences in the mean scores of PASE only (F (2, 94) = 6.86, p < .01, η2 = .13), 
with African American boys scoring the highest (M = 4.16), followed by Hispanic 
American boys (M = 3.82) and Caucasian boys (M = 3.51). CONCLUSION: Similar 
to previous research, boys in this study believing in their physical activity ability had 
better PACER performance than boys who did not. This finding provides additional 
evidence for the importance of physical activity self-efficacy in physical activity 
settings. Observed ethnicity differences support the notion that ethnicity is related to 
children’s self-efficacy.
This study was funded by the Sydney and J.L. Huffines Institute for Sports Medicine 
and Human Performance at Texas A&M University.
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2548 Board #68 June 2 9:30 AM ‑ 11:00 AM
Are Higher Blood Flow Restriction Pressures More 
Beneficial When Lower Loads Are Used?
Jeremy P. Loenneke, Scott J. Dankel, Matthew B. Jessee, Samuel 
L. Buckner, J Grant Mouser, Kevin T. Mattocks. The University 
of Mississippi, University, MS.
(No relationships reported)

Low load (~20% one repetition maximum (1RM)) exercise in combination with blood 
flow restriction (BFR) produces robust increases in muscle size and strength. However, 
little is known about relative loads less than 20% 1RM.
PURPOSE: To determine the effect of BFR in combination with very low loads on 
acute changes in electromyography (EMG) amplitude, muscle thickness (Mth), and 
torque; all variables associated with long term muscle growth. 
METHODS: Fourteen participants completed four visits. The 1RM was determined 
during visit 1. Visits 2-4 involved the same procedures but differed based on the load 
(10%, 15%, or 20% of their 1RM) lifted and level of restriction (40% or 80% of 
arterial occlusion). Each condition (i.e. load (%1RM)/pressure (% arterial occlusion)) 
began with a measure of arterial occlusion. Measurements of Mth and torque were 
taken before and after exercise. EMG amplitude of the last 3 reps was analyzed and 
expressed relative to the value obtained during a maximal isometric contraction 



Official Journal of the American College of Sports Medicine  Vol. 49 No. 5 Supplement   S537

Abstracts were prepared by the authors and printed as submitted.

F
R

ID
A

Y, JU
N

E
 2, 2017

(%MVC). Both arms were exercised each visit. A repeated measures ANOVA was used 
to identify differences in the dependent variables. Data represented as means (95% CI) 
and mean (SD) for EMG.
RESULTS: There was an interaction with torque and Mth (p<0.001). There were 
no differences across Pre (p=0.312) but there were for Post (p<0.001) with torque. 
Increasing load [e.g. 10/40: -5.2 (-7.2, -3.2) Nm vs. 20/40: -24.4 (-32.9, -15.8) Nm] 
and pressure [e.g. 15/40: -15.1 (-22.3, -7.9) Nm vs. 15/80: -20.7 (-29.2, -12.2) Nm] 
resulted in a gradient pre-post decrease in torque (p<0.001). Increasing load [e.g. 
10/40: 0.18 (0.1, 0.25) cm vs. 20/40: 0.38 (0.29. 0.47) cm] and pressure [e.g. 15/40: 
0.31 (0.23, 0.4) cm vs. 15/80: 0.43 (0.37, 0.48) cm] resulted in a gradient pre-post 
increase in Mth (p<0.001). For EMG amplitude there was a condition (p=0.002) and 
time (p=0.019) effect. EMG amplitude increased across time [e.g. 1st set: 40 (12.6) 
%MVC vs. 4th set: 45 (14.4) %MVC, p=0.033] and was augmented by increasing the 
load to 20% 1RM [15/80: 40 (9) %MVC vs. 20/40: 55 (15) %MVC, p=0.003] with no 
effect of pressure [20/80: 54 (20) %MVC].
CONCLUSIONS: These acute findings provide important information for 
implementing BFR with very low loads. We wish to suggest that higher pressures may 
be useful when implementing BFR with loads less than 20% 1RM.

2549 Board #69 June 2 9:30 AM ‑ 11:00 AM
The Acute Muscular Responses to Blood Flow 
Restricted Exercise Using Low and High Relative 
Pressures
Matthew B. Jessee1, Kevin T. Mattocks1, Brittany R. Counts2, 
Samuel L. Buckner1, J Grant Mouser1, Scott J. Dankel1, 
Gilberto C. Laurentino3, Jeremy P. Loenneke1. 1The University 
of Mississippi, University, MS. 2University of South Carolina, 
Columbia, SC. 3University of Sao Paulo, Sao Paulo, Brazil.
(No relationships reported)

The efficacy of an exercise modality to increase muscle size has been linked to 
increased muscle activation, fatigue, and muscle swelling. With low load exercise 
in combination with blood flow restriction (BFR), a range of moderate (40%) to 
high (90%) pressures made relative to arterial occlusion pressure (AOP) have been 
investigated, but no studies have examined the acute muscular responses to even lower 
relative BFR pressures.
PURPOSE: To determine how a muscle responds to low relative BFR pressures.
METHODS: Participants (n=26) performed elbow flexion with 30% of one repetition 
maximum (1RM) while undergoing BFR with one of six BFR pressures: 0%, 10%, 
20%, 30%, 50%, 90% of AOP. Muscle thickness and maximal voluntary isometric 
contraction (MVC) of the elbow flexors were assessed prior to exercise as well as 0, 
15, and 30 minutes after exercise. Electromyography amplitude (EMG) was assessed 
during each set of exercise and normalized to the first 3 repetitions of set 1.
RESULTS: Data presented as mean (95% confidence intervals). There was a main 
effect of time for muscle thickness (p<0.001), which increased from pre to 0 minutes 
post-exercise [+0.47 (0.40, 0.54) cm] and trended back toward baseline. Decrements 
in MVC from pre to 0 minutes post-exercise were greater in higher pressure conditions 
compared to lower pressures (p=0.015) [e.g. 10% AOP: -20.7 (-15.5, -25.8) Nm vs. 
90% AOP: -24 (-19.1, -28.9) Nm]. For each set of exercise EMG amplitude relative 
to the first 3 reps of set 1 was greater for the last 3 repetitions compared to the first 3 
repetitions of sets 2-4 (p≤0.003) [First 3 reps of Set 2-4: 130 (122, 138) % vs. Last 
3 reps of Set 2-4: 151 (137, 165) %]. Repetitions decreased across sets (p<0.001), 
with most participants unable to complete all repetitions, indicating volitional failure. 
Repetitions were lower with increasing pressures (p<0.05) [e.g. 10% AOP sets 2-4: 13 
(12, 14), 11 (10, 13), and 11 (9, 12) reps vs 90% AOP: 9 (7, 11), 6 (4, 7), and 5 (3, 7) 
reps].
CONCLUSIONS: When exercising to volitional failure with 30% of 1RM the 
application of BFR does not seem to augment the acute muscular responses indicative 
of a hypertrophic stimulus. However, increasing BFR pressure reduced the number of 
repetitions required to reach failure which may be beneficial for certain populations 
contraindicated to higher volumes of exercise.

2550 Board #70 June 2 9:30 AM ‑ 11:00 AM
Effects of Different Levels of Blood Flow Restriction on 
Arterial Occlusion Pressure and Perceptual Responses
Kevin T. Mattocks1, Matthew B. Jessee1, Brittany R. Counts2, 
Samuel L. Buckner1, J Grant Mouser1, Scott J. Dankel1, 
Gilberto C. Laurentino3, Jeremy P. Loenneke1. 1The University 
of Mississippi, University, MS. 2University of South Carolina, 
Columbia, SC. 3University of Sao Paulo, Sao Paulo, Brazil.
(No relationships reported)

Low load exercise with blood flow restriction (BFR) increases muscle size similar to 
high load exercise. Studies have investigated relative restriction pressures ranging from 
40% - 90% of resting arterial occlusion pressure (AOP) during BFR exercise, however, 
no studies have investigated relative restriction pressures below 40% AOP.

PURPOSE: To characterize the cardiovascular and perceptual responses to pressures 
below 40% AOP and compare them to a moderate (50% AOP) and higher (90% AOP) 
relative pressure.
METHODS: Twenty-six participants performed four sets of unilateral elbow flexion 
using 30% of their one-repetition maximum (1RM) while a 5cm wide nylon cuff 
was placed at the proximal portion of their upper arm. The cuff was inflated to one 
of six relative restriction pressures (0%, 10%, 20%, 30%, 50%, 90% AOP). AOP 
was measured before (pre) and immediately after four sets (post) of exercise at the 
radial artery. Ratings of perceived exertion (RPE) and discomfort were taken prior to 
(pre) and following each set of exercise. A repeated measures ANOVA determined 
differences in AOP. A Friedman test was used to determine differences for perceptual 
responses. Data presented as mean (95% CI) except for perceptual responses 
represented as the 25th, 50th, 75th percentiles. Statistical significance was set at p≤ 0.05.
RESULTS: AOP increased from pre to post (p < 0.001) in all conditions but was 
augmented further with higher pressures [e.g. 0%: 36 (30 - 42) mmHg vs. 10%: 39 
(34 - 44) mmHg vs. 90% 46 (41 - 52) mmHg]. For RPE and discomfort, there were 
significant differences across conditions for all sets of exercise (p < 0.01) with RPE 
[e.g. 0%: (13, 14.5, 17) vs. 10%:(12, 13.5, 17) vs. 90%: (14.7, 17.0, 19.0) during last 
set] and discomfort [e.g. 0%: (1.5, 3.5, 6.2) vs. 10%: (1, 3, 6) vs. 90%: (4.5, 7.0, 9.0) 
during last set] generally being greater at higher restriction pressures.
CONCLUSIONS: The results provide additional information to the BFR literature 
by categorizing the cardiovascular and perceptual response to pressures < 40% AOP. 
The cardiovascular response is different depending on the relative restriction pressure 
applied. These findings may guide future studies to provide a safer and more tolerable 
stimulus for the individual who still wants to increase muscle size while concomitantly 
minimizing the cardiovascular response.

2551 Board #71 June 2 9:30 AM ‑ 11:00 AM
Cardiovascular And Perceptual Responses To Various 
Blood Flow Restriction Pressures And Exercise Loads
Scott J. Dankel, Matthew B. Jessee, Samuel L. Buckner, J Grant 
Mouser, Kevin T. Mattocks, Jeremy P. Loenneke. The University 
of Mississippi, University, MS.
(No relationships reported)

Blood flow restriction (BFR) allows individuals to exercise with lower loads while 
producing similar increases in muscle size as high load training. Most studies 
implement moderate to high pressures with loads corresponding to 20-30% of their 
one-repetition maximum (1RM). No study has examined perceptual or cardiovascular 
responses using loads lower than 20% 1RM, which may provide a more widely 
inclusive and palatable stimulus.
PURPOSE: To determine the cardiovascular and perceptual response to very low load 
BFR exercise using both moderate (40%) and high (80%) relative arterial occlusion 
pressures (AOP).
METHODS: 14 participants came to the lab on four separate days to complete six 
exercise protocols (2 per visit on visits 2-4) consisting of 4 sets (1 set of 30 followed 
by 3 sets of 15) of BFR elbow flexion exercise with either a 10%, 15% or 20% 1RM 
load, each of which was performed with a moderate (40% AOP) and high (80% AOP) 
relative pressure. A repeated measures ANOVA was used to determine differences 
in AOP pre and post exercise and a Friedman test was used to determine differences 
in discomfort and ratings of perceived exertion (RPE) following each set. AOP is 
expressed as [mean (95% confidence interval)] with RPE and discomfort expressed as 
[median (25th, 75th percentile)].
RESULTS: There was an interaction for AOP (p=0.002) with higher pressures and 
loads producing a gradient increase. The pre to post changes ranged from 21 (95% CI: 
10-32) mmHg in the 10% 1RM/40% AOP condition to 62 (95% CI: 45-78) mmHg in 
the 20% 1RM/80% AOP condition.
Ratings of discomfort were primarily dependent on the level of restriction pressure 
applied, with higher pressures resulting in greater discomfort (p<0.001) ranging from 
2.5 (1, 5) in the 15% 1RM/40% AOP condition to 6.5 (5.5, 7.25) in the 15% 1RM/80% 
AOP condition. Additionally, a gradient increase in RPE accompanied higher pressures 
and loads which ranged from 8.5 (7,12) at the conclusion of the 10%1RM/40% 
AOP condition to 15.5 (12.75, 17.25) at the conclusion of the 20% 1RM/80% AOP 
condition.
CONCLUSIONS: Increases in load and restrictive pressure resulted in elevated AOP 
and RPE, but higher pressures were primarily responsible for increased discomfort. 
Individuals experiencing discomfort during low load BFR exercise may wish to 
decrease the applied pressure and increase the exercise load.
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2552 Board #72 June 2 9:30 AM ‑ 11:00 AM
Global And Regional Cardiac Function In Lifelong 
Endurance Athletes With And Without Myocardial 
Fibrosis
Thijs M. Eijsvogels, L8 9RU1, David Oxborough1, Rory 
O’Hanlon2, Sanjay Sharma3, Sanjay Prassad4, Greg Whyte, 
FACSM1, Keith George, FACSM1, Mathew Wilson5. 1Liverpool 
John Moores University, Liverpool, United Kingdom. 2St. 
Vincent’s University Hospital, Dublin, Ireland. 3St. Georges 
Hospital, London, United Kingdom. 4Royal Brompton and 
Harefield National Health Service Trust, London, United 
Kingdom. 5ASPETAR, Doha, Qatar.
Email: t.m.eijsvogels@ljmu.ac.uk
(No relationships reported)

PURPOSE: The aim of the present study was to compare cardiac structure as well as 
global and regional cardiac function in athletes with and without MF.
METHODS: Cardiac magnetic resonance imaging with late gadolinium enhancement 
was used to detect MF and global cardiac structure in 9 lifelong veteran endurance 
athletes (58±5 years, 43±5 years of training). Transthoracic echocardiography using 
tissue-Doppler and myocardial strain imaging assessed global and regional (18 
segments) longitudinal left ventricular function.
RESULTS: MF was present in 4 athletes (range 1-8 g) and not present in 5 athletes. 
MF was located near the insertion points of the right ventricular free wall on the left 
ventricle in 3 athletes and in the epicardial lateral wall in 1 athlete. Athletes with 
MF demonstrated a larger end diastolic volume (205±24 vs 173±18 ml, p=0.06) and 
posterior wall thickness (11±1 vs 9±1 mm, p=0.03) compared to those without MF. The 
presence of MF did not mediate global tissue velocities or global longitudinal strain 
(-22.0±4.3 vs -21.7±1.8) and strain rate (S’: -0.97±0.19 vs -1.02±0.11; E’: 0.95±0.20 
vs 0.90±0.15; A’: 0.61±0.16 vs 0.66±0.17), however, regional analysis of longitudinal 
strain demonstrated reduced function in 5 out of 8 wall segments associated with the 
presence of MF in 3 athletes (Figure).
CONCLUSIONS: MF is associated with larger cardiac dimensions, normal global 
cardiac function but evidence of co-localised regional cardiac dysfunction in lifelong 
veteran endurance athletes. Given the heterogeneous phenotype of MF, we propose 
that follow-up studies and a case-by-case approach are needed for appropriate risk 
assessment in athletes with MF.

2553 Board #73 June 2 9:30 AM ‑ 11:00 AM
Accuracy Of Mobile HRV Devices For Measuring 
RMSSD: A Systematic Review And Meta-analysis
Michael R. Esco, FACSM, Michael V. Fedewa, Hayley V. 
MacDonald. University of Alabama, Tuscaloosa, AL.
(No relationships reported)

There are a number of commercially available heart rate variability (HRV) mobile 
devices that provide a measure of root mean square of successive R-R differences 
(RMSSD). However, their accuracy compared to electrocardiography (ECG) 
remains questionable. PURPOSE: To compare a range of mobile devices to ECG 
for measuring RMSSD under a variety of conditions. METHODS: This review was 

conducted in accordance with PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-analyses) statement guidelines. Articles published before July 
22, 2016 were located using searches of the Physical Education Index (n=1,007), 
PubMed (n=1,145), Scopus (n=1,562), and SPORTDiscus (n=2,137) online databases 
using combinations of the terms: heart rate variability, HRV, valid, and validity. 
Duplicate publications were removed, yielding 4,686 original records for review. In 
addition, three publications were identified through a manual reference search. All 
studies included in the meta-analysis were peer reviewed and published in English. 
Each study effect size (ES) was calculated as the difference between the RMSSD 
measures recorded from the mobile device compared to ECG, divided by the pooled 
standard deviation and adjusted for small sample bias. Random-effects models 
were used to aggregate a mean ES and 95% confidence intervals (CI). In addition, 
a multi-level model was used to account for the nesting of multiple effects within a 
single study. RESULTS: The cumulative results from 35 effects extracted from 14 
articles published between 2005 and 2016 indicate no difference between the mobile 
devices and ECG for RMSSD measures (ES = -0.0040, 95% CI = -0.0687, 0.0608, p 
= 0.9039). The multi-level model yielded similar results (ES=-0.0040, 95% = -0.0687, 
0.0608, p=0.9059). The number of effects obtained from each studied ranged from 1 to 
12 (mean=2.92, standard deviation=3.00). We observed minimal heterogeneity among 
our effects (Q = 4.516, p=0.99; I2=0%), with 100% of the observed heterogeneity 
explained by sampling error. CONCLUSIONS: These results suggest that mobile 
HRV devices provide similar measures of RMSSD compared to ECG.

2554 Board #74 June 2 9:30 AM ‑ 11:00 AM
Tumor Necrosis Factor-alpha Adversely Influences 
Myocardial Oxygen Demand and Exercise Tolerance in 
Postmenopausal Women
Stephen J. Carter, David R. Bryan, William H. Neumeier, 
Stephen P. Glasser, Gary R. Hunter, FACSM. University of 
Alabama at Birmingham, Birmingham, AL. (Sponsor: Gary R. 
Hunter, FACSM)
(No relationships reported)

Oxidative stress-mediated arterial stiffening is related to the pathophysiological 
progression of vascular dysfunction with advancing age. However, the functional 
implications concerning the involvement of tumor necrosis factor-alpha (TNF-α), a 
marker of oxidative stress, on hemodynamic responses at rest and during physical 
exertion are unclear. PURPOSE: The aims of this investigation were to examine 
the independent effects of TNF-α on myocardial oxygen demand at rest and during 
submaximal exercise, while also evaluating the influence of TNF-α on exercise 
tolerance. METHODS: Forty, postmenopausal (65 ± 3 years) women, provided blood 
samples and completed a modified-Balke protocol to measure maximal oxygen uptake. 
Local pulse contour analyses were used to assess large artery compliance while rate-
pressure product (RPP), a reliable index of myocardial oxygen demand, was measured 
at rest and during two submaximal workloads. RPP was calculated by dividing the 
product of heart rate and systolic blood pressure (via auscultation) by 100. Exercise 
tolerance corresponded with the cessation of the graded exercise test. P-values ≤ 0.05 
were considered statistically significant for all analyses. RESULTS: Multiple linear 
regression revealed a positive association between TNF-α and RPP during submaximal 
exercise (partial r = 0.43; p = 0.015) adjusted for maximal heart rate, maximal 
oxygen uptake, large artery compliance, and percent body fat. Path analyses revealed 
a significant indirect effect of large artery compliance on exercise tolerance through 
TNF-α, β = 0.13, CI [0.03, 0.35] such that heightened levels of TNF-α translated 
to poorer exercise tolerance. CONCLUSIONS: These data indicate that TNF-α is 
independently associated with myocardial oxygen demand during submaximal exercise 
equating to 5 METs but not at rest and TNF-α mediates the indirect effects of large 
artery compliance on exercise tolerance. Future studies should explore differential 
responses to standardized exercise tasks among older adults and consider the influence 
of exercise training on myocardial oxygen demand and activity-related energy 
expenditure.

2555 Board #75 June 2 9:30 AM ‑ 11:00 AM
Absence of Cardiac Drift during a Prolonged, 
Submaximal Swim Bout
Curtis S. Goss1, Joel T. Greenshields1, Chris L. Brammer1, 
Kosuke Kojima1, Brian V. Wright2, Joel M. Stager, FACSM1. 
1Indiana University - Bloomington, Bloomington, IN. 2Depauw 
University, Greencastle, IN. (Sponsor: Joel M. Stager, FACSM)
(No relationships reported)

PURPOSE: Cardiovascular (CV) factors undergo progressive time-dependent changes 
beginning approximately 10 min into a bout of prolonged, submaximal exercise. 
One expected response is a gradual rise in heart rate (HR) throughout a prolonged 
sustained exercise bout. The purpose of this study was to examine whether or not 
CV drift occurs in trained swimmers during a typical early season repetition training 
session.METHODS: Thirteen swimmers (n=2 women; n=11 men) were asked to 
perform 60 repetitions of 91.4 m of freestyle swimming in 26.6 C water with a 5-10 



Official Journal of the American College of Sports Medicine  Vol. 49 No. 5 Supplement   S539

Abstracts were prepared by the authors and printed as submitted.

F
R

ID
A

Y, JU
N

E
 2, 2017

sec rest interval between each repetition. HR was collected in 15 second epochs using 
a commercially available cardio-tachometer (Actiheart) for the entire bout. During the 
60 min and after each swimmer achieved “steady state” (10 min after the beginning 
of the bout), the HR data were averaged each minute. A series of 6 one-tailed paired 
t-tests were used to compare the group mean HR at 10 min to each of the subsequent 
10 min time interval of group mean HR. Standard deviations, and the subsequent 
average of those standard deviations, were calculated for each subject’s HR data. 
RESULTS: Significant differences were found between the group mean HR at 10 min 
(165.2 ± 8.2 bpm; baseline) and minutes 11-20, 21-30, 31-40, and 41-50 (166.1 ± 9.0 
bpm, 169.1 ± 7.9 bpm, 169.8 ± 8.2 bpm, 169.4 ± 7.0 bpm, respectively; p<0.05). No 
significant differences were found between the group mean HR at 10 min and minutes 
51-60 and 61-70 (167.8 ± 6.3 bpm, 166.4 ± 6.1 bpm, respectively). The range of 
standard deviations for each subject’s HR was 2.7-9.5 bpm (mean = 5.9 ± 1.8 bpm). 
CONCLUSIONS: The swimmers in this study experienced a small increase in HR 
from their first 10 minute value through minute 50 of the prolonged bout. However, 
HR then returned to baseline suggesting either CV drift did not occur or the results 
were related more to athlete pacing than any CV response per se.

2556 Board #76 June 2 9:30 AM ‑ 11:00 AM
Cardiovascular Structure and Function in Lifelong 
Competitive Swimmers
Wesley J. Manz1, Michael S. Emery2, Joel T. Greenshields1, 
Lawrence D. Rink3, Joel M. Stager, FACSM1. 1Indiana 
University, Bloomington, IN. 2Indiana University School of 
Medicine, Indianapolis, IN. 3Premier Healthcare, Bloomington, 
IN. (Sponsor: Joel M. Stager, FACSM)
Email: manzwesleyj@gmail.com
(No relationships reported)

It is known that intense aerobic exercise elicits physiological adaptations of the 
cardiovascular system. However, it is unclear whether these adaptations exist over a 
lifetime of training. Little published data exists quantifying such adaptations in older 
competitive athletes, & even less data exists on populations engaged in long-term 
interval training, such as swimmers.
Purpose: To assess & compare the cardiovascular remodeling status of chronically 
trained Master’s swimmers to age-matched, inactive reference values. Methods: 
Chronically trained (20.0 ± 14.5 yrs), competitive men (M, n=7) & women (F, n=21) 
Master’s swimmers (age 55.2 ± 6.0 yrs) were studied just prior to competing in the 
2009 US Masters Swimming Long Course Nationals. Demographics, anthropometrics, 
training history & resting hemodynamics were recorded. Subjects then underwent 2D 
transthoracic echocardiography with Doppler. Septal wall thickness (IVS), posterior 
wall thickness (PWT), left ventricular internal diastolic & systolic dimensions 
(LVIDd/s), end diastolic & systolic volumes (EDV/ESV), relative wall thickness 
(RWT), LV mass measured via truncated ellipsoid method (LVM), & left atrial 
volume (LAV) were assessed & indexed to body surface area where appropriate. 
RWT & LVMi were used to characterize remodeling status per American Society 
of Echocardiography (ASE) guidelines. Sex-specific means as well as individual 
values were compared to ASE published normal values (mean + 2SD = ULN, upper 
limit of normal). A one-sample T-test was used to compare published ASE values 
to subject sex-specific means (p<0.05). Results: 64% of all athletes demonstrated 
normal geometry (M 57%, F 67%), 21% concentric remodeling (M 14%, F 24%), 
14% eccentric hypertrophy (M 29%, F 10%), & 0% concentric hypertrophy. No 
statistical difference was shown between sex-specific means for LVIDd, LVIDs, EDV, 
EDVi, ESV, ESVi, LAVi & ASE reference values. However, 29% of men displayed 
LVEDVi above age-specific ASE ULN, compared to only 5% of women. Conclusions: 
Compared to inactive reference values nearly a third of the active men showed signs 
of exercise-induced cardiac remodeling. This trend was not observed in women 
suggesting a difference in physiological response to training, or a difference in long-
term training parameters.

2557 Board #77 June 2 9:30 AM ‑ 11:00 AM
Heart Rate Variability During Acute Recovery from 
Maximal Exercise; Utility of a Nonlinear Dynamics 
Approach
Nathaniel Berry1, James Janssen1, Jessica Dollar1, Cheryl 
Lovelady1, Susan Calkins1, Susan Keane1, Lilly Shanahan2, 
Laurie Wideman, FACSM1. 1University of North Carolina at 
Greensboro, Greensboro, NC. 2University of Zurich, Zurich, 
Swaziland. (Sponsor: Lauie Wideman, FACSM)
Email: nberry11@gmail.com
(No relationships reported)

The non-stationary trend of the heart rate (HR), response immediately following 
the cessation of exercise mathematically biases traditional measures of heart rate 
variability (HRV), during acute recovery. Fitness-induced alterations in resting HR, 
HRV and heart rate recovery (HRR) are observed in response to changes in cardiac 
autonomic nervous system modulations. PURPOSE: To pilot the utility of nonlinear 

dynamics to characterize the patterns of fluctuation and complexity surrounding the 
non-stationary drift in HRV during acute recovery from exercise. METHODS: HR data 
was collected throughout exercise and into recovery following an incremental treadmill 
test to exhaustion in young adults [age range=19-21 yrs (male: n=14, Ht=173±7cm, 
Wt=71.7±11.4kg, BF=16.8±6.7%, VO2max=48.0±6.0ml/kg/min, HRmax=200±11; female: 
n=18, Ht=162±5cm, Wt=67.8±15.9kg, BF=32.9±9.4%, VO2max=33.3±9.5 ml/kg/min, 
HRmax=195±12)]. Nonlinear regression techniques were used to fit the first 5-min of 
R-R interval data following the cessation of exercise. Residuals were calculated from 
individual-specific regressions and used to create a secondary time-series. Detrended 
fluctuation analysis (DFAa) and sample entropy (SampEn) were used to characterize 
self-similar patterns and the complexity of fluctuation in HRV-R, respectively. 
RESULTS: We successfully removed the non-stationary trend associated with post-
exercise HRV data. Preliminary analyses show a significant interaction between VO2max 
and HRmax as predictors of complexity (SampEn) surrounding the post-exercise HR 
response (p=0.03). A significant interaction between gender and HRmax predicted 
DFAa (p=0.02); after controlling for HRmax, DFA was greater in women than men 
during acute recovery. CONCLUSIONS: Nonlinear dynamics provide an additional 
perspective on HRV during acute exercise recovery. The complexity surrounding the 
nonlinear trend of HRV during recovery may provide additional context for the role of 
fitness on cardiac autonomic nervous system modulation which has been previously 
described during resting HRV data. Future analyses should investigate the utility of this 
residual approach to examine the relationships across pre-, during-, and post- exercise 
HRV measures.

2558 Board #78 June 2 9:30 AM ‑ 11:00 AM
Repeatability Of Impedance Cardiography In The 
Measurement Of Cardiovascular Hemodynamics 
During Exercise.
Daniel S. Valcicak, Lindsey M. Rodriguez, Michael J. Saunders, 
FACSM, Christopher J. Womack, FACSM, Trent A. Hargens, 
FACSM. James Madison University, Harrisonburg, VA.
(No relationships reported)

Impedance cardiography (IC) is a non-invasive method for measuring cardiovascular 
hemodynamics during exercise. However, the consistency of measurements obtained 
via IC across different exercise modes has not been investigated.
PURPOSE: To investigate whether hemodynamic measures assessed via IC are 
consistent between treadmill (TM) and cycle (C) exercise at a given intensity.
METHODS: Ten men (age = 21.2 ± 2.2 y; BMI = 24.8 ± 3.3) completed three 
exercise tests, two TM and one C. Within each test, a five minute, steady-state stage 
was completed with a target intensity of 5 METs. Oxygen consumption (VO2) was 
measured by indirect calorimetry. Hemodynamic measures were obtained via IC 
(PhysioFlow, PF07 Enduro) and included stroke volume (SV), heart rate (HR), cardiac 
output (CO), cardiac index (CI), end diastolic volume (EDV), end diastolic filling ratio 
(EDFR), ejection fraction (EF), ventricular ejection time (VET), and systemic vascular 
resistance (SVR).
RESULTS: There were no significant differences in VO2 and hemodynamic measures 
between repeated TM tests (P > 0.05). Steady-state VO2 (19.2 ± 1.1 vs 19.1 ± 1.2 
ml.kg-1.min-1) and HR (112 ± 14 vs 113 ± 16 beats.min-1) did not differ between exercise 
modes (TM vs C). There were no significant differences between TM and C in SV, 
CO, CI, EDV, EF, and SVR, but EDFR and VET differed between trials. Significant 
intraclass correlation coefficients (r = 0.70 – 0.90, p < 0.05) were observed between 
modes for SV, HR, CO, EDV, EF, and SVR, but not for CI, VET, and EDFR. Bland-
Altman analyses indicated good agreement between TM and C for in SV, HR, CO, CI, 
EDV, EF, and SVR.
CONCLUSION: The majority of hemodynamic measurements obtained via IC during 
moderate exercise showed moderate-strong consistency between TM and C modes. 
Future research utilizing IC during exercise should be conducted across a greater range 
of exercise intensities. In addition, hemodynamic variables obtained with IC should be 
compared with invasive methods to confirm their validity.

2559 Board #79 June 2 9:30 AM ‑ 11:00 AM
Comparison of Heart Rate Variability in Intercollegiate 
Explosive Power vs. Sustained Power and Endurance 
Athletes
Alex Claiborne, Helaine M. Alessio, 45056, FACSM, Eric 
Slattery, Emma Nilsson, Ron H. Cox, Edwin Barth. Miami 
University, Oxford, OH. (Sponsor: Helaine Alessio, FACSM)
Email: claiboa@miamioh.edu
(No relationships reported)

Heart rate variability (HRV) provides valuable feedback about heart function by 
measuring the RR interval change over time (Poincaré SD1 and SD2, RMSSD, 
PNN50), sympathetic activity with low frequency (LF) Power, and parasympathetic 
activity with high frequency (HF) Power. PURPOSE: To investigate HRV and 
autonomic activity in intercollegiate explosive power (EXP) vs. sustained power and 
endurance athletes (SEN). METHODS: A standard operating procedure was created 
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to assess resting HRV and autonomic activity over 10-15 minutes in 27 Intercollegiate 
athletes (EXP n=17, SEN n=10). Data were sorted and analyzed by sport type using 
t-tests. RESULTS: Despite a 43% variation, EXP athletes’ LF Power did not differ 
significantly from SEN athletes (p=0.08); however, EXP had a significantly higher HF 
Power (56%) than SEN (p=0.03). EXP did not differ significantly in HRV via Poincaré 
SD1 compared with SEN athletes (p=0.09). LF:HF ratio was similar in all athletic 
types.

HRV in Explosive Power Vs. Sustained Power and Endurance Athletes

HRV Measure Explosive Power 
(n=17)

Sustained Power and 
Endurance (n=10)

LF Power (ms2) ± SEM 3863 ± 847 2191 ± 352
HF Power (ms2) ± SEM 3107 ± 725 1366 ± 192
Mean LF:HF ± SEM 1.64 ± 0.25 1.69 ± 0.21
Poincaré SD1 (ms) ± 
SEM 61.6 ± 7.7 46.9 ± 3.6

Poincaré SD2 (ms) ± 
SEM 114.6 ± 11.5 115.5 ± 10.1

RMSSD (ms) ± SEM 87.1 ± 10.9 66.3 ± 5.1
PNN50 (%) ± SEM 26.8 ± 5.4 20.1 ± 5.0

CONCLUSION: Differences in HRV were observed between EXP and SEN athletes, 
with the major significance in HF Power indicating EXP athletes demonstrated greater 
parasympathetic activity at rest compared with SEN athletes. Most HRV studies have 
focused on endurance trained athletes. This finding is of interest as cardiovascular 
variability studies in explosive athletes have potential to elucidate autonomic and 
cardiovascular regulation.
Supported by Miami University Student Tech Grant

2560 Board #80 June 2 9:30 AM ‑ 11:00 AM
Effect of the Muscle Metaboreflex on Heart Rate 
Kinetics during the Exercise Transient Spanning the 
Entire Moderate Intensity Domain
Dana S. Lahti1, Natasha G. Boyes1, Josie T.J. Fries1, Paul J. 
Fadel2, Corey R. Tomczak1. 1University of Saskatchewan, 
Saskatoon, SK, Canada. 2University of Texas at Arlington, 
Arlington, TX. (Sponsor: Paul J Fadel, FACSM)
(No relationships reported)

Recent data from our laboratory has shown that increasing sympathetic activity to the 
heart via muscle metaboreflex activation speeds heart rate kinetics during transitions in 
the lower moderate intensity domain (from 20W to ~60% of the ventilatory threshold, 
VT). Whether the magnitude of the exercise transient and heart rate change influences 
the effects of elevated sympathetic activity on heart rate kinetics is not known. 
PURPOSE: We tested the hypothesis that increasing sympathetic activity to the heart 
via muscle metaboreflex activation would speed heart rate kinetics throughout the 
entire moderate intensity exercise transient. METHODS: Five healthy and active, 
but not trained, adults (m/f = 3/2; age = 22 ± 2 yrs; peak VO2 = 46 ± 8 ml/kg/min) 
performed square-wave moderate intensity exercise transitions from 20W to 90% VT. 
Each subject was tested in 2 conditions. Condition 1 was a control (CTL) condition. In 
condition 2, the muscle metaboreflex activation was induced by 2 min of handgrip at 
40% maximal voluntary contraction during the pre-transition 20W baseline followed 
by 5 min of circulatory occlusion (OCCL) during the transition to 90% VT. Trials were 
randomized and three repetitions of each condition were completed, time-aligned, and 
averaged by condition. Heart rate kinetics were determined using mono-exponential 
curve fitting and data was analysed with non-parametric tests. P < 0.05 was significant. 
RESULTS: The pre-transition baseline heart rate was not different between CTL 
(93 ± 8 beats/min) and OCCL (90 ± 10 beats/min), P = 0.138. Heart rate amplitude 
was not different between CTL (29 ± 6 beats/min) and OCCL (29 ± 5 beats/min), P 
= 0.500. Finally, the heart rate time constant, tau, was not different between CTL (34 
± 10 s) and OCCL (36 ± 16 s), P = 0.686. CONCLUSIONS: Heart rate kinetics are 
not altered by sympathetic activation via the muscle metaboreflex during the exercise 
transition from 20W to 90% VT. These findings suggest that the magnitude of step-
change in exercise intensity and/or the magnitude of change in heart rate plays an 
important role in heart rate kinetics under a sympathetically elevated condition.

2561 Board #81 June 2 9:30 AM ‑ 11:00 AM
Cardiac Autonomic and Blood Pressure Responses to 
an Acute Bout of Kettlebell Exercise
Alexei Wong1, Michael Nordvall1, Michelle Walters-Edwards1, 
Kevin Lastova1, Gwendolyn Francavillo1, Jennifer Tripken1, 
Arturo Figueroa, FACSM2. 1Marymount University, Falls 
Church, VA. 2Florida State University, Tallahassee, FL. 
(Sponsor: Arturo Figueroa, FACSM)
Email: awong@marymount.edu
(No relationships reported)

Increased blood pressure (BP) and autonomic dysfunction are independent risk 
factors for cardiovascular disease. Heart rate variability (HRV) is used as a measure 
of cardiac autonomic function in many research settings, including the evaluation of 
the autonomic control during and after physical activity. A prolonged sympathetic 
predominance and a slow parasympathetic reactivation contribute to a delayed BP 
and heart rate (HR) recovery after exercise which is thought to be associated with 
increased risk of acute cardiac events. Therefore, understanding the impact of various 
exercise modalities on the post-exercise autonomic modulation and BP would allow 
for appropriate exercise prescription in susceptible populations. Kettlebell (KB) 
training has become an extremely popular training modality for improving both 
muscle strength and aerobic fitness. However, the HRV and BP responses induced 
by an acute KB exercise session are currently unknown. PURPOSE: To evaluate 
the effects of an acute session of KB exercise on HRV and BP responses in healthy 
young adults. METHODS: 17 young healthy adults (M=10, F=7) completed a KB 
exercise or a no-exercise control trial in a randomized order. During the KB trial, 
participants completed twelve-30s sets of KB swings followed by 30 seconds of rest. 
Men and women used a 16kg and 8kg KB, respectively. Low-frequency power (LF), 
high-frequency power (HF), the LF to HF ratio (LF/HF), HR and BP were collected 
in the supine position at baseline, 3, 10 and 30 min after each trial. LF and HF were 
normalized to total power resulting in nLF, nHF and nLF/nHF. RESULTS: There were 
significant group-by-time interactions (P < 0.05) for nLF (sympathetic activity), nHF 
(vagal tone), nLF/nHF (sympathovagal balance), HR, systolic and diastolic BP. There 
were significant increases (P<0.01) in nLF, nLF/nHF and HR as well as significant 
decreases (P < 0.01) in nHF, systolic (~4mmHg) and diastolic (~3mmHg) BP for 30 
min after KB compared to no changes after control. CONCLUSIONS: Our findings 
indicate that KB exercise increases sympathovagal balance 30 min post-exercise which 
is concurrent with a sustained hypotensive effect in young healthy adults. Further 
research is warranted to evaluate the potential clinical application of KB in populations 
that might benefit from post-exercise hypotension.

2562 Board #82 June 2 9:30 AM ‑ 11:00 AM
Acute Resistance Exercise Effects on Autonomic 
Modulation Between Resistance-Trained Men and 
Women
Alaina Glasgow, Erica Marshall, Yu Lun Tai, J. Derek Kingsley. 
Kent State University, Kent, OH. (Sponsor: Ellen L. Glickman, 
FACSM)
(No relationships reported)

While it has been reported that women have greater vagal withdrawal during aerobic 
exercise and supramaximal exercise compared to men, the sex-specific responses 
to an acute bout of resistance exercise are unknown. PURPOSE: To determine the 
effects of an acute bout of free-weight resistance exercise consisting of the squat, 
bench press, and deadlift on heart rate variability (HRV) and heart rate complexity 
(HRC) between the sexes. METHODS: Twenty-three resistance-trained (aged 
23±3 yrs; mean±SD) men (n=13) and women (n=10) with a minimum of 1 year of 
resistance training volunteered for the study. Autonomic modulation was assessed at 
rest as well as 15-20 minutes (Rec1) and 25-30 minutes (Rec2) after an acute bout of 
resistance exercise utilizing 3 sets of 10 repetitions at 75% 1-repetition maximum on 
the squat, bench press and deadlift. Two minutes of rest was given between sets and 
exercises. A quiet control condition of the same duration was also utilized for each 
participant. Measures of HRV were analyzed in the frequency domain and included 
measures of vagal modulation (normalized high frequency (HFnu)), sympathetic 
modulation (normalized low frequency (LFnu)), and sympathovagal balance (LF/
HF ratio). Sample Entropy (SampEn), indicative of vagal modulation, was used as a 
measure of HRC. A repeated measures ANOVA was used to compare the effects of 
sex (men and women) across the two conditions (resistance exercise and control) and 
time (rest, Rec1 and Rec2). T-tests were used for post-hoc testing if the ANOVA was 
significant with a Benjamini-Hochberg correction factor. RESULTS: There were no 
significant sex differences at rest for any of the variables. Furthermore, there were no 
significant sex x condition x time interactions for any variable. Compared with Rest 
LFnu (Rest: 35.5±15.3%; Rec1: 73.0±18.0; Rec2: 66.0±25.1%, p=0.0001), LnLF/HF 
(Rest: 4.0±0.9%; Rec1: 5.1±1.1%; Rec2: 5.2±1.1%, p=0.002) were augmented at Rec1 
and Rec2. HFnu (Rest: 61.2±17.1%; Rec1: 40.3±22.3%; Rec2: 38.4±21.8%, p=0.0001) 
and SampEn (Rest: 1.5±0.3units; Rec1: 1.2±0.3units; Rec2: 1.3±0.5units, p=0.0001) 
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were decreased at Rec1 and Rec2 compared to Rest after the acute resistance exercise. 
CONCLUSIONS: These data suggest that acute RE using free-weights has a profound 
impact on autonomic modulation that is similar between the sexes.

2563 Board #83 June 2 9:30 AM ‑ 11:00 AM
The Effects Of Ultra-endurance Event Participation On 
Biomarkers Of Cardiac Damage - A Systematic Review 
And Meta-analysis
Steven E. Safille1, Hayley V. MacDonald2, Michael V. Fedewa2, 
James M. Smoliga1. 1High Point University, High Point, NC. 
2University of Alabama, Tuscaloosa, AL. (Sponsor: Gerald 
Zavorsky, FACSM)
Email: jsmoliga@highpoint.edu
(No relationships reported)

Meta-analysis has not yet collectively evaluated biomarkers of cardiac damage 
following ultra-endurance races or factors which modulate these biomarkers. 
PURPOSE:
To quantify the response of creatine kinase MB (CK-MB) and cardiac troponin (cTn) 
isoforms following a single ultra-endurance event and determine whether patient and 
ultra-endurance race characteristics modulated changes in these markers of cardiac 
damage.
METHODS:
A systematic review was conducted and reported according to PRISMA guidelines. 
A generic search strategy using PubMed, CINAHL, and SportsDiscus was employed 
to comprehensively identify all peer-reviewed publications which evaluated health-
related effects of participating in an ultra-endurance event. Data from observational 
studies which reported pre- and post-race measurements of CK-MB (k=16 studies), 
cTnI (k=8), and cTnT (k=6) were analyzed following random-effects assumptions.
RESULTS:
On average, ultra-endurance participants were middle-aged males who competed 
in running, cycling, or triathlon race distances ~156-235 km and ~20 h duration. 
Overall, ultra-endurance events significantly increased CK-MB (d+=11.29; 95%CIs: 
7.90, 14.69) and cTn levels (d+=2.18; 95%CIs: 1.39, 2.97) post- compared to pre-race. 
Collectively, these effect sizes lacked homogeneity (I2 [95%CI]: CK-MB=94.4% [92.2, 
95.9]; cTn=90.9% [86.4, 93.8]). Bivariate moderator analyses revealed that older 
versus younger samples experienced greater increases in CK-MB following a single 
ultra-endurance event (β=0.543, p=0.030). Ultra-endurance running events elicited 
greater increases in CK-MB compared to cycling and triathlon events (β=0.583, 
p=0.018). In contrast, greater increases in cTn levels were observed among younger 
compared to older samples following a single ultra-endurance event (β=-0.659, 
p=0.020). Furthermore, cycling and triathlon events elicited greater increases in cTn 
compared to running events (β=-0.472, p=0.036). Effects were similar whether cTn 
isoforms were analyzed separately or combined.
CONCLUSIONS: Cardiac biomarkers were consistently elevated following ultra-
endurance events and dependent on age and race type. Further research is necessary to 
determine the long-term clinical significance of repeated ultra-endurance races.

2564 Board #84 June 2 9:30 AM ‑ 11:00 AM
Influence of Exercise Mode on Post-Exercise Indices 
Reflecting Cardiac Parasympathetic Reactivation and 
Sympathetic Withdrawal
Scott W. Michael1, Ollie Jay, FACSM1, Kenneth S. Graham2, 
Glen M. Davis, FACSM1. 1University of Sydney, Sydney, 
Australia. 2New South Wales Institute of Sport, Sydney, Australia. 
(Sponsor: Prof. Glen Davis, FACSM)
Email: scott.michael@sydney.edu.au
(No relationships reported)

PURPOSE: This study investigated indirect measures of post-exercise 
parasympathetic reactivation (using heart rate variability, HRV) and sympathetic 
withdrawal (using systolic time intervals, STI) following upper- and lower-body 
dynamic exercise. METHODS: 13 males (age 26.4±4.7 y) performed maximal 
incremental arm-crank and leg cycling exercise tests (MAX-ARM and MAX-
LEG, respectively). Subsequently, participants performed separate 8-min bouts of 
submaximal HR-matched exercise of each mode (SUBMAX-ARM and SUBMAX-
LEG). HRV (including the natural-logarithm of root mean square of successive 
differences, Ln-RMSSD) and STI (including the pre ejection period, PEP) were 
assessed throughout 10-min seated recovery. RESULTS: Peak HR was higher 
(p=0.001) during MAX-LEG (182±7 b.min-1) compared with MAX-ARM (171±12 
b.min-1), while HR (p<0.001) and Ln-RMSSD (p=0.010) recovered more rapidly 
following MAX-ARM. PEP recovery was similar between maximal exercise bouts 
(p=0.106). HR during submaximal exercise was 146±7 and 144±8 b.min-1 for 
SUBMAX-LEG and SUBMAX-ARM, respectively (p=0.139). The recovery of HR 
and Ln-RMSSD was also similar between submaximal modes (p=0.219 and 0.110, 
respectively), although these variables did not return to resting levels (p<0.001). PEP 
was similar at end-exercise (SUBMAX-LEG 70±6 ms; SUBMAX-ARM 72±9 ms; 

p=0.471), however PEP recovery was slower following SUBMAX-ARM (p=0.021), 
with differences between modes apparent over 1 to 10-min recovery (p≤0.036). By 
10-min post-exercise, PEP had recovered to near-resting levels (132±21 ms) following 
SUBMAX-LEG (130±21 ms; p=0.143) but not after SUBMAX-ARM (121±17 ms; 
p=0.001). CONCLUSION: Compared with submaximal HR-matched lower-body 
exercise, upper-body dynamic exercise elicited a similar recovery of HR and HRV 
indices of parasympathetic reactivation, but a delayed recovery of PEP (index of 
sympathetic withdrawal). These data indicate that exercise mode influences post-
exercise parasympathetic reactivation and sympathetic withdrawal in a manner that is 
moderated by exercise intensity. These results may be of practical relevance to multi-
discipline athletes, as well as for clinical monitoring applications where the mode of 
exercise testing may vary.

2565 Board #85 June 2 9:30 AM ‑ 11:00 AM
Early Life Nutrition Alters the Electrocardiogram of 
Adult Mice with Dobutamine Stimulation
Joseph R. Visker, David P. Ferguson. Michigan State University, 
East Lansing, MI.
Email: viskerjo@msu.edu
(No relationships reported)

PURPOSE: Under nutrition in early life has been shown to increase the risk of 
cardiovascular disease (CVD) in adult life. Thus, the purpose of this study was to 
determine if early life undernutrition at various windows of development (Postnatal 
days [PN] 1-21) produced cardiac arrhythmias at rest and when pharmacologically 
stressed (PST) with dobutamine. METHODS: Mouse FVB/N dams were fed a 
semi-purified diet (CON: 20% protein), or a low-protein (LP: 8%) diet beginning 
1 week prior to mating. In order to evaluate the phases (N=16/group) of early life 
undernutrition (early-EUN; PN1-10, late-LUN; PN11-21, E+L-PUN, PN1-21) a cross 
fostering model was used where pups suckled to dams fed a LP diet received a global 
reduction in caloric intake (~18% as compared to CON) during the designated window 
prior to weaning. After weaning all mice were fed the control diet until PN80. At PN80 
body composition (BC) was measured by MRI, and then evaluated for cardiac function 
via electrocardiogram (ECG) under 1% isoflurane anesthesia. After baseline measure, 
the mouse was administered an intraperitoneal injection of dobutamine (1.5 µg/g BW) 
and measurements repeated. Quantitative ECG analysis was performed using EMKA 
Tech. software. RESULTS: At PN80 Undernutrition significantly (P<0.05) reduced 
weight in the LUN (22.68±0.88g) and PUN (19.96±0.32g) but there was no difference 
between CON (25.05±0.96g) and EUN (25.28±0.92g). Similarly fat mass was reduced 
(P<0.05) in all groups compared to controls (CON: 8.00±1.2g, EUN: 6.32±0.65g, 
LUN: 5.11±1.1g, PUN: 3.90±0.25g), however lean mass was only significantly 
reduced (P<0.05) in the PUN group (CON: 17.99±0.26g, EUN: 17.78±0.39g, LUN: 
17.34±0.33g, PUN: 15.85±0.28g). Heart weight when standardized to body surface 
area was only significantly (P<0.05) reduced in the EUN group (.001288±.000031 kg/
cm2) as compared CON group (.001405±.000089 kg/cm2), with LUN (.00135±.00004 
kg/cm2) and PUN (.001342±.000031 kg/cm2) not different from CON. ECG analysis 
showed that with dobutamine, EUN group had a 6.25% increase in 1st degree AV block 
and PUN group had a 43.75% increase in wide QRS complex. CONCLUSION: Thus, 
EUN reduces heart size with a predisposition for conduction delays to left ventricle 
but ischemia is primarily associated with prolonged undernourishment in postnatal life 
(PUN).

2566 Board #86 June 2 9:30 AM ‑ 11:00 AM
Cardiac Autonomic Response to Handgrip Exercise 
Performed with and without Blood Flow Restriction
Kimberly E. Allen, Edward T. Kelley, Jeffrey D. Miller, Daniel 
P. Credeur. University of Southern Mississippi, Hattiesburg, MS.
Email: kimberly.e.allen@usm.edu
(No relationships reported)

Recent studies examining blood flow restriction (BFR) training, utilizing low-intensity 
leg exercise, demonstrate that the cardiac autonomic stress is lower in comparison 
to high-intensity leg exercise without BFR. Whether or not this response occurs 
for upper-body exercise performed with and without BFR is unclear. PURPOSE: 
To examine the heart rate variability (HRV) response to low- and high-intensity 
unilateral handgrip exercise performed with and without BFR. METHODS: Six 
college-aged males (Age=23±1 yrs; BMI=31±3 kg/m2, handgrip max voluntary 
contraction-MVC=53±4 kg) underwent three 5-min bouts (10 mins rest between, 
counterbalanced design) of exercise consisting of rhythmic handgrip (20 contractions/
min, 1-2 sec duty cycle) performed at a low- (40% MVC) and high-intensity (60% 
MVC) with and without a proximally placed occlusion cuff (80-100mmHg, 50-80% 
arterial occlusion assessed via radial artery Doppler-ultrasound). Using Lead-II surface 
electrocardiography, heart rate (HR) and HRV data [time and frequency domain 
(power-spectral analysis)] were analyzed at baseline, and also during the last 2 mins of 
each exercise bout. RESULTS: High-intensity handgrip performed with and without 
BFR produced a greater HR increase from baseline as compared to the low-intensity 
handgrip with BFR (60% with BFR=+8±2, vs. 60% without BFR=+9±2, vs. 40% 
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with BFR=+6±2 bpm; P=0.001). Compared to baseline, the standard deviation of 
R-R intervals was lower during high-intensity handgrip without BFR (baseline=58±8, 
vs. 60% without BFR=37±3 ms; P=0.035), but similar to baseline for low- and 
high-intensity BFR (40% with BFR=40±4, P=0.071; 60% with BFR=44±6 ms, 
P=0.3). A similar finding was noted for root mean square of R-R standard deviations 
(P=0.01). The low and high frequency HRV components (markers of sympathetic 
and parasympathetic activity, respectively) were lower during exercise (P<0.05), but 
comparable across all handgrip bouts (P>0.05). CONCLUSIONS: These preliminary 
findings suggests that both low- and high-intensity handgrip exercise performed with 
BFR produce a comparable cardiac autonomic stress (i.e., parasympathetic withdrawal) 
as high-intensity handgrip exercise without BFR.

2567 Board #87 June 2 9:30 AM ‑ 11:00 AM
Multi-layer Myocardial Mechanics In The Athlete’s 
Heart
Glenn Stewart1, Surendran Sabapathy2, Bryce Balmain2, Bruce 
Johnson1. 1Mayo Clinic, Rochester, MN. 2Griffith University, 
Gold Coast, Australia.
Email: stewart.glenn@mayo.edu
(No relationships reported)

Introduction: Endurance exercise training provokes numerous adaptive changes 
to the morphology, structure and function of the human heart that are chamber and 
region specific. Accordingly, regional non-uniformity of the human heart may play an 
important role in ventricular contraction and relaxation, and contribute to myocardial 
efficiency during exercise. Purpose: This study examined regional and transmural 
myocardial tissue deformation (strain) in a cohort of endurance trained (active >10h/
week) and untrained (active <2h/week) men to characterize multi-layer myocardial 
tissue mechanics in the athlete’s heart. Methods: Echocardiography was used to 
measure biventricular strain in 12 endurance trained men (ET; Age: 27.4±1.6yr, 
BMI: 23.2±0.7m2, VO2peak: 4.4±0.3L·min-1) and 12 healthy untrained men (UT; Age: 
26.5±1.0yr, BMI: 22.6±0.8m2, VO2peak: 3.1±0.2L·min-1). Results: Left ventricular 
global longitudinal strain (ET: -18.8±0.8% vs UT: -18.5±0.5%) was similar in trained 
and untrained men, while right ventricular global longitudinal strain (ET: -18.3±0.8% 
vs UT: -23.5±1.8%, p<0.01) was lower in trained men. Left ventricular transmural 
strain increased from the epicardium to the endocardium in trained (Epi: -16.6±0.4%; 
Mid: -18.4±0.5%; Endo: -21.1±0.5%, p<0.01) and untrained (Epi: -16.0±0.6%; Mid: 
-18.7±0.7%; Endo: -21.2±0.8%, p<0.01) men. Right ventricular transmural strain was 
similar across myocardial layers in untrained men (Epi: -23.2±1.7%; Mid: -23.4±1.8%; 
Endo: -23.9±1.8%), while right ventricular transmural strain increased from the 
epicardium to the endocardium (Epi: -16.90.8%; Mid: -18.3±0.7%; Endo: -19.7±0.6%, 
p<0.01) in trained men. Conclusion: Functional non-uniformity is more pronounced 
in the left ventricle than the right ventricular free wall; however, right ventricular 
functional changes develop following endurance training. Differences in myocardial 
architecture and exercise-induced wall stress in the left and right ventricles are possible 
explanations for the marked functional non-uniformity throughout the myocardium, 
and in response to exercise training.

2568 Board #88 June 2 9:30 AM ‑ 11:00 AM
Cardiac Autonomic Modulation and High Intensity 
Interval Training in Physically Inactive Men
Jamie M. O’Driscoll, Steven Wright, Katrina A. Taylor, Damian 
D. Coleman, Jim D. Wiles, Jim D. Wiles. Canterbury Christ 
Church University, Canterbury, United Kingdom.
Email: jamie.odriscoll@canterbury.ac.uk
(No relationships reported)

Purpose: Cardiac autonomic dysfunction and physical inactivity are associated with 
increased risk of cardiovascular disease. Short duration high intensity interval training 
(HIIT) has been shown to improve aerobic capacity; however, adaptations of the 
cardiac autonomic nervous system are less clear. Therefore, the aim of the present 
study was to assess cardiac autonomic adaptations to HIIT.
Methods: In a randomised crossover controlled trial, 40 physically inactive males (21 
± 1.7 years; 179.9 ± 5.4 cm; 82.6 ± 11.5 kg; mean ±SD) completed 2-weeks of HIIT 
and a matched duration control period. The HIIT protocol consisted of 3 x 30-second 
maximal cycle ergometer sprints against a resistance of 7.5% body weight, interspersed 
with 1-minute of active recovery (50 rev∙min-1 with no resistance). In total 6-sessions 
were performed. Cardiac autonomic function was measured pre and post-training and 
control period using a plethysmographic device (Task Force® Monitor). Total power 
spectral density (PSD) and associated low-frequency (LF) and
high-frequency (HF) power spectral components were recorded in absolute (ms2) and 
normalised units (nu).
Results: Each participant completed 18-maximal cycle ergometer sprints over a 
2-week period. The HIIT intervention produced an improvement in cardiac autonomic 
function with significant increases in total PSD (361.8 ±200.1 vs. 19.8 ±141, p<0.001), 
HF (ms2) (210.6±159.3 vs.15.6±86.9, p<0.001) and HF (nu) (3.6 ±2.5 vs. 0.23 ±1.7, 

p<0.001), coupled with a significant decrease in LF (nu) (-3.6 ±2.5 vs. -0.23 ±1.7, 
p<0.001) and LF/HF ratio (-0.3 ±0.3 vs. 0.01 ±0.2, p<0.001) compared to the control 
period. There was no significant change in the LF (ms2) power spectral component.
Conclusion: A short-term programme of HIIT was associated with a significant 
increase in cardiac autonomic modulation, demonstrated by a residual increase 
in cardiac vagal activity. Further research is required to establish whether these 
adaptations are sustained with regular HIIT training and any impact this may have on 
long-term cardiovascular disease risk.

2569 Board #89 June 2 9:30 AM ‑ 11:00 AM
Post-exercise Heart-rate Recovery Correlates To 
Resting Parasympathetic Modulation In Apparently 
Healthy Men
Guilherme E. Molina1, Keila E. Fontana1, Giliard L. Garcia1, 
Carlos J. G. da Cruz2, Edgard M. K. V. K. Soares1, Luiz G. 
G. Porto1, Luiz F Junqueira Jr1. 1University of Brasilia -UnB, 
BRASILIA, Brazil. 2UniEuro - University Center - Brasília, 
BRASILIA, Brazil.
(No relationships reported)

Post-exercise heart rate (HR) recovery (HRR) has recently been considered to be a 
powerful and independent predictor of risk for cardiovascular disease and mortality. 
The short-term post-exercise cardiovascular adaptation is associated to simultaneous 
rapid increase in parasympathetic and a progressive decrease in sympathetic activity 
However; the relationship between HHR and rest parasympathetic modulation 
is not yet fully understood PURPOSE: We aimed to correlate HRR with resting 
parasympathetic status. METHODS: We evaluated 70 apparently healthy men, aged 
27.5± 6.3 years showing BMI 24.4 ± 2.3 kg/m2. All participants underwent a sub-
maximal exercise testing (SET). At 85% of the maximal predicted HR, the recovery 
protocol started. The HRR was calculated as the absolute difference from the peak HR 
to the HR at the 1st min to 5th min during 5-min period of active recovery at 2.4km/h 
and 2.5% grade. HRR at the 1st min to 5th min following SET were correlated with 5 
min time domain (pNN50 and rMSSD), frequency domain (HFn) and Poincaré Plot 
(SD1) indices of heat rate variability (HRV) at rest in supine position. Due to non-
normal distribution of variables (Shapiro-Wilk test) we used the Spearman correlation 
at the 5% level of significance. RESULTS: We observed positive correlation of HRR 
from the 1st to 5th min with parasympathetic indices in the supine position, as shown in 
Table 1.
Table 01- Spearman correlation coefficients and p value (in parenthesis) of the 
correlation of heart rate recovery (HRR), at different post exercise times, with the 
parasympathetic indices in resting supine position, in 70 healthy men

Variables 1st min 2nd min 3th min 4th min 5th min

pNN50 (%) 0.18 
(0.05)

0.29 
(<0.01) 0.25 (<0.01) 0.35 

(<0.01) 0.36 (<0.01)

rMSSD (ms) 0.25 (0.01) 0.23 (0.02) 0.35 
(<0.01) 0.35 (<0.01)

HFn (%) 0.29 
(<0.01) 0.37 (<0.01) 0.43 

(<0.01) 0.42 (<0.01)

SD1
0.18 
(0.05) 0.24 (0.02) 0.18 (0.05) 0.27 (0.01) 0.25 (0.01)

CONCLUSIONS: HRR from the 1st to 5th min post-exercise positive correlated with 
parasympathetic indices in resting supine position. Our results demonstrate that the 
highest is the tonic (resting supine) parasympathetic modulation, the greater is the 
decrease of HHR after SET in apparently healthy men.

2570 Board #90 June 2 9:30 AM ‑ 11:00 AM
Long-term Intensive Exercise Induced Atrial Fibrosis Is 
Associated With Tgf-β1-Mir-21 Signaling Pathway
yun chang. china institute of sport science, beijing, China.
Email: changyun2518@vip.sina.com
(No relationships reported)

PURPOSE: To explore the long-term intensive exercise induced atrial fibrosis relates 
to cardiac injury and TGF-β1/miR-21 Signaling Pathway and provides experimental 
evidence for determine the mechanism of exercise-induced atrial fibrillation.
METHODS: 72 SD rats were grouped to control group(C), moderate intensity group 
(M) and high intensity group (H) with 24 animals in each group. M and H group were 
conditioned to run for 4, 8, and 16 weeks, 5 days/weeks, 1h/day. Rats were euthanized 
to obtain hearts within 24h after exercise. Right atrial were collected. Plasm CTnI was 
detected, hydroxyproline was measured by lkali hydrolysis method. TGF-β1 and miR-
21 gene expression were evaluated by real-time PCR. TGF-β1 protein was quantified 
by Western Blot.
RESULTS: Compared with control and M group, rats serum cTnI increased at 8 
weeks/12 weeks/16 weeks(P<0.01). Compared with C and M group, hydroxyproline 
content of H group showed significant increase at 12 weeks and 16 weeks(P<0.01). 
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Hydroxyproline of H group confirmed a gradual increase with training time, with 
significant increase from 8 weeks to 16weeks(P<0.05). TGF-β1 gene and protein 
expression of H group increased compared their control group at 8/12/16 weeks. 
Compared with their controls, miR-21 expression of H group showed a significant 
increase(P<0.05). miR-21 of H group significantly decrease from 8 weeks to 
16weeks(P<0.05).
CONCLUSIONS: Long-term Intensive exercise induced sustained myocardial 
damage, resulted in sustained collagen increase which induced myocardial fibrosis. 
TGF-β1/miR-21 signaling pathway, upregulated by long-term intensive exercise, may 
involve in the pathology of intense exercise -induced myocardial damage and atrial 
fibrillation.

2571 Board #91 June 2 9:30 AM ‑ 11:00 AM
Muscle Metaboreflex Modulation of Heart Rate Kinetics 
During the Transition to Low-Moderate and High-
Moderate Exercise Intensities
Natasha G. Boyes1, Josie T.J. Fries1, Stephanie Fusnik1, 
Paul J. Fadel, FACSM2, Corey R. Tomczak1. 1University of 
Saskatchewan, Saskatoon, SK, Canada. 2University of Texas at 
Arlington, Arlington, TX. (Sponsor: Paul J Fadel, FACSM)
(No relationships reported)

Our classical understanding of heart rate kinetics is that a sympathovagal balance 
favouring parasympathetic tone at rest or during low level exercise contributes to a 
rapid heart rate adaptation (i.e. fast kinetics) during low level exercise transitions. 
Conversely, higher-level exercise transitions elicit slower heart rate kinetics, due in 
part to a sympathovagal shift to greater sympathetic tone. PURPOSE: To test the 
hypothesis that increasing sympathetic activity to the heart via muscle metaboreflex 
activation would slow heart rate kinetics during lower vs higher level exercise 
transitions. METHODS: Twelve healthy, active, and untrained adults (m/f = 6/6; age 
= 23 ± 3 yrs; peak VO2 = 40 ± 3 ml/kg/min) performed square-wave moderate intensity 
exercise transitions in two equal step changes between 20W to 90% ventilatory 
threshold (VT). The first transition was in the low moderate domain (LMD: 20W to 
55 ± 13 W) and the second transition in the high moderate domain (HMD: 55 ± 13 
W to 90 ± 27 W). These transitions were performed without (control; LMD-CTL and 
HMD-CTL) and with muscle metaboreflex activation induced by 2 min of handgrip 
at 40% maximal voluntary contraction during the pre-transition baseline followed 
by 5 min of brachial occlusion (OCC) during either the LMD (LMD-OCC) or HMD 
(HMD-OCC) transition. Trials were randomized and three repetitions of each condition 
were completed, time-aligned, and averaged by condition. Heart rate kinetics were 
determined using mono-exponential curve fitting. Data was analysed with non-
parametric tests. P < 0.05 was significant. RESULTS: Heart rate amplitude was lower 
during LMD-OCC vs LMD-CTL (15 ± 5 vs 17 ± 6 beats/min; P = 0.012) and the heart 
rate time constant, tau, was faster during LMD-OCC vs LMD-CTL (18 ± 9 vs 26 ± 11 
s; P = 0.01). Heart rate amplitude was not different between HMD-OCC vs HMD-CTL 
(18 ± 6 vs 19 ± 8 beats/min) and heart rate tau was not different between HMD-OCC 
vs HMD-CTL (49 ± 28 vs 45 ± 24 s; all P > 0.05). CONCLUSIONS: Contrary to our 
hypothesis, an increase in sympathetic activity induced by the muscle metaboreflex 
speeded heart rate kinetics during LMD but not HMD exercise transitions. Our data 
suggests that elevating sympathetic activity can speed heart rate kinetics to a certain 
point, beyond which heart rate kinetics via sympathetic activity may already be 
maximized.

2572 Board #92 June 2 9:30 AM ‑ 11:00 AM
Test-retest Reliability of Female Heart Rate Variability
Meghan Murley, Charles R.C. Marks, Jacqueline S. Drouin. 
Oakland University, Rochester, MI. (Sponsor: Steven Keteyian, 
FACSM)
(No relationships reported)

PURPOSE: The study purpose was to evaluate the test-retest reliability of our heart 
rate variability (HRV) assessment method in: cancer survivors; and healthy-active 
and healthy-inactive females. The study also determined the impact on reliability 
of the body position and of the time compared to frequency domains. METHODS: 
Subjects were 25 females, 18 years or older. Testing was on two different days 2-7 
days apart. Each day had exactly the same protocol. Participant started in the sitting 
or supine position (order randomized) and breathed in rhythm with a metronome 
(12 br/min). Following 10 minutes of rest, ECG data were collected for 10 minutes. 
Blood pressure and then cardiac output (Q, by CO2 rebreathing) were then measured. 
Finally, the participant switched positions and repeated the protocol. A time domain 
[Standard Deviation of Normal beat to beat (SDNN)] and a frequency domain [Low 
to High Frequency ratio(LF/HF)] were analyzed for five minute intervals. Intra Class 
Correlation Coefficients (ICC) were calculated between each consecutive five minute 
interval. Also, data for a given position were pooled for ICC determinations. Stroke 
volume (SV) was calculated from heart rate (HR) and Q. RESULTS: For the LF/HF 
ratio two outliers (values 5 x or more than others) were not used. Repeated Measures 
ANOVAs found no significant day effect or interaction for HR (p = .424, p = .230) and 
SV (p = .899, p = .108) but significant (p < .001) position effect for HR and SV.

Table. HRV ICC, Cardiac Dynamics, & Position
Sit Supine
Pooled Day 1 Day 2 Pooled Day 1 Day 2

SDNN 0.92 0.91 0.96 0.96 0.97 0.98
LF/HF 0.74 0.65 0.86 0.88 0.74 0.91

HR min-1 Mean + 
SD

73.5 + 
14.5

75.6 + 
18.1

64.0 + 
12.8

64.1 + 
14.2

SV mL*b-1 Mean + 
SD

53.2 + 
15.1

51.5 + 
16.6

65.5 + 
19.2

66.7 + 
20.2

CONCLUSION: It appears that the time domain and supine position are more reliable 
than the frequency domain and sitting position, respectively. Frequency domain itself 
may be more reliable on the second day of testing.

2573 Board #93 June 2 9:30 AM ‑ 11:00 AM
Left Atrial Enlargement is Related to Diastolic 
Dysfunction in Obese Individuals
Norman N. Aiad, Michinari Hieda, Satyam Sarma, Benjamin 
Levine, FACSM. UT Southwestern Medical Center, Dallas, TX. 
(Sponsor: Benjamin Levine, FACSM)
Email: Norman.Aiad@utsouthwestern.edu
(No relationships reported)

Purpose: Obesity is linked to diastolic dysfunction and left atrial enlargement (LAE). 
The mechanisms responsible for LAE in obesity are unknown. We hypothesize that 
diastolic dysfunction, which is common in obesity, is the mechanism through which 
LAE occurs.
Methods: 37 middle-aged, obese patients (8M: 29F, 49±6years) with an average 
body mass index (BMI) of 38 ±5 kg/m2 were compared to age and sex matched non-
obese healthy controls. Diastolic function (IVRT; isovolumic relaxation time, Vp: 
propagation velocity) was assessed using echocardiography. Left atrium (LA) size 
was measured using 3D echocardiogram, and normalized to height to account for the 
effects of body size.
Results: Obese individuals had a significantly enlarged atrial volume when compared 
to healthy individuals (52.5 ± 31.2 vs. 23.1 ± 10.5 mL/m; p<0.01). Obese patients had 
a significantly faster IVRT when compared to non-obese patients (68 ± 11 vs 100 ± 
16 msec; p<0.01). Obese patients also had a significantly faster Vp when compared 
to non-obese patients (75 ± 19 vs 56 ± 13 cm/sec; p<0.01). In obese subjects, there 
was a significant negative-relationship between LA volume index and IVRT (R2=0.27; 
p<0.05) as well as a significant positive-relationship between LA volume index and Vp 
(R2=0.18; p<0.05). (Figure 1)
Conclusions: Obese patients had larger LA and markers of elevated LA filling 
pressures (faster IVRT and Vp) compared to age matched controls. LAE in obesity 
may be a driven by sub-clinical elevations in left atrial filling pressures.

2574 Board #94 June 2 9:30 AM ‑ 11:00 AM
Doppler Measurement of Parasternal Aortic Blood Flow 
Velocity: A Pilot Study
Evan L. Matthews, Stephanie A. Guarino, Jennifer M. Masiddo, 
Peter A. Hosick. Montclair State University, Montclair, NJ.
Email: matthewse@mail.montclair.edu
(No relationships reported)

Echocardiographic Doppler is capable of continuously measuring blood velocity, 
and stroke volume at rest and during exercise. Doppler measurements require a near 
parallel angle between the flow of blood and the ultrasound signal necessitating 
apical cardiac views to obtain accurate absolute values. However, apical cardiac 
views are technically challenging during long serial recordings. Parasternal views 
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are less challenging, but do not provide a parallel angle to the aorta. If a relationship 
exists between the aortic Doppler measurements from these two cardiac windows, 
a correction calculation can be established to estimate stroke volume from the 
parasternal view. PURPOSE: To determine if a relationship exists between Doppler 
measurements made at the aorta in the parasternal long axis and apical three chamber 
echocardiographic views. METHODS: Healthy college age participants underwent 
Doppler ultrasound measurements at the aorta in the parasternal long axis and apical 
three chamber view. Linear cross sectional analysis was performed to assess aortic 
annulus area and Teichholz stroke volume estimates in the parasternal long axis. 
Only participants with complete data sets are included in this analysis. Bivariate 
correlations and t-test were used as appropriate to analyze the data. RESULTS: Of 
the 18 participants studied, only 12 (66.7%; 6 males, 6 females, age 25.5±1.1yrs, 
height 156±14.2cm, weight 69.8±4.5kg, body fat 20.6±2%) had adequate Doppler 
signal strength in the parasternal long axis view for software automated signal tracing. 
No relationship was found between the time averaged mean blood flow velocity 
measurements obtained in the parasternal long axis and apical three chamber views 
(r=-0.216, p=0.498). Parasternal long axis Doppler based stroke volume (25.9±4.9mL/
beat) measurements were lower than parasternal long axis Teichholz estimated stroke 
volume (57.8±4.9mL/beat) measurements (p<0.001), with no correlation between the 
two (r=0.402, p=0.190). CONCLUSIONS: While this data is preliminary, it suggests 
that aortic Doppler measurements in the parasternal long axis view suffer from low 
Doppler signal strength, and are inaccurate when compared to more conventional 
measurements.

2575 Board #95 June 2 9:30 AM ‑ 11:00 AM
Cardioprotective Benefits Associated With Routine 
Physical Activity In Middle Aged Population
Stephen Gagnon, Benjamin Skutnik, Joel Greenshields, Maleah 
Holland, Joel Stager, FACSM. Indiana University, Bloomington, 
IN. (Sponsor: Joel Stager, FACSM)
Email: sgagnon@indiana.edu
(No relationships reported)

Purpose: It is well known that routine intensive physical activity (PA) will result 
in positive cardiovascular adaptations. Similarly, it is known that aging will cause 
decrements in similar common measures of cardiovascular health. However, there is 
only limited data on the cardiovascular performance of an older, presumably healthy, 
physically active population who have remained active for decades.
Methods: Thirteen masters level swimmers (MS) and eight controls (IC) (54.3 ± 
12.7yrs and 57.5 ± 7.9yrs; respectively) were asked to wear an ambulatory heart rate 
monitor (Actiheart) for seven consecutive days. Subjects were partitioned based upon 
self-reported long-term physical activity and asked to maintain their normal daily 
activities for the entirety of the data collection period. Heart rate was collected during 
waking hours (14.8 ± 3.2 hrs). All HR data was verified via accelerometer. To measure 
HRpeak and estimate cardiovascular fitness level, subjects completed a 1-mile timed 
walk. Independent two-sample t-tests were used for all comparisons, significance set 
at p<0.05.
Results: Mean daily HRmin and HRavg was lower in MS than IC (54 ± 5 vs 67 ± 8bpm, 
72 ± 8bpm vs. 83 ± 9bpm; p<0.05, respectively) while mean daily HRmax was higher in 
MS (139 ± 18bpm vs. 131 ± 19bpm; p<0.05). Mean daily HRmax was higher than HRpeak 
during the 1-mile test for MS (139 ± 19 vs. 123 ± 20bpm; p<0.05) but not for IC (131 
± 18 vs. 135 ± 18; p = 0.69).
Conclusions: Persistent participation in routine physical activity at any age appears 
to result in training induced changes consistent with improved cardiovascular health. 
Results from the present study, however, suggest that a 1 mile walk may not be an 
appropriate test for the physically active as it tends to underestimate maximum values 
for heart rate.

2576 Board #96 June 2 9:30 AM ‑ 11:00 AM
Measurement of Myocardial Microvascular PO2: Impact 
of Sumatriptan
Sarah E. Dobard, Scott A. Cammack, William L. Sexton, 
FACSM. A.T. Still University, Kirksville, MO.
Email: sdobard@atsu.edu
(No relationships reported)

Triptan drugs (e.g., sumatriptan) are 5-HT1B/1D receptor agonists that are prescribed 
for treatment of migraine. However, triptans may cause coronary vasoconstriction 
and increase the risk of adverse cardiac events. The balance between oxygen 
delivery (QO2) and oxygen consumption (VO2) at the tissue level is reflected in 
the microvascular partial pressure of oxygen (PO2mv). PURPOSE: To determine 
whether sumatriptan decreases coronary QO2 and decreases PO2mv in a beating rat 
heart preparation. METHODS: Female Sprague-Dawley rats (n=22, 262 ± 4 g) were 
anesthetized with pentobarbital sodium (50 mg/kg ip). A tracheal cannula was inserted 
and the carotid artery and jugular vein were cannulated. A left lateral thoracotomy 
exposed the heart and mechanical ventilation was initiated (4-6 ml at 60 bpm; PaO2 74 
± 2, PaCO2 43 ± 2). PO2mv was measured by phosphorescence quenching. The fiber 

optic probe of the phosphorometer was positioned over the left ventricular free wall to 
measure PO2mv during steady-state conditions and after the following interventions; 
1) bolus infusion of sumatriptan (1 mg, n=7), 2) infusion of dobutamine (9 and 18 µg/
min, n=5), 3) infusion of sumatriptan (37.5 and 75 µg/min, n=5), and 4) infusion of 
both dobutamine and sumatriptan (n=5). RESULTS: Left ventricular PO2mv averaged 
75 ± 2 mmHg and mean arterial pressure (MAP) averaged 93 ± 5 mmHg. With a bolus 
infusion of sumatriptan, PO2mv fell 5 ± 1 mmHg and MAP fell 25 ± 4 mmHg, whereas 
infusion of an equivalent volume of saline vehicle had no effect. Dobutamine infusion 
caused PO2mv to fall 25 ± 3 mmHg and MAP to fall 39 ± 8 mmHg. Sumatriptan 
infusion did not impact PO2mv (0 ± 1 mmHg) or MAP (2 ± 2 mmHg). Simultaneous 
infusion of dobutamine and sumatriptan caused PO2mv to fall 19 ± 1 mmHg and MAP 
to fall 14 ± 5 mmHg. Isoproterenol was infused as a positive control (10 µg) at the 
end of each experiment to ensure responsiveness of the system. CONCLUSION: 
Bolus infusion of sumatriptan caused a small transient fall in left ventricular PO2mv 
suggesting a decrease in QO2. In contrast, slow infusion of a low dose of sumatriptan 
did not impact PO2mv and did not exacerbate the effect of dobutamine. These findings 
do not support the notion that sumatriptan may elicit a profound vasoconstriction that 
would compromise cardiac function. Supported by a grant from the Graduate Program, 
KCOM-ATSU.

2577 Board #97 June 2 9:30 AM ‑ 11:00 AM
Exercise Improves Diastolic Function In HFpEF By 
Reducing Intrinsic Cardiomyocyte Stiffness And 
Fibrosis
Cristine Schmidt1, João Coelho2, Rita Ferreira3, Nuno Paiva3, 
Inês Falcão-Pires2, André Lourenço2, Adelino Leite-Moreira2, 
José Oliveira1, Daniel Moreira-Gonçalves1. 1CIAFEL, Faculty 
of Sports, University of Porto, Porto, Portugal. 2Faculty of 
Medicine, University of Porto, Porto, Portugal. 3University of 
Aveiro, Aveiro, Portugal.
Email: schmidtcristine@gmail.com
(No relationships reported)

INTRODUCTION In heart failure with preserved ejection fraction (HFpEF), the 
underlying systemic inflammatory state is related to myocardial stiffening. However, 
optimal treatment remains largely undefined.
PURPOSE: To investigate the effect of exercise training (ExT) on left ventricle (LV) 
stiffness in a rat model of HFpEF.
METHODS: The study was performed with nine-week old ZSF1 obese rats (Ob 
n=20). At the 16th week, they were randomly divided in sedentary (ObSED, n=10) 
and exercised (ObEX, n=10; treadmill ExT during 4 weeks, 5 days/week, 60 min/day, 
at a speed of 20m/min). In the 18th week, all animals underwent echocardiographic 
evaluation. In the 20th week, animals were sacrificed and samples from heart and LV 
were collated for: i) histological analysis (cross-sectional area (CSA), collagen content; 
ii) passive tension analysis in skinned cardiomyocytes); iii) assessment of expression 
on matrix metaloproteinases (MMP-2,-9) and its tissue inhibitors (TIMP-1 and 2) by 
western blot analysis and iv) zimography assessment of proteolytic activity.
RESULTS: Both groups presented preserved ejection fraction (>70%). ExT improved 
diastolic function evidenced by E/E´ ratio (14,81±2,27 vs 16,53±1,47 p<0,05). 
Moreover, in skinned cardiomyocytes, the ObEx showed decreased passive tension, 
which suggests a reduction in myocardial stiffness (p<0.05). No significant differences 
were observed between the groups in body mass, heart and LV weight, CSA, and 
MMPs and TIMPs expression and activity (p>0.05). However, the ratio collagen/
muscle was significantly reduced in ObEX, compared to ObSED (0.08 vs. 0.12 
p<0.05).
CONCLUSION: ExT improves diastolic function mainly due to the decrease on 
collagen deposition and diminished cardiomyocyte stiffness.
FUNDING: Grant from the European Commission FP7-Health-2010; 
MEDIA-261,409. CIAFEL is funded by European Regional Development 
Fund through the Operational Competitiveness Programme, and by FCT (UID/
DTP/00617/2013).
Schmidt, C.: CAPES (BEX 0554/14-6).
Moreira-Gonçalves, D.: FCT (SFRH/BPD/90010/2012).

2578 Board #98 June 2 9:30 AM ‑ 11:00 AM
Global Longitudinal Strain And Left Ventricular 
Remodelling In Young Black Athletes
Benedetta Tosi, Melissa Orlandi, Chiara Giannelli, Loira 
Toncelli, Laura Stefani, Giorgio Galanti. Sport Medicine Center, 
Florence, Italy.
Email: giorgio.galanti@unifi.it
(No relationships reported)

Purpose: Cardiac adaptation to intense physical training is determined by many 
factors including age, gender, body size, load training and ethnicity. ECG analysis 
investigating the impact of ethnicity has shown a higher presence of marked 
repolarization changes and left ventricular (LV) hypertrophy in black compared to 
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white athletes. Despite the wide availability of ECG analysis, echocardiographic 
studies on young black and white athletes are lacking in literature. We aimed to assess 
the secondary LV remodelling to load training in young black players compared to 
matched white players. Methods: 77 young black soccer players (BP) and 53 white 
matched soccer players (WP) (mean age = 17.35±0.50 and 18.25±0.77 yo in BP and 
WP, respectively) were enrolled. The athletes, training with the same load and having 
the same lifestyle, were evaluated with echocardiography. 30 BP and 27 WP were 
followed up for 4 years (mean age at the first evaluation: 12.47±0.60 and 13.90±0.50 
yo in BP and WP, respectively). Contractile function was determined using speckle-
tracking echographic global longitudinal strain (GLS). Results: No significant 
differences in basal anthropometric parameters were found in both groups. BP showed 
higher level of LV remodelling, consisting in higher interventricular septum (IVS) and 
posterior wall (PW) thickness (IVS: 10.04±0.14 and 9.35±0.10mm, p <0.001; PW: 
9.70±0.20 and 9.19±0.10mm, p <0.05; in BP and WP respectively). Strain data showed 
no significant differences between the two groups (-22.35±0.48 and -23.38±0.69% 
in BP and WP, respectively). At the beginning of the follow up period, BP showed 
a significantly higher LV remodelling (IVS= 9.29±0.3 and 8.53±0.12mm, p<0.002; 
PW= 9.01±0.2 and 8.40 ±0.20, p=0.1; in BP and WP respectively). A regular parallel 
increase in LV wall thickness and diameters, proportionally with body-size and LV 
mass, was observed in both groups during the follow-up period (IVS=10.52±0.17 
and 9.03±0.22mm, p<0.001; PW: 10.06±0.17 and 8.26±0.19mm, p<0.001; in BP 
and WP respectively). Conclusion: LV remodelling in BP seems to be a specific and 
normal phenotype already present in pre-adolescent period, suggesting the central role 
that ethnicity plays in it since the first years of life in elite athletes and the need for 
echocardiographic specific ethnic criteria.

2579 Board #99 June 2 9:30 AM ‑ 11:00 AM
Effects Of Endurance Exercise Training On 
Doxorubicin-induced Changes In Cardiac Insulin-like 
Growth Factor-1 Expression
Nicole R. Wood, Reid Hayward, David S. Hydock. University of 
Northern Colorado, Greeley, CO.
Email: nicole.wood@unco.edu
(No relationships reported)

Doxorubicin (DOX) is a highly effective chemotherapeutic agent used in the treatment 
of cancer; however, its clinical use is limited due to a dose-dependent cardiotoxic 
side-effect. Insulin-like growth factor-1 (IGF-1) signaling regulates contractility, 
metabolism, hypertrophy, apoptosis, and many other process related to optimal cardiac 
function. DOX treatment has been shown to decrease IGF-1 expression and down-
regulate other markers in the IGF-1 signaling pathway. Although exercise training 
has been shown to mitigate the cardiotoxic side-effects of DOX, it is unclear whether 
exercise may mediate its effects via IGF-1 expression. PURPOSE: The purpose of 
this study was to examine the effects of endurance exercise on DOX-induced changes 
in cardiac IGF-1 expression. METHODS: Male Sprague-Dawley rats (n = 12) were 
randomly assigned to either sedentary (SED) or treadmill (TM) exercise groups. The 
TM protocol included 10 weeks of running, 5 days/week, with progressive increases 
in intensity and duration on a motorized treadmill, while SED animals were limited to 
normal cage activity for 10 weeks. Following the 10-week treatment period, animals 
were further randomized to receive saline (SAL) or a 12.5 mg/kg bolus dose of DOX. 
Cardiac IGF-1 was quantified in all hearts three days following injection. RESULTS: 
Cardiac IGF-1 expression decreased 22% in the SED/DOX group when compared 
to SED/SAL (Cohen’s d = 0.774). Results also indicate a 22% increase in IGF-1 
expression in the TM/SAL group when compared to the SED/SAL group (Cohen’s 
d = 0.843) and a 16% increase in IGF-1 expression in the TM/DOX group when 
compared to SED/DOX (Cohen’s d = 1.131). CONCLUSIONS: These pilot studies 
show that the cardioprotective effects of exercise may be mediated, at least in part, 
through preservation of IGF-1 expression. Initial data from these studies show a large 
effect size across all comparisons and warrants further exploration with larger sample 
sizes. While several mechanisms may explain exercise-induced protection against 
chemotherapy cardiotoxicity, IGF-1 and IGF-1 signaling pathways may be involved.

2580 Board #100 June 2 9:30 AM ‑ 11:00 AM
Effect of Cardiac Resynchronization Therapy on 
Arterial-Ventricular Coupling during Exercise in Heart 
Failure with Reduced Ejection Fraction
Corey R. Tomczak1, Mark J. Haykowsky2, Ian Paterson3. 
1University of Saskatchewan, Saskatoon, SK, Canada. 
2University of Texas at Arlington, Arlington, TX. 3University of 
Alberta, Edmonton, AB, Canada.
Email: corey.tomczak@usask.ca
(No relationships reported)

Exercise intolerance in heart failure with reduced ejection fraction (HFrEF) is 
mediated, in part, by an impairment in arterial-ventricular coupling. Cardiac 
resynchronization therapy (CRT) improves resting and paced arterial-ventricular 
coupling. The effect of chronic CRT on arterial-ventricular coupling during exercise 

in HFrEF has not been studied. PURPOSE: To study the effects of 6 months of CRT 
on arterial-ventricular coupling during exercise in patients with HFrEF. METHODS: 
Seven patients with HFrEF (59 ± 9 yrs; m/f: 5/2; NYHA III/IV = 6/1; EF = 18 ± 3%; 
peak VO2 = 12.5 ± 3.6 ml/kg/min) were studied pre-CRT and 6 months following 
(post-CRT). After resting measurements, subjects performed cycle ergometry at 22 ± 
8 W (70 ± 13% of peak VO2) for 4 min. Left ventricular volumes were determined 
using contrast enhanced echocardiography. Blood pressure was measured manually at 
the brachium. End-systolic pressure (ESP) was approximated as 0.9 × systolic blood 
pressure. Effective arterial elastance (Ea) was calculated as ESP/stroke volume and 
end-systolic elastance (Ees) was calculated as ESP/end-systolic volume. Arterial-
ventricular coupling was calculated as Ea/Ees. Comparisons were made with a 2 (rest, 
exercise) × 2 (pre-CRT, post-CRT) repeated measures factorial ANOVA and t-tests. 
Data are mean ± SD and P < 0.05 was significant. RESULTS: There was a main effect 
of CRT on Ea, where the pre-CRT Ea increased 0.28 ± 0.45 mmHg/mL during exercise 
and the post-CRT Ea decreased 0.12 ± 0.25 mmHg/mL (P < 0.05). There was no main 
effect of CRT on Ees, as both the pre-CRT (0.04 ± 0.03 mmHg/mL) and post-CRT 
(0.08 ± 0.04 mmHg/mL) increase in Ees from rest to exercise was not significant (P > 
0.05). However, resting and exercise Ees tended to be higher post-CRT. Lastly, there 
was a main effect of CRT on Ea/Ees, where Ea/Ees increased 0.40 ± 1.35 mmHg/
mL from rest to exercise pre-CRT and Ea/Ees decreased 0.69 ± 0.35 mmHg/mL from 
rest to exercise post-CRT (P < 0.05). CONCLUSION: The improvement in arterial-
ventricular coupling during exercise following chronic CRT in HFrEF can be attributed 
to improvements in arterial loading on the left ventricle, as contractility changes 
related to CRT were modest.

E-29 Free Communication/Poster ‑ Children- 
Exercise Responses
Friday, June 2, 2017, 7:30 AM ‑ 12:30 PM
Room: Hall F

2581 Board #101 June 2 11:00 AM ‑ 12:30 PM
Predictive Formulas To Improve The Interpretation Of 
Cardiorespiratory Fitness In Children
Joël Blanchard1, Samuel Blais1, Philippe Chetaille2, Michèle 
Bisson2, François-Pierre Counil1, Thelma Huard-Girard2, 
Jade Berbari1, Pierre Boulay1, Frederic Dallaire1. 1University 
of Sherbrooke, Sherbrooke, QC, Canada. 2Laval University, 
Quebec, QC, Canada.
Email: joel.blanchard@usherbrooke.ca
(No relationships reported)

Adequate reference values for cardiopulmonary exercise testing (CPET) is crucial for 
accurate interpretation and prognostic purposes for children with a chronic disease. 
Current reference values in healthy children have been developed using heterogeneous 
exercise protocols and often incomplete adjustment for body size. PURPOSE: To 
update current reference values from CPET and provide new reference values for 
several parameters previously unstudied in children using a prospectively recruited 
cohort of healthy children. METHODS: In this cross-sectional multicenter study, 
we prospectively recruited 269 healthy children (♂=107; ♀=162) between the ages 
of 12-17 years old (14.8 ± 1.5) in local schools. We measured height, weight, waist 
circumference, pubertal development and fat free mass (FFM) and performed a 
symptom-limited CPET (Vmax Encore Metabolic Cart, Sensormedic, San Diego, CA) 
on an electronically-braked ergocycle using a progressive ramp protocol. Reference 
values and Z score were computed by testing several regressions models for each 
CPET measurement. Variation around the predicted mean was modeled to account 
for heteroscedasticity and residual association with growth-related parameters was 
assessed. RESULTS: Using currently published reference values, up to 31.2% of 
children were classified as having abnormal CPET results despite being free of chronic 
disease. Our weighted non-linear parametric modeling allowed more precise and well-
adjustted Z scores and percentiles limits. The table shows a selection of our predicting 
equations as well as the percentage of children below the 3rd percentile.
Selection of prediction equations for males

CONCLUSION: The use of weighted non-linear regression model resulted in a 
decreased false-positive rate. These updated and new reference values provide an 
accurate lower limit of normal thus improving their value for prognostic and risk-
stratification in children with chronic diseases.
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2582 Board #102 June 2 11:00 AM ‑ 12:30 PM
The Muscle Metaboreflex Improves Post Exercise 
Blood Pressure Responses in Children after the 
Fontan Operation
Stephanie Fusnik1, Michael K. Stickland2, Natasha G. Boyes1, 
Elizabeth Hogeweide1, Mark J. Haykowsky3, Shonah Runalls1, 
Ashok Kakadekar1, Scott Pharis1, Charissa Pockett1, Kristi 
D. Wright4, Marta Erlandson1, Timothy J. Bradley1, Corey R. 
Tomczak1. 1University of Saskatchewan, Saskatoon, SK, Canada. 
2University of Alberta, Edmonton, AB, Canada. 3University of 
Texas Arlington, Arlington, TX. 4University of Regina, Regina, 
SK, Canada. (Sponsor: Paul J Fadel, FACSM)
Email: stephanie.fusnik@usask.ca
(No relationships reported)

Children after the Fontan operation have reduced heart rate variability (HRV) and 
altered blood pressure control, consistent with autonomic dysfunction. We tested the 
hypothesis that increasing sympathetic nerve activity via the muscle metaboreflex may 
improve post exercise blood pressure responses in children after the Fontan operation. 
PURPOSE: To determine resting HRV and the mean arterial pressure (MAP) response 
to post-handgrip exercise muscle metaboreflex activation in children after the Fontan 
operation compared to age- and sex-matched healthy controls. METHODS: Five 
children after the Fontan operation and 10 controls (12 ± 2 yrs) underwent resting 
electrocardiography and continuous finger arterial plethysmography. Children 
then completed 2 min of isometric handgrip exercise at 30% of maximal voluntary 
contraction, followed in random order by either (1) 3 min of rest with no occlusion or 
(2) 3 min of brachial cuff occlusion to produce post exercise ischemia and increased 
sympathetic nerve activity via the muscle metaboreflex. Post-handgrip MAP changes 
were calculated as the 1 min average value after 3 min of recovery minus the pre-
handgrip resting 1 min average value. Comparisons were made using unpaired t-tests. 
P < 0.05 was significant. RESULTS: Resting heart rate was higher in children after 
the Fontan operation vs. controls (78 ± 14 vs. 67 ± 5 beats/min; P = 0.041). HRV 
spectral analyses were similar in the low frequency domain (24 ± 10 vs. 22 ± 13%; P = 
0.720), but increased in the high frequency domain (23 ± 15 vs. 52 ± 16%; P = 0.005) 
and low/high frequency domain ratio (1.5 ± 1.3 vs. 0.6 ± 0.4; P = 0.046) for children 
after the Fontan operation vs. controls, indicating autonomic dysfunction. Following 
isometric handgrip exercise with no occlusion, the change in heart rate (-2 ± 5 vs. -3 ± 
5 beats/min; P = 0.646) was similar, but children after the Fontan operation had greater 
lowering in MAP (-5 ± 1 vs. 0 ± 5 mmHg; P = 0.024) vs. controls. With brachial 
occlusion, changes in heart rate (0 ± 5 vs. -1 ± 6 beats/min; P = 0.701) and MAP (6 ± 7 
vs. 6 ± 7 mmHg; P = 0.980) were similar between children after the Fontan operation 
vs. controls. CONCLUSION: Our findings suggest that increasing sympathetic nerve 
activity via the muscle metaboreflex helps to improve post exercise blood pressure 
responses in children after the Fontan operation.

2583 Board #103 June 2 11:00 AM ‑ 12:30 PM
Race Effect On Improved Aerobic Efficiency In 
Pediatric Obese Patients After A Weight Management 
Program
Sandra K. Knecht, Wayne A. Mays, Michelle A. Amos, Yvette 
M. Gerdes, Clifford Chin. Cincinnati Children’s Hospital, 
Cincinnati, OH.
Email: sandy.knecht@cchmc.org
(No relationships reported)

BACKGROUND: Studies have shown that obesity may be influenced by measurable 
racial differences in metabolism. The current study aims to establish the effect of 
race on aerobic efficiency in obese patients participating in a weight management 
program. METHODS: We evaluated 60 African American (AA) and 135 Caucasian 
(C) pediatric patients using a Modified Balke protocol before (Pre) and after (Post) a 
16-week weight management program. Oxygen consumption (VO2), indexed maximal 
oxygen consumption (IMVO2), carbon dioxide production (VCO2), expiratory volume 
(VE), respiratory quotient (RQ) and heart rate (HR) were obtained at all submaximal 
and maximal stages. The VE/VCO2 slope (SLOPE) was calculated across all stages for 
each subject. VE/VO2 and VE/VCO2 equivalents (AT VE/VO2 and AT VE/VCO2) were 
calculated at anaerobic threshold for each subject. Maximal oxygen pulse (O2Pulse) 
was calculated by dividing maximal oxygen consumption (MVO2) by maximal HR 
(MHR) and used as an indicator of maximal stroke volume.

AA
Pre

AA
Post

C
Pre

C
Post

Weight (kg) 98 ± 30 99 ± 30 85 ± 29 82 ± 28**
IMVO2 (cc/kg/min) 23 ± 3 26 ± 4** 26 ± 5 31 ± 6**
ET (minutes) 10.9 ± 3.0 13.2 ± 3.4** 13.3 ± 3.7 16.5 ± 4.0**
MHR (BPM) 190 ± 13 190 ± 12 192 ± 9 194 ± 9*
SLOPE 26 ± 9 24 ± 5 24 ± 3 23 ± 4*
O2Pulse 11.6 ± 3.4 13.0 ± 3.4** 11.4 ± 3.4 12.7 ± 3.8**
MRQ 1.02 ± 0.06 1.05 ± 0.08** 1.06 ± 0.08 1.06 ± 0.07
AT VE/VO2 22.8 ± 3.6 22.0 ± 3.2 22.2 ± 4.1 20.9 ± 3.5**
AT VE/VCO2 25.4 ± 3.5 25.2 ± 3.3 24.7 ± 3.8 24.6 ± 3.9
Pre versus Post: * p<0.05, ** p<0.01

RESULTS: There was no significant difference in mean age between AA and C 
groups (12.4 ± 2.8, 11.8 ± 2.9 years pre-program). The C group had a significant 
decrease in weight (84.9 ± 28.8 vs 81.7 ± 27.7 kilograms (kg)) pre and post program. 
IMVO2, exercise time (ET), and O2Pulse was significantly increased post program 
in both groups with a significant increase in MHR in the C group. Aerobic efficiency 
improved in the C group only, noted by a decrease in SLOPE and VE/VO2 equivalent. 
CONCLUSION: These data suggest that a 16-week weight management program 
increases aerobic capacity in both AA and C obese pediatric patients. Improved aerobic 
efficiency, however, was only seen in the C group. Further investigation into racial 
disparity effecting weight loss and aerobic efficiency is warranted.

2584 Board #104 June 2 11:00 AM ‑ 12:30 PM
Relationship between Self-Reported Physical Activity 
Levels and Exercise Capacity in Pediatric Fontan 
Patients
Kelli Teson, David White, Jessica Hall, Suma Goudar. The 
Children’s Mercy Hospital, Kansas City, MO.
Email: kmteson@cmh.edu
(No relationships reported)

Cardiopulmonary exercise testing is routine in the care of children with cardiac 
disease. Those with single ventricle physiology after Fontan completion have 
limitations in cardiac function and exercise tolerance. Hemodynamic adaptations may 
be affected following surgery, and it is unclear if this alters the relationship between 
leisure time physical activity (PA) and peak oxygen consumption (VO2). PURPOSE: 
To examine the relationship between self-reported leisure time PA and peak VO2 in 
pediatric Fontan patients. METHODS: Twenty-six youth with Fontan physiology 
(age 14.2±2.1 yrs, male 57%) underwent routine cardiopulmonary exercise testing. 
Peak VO2 (ml/kg/min), respiratory exchange ratio (RER), VE/VCO2 slope, oxygen 
pulse (ml/beat), and maximal heart rate (bpm) were measured. Subjects exercised to 
volitional fatigue on a cycle ergometer using the Modified James protocol. Subjects 
were excluded if RER at peak VO2 was <1.0. Self-reported leisure time PA was 
assessed using the interviewer administered Modifiable Activity Questionnaire for 
Adolescents (MAQ-A). Relationships were assessed using Pearson partial correlations 
and nonparametric Kruskal-Wallis tests. RESULTS: Significant positive relationships 
were found between VO2 peak (24.44 ± 5.8 ml/kg/min) and self-reported hours 
per week of PA (1.36 ± 1.15 hrs) (r=0.534, p<0.05) and MET hours per week of PA 
(7.71 ± 6.66 MET hrs) (r=0.483, p<0.05). Significant negative relationships were 
found between VE/VCO2 slope (35.78 ±7.08) and hours per week of PA (1.36 ±1.15 
hrs) (r=-0.481, p<0.05) and MET hours per week of PA (7.71 ± 6.66 MET hrs) (r=-
0.483, p<0.05). Days per week of light exercise was associated with VE/VCO2 slope 
(X²=9.57, p<0.05) and O2 pulse (X²=12.9, p<0.05). CONCLUSIONS: Greater self-
reported hours per week and MET hours per week of leisure time PA were associated 
with higher peak VO2 and lower VE/VCO2 slopes. Despite the hemodynamic 
compromises in single ventricle Fontan physiology, routine leisure-time PA appears 
to have a beneficial effect on both aerobic capacity and ventilatory efficiency, thus 
improving their prognosis in cardiac mortality risk.

2585 Board #105 June 2 11:00 AM ‑ 12:30 PM
Adolescent Children Born Preterm Have An Inhibited 
Stroke Volume And Cardiac Output Response To 
Exercise
Kristin Haraldsdottir, Andrew Watson, Arij Beshish, Laura 
Tetri, Kara Goss, Mari Palta, Marlowe Eldridge. University of 
Wisconsin, Madison, WI.
Email: haraldsdotti@wisc.edu
(No relationships reported)

Purpose: Young adults born preterm exhibit lower ejection fractions and higher right 
ventricular mass but little is known about the consequences of premature birth on 
cardiac performance during exercise, particularly in children. The aim of the present 
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study was to compare the cardiac response to maximal exercise between adolescent 
children born preterm and age-matched controls. Methods: Seven children born 
preterm (PT) (age 12-13, birthweight <1500 g, gestational age 24-31 weeks) and 6 
age-matched children born full term (CT) (gestational age 38-40 weeks) underwent 
progressive maximal exercise testing on a cycle ergometer, with continuous 
measurement of O2 consumption (ml/kg/min), and cardiac output (Q), stroke volume 
(SV) and heart rate (HR) using thoracic bioimpedance. SV and Q were indexed to body 
surface area (BSA (m2), SVi and Qi, respectively). HR was recorded for two minutes 
following exercise, and HR recovery (HRR2min) was calculated as decrease in HR at 
2 minutes after maximal exercise. Statistical analysis was done using multiple t-tests. 
Results: PT had lower relative maximal oxygen consumption (VO2max) compared to 
CT (38.3 ± 9.3 v 51.5 ± 7.3 ml/kg/min, p=0.03). SV did not increase in PT from rest 
to maximal exercise (51.7 ± 9.0 v 53.3 ± 8.3 ml/m2, p=0.77), while SV significantly 
increased in CT (47.4 ± 4.0 v 67.7 ± 14.4 ml/m2, p=0.01). The change in SV from rest 
to maximal exercise was significantly smaller in PT compared to CT (1.6 ± 6.5 v 20.3 
± 17.0 ml/m2, p=0.04). The increase in Qi from rest to exercise was also significantly 
smaller in PT than CT (5.6 ± 1.1 v 9.0 ± 2.6 L/min/m2, p=0.02.) There was no 
difference in resting or maximal HR between the groups (p>0.05 for all). HRR2min was 
lower in PT than CT (54 v 64 beats, p=0.01). Maximal arterio-venous O2 difference 
was not different in PT compared to CT (13.2 ± 6.5 v 13.2 ± 2.3 ml/dL, p=0.98). 
Conclusion: Adolescent children born preterm exhibit lower maximal aerobic capacity 
and significantly smaller maximal SVi and Qi than age-matched controls. PTs also 
demonstrated slower HRR after maximal exercise. This data suggests that PTs may 
not be able to increase SV in response to increasing metabolic demand, and this may 
reduce their ability to exercise at higher intensities. National Institutes of Health: 1R01 
HL086897 (ME) and R01 HL38149 (MP), and UW CVRC T32- HL 07936 (KH).

2586 Board #106 June 2 11:00 AM ‑ 12:30 PM
Activity Levels and Caloric Expenditure in Obese Youth 
Before, During and After Weight Management Camp.
Christopher Kist, Amanda Gier, Shelley Kirk, Philip Khoury, 
Robert Siegel. Cincinnati Children’s Hospital, Cincinnati, OH.
Email: christopher.kist@cchmc.org
(No relationships reported)

PURPOSE: To compare the physical activity levels and caloric expenditure of 
participants before, during and after a weight management camp for youth with 
obesity. METHODS: Fifteen obese youth, ages 9 to 13 years, were recruited at an 
open house for an overnight weight management camp. Informed consent/assent was 
obtained. Subjects wore GENEActiv accelerometers 24 hours/day for approximately 
one week before, during, and after camp. Data were analyzed to determine the amount 
of time each participant spent in sedentary (SED), moderate (MPA) and vigorous 
(VPA) activity, as well as calories expended (EE). The participants’ activity levels and 
caloric expenditure and other subject characteristics were compared during the week 
of camp and weeks at home. RESULTS: Complete usable data was obtained from 
10 (67%) participants (6 boys, 4 girls). Mean age (±SD) was 11.7 ± 1.2 years. Mean 
BMI was 32.25 ± 5.1 kg/m2. Overall, there were no significant differences between 
the weeks at home for SED, MPA, VPA or EE. During camp, participants averaged 
less daily SED than at home (428.38 ± 63.20 minutes, p=0.0003) and more MPA 
(363.4 ± 38.63, p=0.0001) and VPA (55.05 ± 33.96, p=0.0055). Average EE was also 
higher during camp (3.00 ± 0.57 kcals/min, p=0.0004). A higher BMI was strongly 
associated with more SED and less MPA and VPA before (r=0.87, r=-0.83 and r=-
0.71) and during (r=0.75, r=-0.69 and r=-0.78) camp. CONCLUSION: Obese youth 
exercise at higher intensities and expend significantly more energy while participating 
in a summer weight management camp versus on their own at home. BMI of the 
participants also plays a key role in determining caloric expenditure and intensity of 
activities they participate in at home and while attending camp. Campers were no more 
or less active in the week following camp as the week prior to camp, indicating camp 
did not have an impact on motivation or self-selected exercise at home.

2587 Board #107 June 2 11:00 AM ‑ 12:30 PM
Accuracy of Cardiorespiratory Fitness and Adiposity 
to Discriminate Elevated Cardiometabolic Risk Among 
Prepubertal Children
Tuomo Tompuri1, Jarmo Jaaskelainen1, Eero Haapala2, Tomi 
Laitinen1, Timo A. Lakka2. 1Kuopio University Hospital, Kuopio, 
Finland. 2University of Eastern Finland, Kuopio, Finland.
(No relationships reported)

The measures of cardiorespiratory fitness scaled by lean mass (LM) have physiological 
rationale for assessing aerobic capacity as the scaling by body weight introduces 
confounding by adiposity.
PURPOSE: To investigate differences in the accuracy to discriminate elevated 
cardiometabolic risk between the measures of adiposity and cardiorespiratory fitness 
when using alternative methods to perform body size related scaling of maximal 
workload (Wmax).

METHODS: Altogether 448 children (214 girls) aged 6-8 years participated in the 
study. We assessed fat mass (FM), percent body fat (%BF) and LM by dual-energy 
X-ray absorptiometry, and Wmax by incremental bicycle ergometer exercise test. 
Absolute and by body weight, FM and LM scaled Wmax were used in the analysis. We 
used age and sex-specific criteria (Ahrens et al. Int J Obes, 2014;38:S4-S14) to define 
dyslipidemia (elevated triglycerides or high density lipoprotein cholesterol), elevated 
blood pressure and elevated insulin resistance (HOMA-IR), and 90th percentile for 
cardiometabolic risk score (CMS) to define elevated cardiometabolic risk. We used 
area under the curve (AUC) by receiver operating characteristics to investigate the 
accuracy of the measures of cardiorespiratory fitness and adiposity to discriminate 
elevated cardiometabolic risk, and the Youden index to assess the thresholds 
discriminating elevated CMS.
RESULTS: In boys, %BF and Wmax/FM were able to discriminate CMS (AUC 0.86, 
P<0.001), HOMA-IR (AUC 0.79-0.80, P<0.001), elevated blood pressure (AUC 0.73-
0.74, P≤0.001) and dyslipidemia (AUC 0.64, P<0.05). While Wmax/body weight had 
AUC 0.82 (P<0.001) for CMS, and AUC 0.71 (P=0.001) for HOMA-IR and AUC 0.64 
(P<0.05) for elevated blood pressure, Wmax/LM had AUC 0.65 (P<0.05) for CMS and 
the absolute Wmax had AUCs <0.6. In girls, %BF, Wmax/FM and Wmax/body weight 
were able to discriminate CMS (AUC 0.75-0.78, P<0.001) and HOMA-IR (AUC 0.69-
0.71, P<0.01). Proposed thresholds in girls and in boys were 2.3 and 2.6 W/kg of body 
weight (sensitivity 67 and 64%; specificity 80 and 85%) and 3.9 W/kg of LM in boys 
(sensitivity 82%; specificity 45%).
CONCLUSIONS: Measures representing adiposity (%BF; Wmax/FM; Wmax/body 
weight) were the best discriminators for cardiometabolic risk, and Wmax/LM showed 
ability to discriminate elevated CMS only in boys.

2588 Board #108 June 2 11:00 AM ‑ 12:30 PM
High-intensity Interval Training in Children With A 
Chronic Disease Or Condition
Maremka Zwinkels1, Tim Takken2, Anne Visser-Meily2, 
Olaf Verschuren1. 1De Hoogstraat Rehabilitation, Utrecht, 
Netherlands. 2University Medical Center Utrecht, Utrecht, 
Netherlands. (Sponsor: Thomas Janssen, FACSM)
Email: m.zwinkels@dehoogstraat.nl
(No relationships reported)

High-intensity interval training (HIT) is superior compared to moderate-intensity 
continuous training for improving anaerobic fitness, agility and aerobic fitness. 
However, for children and adolescents with a chronic disease or condition the effects 
of HIT as a training modality is relatively unknown. PURPOSE: To investigate the 
effect of eight weeks of HIT on physical fitness in children and adolescents with a 
chronic disease or condition who 1) are able to run, 2) walk independently but are not 
able to run, and 3) propel a manual wheelchair. METHODS: A total of 68 children 
and adolescents were recruited from schools for special education in the Netherlands 
(mean age 13.5±2.8, range 8-19 years, 56% boys). They had various chronic 
diseases; cerebral palsy (41%), spina bifida (8%), other neuromuscular diseases 
(34%), musculoskeletal (4%), cardiovascular (4%) and metabolic diseases (9%). The 
sample consisted of 35 runners, 24 independent walkers, and 9 wheelchair users. All 
subjects performed HIT twice a week for 45 minutes. Every session consisted of 8-12 
intervals containing a 30 seconds all-out exercise followed by 90 or 120 seconds of 
active recovery. Anaerobic fitness was measured by the Muscle Power Sprint Test 
(MPST), agility with the 10x5 meter sprint test and a shuttle run/ride test (SRT) 
was performed to determine aerobic performance (shuttles) and aerobic capacity 
(VO2peak). RESULTS: Exercise attendance was 85%. A significant improvement 
in respectively mean and peak power on the MPST was only found for children 
and adolescents who are able to run (p=.043; p=.028). Both agility and aerobic 
performance on the SRT showed a significant training effect in all groups; runners 
(p=.001; p<.001), independent walkers (p=.024; p=.006) and wheelchair users (p=.024; 
p=.012). However, VO2peak (ml/kg/min) did not change significantly in all groups 
of functional mobility. CONCLUSION: HIT is feasible in children and adolescents 
independent of mode of mobility. Agility and aerobic performance, both parameters 
containing motor-skills, improved. However, since anaerobic fitness improved only in 
children and adolescents who are able to run, the 30s all-out HIT principle is probably 
not applicable for independent walkers and wheelchair users. Future studies about HIT 
protocols to improve VO2peak as well are warranted.

2589 Board #109 June 2 11:00 AM ‑ 12:30 PM
An Assessment of Cardiovascular Health in Southern 
Maine Children and Comparison to National Normative 
Values
Katherine Wallingford. University of New England, Biddeford, 
ME.
Email: kwallingford1@une.edu
(No relationships reported)

Childhood obesity has been on the rise, with an increase in obesity from 7% to 18% 
from 1980 to 2012. Along with the rise in obesity, the onset of coronary artery disease 
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(CAD) risk factors has become more prominent in children. PURPOSE. The purpose 
of this study was to assess current CAD risk factors in Southern Maine (SM) children 
and compare to National norms. METHODS. A total of 691 children participated 
in the Cardiovascular Health Intervention Program (368 females, 323 males, 9.2 
± .41 years old). Assessment included a fasting blood lipid/glucose profile, height, 
weight, and blood pressure (BP). Surveys were used to assess physical activity (PA) 
level. RESULTS. Females had higher values for total cholesterol (TC) (p<.00) and 
triglycerides (p<.00), while males had higher values for HDL-C (p<.05) and glucose 
(p<.00). In respect to the number of risk factors, 12.3%, 36.03%, 28.36%, 18.67%, 
3.91%, and 0.72% had 0, 1, 2, 3, 4, or 5 risk factors, respectively for females and males 
combined. In comparison to National norms, 8% of children 6-11 years old nationally 
had high total cholesterol (> 170 mg/dl), versus 35% for SM children. Nationally and 
in SM, 14% of children had low levels of HDL-C (< 45 mg/dl). In SM, 51.23% of 
children reported they were physically inactive (< 60 min/day), in comparison to 58% 
nationally. Nationally, 16.5% and 17.7% of children were overweight (>85th%) or 
obese (>95th%), versus 20.47% and 22.8% of children in SM, respectively. Only 1.6% 
of children nationally had high blood pressure (>95th%), versus 5.93% of children in 
SM. In SM, 26.34% of children reported a family history of heart disease, versus 33% 
nationally. CONCLUSION. The observed CAD risk factors at this age differ between 
sex and may be related to one’s maturation status. The number of CAD risk factors at 
this age is somewhat alarming, in that more than 25% of the subjects had at least two 
CAD risk factors. Lastly, in comparison to National norms, SM children had higher 
BMIs, which may reflect the observed higher lipid and blood pressure values, whereas 
PA appears to be greater.
Funding provided by Clark Charitable Foundation (Subcontract from Children’s 
National Medical Center, Washington, DC)

2590 Board #110 June 2 11:00 AM ‑ 12:30 PM
Exploring the Relationships of Body Composition, 
Aerobic Fitness and Physical Activity Levels with 
Arterial Stiffness in Healthy Children with Children 
with Congenital Heart Disease
Shayne Hayward1, Natasha G. Boyes1, Michael K. Stickland2, 
Stephanie Fusnik1, Elizabeth Hogeweide1, Josie TJ Fries1, 
Mark J. Haykowsky3, Shonah Runalls1, Ashok Kakadekar1, 
Scott Pharis1, Charissa Pockett1, Kristi D. Wright4, Timothy J. 
Bradley1, Marta Erlandson1, Corey R. Tomczak1. 1University 
of Saskatchewan, Saskatoon, SK, Canada. 2University of 
Alberta, Edmonton, AB, Canada. 3University of Texas Arlington, 
Arlington, TX. 4University of Regina, Regina, SK, Canada. 
(Sponsor: Paul J Fadel, FACSM)
(No relationships reported)

Physical activity is a key modulator for arterial health and greater arterial stiffness 
increases mortality risk. Children with congenital heart disease (CHD) are often less 
physically active compared to healthy children and this may predispose them to greater 
arterial stiffness. PURPOSE: To explore the relationships of body composition, 
aerobic fitness and physical activity levels with arterial stiffness in children with CHD 
and healthy age- and sex-matched controls. METHODS: Nineteen children with CHD 
(m/f: 9/10; mean ± SD; age 11 ± 3 years) and 22 age-matched healthy controls (m/f: 
12/10; age 11 ± 3 years) were studied. Carotid-radial pulse-wave velocity (PWV) 
was assessed with applanation tonometry (foot-to-foot method) to determine arterial 
stiffness. Average daily minutes of moderate-to-vigorous physical activity (MVPA) 
was assessed by 7-days of accelerometry. Total lean body mass (LBM) was measured 
via dual-energy x-ray absorptiometry. Aerobic fitness was determined by 6-minute 
walk test (6MWT). Data were analyzed with linear correlations and stepwise multiple 
regressions, with significance accepted at P < 0.05. Analyses were performed across all 
participants pooled, split into CHD and control groups only, and split into high MVPA 
(N = 21; 64 ± 19 minutes/day) and low MVPA (N = 20; 23 ± 11 minutes/day) groups. 
RESULTS: There was a significant correlation of LBM with PWV in all participants 
pooled (R = 0.536, P < 0.001) and in controls only (R = 0.668, P < 0.001), but not in 
CHD only. There was no significant correlation of 6MWT or MVPA with PWV in 
pooled analyses or when split into CHD and control groups. When split by physical 
activity level, in the high MVPA group, LBM significantly predicted PWV (R2 = 
0.224, P = 0.03), and in the low MVPA group, LBM and 6MWT distance significantly 
predicted PWV (R2 = 0.571, P = 0.001). CONCLUSIONS: In children with CHD and 
healthy controls, body composition predicts arterial stiffness independent of physical 
activity levels. Aerobic fitness further predicts arterial stiffness only in children with 
low physical activity levels. Our findings suggest that interventions to improve body 
composition and aerobic fitness may be especially important for arterial health in less 
physically activity children, independent of health status.

2591 Board #111 June 2 11:00 AM ‑ 12:30 PM
Muscle Strength and Power Deficits in Children with 
Type SS Sickle Cell Disease
Kelly A. Dougherty1, Chiara Bertolaso2, Joan I. Schall3, 
Kim Smith-Whitley4, Virginia A. Stallings4. 1Stockton 
University, Galloway, NJ. 2University Hospital Umberto I, 
Sapienza University, Rome, Italy. 3The Children’s Hospital of 
Philadelphia, Philadelphia, PA. 4The Children’s Hospital of 
Philadelphia and University of Pennsylvania, Philadelphia, PA.
Email: Kelly.Dougherty@stockton.edu
(No relationships reported)

We previously showed (Dougherty et al., 2011) that muscle strength and power 
adjusted for body size and composition deficits, were attenuated in children with type 
SS sickle cell disease (SCD-SS) compared to healthy African-American children. 
However, in today’s SCD clinical care environment, hydroxyurea is considered a 
“standard of care” treatment and is introduced at a young age. It is unclear if this 
change in treatment may have corrected these body size and muscle performance 
deficits. PURPOSE: To compare muscle strength and power, adjusted for body size 
and composition, in a contemporary group of 5- to-20-yr-old African-American 
children with and without SCD-SS. METHODS: Anthropometry and DXA for body 
composition were measured and associated Z-scores generated. Maximum muscle 
strength with a handgrip dynamometer and peak power via 3 squat jumps on a force 
plate were assessed. RESULTS: Twenty-one children with SCD-SS and 23 healthy 
control children did not differ by age (11 ± 1 vs. 10 ± 1 yrs), sex (male, female: 9, 12 
vs. 13, 10) or maturation stage (Tanner 1, 2, 3, 4, 5: 10, 4, 3, 4, 0 vs. 11, 2, 5, 3. 2), 
respectively. Children with SCD-SS compared to healthy controls had significantly 
lower (all P < 0.05) height Z (-0.5 ± 0.3 vs. 0.4 ± 0.2), weight Z (-0.7 ± 0.3 vs. 0.8 ± 
0.2), BMI Z (-0.6 ± 0.2 vs. 0.7 ± 0.2), arm circumference Z (-0.9 ± 0.3 vs. 0.8 ± 0.3), 
upper arm muscle area Z (-0.6 ± 0.3 vs. 1.0 ± 0.4), and whole body lean mass-for-
height Z (-1.9 ± 0.2 vs. -0.9 ± 0.3). Unadjusted dominant hand maximum handgrip 
strength (16 ± 2 vs. 23 ± 2 kg, P<0.01) and peak power (1054 ± 107 vs. 1488 ± 169 
W, P<0.04) were significantly reduced in children with SCD-SS compared to healthy 
controls. Performance decrements persisted when handgrip strength was adjusted 
for lean body mass and fat mass explaining 66% of the variance and power was 
adjusted for age, lean body mass, fat mass, height explaining 91% of the variance. 
CONCLUSIONS: Body habitus adjusted muscle strength and power are reduced 
in children with SCD-SS compared with healthy children beyond expectation for 
growth and body composition deficits suggesting that additional factors contribute 
to attenuation in anaerobic performance. Supported by K12 (KL2RR024132), K23 
(K23HL114637), (UL1TR000003), CHOP RAG Pilot Grant, GI Research and 
Education Fund, and Nutrition Center.

2592 Board #112 June 2 11:00 AM ‑ 12:30 PM
Is The Acsm Recommendations For Exercise 
Prescription For Obese Adolescents In Accordance 
With Ventilatory Threshold?
WAGNER L. PRADO1, Mara C. Lofrano-Prado2, Daniel 
Calado3, Antonio Henrique G. Soares3, James O. Hill4, João 
Paulo Botero1, Raphael M. Ritti-Dias5. 1Universidade Federal 
de São Paulo, Santos, Brazil. 2Universidadede São Paulo, São 
Paulo, Brazil. 3Universidade de Pernambuco, Recife, Brazil. 
4University of Colorado, Denver, CO. 5Hospital Israelita Albert 
Einstein, São Paulo, Brazil.
Email: wagner.prado@unifesp.br
(No relationships reported)

Purpose: To compare heart rate (HR) and oxygen uptake (V̇O2) among ACSM 
recommended intensities for obese adolescents (70% of maximum heart rate - HRmax, 
60% of maximum oxygen uptake - V̇O2max) and ventilatory threshold 1 (VT1). 
Methods: One-hundred and twenty-seven obese adolescents (age=15.2±1.5yrs.; 
BMI=34.6±3.9 kg/m2; Fat mass=48.8±5.3%) performed an incremental treadmill test. 
The initial load was set at 3 km/h (3 minutes) and increased 1km/h each minute until 
exhaustion, while the grade was kept constant at 1%. V̇O2 was measured directly 
in an open circuit respiratory metabolic system (Quark, PFT, Cosmed, Italy). VT1 
was determined by visual inspection using Wasserman’s criteria by two independent 
researchers. ANCOVA adjusted for gender, age and fat percentage was used to 
compare HR and V̇O2 among the three intensities (70%HRmax, 60%V̇O2max and 
VT1), with Tukey test for post-hoc comparisons.
Results: VT1 was achieved at 67 ± 9% of V̇O2 max (ranging from 45 to 93%). 
HR at VT1 was higher than HR at 60% V̇O2max and 70%HRmax (p<0.05). HR at 
60%VO2max was higher than at 70%HRmax (p<0.05%). V̇O2 was also higher at 
VT1 compared to 70%HRmax (p<0.05), with no differences in further comparisons 
(p<0.05) (Figure 1). Conclusion: In obese adolescents, an aerobic exercise prescription 
based on ACSM recommendations requires lower cardiorespiratory effort than VT1 
intensity. The exercise prescription at 60%V̇O2max induces higher cardiorespiratory 
stimulus than at 70%HRmax.
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Figure 1. Heart rate and oxygen uptake responses at different recommendations for 
aerobic exercise prescription for obese adolescents
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Physiological & Anthropometric Profiles Of Elite 
Collegiate Rugby Union Players
Robert C. Pritchett1, Todd T. Thornley1, Kelly L. Pritchett1, 
Matt J. Green, FACSM2. 1Central Washington University, 
ELLENSBURG, WA. 2University of North Alabama, Florance, 
AL.
Email: pritchettr@cwu.edu
(No relationships reported)

PURPOSE: To Investigate physiological and anthropometric characteristics of Elite 
US College Rugby Union Players (ECP).
METHODS: Thirty-six elite US college rugby union players (20 forwards, 16 backs) 
was measured for height (cm), body mass (kg), percentage of body fat (3 sites), 
muscular power (vertical jump, power Clean), speed (10m and 40m sprint), strength 
(back squat, bench press) and maximal aerobic power (Yo-Yo test).
RESULTS: Forwards were significantly taller (183.8+/-6.0cm vs. 176.8 +/-4.9cm) 
(p<0.01), more massive (110+/-13.9kg vs. 86.4 +/-8.1kg), had higher percent body fat 
than the backs (17.0 ± 5.9 vs. 11.7± 4.3) (p<0.01). Scores for vertical jump (27.4+/-
4.3 cm vs. 29.5+/-2.4cm), power clean 1RM (112.0+/-10.4kg vs. 93.4+/-24.5kg), 
back squat 1RM (177.4+/-29.9kg vs. 150.1+/-21.8kg), bench press 1RM (132.0 +/-
19.5kg vs. 110.7 +/-16.3kg) and pull-up (10+/- 7 reps vs. 14 +/-4reps) were all found 
significantly different between forwards and backs (p<0.01). However, there was no 
significant difference for power clean, back squat and bench press when scaled to body 
weight. Scores for 10m (1.9+/- 0.13sec vs. 1.78 +/-0.1sec) and 40m sprint (5.55+/- 
0.30 vs. 5.21+/- 0.22), Yo-Yo test (865 +/-312m vs. 1240+/- 360m) performance 
and estimated VO2 max (43.7+/- 2.6 ml/kg/min vs. 46.8+/- 2.6 ml/kg/min) were 
significantly different between forwards and backs (p<0.01).
CONCLUSION: Certain physiological characteristics (muscular strength & power) 
of ECP are of the same level when compared to other competitive rugby union players. 
These finding suggest that position specific training is effective in ECP. A greater 
importance should be placed on developing ECP’s aerobic power and
enhancing anthropometric characteristics to aid success in the future at higher 
competitive levels of rugby union.

2594 Board #114 June 2 11:00 AM ‑ 12:30 PM
Positional Norms For Critical Speed And D’ Of High-
level Male Rugby Athletes
Robert Pettitt, FACSM1, Ida E. Clark2, Nicholas A. Jamnick3, 
Cody J. Strom1, Mark Kramer4. 1Minnesota State University, 
Mankato, Mankato, MN. 2University of Exeter, Exeter, United 
Kingdom. 3Victoria University, Mebourne, Australia. 4Nelson 
Mandela University, Port Elizabeth, South Africa.
Email: robert.pettitt@mnsu.edu
(No relationships reported)

The critical speed (CS) concept helps characterize the aerobic and anaerobic fitness 
of an athlete. Rugby players should hypothetically have modest CS values but 
extremely high curvature constant (D’) values, yet, normative data are unavailable. 
PURPOSE: To gather normative data of CS and D’ on high-level male rugby athletes. 
METHODS: A total of 30 male rugby players, were recruited from the Eastern 
Cape of South Africa. All subjects performed the running 3-min all-out exercise test 
(3 MT) using global positioning system (GPS) technology to determine CS and D’. 

The GPS data were used to determine the total distance and velocities performed, 
and to examine for pacing affects. Summary statistics of mean ± SD are provided. 
RESULTS: High total running speeds for the initial 150 s (S150s = 5.79 ± 0.59 m/s) 
and total distance (3 MT distance = 871.5 ± 71.9 m) were observed. A total of 13 of 30 
subjects surpassed the 300 m D’ value (mean D’ = 288.2 ± 49.1 m). The CS of the total 
group was 3.87 ± 0.55 m/s. Skewing of CS and D’ was observed between forwards 
and backs, therefore between-group differences in neither CS nor D’ were observed 
(p > 0.05). CONCLUSION: Comparisons with previous literature indicate male 
rugby players have higher CS values than female rugby players. Using referent data on 
male Olympic distance runners, male rugby players have markedly higher D’ values 
and markedly lower CS values. Feature utility of the CS concept is anticipated as we 
begin to understand norms for CS and D’ of different athletes and different running 
conditions (e.g., load carriage, shuttle running).

2595 Board #115 June 2 11:00 AM ‑ 12:30 PM
An Interdisciplinary Athlete Development Program 
Aimed at Improving Skills and Physical Attributes in 
Elite Athletes
Tracy A. Dierks1, Vincent C. Nittoli2, Jason Pociask3, Erin E. 
Angle1. 1Indiana University, Indianapolis, IN. 2St. Vincent 
Hospital, Indianapolis, IN. 3Community Health Network, 
Indianapolis, IN.
Email: tdierks@iupui.edu
(No relationships reported)

While strength and conditioning training can improve athlete skills and physical 
attributes, little is known on how effective an interdisciplinary approach can be when 
focused on additional factors (medical, psychological, nutrition) shown to influence 
such variables. PURPOSE: to evaluate the effectiveness of an interdisciplinary athlete 
development program for improving skills and physical attributes related to the NFL 
combine. METHODS: Retrospective review (2008-2016) of 108 elite level football 
athletes that completed the St. Vincent Sports Performance NFL Pre-Draft Program. 
Sports health and fitness professionals created 6-week individualized training programs 
based on 4 disciplines: 1) Physical Training (strength, speed, position skills), 2) 
Medical (diagnostic, treatment, corrective exercises), 3) Nutrition (dietary analysis, 
meals), and 4) Psychological (mental preparation, composure). Anthropometric and 
skill measurements for strength, power, speed, and agility were obtained pre- and 
post-program. Paired t-test (p<0.05) was used to assess pre to post differences for all 
athletes and for subgroups of position demands (speed, hybrid, power). Independent 
t-test was used to compare both pre- and post-program to NFL combine averages. 
RESULTS: All variables significantly improved pre- to post-program (Table 1), which 
moved our athletes from worse than combine averages at pre-program, to the same or 
better at post. Subgroup outcomes showed the same general pattern of improvements, 
except for fat weight where hybrid (tight end, quarterback, linebacker) showed 
significant change (38.4 to 36.8 lbs, p=0.03). CONCLUSION: While our athletes 
were of elite status pre-program, thus little room for gains, all outcomes improved 
post-program and were the same or better than the NFL combine averages. This was 
likely due to the interdisciplinary approach focused on the total athlete. Future studies 
should assess how such gains translate to performance.
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2596 Board #116 June 2 11:00 AM ‑ 12:30 PM
A Comparative Study of Shoulder ROM, Proprioception 
and Balance Ability between General People and Pro 
Golfers
Deuk-Su Park, Moo-Yeop Ji, Shun-Zhe Piao, Da-Woon Park, 
Dong-Woo Kim, Tae-Yeon Kim, Hyeong-Jun Park, Jae-Keun 
Oh. Korea National Sport University, Seoul, Korea, Republic of.
(No relationships reported)

PURPOSE:
The purpose of this study is to identify the differences of shoulder range of motion, 
proprioception and balance ability between general peoples(28±3 yrs, n=9) and pro 
golfers (members of Korea Professional Golfers’ Association, 26±4 yrs, n=9).
METHODS:
Data of the results was analyzed by using the SPSS/PC Window version 21.0 statistics 
program. To verify differences between the groups, Independent T-test was conducted. 
All the statistical significance level was set at ⍺=.05.
RESULTS: 
1. In shoulder range of motion (ROM), pro golfers group showed higher shoulder 
range of motion in flexion, abduction, internal rotation than the general people, but 
there was no significant difference. Pro golfers group showed significant higher range 
of motion than general people in external rotation (p<.05).
2. In shoulder passive joint position sense (PJPS) test, there was no significant 
difference between the groups, but in shoulder active joint position sense (AJPS) test, 
pro golfers group showed significant low error angle than general people (p<.05).
CONCLUSION: 
As a result of this study, pro golfers were identified that they have higher shoulder 
ROM in external rotation and they were showed a low error angle of AJPS than 
general people. This results might come from the superior motor ability of the pro 
golfers, however to improve athletic performance and prevent injury& rehabilitation, 
exercises to improve shoulder range of motion and proprioceptive sense should be 
included.
For balance ability, there was no significant difference between the groups, but pro 
golfers group showed the tendency of higher scores than general people, exercise to 
increase balance ability also considered to be included. However, this study has the 
limitations of range of motion and proprioception ability measurement for single joint, 
balance ability test was conducted by the movement of supported plate not by the 
active movement of the subjects. Therefore, further study is a assessment through a 
more various and segmentation study are needed.

2597 Board #117 June 2 11:00 AM ‑ 12:30 PM
Comparison of Agility and Approach Jump in Elite 
Sand and Indoor Collegiate Volleyball Athletes
Morgan H. Kocher, Heather C. Boyan, Matthew E. Niesen, 
Ronald K. Hetzler, FACSM. University of Hawaii at Manoa, 
Honolulu, HI. (Sponsor: Ronald Hetzler, FACSM)
Email: morganhk@hawaii.edu
(No relationships reported)

The differences between sand and indoor volleyball courts can affect an athlete’s 
performance, most notably jumping and agility performance. Maximal jumps have 
been reported to be lower when performed on sand compared to rigid surfaces similar 
to a wood-flooring court. PURPOSE: To examine the performance of elite female 
sand and indoor collegiate volleyball players in agility and approach jump testing 
in sand and on an indoor surface; including heart rates and ratings of perceived 
exertion. METHODS: Participants (n=21, age 19.8±1.1yrs, height 1.78±0.08m, body 
mass 73.62±9.63kg) were members of NCAA Division I women’s indoor and sand 
volleyball teams who finished their seasons ranked in the top 8 nationally. Two thirty 
minute sessions (one sand, one indoor) were completed, consisting of the approach 
jump test and the 4 Cone Star Drill with a five minute rest between tests. At least three 
trials were completed for each test and the outcome measures were the participant’s 
approach jump (cm) and agility time (sec), as well as their ratings of perceived exertion 
(RPE) and heart rate recovery (HRR) following agility testing. RESULTS: There 
was a significant difference between surfaces for both approach jump (57.57±6.28cm 
indoor vs. 51.03±5.47cm sand, mean difference 6.5±4.3cm, p<0.001) and agility trials 
(6.66±0.52sec indoor vs. 6.96±0.60sec sand, mean difference 0.30±0.46sec, p=0.021), 
but not in HRR (36.4±10.2bpm indoor vs. 36.3±9.9bpm sand, p>0.05), peak HR 
(139.5±12.1bpm indoor vs. 142.3±11.9bpm sand, p>0.05), and RPE (9.6±2.1 indoor 
vs. 9.4±2.2 sand, p>0.05). There were no significant differences in approach jump 
or agility time for athletes who competed in sand, indoor, or both (p>0.05 for all), 
although the difference in RPE trended towards significance (p=0.082). Although not 
significant, sand athletes and hybrid (compete in sand and indoor) athletes consistently 
performed better than indoor athletes on both surfaces (mean difference 0.593±0.238 
sec and 0.553±0.79 sec, respectively). CONCLUSIONS: Significant differences exist 
between sand and indoor surfaces when performing approach jump and agility drills, 
but not between sand and indoor volleyball athletes.

2598 Board #118 June 2 11:00 AM ‑ 12:30 PM
Salivary Cortisol Responses After A Women’S 
Basketball Match In Elite Athletes
Athanasios Moustogiannis1, Anastassios Philippou1, Nikolaos 
Kostopoulos2. 1Medical School, National and Kapodistrian 
University of Athens, Goudi-Athens, Greece. 2Faculty of Physical 
Education and Sport Science, National and Kapodistrian 
University of Athens, Dafni-Athens, Greece.
Email: moustogi@gmail.com
(No relationships reported)

Cortisol can negatively affect athletic performance, potentially causing fatigue and 
inflammation, and high levels of this hormone have been associated with impaired 
performance in elite athletes. Monitoring hormones in saliva has distinct advantages 
over doing it in other biological fluids. However, little is known about the salivary 
cortisol responses in female athlete and particularly after a basketball match. 
PURPOSE: The purpose of this study was to examine the salivary cortisol responses 
in elite female athletes after a women’s basketball final match. METHODS: Fifteen 
elite female basketball players participated in the study. Unstimulated mixed saliva 
samples were collected in salivate swabs before and immediately after the basketball 
match. Specifically, the swab was placed in the mouth for one minute, then it was 
transferred into plastic tubes, centrifuged and the resulted saliva sample was analyzed. 
Saliva samples were assayed in duplicate using a commercially available ELISA kit 
for cortisol. Differences between the cortisol levels before and after the match were 
analyzed using student’s T-test, while Pearson correlation coefficient (r) was used to 
reveal potential relationship between post-match cortisol levels and participation time 
in the match. RESULTS: Salivary cortisol levels were significantly higher after the 
completion of the basketball match compared to the baseline levels (2425.6±1927.6 
pg/ml vs. 1014.5 ± 548.8 pg/ml; p=0.003). No significant correlation was revealed 
between the participation time (in minutes) of the elite basketball players and their 
salivary cortisol levels (r=0.22; p>0.05). CONCLUSIONS: The findings of the 
present study suggest that monitoring cortisol in saliva can be a useful, non-invasive 
and sensitive method to assess this hormonal response in female athletes after a 
basketball match. The increased cortisol levels appear not to be associated with the 
total participation time of the elite basketball players. However, the possible negative 
effects of these cortisol responses on the female elite athlete’s performance needs to be 
further investigated.

2599 Board #119 June 2 11:00 AM ‑ 12:30 PM
Profiling Inflammatory Markers During The Competitive 
Season And Post Season In Collegiate Wrestlers
Mary Moore, Joe Roth, Taylor Szczygiel, Ryan Pettit-Mee, 
Micah Zuhl. Central Michigan University, Mount Pleasant, MI.
Email: moore8m@cmich.edu
(No relationships reported)

PURPOSE: Collegiate wrestling is a highly demanding sport, requiring hours of 
training, intense competition, combined with periods of poor nutrition and weight 
loss. The purpose of this study was to profile inflammation in collegiate wrestlers 
during a competitive season and post season. METHODS: Subjects were recruited 
from the Central Michigan University Division I collegiate wrestling team (N=7). 
Subjects reported in a fasted state on six separate occasions throughout the competitive 
season and post season; each time point was separated by 2-weeks up to 2-months. 
The following measurements were made each time: body fat, hydration, blood 
profiles (Hct, Hgb, %ΔPV), fatigue (questionnaire), and inflammatory plasma proteins 
(creatine kinase, Il-6, TNFα, Il-1β, Il-10). RESULTS: The wrestlers trained 3-4 hours 
per day during the season. The self-reported level of muscle soreness and fatigue was 
significantly higher from pre-season through mid-season, but leveled off late into the 
season (p<0.05). Creatine Kinase levels peaked early into the season at time point 2 
versus pre-season (391.32 ± 48.46 vs. 220.75 ± 54.18, p<0.05), but decreased at the 
end of season versus pre-season (158.11 ± 44.23 vs. 287.79 ± 44.34, p<0.05). Plasma 
TNFα levels increased late into season (time point 4) compared to pre-season (5.26 
± 0.38 vs. 3.34 ± 0.36, p<0.05). Plasma IL-8 followed a similar trend and peaked at 
time point 4, however this value was not significant (p=0.08). Sleep quality correlated 
with plasma levels of IL-8 (r2=0.120, p<0.05). No other plasma cytokine data was 
statistically significant (p>0.05). CONCLUSIONS: Muscle soreness and fatigue 
values peaked early in the competitive season and decreased as the season progressed, 
without a reduction in training volume; suggesting an adaptive response to training 
load. Low grade systemic inflammation increased late into the season (measured by 
plasma cytokines), and correlated with poor sleep quality. Sleep quality may be a 
simple marker to track inflammation among wrestlers. Based on these data, wrestlers 
may benefit by additional recovery time early into the season to prevent fatigue and 
muscle damage. As the season progresses, low-grade inflammation may be prevented 
by tracking the quality of sleep. Combined these measures may prevent injury and 
improve performance.
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2600 Board #120 June 2 11:00 AM ‑ 12:30 PM
The Retention Potential of the 2016 U.S. Olympic Track 
and Field Team
Tyler J. Noble, Robert F. Chapman, FACSM. Indiana University-
Bloomington, Bloomington, IN.
Email: tynoble@indiana.edu
(No relationships reported)

In 2016, USA Track & Field (USATF) fielded a team of 129 athletes to compete at 
the Olympic Games in Rio de Janeiro. Trends in the retention rates of athletes on past 
USATF national teams may help to better direct future USATF funding and support.
PURPOSE: To assess the retention potential of the 2016 U.S. Olympic Track and 
Field team for future World Championships and Olympic Games teams.
METHODS: USATF rosters from 13 World Championships and Olympic national 
teams dating back to 2000 were analyzed in terms of athlete retention rates at 
subsequent national team events. The relationship between the mean retention rates 
of national teams and subsequent national team events was modeled using non-linear 
regression. Data from this model were used to make inferences regarding the future 
retention rates of the 2016 Olympic team and its athletes with the significance level set 
at P<0.05.
RESULTS: The retention rate of a given national team falls logarithmically (y = 
-0.0203ln(x)+0.5443) with time as athletes attempt to make subsequent teams (R 
= 0.98). Furthermore, individual athlete retention rates decayed exponentially (y = 
1.354e-0.424x) with time as athletes attempted to make subsequent teams (R2 = 0.99). 
Using these models to assess the 2016 Olympic team, the model predicts that only 65 
of the 129 members will make the 2017 World Championships team (95% CI, [58-
73]). Additionally, the model suggests that only 39 athletes from the 2016 Olympic 
team will make the 2020 Olympic team (95% CI, [32-46]). Finally, when applied to 
the 48 first time national team athletes in 2016, the model projects that 19 (41.2%) will 
never make another national team (95% CI, [17-22]).
CONCLUSIONS: The large amount of turnover from one national team to another is 
likely a reflection of the highly competitive and objective nature of national track & 
field team selection in the United States. From an athlete funding standpoint, national 
governing organizations with limited resources may be able to optimize their return on 
investment by funding athletes on a year to year basis as opposed to making long term 
commitments.

2601 Board #121 June 2 11:00 AM ‑ 12:30 PM
Metabolic Approach in Canoeing Olympic Medalist 
Athletes in Rio 2016 Summer Olympic Games
PEDRO RODSTEIN, RAFAEL FERREIRA, RODRIGO 
MANDA, OKESLEY TEIXEIRA, SALETE COELHO, FRANZ 
BURINI, ROBERTO BURINI, FACSM. UNESP MEDICAL 
SCHOOL, BOTUCATU, Brazil. (Sponsor: ROBERTO CARLOS 
BURINI, FACSM)
Email: pimrodstein@alunos.fmb.unesp.br
(No relationships reported)

Olympic athletes are overexposed to training and daily routine, and the training 
log should be matched with multifactorial issues, such as nutrition, physiotherapy, 
psychologic, and health, focusing on improvement of performance. Evaluate how the 
athletes is responding to each period of preparation is challenging, specially on a 4 year 
Olympic cycle. Interdisciplinary approach is mandatory and any mismatch may lead to 
injury or decrement of performance. Canoeing has specific demands and methods for 
evaluation, and multifactorial analysis such as biomechanical, metabolic and clinical 
aspects should be encouraged.PURPOSE: The aim of this study was to evaluate 
athletes participating in Rio 2016 Summer Olympics Games on a multidisciplinary and 
multifactorial aspect.
METHODS: 2 male athletes (Bronze Medalists) were evaluate during a 1.000m 
sprint on an ergometer, analyzing aerobic capacity (VO2), Heart Rate (HR) and Power 
(W) on every 250m. Blood samples were collected for muscle-damage biomarkers: 
Creatine-Kinase (CK) and Lactate Dehydrogenase (LDH); Electrolytes: Sodium (Na) 
and Potassium (K) levels.
RESULTS: Descriptive data demonstrate that VO2 (mL/kg/min), HR (bpm), W (watts) 
were, during 250m: 39.3/172/113 x 39.2/159/107, 500m: 31.2/176/105 x 37.1/160/109, 
750m: 36.7/178/110 x 34.9/168/100, and 1.000m: 43.5/184/182 x 45.1/178/118, 
respectively. CK levels (mg/dL) and LDH (U/L) were, pre vs post protocol, 835 
vs 1081 and 548 vs 682 for the first athlete, and 255 vs 340 and 488 vs 492 for his 
teammate. Electrolytes, Na (mEq/L) and K (mEq/L) were 143 vs 151 and 5.8 vs 5.6; 
and 141 vs 151 and 5.4 vs 5.9. The time for completing the 1.000m protocol were 
5m12s06ms vs 5m02s92ms.
CONCLUSIONS: The protocol described evidences multidisciplinary variables that 
should be focused when detailing improvement in performance, on cardiorespiratory 
and metabolic approach.

2602 Board #122 June 2 11:00 AM ‑ 12:30 PM
Differences Among Kinetics, Kinematics, Performance, 
and Elbow Varus Torque in Professional Versus High 
School Pitchers
Micheal J. Luera1, Mitchel A. Magrini1, Tyler W.D. Muddle1, 
Ryan J. Colquhoun1, Jason M. DeFreitas1, Brittany Dowling2, 
Nathaniel D.M. Jenkins1. 1Oklahoma State University, Stillwater, 
OK. 2Motus Global, Massapequa, NY.
(No relationships reported)

PURPOSE: The purpose of this study was to compare ball velocity (BV) and elbow 
varus torque (EVT), as well as kinematic and kinetic differences between high school 
(HS) and professional (PRO) baseball pitchers. METHODS: Seventy-eight HS (n 
= 39; 16 ± 1 yrs; 74 ± 10 kg; 178 ± 7 cm) and PRO (n = 40; 21 ± 2 yrs; 94 ± 9 kg; 
189 ± 4 cm) baseball pitchers were analyzed while throwing fastball pitches using an 
eight-camera 3D motion capture system. Following a warm-up, participants threw ~8 
maximal effort fastballs. The 6 pitches with the greatest BV were used for analysis. 
Independent samples t-test were used to examine differences between the HS and PRO 
pitchers. Pearson correlation coefficients were used to assess potential relationships 
between BV, EVT and several kinetic and kinematic variables during phases of the 
throwing motion. RESULTS: BV (86.3 ± 2.2 vs 70.4 ± 6.5 mph; p < 0.001) and EVT 
(79.2 ± 14.9 vs 44.4 ± 16.0 Nm; p < 0.001) were greater in PRO than HS. In HS, BV 
was related to EVT (r = 0.77) and BV and EVT were related to elbow flexion torque, 
elbow flexion and extension velocity, shoulder anterior and elbow medial shear force 
at arm acceleration, shoulder rotation torque at arm cocking, and elbow and shoulder 
proximal force at arm deceleration (r = 0.35 - 0.98, p < 0.05). However, in PRO, BV 
and EVT were not related to each other (r = 0.01) but were related to elbow flexion 
torque and shoulder anterior shear force at arm acceleration (r = 0.32 - 0.52, p < 0.05). 
In Pro, EVT, but not BV, was related to elbow medial shear force at arm acceleration, 
shoulder rotation torque at arm cocking, and elbow and shoulder proximal force at 
arm deceleration (r = 0.69 - 0.96, p < 0.05), and was inversely related to upper trunk 
rotation at foot contact (r = -0.31, p < 0.05). CONCLUSION: The results of this study 
indicated that PRO achieve higher fastball velocities and experience greater elbow 
varus torques than HS pitchers. However, in PRO pitchers, those who achieved the 
highest fastball velocities did not necessarily experience the greatest EVTs; whereas in 
HS pitchers, those who threw harder generally experienced higher EVTs. The inverse 
relationship seen in PRO, but not HS, pitchers for EVT and upper trunk rotation may 
suggest that PRO pitchers have a greater ability than HS pitchers to utilize their trunk 
to generate the forces necessary to achieve higher fast ball velocities.

E-31 Free Communication/Poster ‑ Gait 
Biomechanics
Friday, June 2, 2017, 7:30 AM ‑ 12:30 PM
Room: Hall F

2603 Board #123 June 2 9:30 AM ‑ 11:00 AM
Comparisons Between Adiposity Indexes In The 
Association With Postural Instability In Older Women
Juscelia C. Pereira, Silvia G.R. Neri, André B. Gadelha, Ana 
L. M. Correia, Ana C. David, Ricardo M. Lima. University of 
Brasilia, Brasilia, Brazil.
(No relationships reported)

PURPOSE: To compare adiposity indexes in the association with postural instability 
in older women. METHODS: A cross-sectional study was conducted on 147 elderly 
women, aged 60 to 84 years. Participants underwent body fat distribution assessment 
using dual-energy X-ray absorptiometry (DXA) and five anthropometric indexes 
were measured (waist circumference, WC; waist-to-height ratio; body mass index; 
and conicity index). Balance control (BC) was evaluated using a force platform and 
all participants performed the following trials: opened base, eyes open (OBEO) and 
opened base, eyes closed (OBEC). Center of pressure (CoP) speed and the range of 
displacement on the anteroposterior (AP) and mediolateral (ML) axes were obtained 
from the average of three measurements. Pearson’s and Spearman’s correlation were 
conducted to identify the relationship between adiposity indexes and stabilometric 
measures. Volunteers were stratified in tertiles according to adiposity index; one-way 
ANOVA followed by Bonferroni post-hoc and Kruskal-Wallis with the Mann-Whitney 
test were used to compare the stabilometric variables between groups. RESULTS: 
WC was the index that best correlated with the range of displacements, showing 
significant relationships in the following conditions OBECAP (r= 0.337; p<0.001), 
OBEOAP (r=0.240; p=0.003), OBEOML (r=0.222; p=0.007), OBECML (r=0.266; p=0.001). 
Moreover, volunteers in the highest tertile of WC had a greater range of displacements 
compared with lowest tertile in conditions OBEOAP (2.30 ± 0.51 vs. 1.99± 0.48 cm, 
p=0.011), OBEOML (1.47±0.45 vs. 1.23±0.44 cm, p=0.005), OBECAP (2.85 ± 0.68vs. 
2.35± 0.65 cm, p=0.001), OBECML (1.60±0.50 vs. 1.29±0.48 cm, p=0.010). Participants 
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in the lowest tertile showed smaller displacements compared with middle tertile in 
conditions OBEOAP (1.99±0.48 vs. 2.29±0.53 cm, p=0.012), OBEOML (1.23±0.44 vs. 
1.52±0.47 cm, p=0.001), OBECAP 
(2.35±0.65 vs. 2.72±0.66 cm, p=0.022), and OBECML (1.29±0.48 vs. 1.56±0.55 cm, 
p=0.034). CONCLUSION: WC was the adiposity index the best correlated with 
postural instability, and subjects with greater WC also exhibited the poorest BC in 
older women. These results suggest that WC, an easy and low cost measure, might be 
associated with the risk of falling in the elderly, and support the concept that obesity 
impairs BC.

2604 Board #124 June 2 9:30 AM ‑ 11:00 AM
Gait And Pelvic Angle Symmetry As A Function Of Age 
In Women 55 And Older
Courtney B. Kirkeide, Chi Na Moua, Nicole S. Szyszka, 
Marcella J. Myers. St. Catherine University, St.Paul, MN. 
(Sponsor: Dr. Mark Blegen, FACSM)
Email: cbkirkeide@stkate.edu
(No relationships reported)

Serious injuries due to falls in people 65 years and older is a critical cost and quality 
of life issue in our society; slowed and degraded gait is of particular concern in older 
women. Falling often correlates with impaired gait and balance caused by loss of 
muscular strength and/or sensory impairments. Gait and pelvic angle symmetries 
(between left and right sides of the body) are key measures of gait quality.
PURPOSE: The goal of this study, an initial phase in a larger project, was to 
characterize the relationship between age and several gait symmetry measures in 
women 55 and older. METHODS: 20 healthy female participants (ages 55-83) walked 
along a hallway while their gait characteristics were monitored; each participant 
walked 4 times at their self-selected pace. Data on pelvic tilt, obliquity, and rotation 
symmetry, as well as overall gait symmetry (similarity of trunk accelerations on the 
left and right sides) were assessed using an inertial sensor (BTS-G Walk) placed on the 
low back (L5). RESULTS: Pelvic tilt symmetry, which ranged from 30-98%, showed a 
statistically significant relationship with age in these older women walkers (p=0.009); 
age explained 33% of the variation in pelvic tilt symmetry. Neither pelvic rotation 
(p=0.33), pelvic obliquity (p=0.99), or gait symmetry (p=0.46) showed significant 
relationships to age. CONCLUSIONS: These initial findings reveal a particular 
focus of gait impairment as a function of age in older women -- pelvic tilt symmetry. 
Interventions to address this aspect of gait may improve walking patterns, and thus 
dynamic stability, in older walkers.

2605 Board #125 June 2 9:30 AM ‑ 11:00 AM
Variability and Stability of 13-19 Month Old Infants’ Gait 
Affected by External Perturbation
Sally-Marie Futch, Sydni Wilhoite, Brandonn Harris, Barry 
M. Munkasy, Li Li, FACSM. Georgia Southern University, 
Statesboro, GA. (Sponsor: Li Li, FACSM)
(No relationships reported)

Although there has been research conducted on motor development, children’s walking 
behavior, differences between adult and children’s gait with perturbation, and the effect 
of diaper perturbation versus unclothed on gait, there has been little to no research 
on different diaper perturbations on gait. PURPOSE: The purpose of this study was 
to examine how a physical perturbation (a dry and a wet diaper versus underwear) 
affect 13 to 19 month old children’s gait. METHODS: The project was approved 
by the University’s IRB, and participation was granted with written consent from a 
legal guardian. Sixty children ranging from 13 to 19 months in age were recruited for 
this study. Each child completed five trials for three conditions in a single session. 
Each trial consisted of the child walking on an instrumented walkway (GaitRite CIR 
Systems, Sparta, NJ) for at least five continuous steps wearing a dry diaper, a wet 
diaper, and underwear, all of which were provided to the participants. Diapers were 
wet using a 100 ml syringe of room temperature water. Step length (m/step), step rate 
(steps/s), and left and right support base (m) were analyzed using a 7x3 MANOVA. 
RESULTS: Significant main effects for age and condition, but no significant 
interaction were observed. For step length and rate, 13 and 19 months deviate from the 
means of each other and all the other ages. Step length: 0.21±0.04, 0.332±0.034, Step 
rate: 3.0±0.4, 3.7±0.6, 13 and 19 month respectively. Significant age difference was 
observed for left and right support base. Significant differences were also observed 
for left and right support base (1.4±.36, 1.5±.36 for wet diaper and underwear, 
respectfully), but not for step length and rate. CONCLUSION: A wet diaper did not 
affect step length or step rate. However, there was an effect that occurred between age 
group and step length, step rate, left and right support base. These factors are impacted 
by maturation. Further research needs to address whether these conditions influence 
other gait parameters.

2606 Board #126 June 2 9:30 AM ‑ 11:00 AM
Relationship Between Body Fat And Selected Gait 
Parameters
Alec Russell, Spencer Petersen, Michael Bohne, Tyler Standifird, 
Andrew Creer. Utah Valley University, Orem, UT. (Sponsor: 
Scott Drum, FACSM)
(No relationships reported)

Over the years obesity has become a widespread pandemic that has affected many 
people. Obese persons experience difficulty ambulating and conducting daily activities. 
While body mass indexing is typically used to identify obese individuals percent body 
fat was preferred for this study because body mass index presents as an inaccurate 
obesity classification (Shah, 2012). It has been proposed that as percent body fat 
increases joint mechanics of the hip,knee, and ankle will increase as well on all three 
planes.PURPOSE: The purpose of this study is to show the correlation between body 
percent fat and lower extremity joint mechanics. METHODS: 54 participants (24 
male, 30 female; Height:170.9±9.2 cm, Weight: 74.4±18.8 kg ) were fit with reflective 
markers on the bony landmarks of the lower extremity and asked to walk across 
Bertec force plates (Bertec, Inc, Columbus, OH) a total of 10 times. Kinematic data 
were collected and normalized to body weight and collected with Vicon Nexus 2.4 
(Vicon, Inc., Oxford, UK) and processed through Visual 3D software (C-Motion, Inc., 
Germantown, MD). Body composition was measured using a Bod Pod (CosmedUSE, 
Inc., Chicago, IL). Data were analyzed using a Pearson correlation coefficients 
(α=0.05). RESULTS: The data revealed a significant relationship between percent 
body fat and stride width (r2 = 0.368) as well as peak ankle plantarflexion moment 
(r2=0.373) (p=0.032 and p=0.005 respectively). No other significant relationships 
were observed. CONCLUSIONS: Based on this data, step width and peak plantar 
flexor moments were increased with increased body fat percentage, suggesting that 
persons with a larger percent body fat require more force to propel themselves forward 
to toe off. Strengthening plantar flexors, or reducing body fat percentage, may allow 
those with high percent body fat to ambulate and perform other daily tasks efficiently. 
Further research is needed to examine non-normalized data to show practical effects. 
Additionally, the current study used primarily active individuals, a comparison to 
sedentary individuals is needed.

2607 Board #127 June 2 9:30 AM ‑ 11:00 AM
High Capacity Older Adults Exhibit More 
Biomechanical Plasticity than Low Capacity Older 
Adults
Daniel Kuhman, Victoria Price, Blake Schnurr, Dyshone Jordan-
Brown, John Willson, Chris Mizelle, Paul DeVita, FACSM. East 
Carolina University, Greenville, NC. (Sponsor: Paul DeVita, 
FACSM)
Email: kuhmand15@students.ecu.edu
(No relationships reported)

Old compared to young adults exhibit increased hip and decreased ankle joint work 
during level walking. This distal-to-proximal redistribution of joint work is known 
as biomechanical plasticity and is a successful strategy for maintaining walking 
performance into old age. It is unknown however whether high-functioning adults, 
(e.g. those with relatively fast walking speed) exhibit larger magnitudes of plasticity 
enabling them to walk well or whether low-functioning adults exhibit larger 
magnitudes of plasticity to simply enable them to walk. The literature weakly suggests 
that “low-performing” compared to “high-performing” old adults exhibit larger 
magnitudes of biomechanical plasticity. We seek to more precisely identify the nature 
of biomechanical plasticity with age and its relationship with physical capacity.
PURPOSE: To compare magnitude of biomechanical plasticity between high and 
low capacity old adults during level walking. METHODS: 3D motion capture gait 
analyses were conducted on 30 old adults (n = 19 females; age = 74.7 yrs.) walking at 
self-selected speeds. Short Form Health Survey (SF-36) physical component scores 
were used as measures of physical capacity. Ratios of positive hip work to positive 
ankle work and peak positive hip extensor power to peak positive plantarflexor power 
were used as measures of biomechanical plasticity. Student’s t-tests were used to 
compare the top 10 (n = 8 females; age = 76.5 yrs.) and bottom 10 (n = 5 females; age 
= 72.8 yrs.) individuals based on their SF-36 PC scores. RESULTS: High capacity 
adults exhibited larger ratios of both hip/ankle positive work (0.948 vs 0.613, p = 
0.01) and hip/ankle peak positive power (0.599 vs 0.375, p = 0.003) compared to low 
capacity adults. High capacity adults exhibited faster self-selected walking speed (1.39 
vs 1.22 m/s, p = 0.01) and longer stride lengths (1.46 vs 1.29 m, p = 0.002) compared 
to low capacity adults. CONCLUSION: Old adults with high physical capacity 
exhibited a larger magnitude of biomechanical plasticity compared to old adults with 
low physical capacity. This allowed the high capacity individuals to maintain faster 
self-selected walking speeds and longer stride lengths compared to the low capacity 
individuals – two variables that may help these individuals maintain higher capacities.
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2608 Board #128 June 2 9:30 AM ‑ 11:00 AM
Test-retest Reliability Of The Walk-to-run Transition 
Stride Frequency Predicted From Behavioral Attractors
Ernst A. Hansen, Lasse AR Kristensen, Andreas M. Nielsen, 
Pascal Madeleine, Michael Voigt. Aalborg University, Fredrik 
Bajers Vej 7D, Denmark.
Email: eah@hst.aau.dk
(No relationships reported)

We recently showed that the observed walk-to-run transition stride frequency 
agrees with a transition stride frequency predicted in a novel way by the two 
stride frequencies applied during treadmill walking and running at freely chosen 
velocities and freely chosen stride frequencies. The two latter stride frequencies are 
defined as behavioral attractors. PURPOSE: To test the day-to-day reliability of the 
predicted walk-to-run transition stride frequency determined by this novel approach. 
METHODS: Healthy individuals (n=25, 19 men and 6 women of age, height, and 
body mass of 26.6±4.2 years, 1.77±0.08 m, and 76.4±11.6 kg, respectively) were 
recruited for a laboratory test of treadmill walking and running. The two behavioral 
attractors were determined during walking and running at freely chosen velocities 
and stride frequencies. Subsequently, the walk-to-run transition stride frequency was 
predicted to occur at the point where the walking stride frequency starts to get closer 
to the running attractor than to the walking attractor. The laboratory test was repeated 
after 4-8 days. Intraclass correlation coefficient (ICC3,1), standard error of measurement 
(SEM), and smallest real difference (SRD) were calculated as measures of reliability. 
RESULTS: The freely chosen stride frequency during walking was 57.7±4.1 and 
59.1±4.8 strides min-1 in test 1 and 2, respectively (p=0.03). The freely chosen running 
stride frequency was 81.8±3.7 and 81.9±3.1 strides min-1 in test 1 and 2, respectively 
(p=0.67). The predicted walk-to-run transition stride frequency was 69.7±3.3 and 
70.5±3.4 strides min-1 in test 1 and 2, respectively (p=0.08). The ICC3,1 of the predicted 
walk-to-run transition stride frequency was 0.89, the SEM was 1.1 strides min-1, and 
the SRD was 3.1 strides min-1. CONCLUSION: The predicted walk-to-run transition 
stride frequency showed almost perfect relative reliability and high absolute reliability.

2609 Board #129 June 2 9:30 AM ‑ 11:00 AM
Hip Moment Prediction with a Subset of Inverse 
Dynamics Components
Nicole A. Batrouny1, Brecca M. Gaffney1, Craig J. Simons1, 
Cory L. Christiansen2, Bradley S. Davidson1. 1University of 
Denver, Denver, CO. 2University of Colorado Denver, Aurora, 
CO.
Email: nabatrouny@yahoo.com
(No relationships reported)

Purpose Joint moments, calculated via inverse dynamic (ID) analyses, represent the 
net effect of all forces spanning a joint, and are used as a surrogate to represent joint 
demand and are used to describe movement patterns. However, because excessive 
instrumentation is required, ID analyses are rarely used outside of a laboratory setting. 
Insight into joint moments using simply collected quantitative measures has the 
potential to impact a variety of settings (e.g. movement retraining, sports performance, 
etc.). Therefore, the objective of this study was to determine if hip moment could be 
predicted using a subset of ID analysis components. Methods Kinematic and force 
platform data were captured for 12 healthy subjects (9M/3F, age: 59.8 ± 7.8 yrs, 
BMI: 25.1 ± 2.9) walking at 1m/s. Sagittal-plane hip moment during stance period 
was calculated using ID analysis. Pearson correlations (r) were calculated at every 
percentage of the stance period between the hip moment and the kinetic components 
(MMK, MKy, MKx, Mg) and inertial components (May, Max, MIα) of the thigh from the ID 
calculations (Fig. 1a). 95% confidence intervals that did not cross zero were considered 
to be significant, and mean correlations throughout stance were calculated. Results 
Hip moment was highly correlated (r = 0.93) with MKy, the moment due to vertical 
joint reaction force at the knee for 94.4% of the stance period and highly negatively 
correlated (r = -0.83) with Mg, the moment due to gravity. Inertial components of the 
thigh were not correlated with hip moment. Conclusions The results indicate that hip 
moment can be predicted with vertical knee joint reaction force and thigh orientation. 
Because the moment due to the vertical reaction force at the knee is dominated by the 
ground reaction force, this can be estimated using instrumented insoles. In summary, 
the hip moment during stance shows promise for being predicted with simple 
regression equations and minimal instrumentation.

2610 Board #130 June 2 9:30 AM ‑ 11:00 AM
Measuring Stride Intervals Using Wearable Devices For 
Solo And 3-legged Walking
Sara J. McAllister1, Anna N. Ahn1, Cassandra Davis2, Pallavi 
Deshpande2, Leanna M. Namovic3, Kenneth S. Robertson4, N P. 
Reeves5, John G. Milton6. 1Harvey Mudd College, Claremont, 
CA. 2Claremont McKenna College, Claremont, CA. 3Scripps 
College, Claremont, CA. 4Pitzer College, Claremont, CA. 
5College of Osteopatic Medicine, Michigan State University, 
East Lansing, MI. 6Claremont Colleges, Claremont, CA.
(No relationships reported)

Developing computer algorithms to reliably estimate stride times is an important first 
step for applying wearable devices for assessing gait outside a laboratory setting. 
The fundamental problem for identifying heel strikes using numerical techniques 
is multiple local maxima in fore-aft accelerations. Thus, when stride times vary, 
algorithms that use a fixed sampling interval cannot identify those accelerations 
associated with heel strike.
PURPOSE: We assess the ability of wearable devices that measure both 3D 
accelerations and 3D angular velocities to measure stride times during solo treadmill 
and paired subject 3-legged walking. METHODS: Acceleration was measured in 
the plane parallel to the walking surface (ah) using a Shimmer3 (Dublin, Ireland) 
attached to the shin. The angular velocity in the sagittal plane (or pitch) (Ωp) provided 
a measure of heel strike. The algorithm identified heel strike as the first ah maxima that 
occurs after the maximum in Ωp. The stride times calculated using this method were 
compared to stride times measured using a force sensitive resistor (FSR; Interlink 
Electronics, Camarillo, CA) placed under the heel. The two methods were compared 
at various walking speeds on a treadmill (1.25, 1.5, 1.75, and 2.0 m s-1). Three-legged 
walking speeds ranged from 1.0 to 3.0 ms-1 included 55 stumbles (N = 25 pairs of 
subjects). RESULTS: The identified heel strike using the wearable unit occurred ≈ 28 
±5 ms after heel strike measured using an FSR. The stride times calculated using the 
algorithm differed from the FSR by an average of 2.0 ± 0.16 ms. Less than 0.1% of 
the strides were not identified by the algorithm. CONCLUSION: The wearable unit 
and algorithm is suitable for use in gait studies measuring stride times during solo and 
3-legged walking.
Supported by HHMI grant number 52007536 and 52007544.

2611 Board #131 June 2 9:30 AM ‑ 11:00 AM
Effects of Carrying a Loaded Energy Harvesting 
Backpack on Trunk Lean
Maria Talarico1, Courtney Haynes1, Julianne Douglas2, Jose 
Collazo2. 1U.S. Army Research Laboratory, Aberdeen Proving 
Ground, MD. 2Communications-Electronics, Research, 
Development, and Engineering Center, Aberdeen Proving 
Ground, MD.
(No relationships reported)

Soldiers are fielded with a wide range of loads to carry including battery powered 
electronic devices. An energy harvesting backpack (EHB) was developed to convert 
gait kinetic energy into electrical power, providing a power source to recharge batteries 
and reduce the load of extra batteries carried in standard backpacks. Little is known 
about the kinematic effects of carrying the EHB compared to the military standard 
assault pack (AP). PURPOSE: To determine if trunk lean changes when carrying the 
EHB compared to the AP and whether these changes are affected by pack, load, and 
speed. METHODS: Sixteen subjects (28.6±4.7 years; 173.9±10.1 cm; 76.9±16.1 kg) 
walked on an instrumented treadmill under 8 combinations of pack, load, and speed 
conditions each for 5 minutes. Conditions included 1) pack: AP and EHB, 2) load: 7.9 
kg (light) and 15.9 kg (heavy), and 3) speed: 1.34 m/s and a self-selected faster speed. 
Due to its design, the empty EHB mass was 4.4 kg greater than the AP. Kinematic data 
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were collected to calculate trunk lean relative to the vertical axis (degrees). A 3-way 
repeated measures ANOVA was used to determine effects of pack, load, and speed on 
trunk lean with an alpha level set a priori at p<0.05. Post-hoc pairwise comparisons 
were performed with Bonferroni corrections. RESULTS: A significant main effect 
of speed on trunk lean (F1,13=44.1, p<0.001) was observed where forward lean was 
greater at faster speeds (Slow: 3.8±0.6; Fast: 7.5±0.7, F1,13=44.1, p<0.001). There was 
a significant pack x load interaction on trunk lean (AP-Light: 1.4±2.1; AP-Heavy: 
4.6±2.3; EHB-Light: 5.5±2.9; EHB-Heavy: 10.9±3.4; F1,13=15.5, p=0.002). Subjects 
using the EHB walked with greater increase in forward lean when carrying the heavy 
load. CONCLUSION: Walking with heavy loads and carrying the EHB produced 
greater increase in forward lean when compared to the AP. This suggests a potential 
nonlinear effect of pack and load on trunk lean. The weight cost or oscillation of the 
EHB may also contribute to these changes in gait. Phase relationships between the user 
and EHB centers-of-mass could be examined in future research to study the effects on 
gait biomechanics. Further analysis is also warranted to determine tradeoffs in power 
generated from the EHB and Soldier biomechanics while walking with the system.

2612 Board #132 June 2 9:30 AM ‑ 11:00 AM
Test-retest Reliability Of Spatial-temporal 
Characteristics In Novice Walkers
Sydni Wilhoite, Sally-Marie Futch, Nicholas Murray, Li Li, 
FACSM. Georgia Southern University, Statesboro, GA.
(No relationships reported)

Infant walkers have immature gait patterns. Small perturbations to gait, such as a 
dry diaper, could impact their already unstable spatial-temporal gait characteristics. 
However, little is known regarding the test-retest reliability of spatial temporal 
measurements as measured by the GAITRite of novice walkers in dry diapers. 
PURPOSE: To determine the reliability of spatial-temporal gait characteristics, such 
as Velocity, Cadence, Stride length, and Base of Support in 13-16 month old novice 
walkers wearing a dry diaper. METHODS: The project was approved by local IRB 
board and participated with written consent from legal guardians. 18 novice walkers, 
9 males and 9 females, (14.4±1.0 months of age) participated in a series of 5 walking 
trials at a self-selected pace in a dry diaper on the GAITRite System (sampling rate 
120Hz) on two separate testing sessions one week apart (Day 1 and 2). During each 
session, participants were fitted with the dry diaper and encouraged to walk 5 or 
more steps continuously for each trial, five trials total, over the GAITRite. Upon 
completion of each testing session, the raw data was exported and averaged across five 
trial for each day. Average gait velocity (cm/s), cadence (step/s), stride length (cm) 
and base of support (cm) were calculated at each time point. Intraclass Correlations 
were employed to assess between-day reliability. RESULTS: Gait Velocity, 92.3 ± 
25.0 and 93.6 ± 20.0, for Day 1 and 2 respectively, ICC = 0.848 (95% CI = 0.594 to 
0.943); Cadence, 208.6 ± 34.7 and 209.9 ± 25.8, for Day 1 and 2 respectively, ICC 
= 0.836 (95% CI =0.561 to 0.939); Stride Length = 53.0 ± 9.0, and 53.5 ± 7.8, for 
Day 1 and 2 respectively, ICC = 0.916 (95% CI = 0.777 to 0.969), Base of support, 
10.9 ± 2.6, 10.9 ± 1.6, for Day 1 and 2 respectively, ICC = 0.767 (95% CI = 0.376 
to 0.913) . CONCLUSION: The results of the study demonstrated excellent test-
retest reliability for Gait Velocity, Cadence, and Stride Length and good test-retest 
reliability for Base of support when testing 13-16 month old novice walkers in a dry 
commercially available diaper on the GAITRite. Future research needs to address the 
test-retest reliability of infants wearing a wet diaper since wet diapers introduce great 
perturbation to walking.

2613 Board #133 June 2 9:30 AM ‑ 11:00 AM
Altered Locomotive Hip Joint Patterns in Patients with 
Chronic Ankle Instability
James Mitchell1, Hyunsoo Kim2, S. Jun Son1, Jordan Read1, 
Matthew K. Seeley1, J. Ty Hopkins, FACSM1. 1Brigham Young 
University, Provo, UT. 2West Chester University, West Chester, 
PA. (Sponsor: J. Ty Hopkins, FACSM)
Email: jamitchenator@gmail.com
(No relationships reported)

Lateral ankle sprains are common among athletes and often times lead to chronic 
ankle instability (CAI). Altered hip joint biomechanics during functional activity has 
been noted in CAI patients. However, few studies have comprehensively examined 
locomotive hip joint movement strategies in subjects with CAI. PURPOSE: To 
examine gait patterns of frontal and sagittal hip kinematics, kinetics, and muscle 
activation in those with and without CAI. METHODS: 100 CAI patients (M=49, 
F=51; 22±2 yrs, 174±10 cm, 71±14 kg, 82±9% FAAM ADL, 62±13% FAAM Sports, 
4.5±2.6 ankle sprains) and 100 controls (M=56, F=44; 22±3 yrs, 172±13 cm, 72±18 
kg, 100% FAAM ADL & Sports, no previous sprains) performed five walking trials, 
while hip joint angles, moments and muscle activation were collected during the stance 
phase. Functional analyses (α=.05) were used to compare the entire stance phase of 
gait between groups. Functions of each group as well as 95% confidence intervals 
(CI) were plotted to determine significant differences. If functions and associated 95% 
confidence intervals did not cross zero, group differences existed. RESULTS: Figure 

1. CAI subjects demonstrated increased hip flexion and extension, likely a result 
of greater hip joint moments during stance. CAI patients decreased hip adduction 
during 45-70% and increased hip abduction between 90-100% of stance. CAI subjects 
decreased hip abduction moment during 10-14% of stance. Gluteus maximus and 
medius activation decreased during mid-and terminal stance of gait. CONCLUSION: 
Lack of EMG activation combined with altered biomechanics at the proximal joint 
may alter the position and loading of distal joints in the chain, potentially affecting 
injury risk.

2614 Board #134 June 2 9:30 AM ‑ 11:00 AM
Effect Of Activity-related Pain On Gait Characteristics 
During 4-meter Usual-pace Walking Across The 
Lifespan
Duane B. Corbett1, Amal A. Wanigatunga1, Vincenzo Valiani1, 
Matin Kheirkhahan1, Kelly M. Naugle2, Eileen M. Handberg1, 
Christopher M. Janelle1, Todd M. Manini, FACSM1. 1University 
of Florida, Gainesville, FL. 2Indiana University – Purdue 
University Indianapolis, Indianapolis, IN. (Sponsor: Todd 
Manini, FACSM)
Email: dcorbett@ufl.edu
(No relationships reported)

Purpose: Recent literature suggests activity-related pain in older adults may play a 
role in gait impairment and lead to declines in mobility that pose threat to older adult 
independence. While research shows this to be a function of adopting slower but more 
variable physical movements, the underlying mechanism is unclear. The purpose of 
this study was to test whether activity-related pain during walking plays a role in 
gait impairments that may be responsible for slower, more varied walking typically 
experienced by older adults.
Methods: 16 young (26.7±6.2 yrs), 44 middle-aged (54.5±6.7 yrs), and 40 older adults 
(72.6±6.1 yrs) were asked to walk 4-meters at a usual pace over a computerized gait 
analysis system. Gait characteristics were averaged over three trials. Self-reported pain 
was measured using the Borg CR10 pain scale immediately following four separate 
walking tasks of various intensity (5-8 min duration each). Average scores were then 
used to categorize people into either a pain (n=57) or no pain category (n=43). Among 
those reporting pain, the average self-reported scores across all activities ranged 
from 0.1 to 4.3 with a mean of 1.0±1.0. Regression models were used to estimate the 
difference of gait characteristics between those with and without pain during different 
walking scenarios.
Results: In middle-aged adults, individuals with pain had a faster gait cycle time 
than individuals without pain (1.2±0.1 vs 1.1±0.1 s, p=0.036), but there was no 
difference between those reporting pain and those not in young (p=0.622) or older 
adults (p=0.668). Additionally, no difference was found in walking speed, step length 
differential, or average base of support between individuals with and without pain 
across all age categories (p>0.05).
Conclusion: While individuals with pain did have faster gait cycle than individuals 
without pain in middle-aged adults, this effect was not observed among older adults. 
However, the similarity in walk speed between individuals with and without pain in 
older adults may suggest the use of strategies to compensate for the walking-related 
pain and maintain gait characteristics. Future work is needed to investigate mid-age 
differences in gait cycle due to pain and possible gait-maintenance strategies as aging 
with pain occurs.
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2615 Board #135 June 2 9:30 AM ‑ 11:00 AM
Altered Gait Characteristics In Individuals With Medial 
Knee Osteoarthritis
Keyi Yin, Cui Zhang, Donghai Wang, Yu Liu. Shanghai 
University of Sport, Shanghai, China.
Email: yky0504@outlook.com
(No relationships reported)

Knee osteoarthritis (KOA) is one of the most predominant causes of pain, functional 
decline and disability in elderly.In China the prevalence of radiographic KOA was 
42.8% in women and 21.5% in men. Medial KOA has been shown to affect a multitude 
of biomechanical and gait parameters.
PURPOSE:
The objective of study were to investigate the multi-joint of lower extremity motor 
coordination during walking in individuals with KOA, and then supplies biomechanics 
theoretical basis for the prevention and rehabilitation of KOA.
METHODS:
Motion analysis system and force platforms were used to measure biomechanical data 
of medial KOA individuals and age-matched controls during walking. Each participant 
walked at a self-selected, comfortable pace on a 10-m walkway. All biomechanical 
variables characterizing sagittal-plane joint function were compared between two 
groups using Independent-Samples T test. The level of significance was set at α=0.05.
RESULTS:
Significant reductions were observed for medial KOA group compared to control 
group in terms of the left, right step length (0.62±0.05m vs. 0.70±0.02m, P<0.05; 
0.61±0.05m vs. 0.68±0.05m, P<0.05) and gait speed (1.28±0.12m/s vs. 1.39±0.13m/s, 
P<0.05).
Significant differences were obtained in the peak flexor (0.77±0.13Nm/kg vs. 
1.00±0.23 Nm/kg, P<0.05) and extensor muscle torque (-0.58±0.16Nm/kg vs. 
-0.88±0.20 Nm/kg, P<0.05) of left hip between medial KOA and controls; Ankle 
joint angle at the heel-strike portion in medial KOA individuals were greater than 
controls (-5.11±5.22° vs. -1.03±3.75°, P<0.05). Besides, peak dorsiflexor moment 
(0.19±0.05Nm/kg vs. 0.29±0.07 Nm/kg, P<0.05) were different between two groups.
During the heel-strike portion, midstance portion and terminal portion of stance phase, 
Significant differences were obtained in the peak angle of left knee between two 
groups(-6.9°
±1.9° vs. -2.2°±1.6°, P<0.05; -16.6°±2.5° vs. -18.0°±2.6°, P<0.05; -9.2°±2.3°vs. 
-5.5°±1.9°, P<0.05). Besides, knee extensor muscle torque of heel-strike in KOA 
group are less than that in control group.
CONCLUSION:
The biomechanical changes of knee induced by disease will alter the angle, muscle 
torque of adjacent joints. So in future rehabilitation and prevention of medial KOA, we 
should not only do focus on knee joint alone, but also other joints motion.

2616 Board #136 June 2 9:30 AM ‑ 11:00 AM
Obesity Is Associated with Altered Plantar Pressure 
Distribution in Elderly Women
Silvia G. R. Neri, André B. Gadelha, Juscélia C. Pereira, Ana 
L. M. Correia, Ana C. David, Ricardo M. Lima. University of 
Brasilia, Brasilia, Brazil.
Email: silvia_grn@hotmail.com
(No relationships reported)

Increased plantar pressure has been found to be related with higher incidence of 
foot pain, reduced physical activity and a greater risk of falling. Although there is 
evidence suggesting that obesity is linked to foot disorders, the association between 
obesity and plantar pressure of older adults has been poorly investigated. PURPOSE: 
To examine the association between obesity and plantar pressure distribution and 
to evaluate its relationship with body fat distribution in older women. METHODS: 
211 volunteers (67.99±6.25 years; 27.86±4.4 kg/m²) took part in this cross-sectional 
study. Anthropometric measures were taken for body mass index calculation. The 
cut-off values for overweight and obesity were 25 kg/m² and 30 kg/m², respectively. 
Whole body, android and gynoid fat percentage was assessed using dual-energy X-ray 
absorptiometry. Peak plantar pressure at six anatomical regions (hindfoot, midfoot, 
forefoot, hallux, lesser toes and whole foot) was evaluated during gait using an Emed 
AT-4 pressure platform. Kruskal-Wallis test was conducted to compare peak pressure 
between obese, overweight and normal weight volunteers. Spearman´s correlation was 
used to examine its relationship with body fat distribution. Significance level was set 
at p<0.05. RESULTS: Obese volunteers generated increased peak pressure at midfoot 
(187.26±54.24 kPa) compared to both normal weight (128.52±39.47 kPa, p<0.001) 
and overweight (165.74±58.42 kPa, p=0.001). Peak plantar pressure was also increased 
in overweight compared to normal weight (p<0.001). At forefoot, peak pressure was 
higher in the obese (498.15±177.08 kPa) compared to normal weight volunteers 
(420.41±138.14 kPa, p=0.007). Whole body, android and gynoid fat percentage 
were significantly associated with peak pressure at midfoot (ρ=0.411, p<0.001; 
ρ=0.536, p<0.001; and ρ=0.358, p<0.001, respectively) and forefoot (ρ=0.220, 
p=0.001; ρ=0.167, p=0.015; and ρ=0.188, p=0.006, respectively). CONCLUSIONS: 

Overweight and obesity are associated with increased peak pressure in older women, 
regardless of body fat distribution patterns. Therefore, clinicians dealing with foot 
problems should consider the effect of increased bodyweight on plantar pressure.

2617 Board #137 June 2 9:30 AM ‑ 11:00 AM
The Kinematic Effects Of KT Flex And Knee Sleeves 
On The Hip And Knee
Brian Burton, Jordan Peterson, Jordan Eatough, J. Brent Feland. 
Brigham Young University, Provo, UT. (Sponsor: J Ty Hopkins, 
FACSM)
Email: btbjr89@gmail.com
Reported Relationships:  B. Burton: Contracted Research - Including 
Principle Investigator; Study Funded by KT Tape, PI - J. Brent Feland.

Knee sleeves and similar products are often used by runners and walkers to ameliorate 
knee pain and provide support during exercise. A new product, KT Flex (a kinesio style 
tape with an integrated stabilizing plastic stay) is purported to add more support than 
KT tape strips or knee sleeve with stabilizer springs. Limited studies exist on Knee 
kinematics using sleeves and/or tape.
Purpose: To determine the effect of the prototype KT Flex product, knee sleeve with 
stabilizing springs and two other KT Tape conditions on lower extremity hip and knee 
kinematics and ground contact time during running and walking.
Methods: 23 Healthy College aged individuals (18 men, 5 women) (age 23.42 ± 
2.66,177.04 cm ± 7.72, 68.73 kg t ± 12.95) served as their own control and completed 
all 5 conditions in random order.  All subjects walked (3 mph) and jogged (7 mph) 
on an instrumented treadmill for 30 seconds under 5 separate conditions: 1) Normal 
(no intervention), 2) KT Flex on lateral knee, 3) KT Flex on lateral and KT Tape on 
medial knee, 4) KT Tape on medial and lateral knee, and 4) Knee sleeve with medial 
and lateral support springs. 18 reflective markers were used with 12 Vicon motion 
analysis cameras. Peak knee flexion during both stance and swing, peak hip flexion 
during swing, and peak knee and hip rotation were measured. Motion capture data was 
processed using Visual 3D. The results were evaluated using a General linear model 
ANOVA with pairwise comparisons for both walking and jogging conditions.   
Results: The only significant difference was found in Peak knee flexion angle during 
stance phase of walking between the knee sleeve and KT Flex with Medial KT Tape 
(p=.034). The knee sleeve kept the knee in 30 more flexion. No other significant 
(p>0.05) differences were found between any of the measured variables within walking 
or jogging conditions.
Conclusion: The KT Flex prototype product and generic knee sleeve with spring 
support do not alter gait kinematics during running and the effect on measured 
variables were similar. The knee sleeve caused more flexion in stance during 
walking.  Both types of equipment can be used without interfering with normal running 
mechanics. These findings are significant to serious runners considering using knee 
support products which have been reported in the literature to help reduce various pain 
related syndromes.

2618 Board #138 June 2 9:30 AM ‑ 11:00 AM
Functional Patterns of Knee Neuromechanics during 
Stance in Subjects with Chronic Ankle Instability
Jake Roush1, Hyunsoo Kim2, S. Jun Son1, Trevor Fuhriman1, 
Matthew K. Seeley1, J. Ty Hopkins, FACSM1. 1Brigham Young 
University, Provo, UT. 2West Chester University, West Chester, 
PA. (Sponsor: J. Ty Hopkins, FACSM)
Email: ajaker94@gmail.com
(No relationships reported)

Patients with chronic ankle instability (CAI) have been shown to display altered gait 
mechanics. While many studies have focused on the ankle joint, knee-gait mechanics 
are not well documented.PURPOSE: To examine knee biomechanics and muscle 
activation patterns during walking in those with and without CAI.METHODS: 100 
CAI patients (M=49, F=51; 22±2 yrs, 174±10 cm, 71±14 kg, 82±9% FAAM ADL, 
62±13% FAAM Sports, 4.5±2.6 ankle sprains) and 100 controls (M=56, F=44; 
22±3 yrs, 172±13 cm, 72±18 kg, 100% FAAM ADL & Sports, no previous sprains) 
performed five walking trials, while knee joint angles, moments, and EMG activation 
were measured. Functional analyses were used to compare variables between groups 
across the stance phase of gait (α=.05). If functions and associated 95% confidence 
intervals did not cross zero, group differences existed.RESULTS: Figure 1. Compared 
to controls, CAI patients increased valgus angle during initial loading and reduced 
valgus angle during pre-swing. The valgus moment decreased during loading response 
and terminal stance. The CAI group reduced knee flexion angle during mid-stance, 
likely a result of a reduced knee extension moment tied to decreased vastus lateralis 
activation. Medial hamstring activation was decreased during initial loading and mid-
stance.CONCLUSIONS: CAI patients demonstrated altered knee neuromechanic 
patterns in a way that reduced knee flexion; likely a result of less knee extension 
moment and vastus lateralis and medial hamstring activation. Changes in knee joint 
mechanics may increase injury risk during functional movement. More data are needed 
to link these findings to injury risk.
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2619 Board #139 June 2 9:30 AM ‑ 11:00 AM
Comparison Of Absolute Gait Parameters Between 
Breast Cancer Survivors And Healthy Controls During 
Forward And Backward Walking
Emily H. Harrison, Takudzwa A. Madzima, Caroline D. 
Deaterly, Srikant Vallabhajosula. Elon University, Elon, NC. 
(Sponsor: Dr. Stephen Bailey, FACSM)
Email: eharrison6@elon.edu
(No relationships reported)

Older breast cancer survivors (BCS) report more falls and less stability than older 
adults with no cancer history. Spatio-temporal gait parameters are often used as 
indicators of fall risk in older adults. PURPOSE: To assess the differences in forward, 
backwards, and accelerated forward walking in BCS in comparison to a control group. 
METHODS: 13 postmenopausal BCS (mean age: 58.5±8.5 years) and 8 control (mean 
age: 60.8±6.1 years) participated. Four BCS had surgery, chemo and radiation done. 
Gait was measured on the 16x4’ Zeno walkway. Participants completed 5 trials each 
of forward, backward, and accelerated forward walking conditions. Participants had a 
lead and follow-up distance of 1m to capture steady-state gait. Gait speed, step length, 
step time, and stride width were used as dependent variables. A mean of five trials was 
used to run a Group X Condition ANOVA. RESULTS: Significant group main effect 
indicated that BCS (59.63±1.38cm) had significantly shorter step length compared to 
healthy controls (64.42±1.76 cm) across all conditions (P=0.045). Significant condition 
main effect was observed for all the variables (all post hoc tests P<0.001). All 
participants walked significantly slowest during backwards condition (0.91±0.03m/s), 
followed by forward (1.24±0.03m/s) and accelerated forward (1.76±0.06m/s) 
conditions. All participants walked with significantly shorter step length during 
backwards condition (48.43±1.47cm), followed by forward (64.38±1.01cm) and 
accelerated forward (73.26±1.29cm) conditions. All participants took significantly 
step time during accelerated forward condition (0.42±0.01s) compared to forward 
(0.52±0.01s) and backward (0.54±0.02s) conditions. All participants walked with 
significantly wider stride during backwards condition (16.07±0.77cm) compared 
to forward (7.65±0.47cm) and accelerated forward (7.31±0.50cm) conditions). No 
significant interaction was observed. CONCLUSION: Shorter step length irrespective 
of forward or backwards walking could indicate a more conservative gait approach 
among BCS. Overall, spatio-temporal gait parameters among BCS seem to be similar 
compared to healthy controls. Whether these results hold true based on exposure to 
surgery and/or radiation and/or chemo therapy needs to be determined.

2620 Board #140 June 2 9:30 AM ‑ 11:00 AM
Concussion Recovery: Gait Characteristics In 
Collegiate Student-athletes
Caroline J. Ketcham, Briana N. O’Grady, Jeanine J. Grabowski, 
Brighton E. Summers, Lauren A. Brown, Srikant Vallabhajosula, 
Kirtida Patel, Eric E. Hall, FACSM. Elon University, Elon, NC. 
(Sponsor: Eric E. Hall, FACSM)
Email: cketcham@elon.edu
(No relationships reported)

BACKGROUND: Sports-related concussions have recently become one of the highest 
profile injuries in the athletic community. Concussions result from significant force 
to the brain that induces pathophysiological processes that affect its function. These 
effects can often present themselves through different combinations of physical, 
cognitive, emotional, and sleep symptoms. While neurocognitive computerized 
evaluations can provide useful information regarding self-report symptoms as well 
as quantitative measures of neurocognitive performance, they may not be sensitive 
to alterations in balance and gait which may last longer. PURPOSE: To assess gait 
characteristics in concussed NCAA Division 1 collegiate student-athletes at various 
time periods following a concussion. METHODS: 47 participants completed an 

assessment of gait at baseline (n=24), while symptomatic (n=13) and/or when 
cleared to return-to-play (n=10). The gait protocol (10m walk under single and dual 
task conditions) was assessed through the use of the Mobility Lab software using 
ADPM sensor system. Gait measures included cadence, gait speed, step length, 
step duration and double stance time. RESULTS: A 2 (cognitive load) x 3 (phase 
assessment) MANOVA was conducted. There was a significant overall cognitive 
load main effect (p<0.05), assessment phase main effect (p<0.05) and a cognitive 
load x assessment phase interaction (p<0.05). Univariate analysis showed there were 
significant differences for all variables when a cognitive load was added (p<0.05). 
There were no significant differences found for for gait speed (p>0.05), but significant 
differences were found between assessment phase groups for double support (p<0.05), 
step duration (p<0.05) and cadence (p<0.05). CONCLUSIONS: Time point in 
recovery and cognitive load affects gait patterns and will overall speed may not show 
differences in recover, underlying mechanisms of control still remain affected even 
when student-athletes are returned to play. This has implications for concussion 
recovery and susceptibility to injuries if not fully recovered.

2621 Board #141 June 2 9:30 AM ‑ 11:00 AM
Shorter Distance In 6-minute Walk Test In People 
With Multiple Sclerosis Demonstrating Leg Strength 
Asymmetries
Felix Proessl, Matt J. Carnal, Nathan B. Ketelhut, John H. 
Kindred, Brian L. Tracy, FACSM, Thorsten Rudroff, FACSM. 
Colorado State University, Fort Collins, CO. (Sponsor: Thorsten 
Rudroff, FACSM)
Email: fproessl@colostate.edu
(No relationships reported)

One of the early signs of Multiple Sclerosis (MS) is weakness on one side of the body, 
which is experienced by more than 75% of people with MS (PwMS). In addition, 
up to 92% of PwMS are affected by fatigue. Our previous findings indicate that leg 
strength asymmetries are associated with imbalanced muscle activity during walking. 
Purpose: To determine the association between leg strength asymmetries and walking 
characteristics, as indicated by total distance covered and step count, during a 6-minute 
walk test in PwMS. Methods: PwMS (aged 46-52 yrs) with self-reported asymmetries 
(2-5 on a 1-5 scale) and moderate disability (PDDS score 2-6) completed a series 
of maximal voluntary contractions of the knee extensors on each leg. Subsequently, 
participants walked as quickly, and safely as possible during a 6-minute walk test in 
a hallway with 2 cones placed 29 m apart. iPods with built-in accelerometers were 
strapped on both ankles to detect steps. In addition, ratings of perceived exertion (RPE) 
and distance covered were recorded every minute. Stride length was then calculated by 
dividing total distance by step count. Results: The distance covered by the PwMS was 
391 ± 110 m with 572 ± 86 steps. The average increase in stride length from minute 1 
to minute 6 was 8 ± 4 %. The average difference in leg strength was 27 ± 12 %. The 
subject with the greatest leg strength asymmetry (37%) demonstrated the shortest 
distance during the 6-minute walk test (307 m) and the greatest change in stride 
length (12%). Furthermore, RPE and distance covered each minute remained constant 
during the 6 minutes. Conclusion: These preliminary data indicate that leg strength 
asymmetries may result in altered walking strategies during a 6-minute walking test in 
PwMS. While previous studies have used the 6-minute walking test as a measurement 
of fatigue, in this sample, fatigability, defined as a decline in performance over time, 
appears to rather manifest itself as changes in walking characteristics.

2622 Board #142 June 2 9:30 AM ‑ 11:00 AM
Changes In Healthy Old Adults’ Gait Biomechanics 
Following Short-term Lower Extremity Power Training
Azusa Uematsu1, Tibor Hortobagyi, FACSM2, Kazushi 
Tsuchiya3, Norio Kadono3, Hirofumi Kobayashi4, Tomoya 
Ogawa3, Shuji Suzuki3. 1Dokkyo Medical University, 
Shimotsuga-gun, Japan. 2University of Groningen, Groningen, 
Netherlands. 3Waseda University, Tokorozawa, Japan. 4The 
University of Tokyo, Meguro-ku, Japan. (Sponsor: Tibor 
Hortobagyi, FACSM)
Email: auematsu@dokkyomed.ac.jp
(No relationships reported)

PURPOSE: Age-related slowing of walking speed predicts many clinical conditions 
later in life. A variety of exercise programs can increase old adults’ habitual and fast 
gait speed. However, the biomechanical mechanism of how old adults make use of the 
newly acquired physical abilities during gait is still unknown. Here, we examined the 
kinematic and kinetic mechanisms of how lower extremity power training increases 
healthy old adults’ gait speed.
METHODS: 12 males and 10 females (age 70-81 y) were randomly assigned to a 
control (n = 7) and training group (n = 15). The training intervention consisted of 16 
sessions, administered over 8 weeks to improve lower extremity muscle power by 
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having participants explosively leg press progressively increasing loads of 30-40% of 
1-repetition maximum (1RM). We measured participants’ leg muscle strength in five 
muscle groups and gait biomechanics before and after the training intervention.
RESULTS: Training increased maximal leg press load by ~40% (P < 0.05) and 
maximal voluntary force in five groups of leg muscles by ~32% (P < 0.05) but not in 
the no-exercise control group. Training (12.3%) vs. control (7.4%) tended to increase 
habitual and fast gait speed (21.1 vs. 8.9%) more (all P < 0.05). In the training group 
only, these increases in gait speed correlated with increases in stride length (habitual: 
r2 = 0.84, fast: r2 = 0.89). Training made old adults’ gait more erect, as hip and knee 
extension increased in the stance phase of gait. Training increased ankle joint power by 
3.3 J (control: −0.4 J, Group by Time interaction: P < 0.05), which correlated r2 = 0.58 
and r2 = 0.67 with increases in habitual and fast gait speed without changes in hip and 
knee joint powers.
CONCLUSION: After the intervention, old adults walked with a more erect gait 
due to increases in hip and knee extension in the stance phase of gait. The small but 
significant increase in ankle joint but not in hip and knee joint power correlated with 
increases in gait speed. The present results provide the first mechanistic insights into 
how short-term lower extremity power training improves healthy old adults’ gait 
biomechanics.
Supported by JSPS KAKENHI Grant Number 16K21320.

2623 Board #143 June 2 9:30 AM ‑ 11:00 AM
High Intensity Cycling Improves Spatiotemporal and 
Kinematic Gait Parameters in Parkinson’s disease 
Patients
Elise Baron. Cleveland Clinic, Cleveland, OH.
Email: barone@ccf.org
(No relationships reported)

Purpose: Gait dysfunction is a cardinal symptom of Parkinson’s disease (PD). 
Alterations in gait are more pronounced during dual-task conditions where a cognitive 
and motor task are performed simultaneously. We have demonstrated that high-
intensity aerobic exercise programs improve gait function under single-task (ST) 
conditions, however its impact on gait function while dual-tasking (DT) is unknown. 
A fundamental gap exists in understanding how high intensity exercise may impact DT 
performance. The aim of this project was to determine the changes in gait performance 
under ST and DT conditions following an 8-week cycling program.
Methods: Eleven individuals with idiopathic PD were recruited to participate in an 
8-wk stationary cycling intervention. Participant’s gait was analyzed before and after 
the intervention using the Computer Assisted Rehabilitation Environment (CAREN) 
virtual reality system to assess upper and lower extremity kinematics. Participants 
walked on a treadmill at a self-selected speed while performing three cognitive tasks: 
N- back, Serial 7’s and Verbal fluency.
Results: MDS-UPDRS scores significantly improved from pre to post testing 
(-4.72±5.54). Participants demonstrated significant increases in velocity (0.169±0.61 
m/s)(p=0.01), arm swing path length, hip joint range of motion (ROM), and knee 
joint ROM during both ST and DT conditions after the cycling intervention when 
compared to baseline. The ST condition was significantly greater than DT conditions 
for all parameters. Change in path length during ST conditions from pre to post testing 
(0.086±0.135 m) was significantly greater than the N-Back (0.020±0.136 m), Serial 7’s 
(0.018±0.130 m), and Verbal fluency (-0.002±0.119 m) (p=0.005). Hip and knee ROM 
for single task were also found to be significantly greater (p<0.05) when compared to 
DT.
Conclusions: High-intensity cycling can improve gait dysfunction in PD. Changes 
occurred in both ST and DT conditions, with greater improvements seen under ST 
conditions. The increases found after the 8-wk cycling intervention suggest that high-
intensity exercise elicits centrally mediated changes in the brain, allowing participants 
to allocate fewer cognitive resources to gait performance.
This study was supported by a grant through the National Institute of Health 
R01NS673717.

2624 Board #144 June 2 9:30 AM ‑ 11:00 AM
The Effect of a Backpack Hip Strap on Energy 
Expenditure While Walking.
Peter A. Hosick1, Jamie Pigman2, William Sullivan1, Steven 
Leigh3. 1Montclair State University, Montclair, NJ. 2University of 
Delaware, Newark, DE. 3Marshall University, Huntington, WV.
Email: hosickp@mail.montclair.edu
(No relationships reported)

Previous studies have demonstrated that the energy cost of carrying a backpack 
increases as the mass of the load carried increases. Conflicting results have been 
found when research examined the effect of duration on energy expenditure while 
carrying a backpack. A potential confounding variable could be the design of the 
backpack, particularly the use of a backpack hip strap.PURPOSE: To examine the 
effect of backpack hip strap use on walking energy expenditure while carrying a loaded 
backpack.

METHODS: A crossover design was used in which fifteen young, healthy male 
subjects walked at a self-selected pace for two 10-minutes in two backpack loading 
conditions: with a hip strap (strapped) and without a hip strap (non-strapped). Oxygen 
consumption (VO2), rating of perceived exertion (RPE), respiratory exchange ratio 
(RER), and heart rate (HR) were monitored throughout each 10-minute trial. Change 
scores from the 4th to 10th minute were calculated for each variable. A t-test was used to 
evaluate the difference between conditions for each variable.
RESULTS: The change in VO2 (-0.62 ± 0.40 vs. 0.33 ± 0.23, p = 0.04) and change in 
RPE (1 ± 0.25 vs. 2 ± 0.21, p &lt 0.01) from the 4th to the 10th minute were different 
for the strapped versus non-strapped condition, respectfully. There was no difference 
in the change in RER (0.04 ± 0.01 vs. 0.03 ± 0.01, p &gt 0.05) or HR (3.53 ± 0.93 vs. 
4.07 ± 1.39, p &gt 0.05) for the strapped versus unstrapped condition, respectfully. 
CONCLUSIONS: Wearing a hip strap reduced the energy expenditure and perceived 
exertion in as little as 10 minutes of walking compared the non-strapped condition. 
Future work should consider the effect of a hip strap on these variables while hiking 
for extended periods.

2625 Board #145 June 2 9:30 AM ‑ 11:00 AM
Altered Lower Extremity Joint Energetic Patterns in 
Patients with Chronic Ankle Instability during Walking
Trevor Fuhriman, Hyunsoo Kim, S. Jun Son, Jake Roush, 
Matthew K. Seeley, J. Ty Hopkins, FACSM. Brigham Young 
University, Provo, UT. (Sponsor: J. Ty Hopkins, FACSM)
Email: trevorfuhriman@gmail.com
(No relationships reported)

A lateral ankle sprain is among the most common sports-related injuries often leading 
to chronic ankle instability (CAI). Identification of energetic patterns in patients with 
CAI may clarify underlying injury pathomechanics of CAI.
PURPOSE: To examine the effect of CAI on energetic patterns of the lower extremity 
joints during walking.
METHODS: 100 CAI patients (M=49, F=51; 22±2 yrs, 174±10 cm, 71±14 kg, 82±9% 
FAAM ADL, 62±13% FAAM Sports, 4.5±2.6 ankle sprains) and 100 controls (M=56, 
F=44; 22±3 yrs, 172±13 cm, 72±18 kg, 100% FAAM ADL & Sports, no previous 
sprains) performed five walking trials, while ankle, knee and hip joint powers (W/kg) 
were measured during the stance phase of walking tasks. Functional analyses (α=.05) 
were used to evaluate difference in joint power between groups. If functions and 
associated 95% confidence intervals did not cross zero, group differences existed.
RESULTS: Figure 1. CAI subjects had less ankle eccentric power and concentric 
power during early to mid and late stance phase respectively. CAI demonstrated 
decreased eccentric knee joint power during the initial phase and increased eccentric 
knee joint power during pre-swing phase. Both concentric and eccentric hip joint 
power were increased throughout the entire stance phase in patients with CAI.
CONCLUSIONS: The CAI group increased proximal joint energy absorption and 
generation to compensate for decreased distal joint power during walking compared to 
a control group. More data are needed to determine if joint power redistribution in CAI 
patients is a risk factor for further ankle injury.
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2626 Board #146 June 2 9:30 AM ‑ 11:00 AM
Effects of Strength and Proprioceptive Exercises on 
Walking Energetic Patterns in Chronic Ankle Instability 
Patients
Sunku Kwon1, S. Jun Son1, Hyunsoo Kim2, Alyssa Evans1, 
Dustin Bruening1, Matthew Seeley1, J. Ty Hopkins, FACSM1. 
1Brigham Young University, Provo, UT. 2West Chester University, 
West Chester, PA. (Sponsor: J. Ty Hopkins, FACSM)
Email: sunkukwon@gmail.com
(No relationships reported)

Chronic ankle instability (CAI) patients often exhibit altered walking mechanics, 
due to strength and proprioceptive deficits associated with CAI. Reduced strength 
and proprioception function may decline a gait energetic efficiency, which can 
reduce shock absorption and power generation. It is unclear whether strength and 
proprioceptive training can affect walking energetics for CAI patients. PURPOSE: 
To examine the effect of a 6-week ankle and hip rehabilitation program on ankle, 
knee, and hip joint energetic patterns during walking in CAI patients. METHODS: 
15 CAI patients (23±2 yrs, 178±8 cm, 76±9 kg, 83±7% FAAM ADL, 56±10% FAAM 
Sports, 3.6±1.1 MAII, 4.7±2.0 ankle sprains) performed ankle and hip strength and 
proprioceptive exercises (i.e., theraband, wobble board, etc.) 3 times per week, for 
6 weeks (this was the rehab group). 14 CAI patients (22±2 yrs, 177±9 cm, 75±12 
kg, 81±9% FAAM ADL, 56±12% FAAM Sports, 3.4±1.2 MAII, 5.9±3.3 sprains) 
performed no rehabilitative exercises (this was the control group). We measured ankle, 
knee, and hip joint power during walking for all patients before and after the exercises. 
Functional statistics (α=.05) were used to evaluate the influence of the rehab exercises 
on joint power for both groups across the entire stance phase of walking. RESULTS: 
Figure 1. The rehab intervention resulted in up to 0.07 W/kg more positive ankle 
power (concentric) between 19 and 26% of stance and up to 0.06 W/kg more positive 
knee power (concentric) between 40 and 48% of stance. No changes were detected in 
hip joint power during the stance phase of walking. CONCLUSION: Data suggest that 
the strength and proprioceptive training results in an improved gait energetic efficiency 
through the increased ankle and knee power generation during mid-stance. As greater 
muscular strength can lead to an increase in power absorption and generation, the 
intervention focusing on strength should be beneficial in improving walking energetics 
in a CAI population.

2627 Board #147 June 2 9:30 AM ‑ 11:00 AM
Performing The Six-minute Walk Test Is Linked To 
Increased Risk Of Falling For Persons With Ms
Collin D. Bowersock1, Corey Rynders2, Jake Sosnoff3, Steven 
Morrison1. 1Old Dominion University, Norfolk, VA. 2University of 
Colorado, Boulder, CO. 3University of Illinois, Champaign, IL.
Email: cdbowersock@gmail.com
(No relationships reported)

A major health concern for individuals with MS is the likelihood of suffering a 
fall. The cause of any fall is often multifaceted, given the numerous physiological 
changes linked to this disease process. For this population, tiredness and fatigue are 
prominent factors linked to increased falls risk, given that these metrics have been 
linked to a decline in balance, walking ability, sensation and general muscle function. 
PURPOSE: To assess the effect of performing a standardized endurance task (the 
six-minute walk test, 6MWT) on gait, balance, strength and falls risk in older adults 
with MS. METHODS: Twenty-three persons with MS (mean 55.1+9.1 yr) participated 
in this study whereby their walking ability, balance and falls risk was assessed prior 
to and after performing the 6MWT. Each person’s falls risk was assessed using the 
Timed Up and Go (TUG) test and the Physiological Profile Assessment (PPA). The 
PPA incorporates physiological measures related to falls including vision, sensation, 
posture, reaction time and muscle strength. Walking ability was assessed using a 20 
ft GAITRite mat. RESULTS: At baseline, the MS persons had an increased falls risk 
reflected by higher PPA values (2.4+0.4), slow TUG times (13.9+0.4 s) compared 
to age-matched normative adults. Following the 6MWT, the MS group exhibited 
no significant changes in gait performance from baseline (velocity 1.07 to 1.04 ms, 
p=0.284; Cadence 15 to 17 steps/min, p=0.645). In contrast, significant declines in 
knee extension strength (from 27.3 to 23.2 kg, p<0.05) and increases in postural 
sway (from 8.3+3 to 11.5+3 cm, p<0.05) and falls risk (2.8+0.3, p<0.05) were for the 
MS group. CONCLUSION: Compromised balance control leading to the increased 
likelihood of suffering a fall is a major problem for persons with MS. For the current 
study, we assessed the impact of performing the standardized clinical assessment of 
endurance on gait, balance and overall falls risk. Interestingly, the immediate effects 
of the 6MWT were not reflected by any notable change in gait performance. However, 
declines in balance control, knee extension strength, and increased falls risk were seen 
following the 6MWT. Overall, it would appear that while mobility (i.e. gait) of the 
person with MS was not affected by this endurance task, general stability and balance 
were compromised.

2628 Board #148 June 2 9:30 AM ‑ 11:00 AM
Individuals with Chronic Ankle Instability Exhibit 
Altered Ground Reaction Force Patterns during 
Walking
Jordan R. Read1, Hyunsoo Kim2, S. Jun Son1, James Mitchell1, 
Matthew K. Seeley1, J. Ty Hopkins, FACSM1. 1Brigham Young 
University, Provo, UT. 2West Chester University, West Chester, 
PA. (Sponsor: J. Ty Hopkins, FACSM)
Email: jordanread31@gmail.com
(No relationships reported)

Lateral ankle sprains frequently occur and often lead to chronic ankle instability (CAI). 
CAI has been shown to alter neuromuscular function and walking mechanics which 
impact ground reaction force (GRF).
PURPOSE: To examine patterns of ground reaction forces across the stance phase 
of gait in those with and without CAI.METHODS: 100 CAI patients (M=49, F=51; 
22±2 yrs, 174±10 cm, 71±14 kg, 82±9% FAAM ADL, 62±13% FAAM Sports, 4.5±2.6 
ankle sprains) and 100 controls (M=56, F=44; 22±3 yrs, 172±13 cm, 72±18 kg, 100% 
FAAM ADL & Sports, no previous sprains) performed five walking trials. Three 
dimensional GRFs (anterior-posterior, medial-lateral, and vertical) were measured 
during the stance phase of gait (0-25%: initial stance, 25-50%: loading response, 50-
75%: midstance, and 75-100%: terminal stance). Functional linear models were used to 
compare difference in GRFs between the groups during walking (α=.05). If functions 
and associated 95% confidence intervals did not cross zero, group differences existed.
RESULTS: Figure 1. CAI subjects demonstrated greater vertical GRF during 0-10% 
and 67-95% of stance. Patients with CAI also increased posterior and anterior GRFs 
during 10-20% and 70-95% of stance respectively. Lateral GRF was greater in CAI 
subjects during 65-75% of stance compared to controls.CONCLUSION: CAI subjects 
may compensate for ankle instability with a more rigid walking strategy by increasing 
anterior-posteior, lateral and vertical GRFs during the stance phase of gait. The greater 
GRF of the CAI group indicates altered gait mechanics which could increase loads on 
lower extremity joints and potentially increase re-injury risk.
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2629 Board #149 June 2 11:00 AM ‑ 12:30 PM
Does the Polar FT60 Fitness TestTM Accurately Predict 
Maximal Oxygen Consumption in Healthy Subjects?
Kent D. Johnson, FACSM, Jenny Beadle. Lipscomb University, 
Nashville, TN.
Email: kent.johnson@lipscomb.edu
(No relationships reported)

Accurately predicting maximal oxygen consumption (V̇O2max) in healthy individuals as 
part of a fitness assessment is a common practice in some fitness and wellness centers 
where maximal testing is not practical. One system used to predict V̇O2max is the 
Polar FT60 Fitness Test™ which predicts maximal oxygen consumption based on an 
individual’s resting heart rate and prior three month activity level. While these systems 
are somewhat popular, the question remains concerning their validity and accuracy 
in predicting V̇O2max in healthy subjects. PURPOSE: To determine the validity of 
the Polar FT60 Fitness Test™ in accurately predicting V̇O2max in healthy individuals. 
METHODOLOGY: Thirty-one subjects volunteered for the study (males=13; 
females=18; age=27.61±5.46yrs; WT=71.50±15.00kg; HT=169.32±14.00cm; 
BMI=24.09±3.84kg/m2; BF%=20.58±10.00). Volunteers reported to the lab where 
their predicted maximal oxygen consumption was assessed using the Polar FT60 
Fitness Test™ following manufacturer’s recommendation. Maximal oxygen 
consumption was then determined using a standard maximal treadmill protocol 
where V̇O2max was assessed with a calibrated Parvo Medics’ TrueOne® 2400 
metabolic system. RESULTS: Results indicate that the Polar FT60 Fitness Test™ 
significantly overestimates maximal oxygen consumption by ~9.75% (predicted 
V̇O2max =49.77±10.74ml/kg/min; actual V̇O2max =44.92±8.12ml/kg/min; p<0.001; 95% 
CI=2.188, 7.515). CONCLUSION: These results indicate that the Polar FT60 Fitness 
Test™ significantly overestimates maximal oxygen consumption in this population of 
healthy subjects.

2630 Board #150 June 2 11:00 AM ‑ 12:30 PM
Accuracy And Practicality Of A NIRS Device On Blood 
Lactate Levels
John Abbott, Melissa A. Whidden. West Chester University, West 
Chester, PA.
(No relationships reported)

Historically, cyclists have relied upon blood lactate analysis and/or metabolic testing to 
determine their fitness level and training zones. However, these methods are now being 
challenged by Near Infrared Spectroscopy (NIRS). The BSX Insight is a wearable 
NIRS device that claims to predict lactate threshold by analyzing changes in muscle 
oxygenation. PURPOSE: The purpose of this study was to compare the accuracy of 
the BSX Insight against blood lactate and ventilatory threshold analyses. METHODS: 
Nine highly trained cyclists (18-55 years of age) performed a graded exercise test 
while wearing the Insight and data was simultaneously collected via the TrueOne 
2400 metabolic cart and Lactate Plus analyzer. Lactate threshold heart rate (HR) and 
power as predicted by the Insight was compared with blood lactate threshold (LT) as 
determined by the Dmax method and with the ventilatory threshold (VT) as determined 
by the respiratory exchange ratio (RER) method ,V-slope method, and ventilatory 
equivalency (VEQ) method. RESULTS: Average LT power output as determined by 
the BSX Insight was not significantly different when compared to Dmax, RER, VEQ, 
and Vslope (P = 0.811). Average LT power output from the Insight showed a positive 
correlation with Dmax (r = 0.869), RER (r = 0.964), VEQ (r = 0.970), and Vslope (r = 

0.949). Average LT HR as determined via the BSX Insight device was not statistically 
different when compared to Dmax, RER, VEQ, and Vslope (P = 0.386). The average 
percent difference of LT HR from the Insight compared with all other methods 
was within 5% (Dmax = 2.29%, RER = -2.56%, VEQ = -2.74%, Vslope = 0.545). 
CONCLUSIONS: The wearable BSX Insight device is good at predicting LT HR and 
power output during a cycling test and muscle oxygenation can be used to estimate LT. 
The BSX Insight device may be an extremely helpful tool for those cyclists who do not 
have the ability or access to utilize more expensive testing protocols.

2631 Board #151 June 2 11:00 AM ‑ 12:30 PM
Reliability Of An On-court Basketball-specific Protocol
Kelly A. Barnes, Melissa L. Anderson, Lindsay B. Baker. 
PepsiCo, Inc., Barrington, IL.
Email: kelly.barnes1@pepsico.com
Reported Relationships:  K.A. Barnes: Salary; PepsiCo, Inc. 
Ownership Interest (Stocks, Bonds); PepsiCo, Inc.

There is limited information available on sport-specific performance protocols in 
basketball, particularly where reliability has been assessed. Purpose: To determine 
the reliability of a set of drills designed to assess a wide variety of skills related to 
basketball-specific performance. Methods: Seventeen (8 guards, 9 posts) competitive, 
male basketball players (17±1 y, 72.6±11.9 kg) completed a familiarization visit 
followed by two identical experimental trials. Subjects ate a consistent diet 24 h before 
each trial and consumed 500 ml water and a granola bar 3 h before each trial. The 
protocol began with a 10-min warm up, followed by four ~20-min quarters consisting 
of 13 basketball drills; involving sprinting, vertical jumping (VJ), shooting, dribbling, 
passing, pre-planned agility, reactive agility, and a basketball-specific cognitive task 
(recall of a mock scouting report and game plan). Heart rate (HR) was measured 
continuously. Subjects received the same volume of a carbohydrate-free, electrolyte 
beverage to maintain euhydration during both trials. Paired samples t-tests and 
coefficient of variation (CV) were used to assess the reliability of each drill (between 
mean values of the two trials). Results: There were no differences between trials in 
mean HR (160 ± 11 bpm vs. 161 ± 10 bpm, p=0.77). There were no differences in 
performance between trials for any of the drills (p > 0.05). Between-trial CV’s by drill 
were as follows: 15-s VJ max height (11.5%) and mean height (6.8%), pre-planned 
agility (3.9%), passing accuracy (9.8%), dribbling speed (3.7%), mid-range shooting 
accuracy (13.1%), lay up accuracy (3.3%), reactive agility (7.0%), lane slides (3.5%), 
3-point shooting accuracy (14.7%), sprints (4.3%), rebounding (7.9%), free throw 
accuracy (15.8%), and accuracy on the cognitive task (8.8%). Shooting accuracy was 
more reliable in the guards vs. posts; mid-range (9.0% vs.15.4%), 3-point (8.5% vs. 
19.4%), and free throw (9.4% vs. 18.7%). Conclusion: The reliability of the basketball 
drills in 14-19 y players ranged from 3 to 16% and varied by player position. Future 
research is needed to determine the validity (e.g., identifying different skill levels) 
and sensitivity (e.g., measuring the efficacy of nutritional interventions) of this novel 
basketball-specific protocol.

2632 Board #152 June 2 11:00 AM ‑ 12:30 PM
Time of Day and Leg Dominance Influence Estimated 
and Actual Maximal Single Leg Hop Performance
David MacDonald1, Stephane Desjardins2, Kylie Tucker2. 
1Griffith University, Gold Coast, Australia. 2The University of 
Queensland, Brisbane, Australia.
Email: david.macdonald@griffith.edu.au
(No relationships reported)

PURPOSE: To determine whether time of day and leg dominance influence estimated 
and/or actual maximal single leg hop (SLHmax) performance. METHODS: 22 
healthy participants (mean age 21.7 ± 2.5 years, 16 males and 6 females) estimated 
their SLHmax performance and performed a SLHmax (on dominant and non-dominant 
legs) during a morning (6-8am) and an evening (6-8pm) experimental session. All 
outcome measures were analysed using separate two-way repeated measures analysis 
of variance (ANOVA) with Leg Dominance (DOM v NONDOM) and Time of 
Day (AM vs PM) as within subject factors. RESULTS: There was no difference in 
estimated SLHmax between the morning and evening sessions (p=0.58). Participants 
had a mean estimated SLHmax distance of 137 ± 32.2 cm in the morning and 139.5 ± 
33.4 cm in the evening. Actual SLHmax was greater in the evening session than in the 
morning (p<0.05). Participants achieved a actual SLHmax distance of 166 ± 34.9 in 
the morning and 171.3 ± 31.8 cm in the evening. Participants did estimate a greater 
SLHmax on their dominant compared to non-dominant leg (p<0.01) but there was no 
difference in SLHmax performance between legs (p=0.55). When using their dominant 
leg, participants estimated they could hop a SLHmax distance of 141.9 ± 32.9 cm and 
performed an actual hop distance of 169.3 ± 34.2 cm. When using their non-dominant 
leg, participants estimated they could hop a maximal SLH distance of 134.6 ± 32.3 cm 
and performed an actual hop distance of 168 ± 32.7cm. CONCLUSION: The SLHmax 
is a functional outcome measure that evaluates lower limb muscular power and is 
used clinically to track progress of lower limb musculoskeletal injury. Like other tests 
of lower limb power there are differences in SLHmax between time of day. However, 
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unlike other tests of lower limb performance, individuals were not able to accurately 
estimate those time of day differences in performance or the lack of differences in 
performance between dominant and non-dominant legs. Overall, it is interesting that 
for time of day and leg dominance, participants either did not perceive differences that 
were present or perceived differences that were not present.

2633 Board #153 June 2 11:00 AM ‑ 12:30 PM
Resting and Post-exercise Heart Rate Detection from 
Fingertip and Facial Photoplethysmography Using a 
Smartphone Camera
Bryan P. Yan1, Christy K. Chan1, Olivia T. To1, Christien K. 
Li2, William H. Lai1. 1The Chinese University of Hong Kong, 
Hong Kong, China. 2Newcastle University, Newcastle, United 
Kingdom.
Email: bryan.yan@cuhk.edu.hk
(No relationships reported)

Modern smartphones allow measurement of heart rate (HR) via detection of pulsatile 
photoplethysmographic (PPG) signals from the fingertips or the face without physical 
contact by extracting subtle beat-to-beat variations of skin color that is similar to HR 
fluctuations with built-in cameras.
PURPOSE: To evaluate HR measurements at rest and after exercise using a 
smartphone based PPG detection application.
METHODS: Forty healthy subjects (50% males; mean age 24.7 ± 5.2 years; Von 
Luschan skin color range 14-27) underwent treadmill exercise using the Bruce 
protocol. Simultaneous PPG signals were recorded per subject by (i) facing the front 
camera and (ii) placing index fingertip over the back camera of iPhone 6Ss and 
analyzed by the Cardiio-Heart Rate Monitor + 7 Minute Workout Exercise Routine 
for Cardio Health and Fitness (Cardiio Inc., Cambridge, MA) smartphone application 
for HR compared to continuous ECG as reference. Recordings of 20 seconds duration 
each were acquired at rest, immediately post moderate (50-70% maximum HR) and 
vigorous (70-85% maximum HR) intensity exercise and repeated successively until 
return to resting HR. Bland-Altman plots were used to examine agreement between 
ECG and PPG estimated HR. HR monitors are considered accurate if the correlation 
coefficient (r) is ≥0.93 and root mean square error (RMSE) is ≤5 beats per minute 
(bpm) or <6.8%.
RESULTS: Mean HR was 73±13 bpm (range 53-114) at rest and 97±21 bpm (51 to 
157) post exercise. 477 fingertip and 582 facial PPG measurements were recorded 
and analyzed. Fingertip PPG estimated HR were strongly correlated with both resting 
ECG HR (r = 0.997 and RMSE = 1.025 bpm or 1.404%) and post-exercise HR (r = 
0.995 & RMSE = 2.074 bpm or 2.220%). Correlation of facial PPG estimated HR 
were stronger with resting ECG HR (r = 0.997 & RMSE = 1.020 bpm or 1.428%) and 
was also strong with post-exercise HR (r = 0.984 & RMSE = 3.673 bpm or 3.931%). 
Bland-Altman plots showed better agreement between ECG with fingertip than facial 
PPG estimated HR.
CONCLUSIONS: HR detection by the Cardiio smartphone application is considered 
accurate at rest and after moderate and vigorous intensity exercise in a healthy young 
adult sample. Although touchless facial PPG detection is convenient, it may not be able 
to consistently detect a HR when body motion is excessive after exercise.

2634 Board #154 June 2 11:00 AM ‑ 12:30 PM
Repeatability of Heart Rate Variability Across Exercise 
Modes
Trent A. Hargens, FACSM, Daniel S. Valcicak, Lindsey M. 
Rodriguez. James Madison University, Harrisonburg, VA.
Email: hargenta@jmu.edu
(No relationships reported)

Heart rate variability (HRV) is a common method for assessing autonomic nervous 
system function. Little research has explored the repeatability of HRV during exercise, 
particularly with differing exercise modes.
PURPOSE: To compare HRV variables during steady-state exercise at the same 
intensity during treadmill (TM) and Cycle (C) exercise.
METHODS: Eleven men (Age = 21.4 ± 2.2; BMI = 24.7 ± 3.1 kg/m2) completed 3 
maximal graded exercise tests, 2 TM and 1 C. During each test, a 5-minute, steady-
state stage was completed, with a target of 5.0 METs. Oxygen consumption (VO2) was 
measured via indirect calorimetry. HRV was measured using the Polar V800 watch, 
and analyzed with Kubios HRV software. Time [Standard deviation of RR intervals 
(SDNN) and mean squared difference of successive RR intervals (RMSSD)] and 
frequency [high frequency power (HF), low frequency power (LF), normalized HF 
(HFnu), normalized LF (LFnu), and the LF/HF ratio] measures of HRV were analyzed, 
with non-normally distributed data Log transformed for analysis.
RESULTS: Heart rate, VO2 and HRV measures did not differ between TM trials. 
Heart rate (111.4 ± 14.1 vs. 112.0 ± 15.8 bpm for TM and C, respectively) and VO2 
(19.2 ± 1.1 vs 19.1 ± 1.2 ml.kg-1.min-1) did not differ between TM and C trials. Minute 
ventilation (38.1 ± 13.9 vs 38.5 ± 13.7) also did not differ. Respiratory exchange 
ratio was lower during the TM trial (0.80) compared to the C trial (0.86, P < 0.01). 

No significant mean differences were noted any HRV variable. Intraclass correlation 
coefficients were significant for SDNN (0.87), RMSSD (0.78), LF (0.83), HF (0.76), 
but not for HFnu (0.38), LFnu (0.38), or the LF/HF ratio (0.43). Bland-Altman analysis 
showed good agreement for all HRV variables (P > 0.05).
CONCLUSION: Results suggest that HRV variables measured during steady-state 
exercise at moderate exercise intensity were repeatable, particularly those associated 
with parasympathetic function. Future research is needed at higher intensities, when 
parasympathetic withdrawal has occurred, and sympathetic control of heart rate is the 
dominant factor.

2635 Board #155 June 2 11:00 AM ‑ 12:30 PM
Maximal Heart Rate Varies Across Laboratory, Field 
Testing, and Competition Among Collegiate Female 
Hockey Athletes.
Zoe R. Ziegler, Andrew Watson, Stacey Brickson, Jennifer 
Sanfilippo. The University of Wisconsin-Madison, Madison, WI.
(No relationships reported)

In order to prescribe training intensities based on maximal heart rate (MHR), it is 
important to determine the potential differences in MHR using a variety of different 
testing conditions. Systematic differences in MHR across testing and competition 
conditions are poorly defined. PURPOSE: To determine if MHR varies between 
laboratory testing, field testing, practice, games and an age-prediction equation in 
collegiate female hockey athletes. METHODS: MHR was measured in 16 NCAA 
Division 1 female hockey athletes during a progressive, graded maximal treadmill 
test (MHRGXT), on-ice fitness testing (MHRFIELD), one season of practices (MHRTRAIN) 
and games (MHRMATCH), and estimated by an age prediction equation (208-0.7 x age; 
MHRPRED). Participants were excluded if they failed to obtain 2 out of 3 criteria during 
MHRGXT: 1) RER ≥ 1.1, 2) plateau in VO2 and 3) attainment of ≥ 90% of MHRPRED. 
MHR measures were compared across different methods by Kruskall-Wallis tests 
and Pearson correlation coefficients were determined between the different methods. 
RESULTS: MHRGXT (194.5 ± 6.0bpm) was significantly higher than MHRFIELD (192.3 
± 4.9bpm, p =0.037) and lower than MHRTRAIN (200.1 ± 8.3bpm, p = 0.0018) and 
MHRMATCH (201.1 ± 11.0bpm, p = 0.01), but not significantly different from MHRPRED 
(193.8 ± 0.9bpm, p = 0.64). Significant correlations were found between MHRGXT and 
MHRFIELD (r = 0.79, p < 0.001) but not MHRTRAIN (r = 0.41, p = 0.11) or MHRMATCH (r 
= 0.10, p = 0.70). MHRPRED was not correlated with any other methods (r = 0.15 to 
0.22, p>0.05 for all). CONCLUSIONS: Among elite female hockey athletes, MHRGXT 
and MHRFIELD were significantly lower than practices and games. This suggests that 
MHR from competition may overestimate the heart rate that is representative of 
maximal aerobic capacity. Use of this value as a reference to prescribe training volume 
could result in unintentionally higher training loads with potentially increased risk of 
overtraining or injury.

2636 Board #156 June 2 11:00 AM ‑ 12:30 PM
Validation Of The Bruce Versus A New Customized 
Submaximal Treadmill Protocol For Determining “True” 
Vo2max
Cody J. Strom1, Robert W. Pettitt, FACSM1, Luke M. Krynski1, 
Nicholas A. Jamnick2, Charles J. Hein1, Cherie D. Pettitt1. 
1Minnesota State University, Mankato, Mankato, MN. 2Victoria 
University, Melbourne, Australia. (Sponsor: Dr. Robert Pettitt, 
FACSM)
Email: Cody.strom@mnsu.edu
(No relationships reported)

A customized submaximal exercise test for cycle ergometry was reported as a superior 
estimate of maximum oxygen uptake (VO2max) in comparison to the YMCA bike test.
PURPOSE: Following similar methodology, we sought to evaluate a custom 
submaximal treadmill test (MSET) with the widely used Bruce submaximal protocol. 
METHODS: Participants (29 women and 21 men; age = 31.37 ± 11.44 y, BMI = 
24.02 ± 3.03) performed a graded exercise test (GXT) with a subsequent exhaustive, 
square-wave bout for the verification of “true” VO2max. In counterbalanced-order, 
subjects then completed submaximal protocols. The MSET consisted of two 3-min 
stages estimated at 35% and 70% of VO2max, where VO2max was estimated with a linear 
regression equation utilizing gender, BMI, age, and self-reported physical activity. 
RESULTS: VO2 values from the GXT and verification bout were 47.2 ± 7.7 and 47.0 
± 7.7 ml·kg-1·min-1, respectively (ICC = 0.99, CV = 2.0%, TE = 0.83 ml·kg-1·min-1), 
with the highest value used as “true” VO2max (47.7 ± 7.7 ml·kg-1·min-1). Neither the 
Bruce (45.95 ± 6.97 ml·kg-1·min-1) nor the MSET (47.3 ± 9.4 ml·kg-1·min-1) differed 
from “true” VO2max. The MSET had a “very large” measurement agreement with 
“true” VO2max (ICC = 0.78, CV of 9.1%, TE = 4.07 ml·kg-1·min-1). Bruce had a “large” 
measurement agreement with “true” VO2max (ICC = 0.62, CV of 10.0%, TE = 4.51 
ml·kg-1·min-1). CONCLUSION: Our findings indicate that the MSET is superior to the 
Bruce protocol because it yields a better measurement agreement for “true” VO2max, is 
more time efficient, and can be used to prescribe exercise.
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2637 Board #157 June 2 11:00 AM ‑ 12:30 PM
Sex Differences In The Optimal Intensity For Cycle 
Ergometer Verification Of VO2max
Brandon J. Sawyer, Janie C. Unkefer, Kaiti A. Freeberg, 
Stephanie D. Gagnon, Nicholas McMahon, Kai Pattison, 
Jennifer M. Beers, Brett B. Baughman. Point Loma Nazarene 
University, San Diego, CA. (Sponsor: Robert Pettitt, FACSM)
Email: bsawyer@pointloma.edu
(No relationships reported)

PURPOSE: Using a verification phase test (VP) following a graded exercise test has 
been shown to be superior to secondary criteria to determine a “true” VO2max. It has 
not been determined if a sex difference in the optimal intensity for cycle ergometry 
VP testing exists. METHODS: 31 participants (16 females, age: 21±1.5 yrs, BMI: 
23.2±3.3 kg/m2; 15 males, age: 22±1.5 yrs, BMI: 24.5± 2.2 kg/m2) completed a ramp 
VO2max test, then on 4 subsequent days, in random order, completed VP tests at 80, 90, 
100, and 105% of the peak wattage achieved during the initial ramp test. RESULTS: 
The VO2max values for each test (Ramp, 80, 90, 100, and 105%) for women were 
2.36±0.35, 2.29±0.34, 2.34±0.33, 2.35±0.31, 2.32±0.32 L/min and for men were 
3.65±0.66, 3.67±0.71, 3.67±0.67, 3.56±0.51, 3.49±0.48 L/min. For males VO2max at 
105% was significantly lower than Ramp (P=0.02), 80% (P <0.01), and 90% (P=0.02). 
Also VO2max at 80% (P = 0.07) and 90% (P = 0.08) was marginally higher than at 
100%. Females showed no significant differences between VO2max values for any VP 
or Ramp test. 10 of the 16 female subjects had their highest VO2max during the 100 or 
105% VP, while 12 of 15 male subjects had their highest from a VP at a submaximal 
wattage. When comparing all VPs a significant sex x test interaction (P=0.01) was 
observed. CONCLUSIONS: Submaximal VP intensities of 80% and 90% of max 
wattage achieved on the ramp test produce the highest VO2max values in males. In 
females the maximal and supramaximal intensities most frequently produced the 
highest VO2max values whereas the 80% led to excessive time to exhaustion (9.23±4.99 
min). In order to obtain the highest VO2max values in the most optimal test time we 
recommend using 90% of max wattage in males and 100 or 105% of max wattage in 
females.

2638 Board #158 June 2 11:00 AM ‑ 12:30 PM
Determining The Optimal Work Rate For Cycle 
Ergometer Verification Phase Testing In Males With 
Obesity
Jennifer M. Beers1, Brett B. Baughman1, Ailish C. Sheard2, 
Jeff A. Sullivan1, Brandon J. Sawyer1. 1Point Loma Nazarene 
University, San Diego, CA. 2California State University Los 
Angeles, Los Angeles, CA. (Sponsor: Robert Pettitt, FACSM)
Email: jennybeers100@pointloma.edu
(No relationships reported)

PURPOSE: The applicability of verification phase (VP) testing as a means to confirm 
the attainment of a ‘true’ VO2max in males with obesity is widely unknown due to only 
two previous published studies on this population. The aim of the present study was to 
assess the validity of verification phase testing on separate days in males with obesity 
and determine the optimal work rate at which the highest VO2max can be elicited. 
METHODS: Nine healthy males with obesity between the ages of 18 and 35 (age = 
24.1 ± 6.1 years; body mass index [BMI] = 33.2 ± 4.2 kg/m2) performed a ramp-style 
VO2max test on the cycle ergometer followed by four randomly assigned constant power 
(verification phase) tests on separate days. VP tests were set at 80, 90, 100 and 105% 
of maximal wattage (Wmax) attained during the ramp test. RESULTS: All participants 
but one attained a higher, but not significant, VO2max (L/min) during a VP test to values 
elicited during the initial ramp test. A trend (p=0.06) was shown for VO2max during 
the 90% (3.61 ± 0.54 L/min) VP to be higher than the ramp (3.37 ± 0.39 L/min). A 
trend (p=0.06) was also seen for VO2max during the 90% VP (3.61 ± 0.54 L/min) to be 
higher than the 105% (3.41 ± 0.53 L/min) test. HRmax was significantly lower/ during 
the 105% VP (170 ± 17 b/min) compared to the 80% (177 ± 16 b/min, P=0.02) and 
90% (176 ± 14 b/min, P=0.02) VP tests. CONCLUSION: Verification phase tests 
at submaximal work rates, of 90% of Wmax attained during the ramp test, may elicit 
the highest VO2max and HRmax in males with obesity. Using a verification test in this 
population may provide more accurate VO2max results as well as more accurate HR 
based exercise prescriptions.

2639 Board #159 June 2 11:00 AM ‑ 12:30 PM
Breathing Valve Resistance Alters Physiological 
Responses During a Graded Exercise Test
Sewan Kim, Eric P. Homestead, William C. Byrnes, FACSM. 
University Colorado Boulder, Boulder, CO. (Sponsor: William 
C. Byrnes, FACSM)
(No relationships reported)

The graded exercise test (GXT) is a fundamental tool in the field of exercise 
physiology, which requires the use of a two-way breathing valve to direct inspiratory 
and expiratory airflow. These two-way breathing valves impose resistances to airflow 
and can increase the work of breathing, thus altering an individual’s physiological 
response to a GXT. PURPOSE: To examine the physiological responses during a 
GXT when using two-way breathing valves with differing resistances to airflow. 
METHODS: Forty healthy subjects participated in this study (10 endurance trained 
males (ETM), 10 endurance trained females (ETF), 10 recreationally active males 
(RAM), and 10 recreationally active females (RAF)). On two separate occasions, 
subjects performed identical GXTs using either the Rudolph 2700 (high resistance) or 
the Daniels’ (low resistance) breathing valve. The GXTs were completed on a treadmill 
and consisted of a submaximal and a maximal phase. During the submaximal phase, 
running economy (RE), energy expenditure (EE), ventilation (VE), heart rate (HR) 
and respiratory exchange ratio (RER) were measured. During the maximal phase, 
peak oxygen consumption (VO2peak), VE, HR, RER and time to exhaustion (TTE) were 
measured. RESULTS: When using the Daniels’ valve, all groups had significantly 
better RE (-2.7, -3.5, -1.9, and -1.8% for ETM, ETF, RAM and RAF, respectively, 
p<0.05) and lower EE (-2.4, -3.4, -2.7, and -2.0% for ETM, ETF, RAM, and RAF, 
respectively, p<0.05) across all submaximal speeds. The ET group also had lower VE 
(4.6 and 3.8% for ETM and ETF, respectively, p<0.05) when using the Daniels’ valve 
across all submaximal speeds. During the maximal phase, TTE was significantly longer 
when using the Daniels’ valve for all groups (6.0, 10.9, 6.2 and 9.8% for ETM, ETF, 
RAM and RAF, respectively, p<0.05). There were no other differences between valves 
in all groups for the submaximal or maximal portions of the GXT. CONCLUSION: 
These findings indicate that higher resistance two-way breathing valves alter the 
assessment of an individual’s RE, VE and EE during submaximal exercise. Although 
breathing valve resistance altered TTE, VO2peak was unchanged. Therefore, airflow 
resistance of a breathing valve must be considered when comparing physiological 
responses to a GXT in the applied and research settings.

2640 Board #160 June 2 11:00 AM ‑ 12:30 PM
Correlation Between Mock-nba Combine And 
Laboratory Measures In Ncaa Dii Men’s Basketball 
Players
Bethany L. Bouvrette, Adam M. Coughlin, Jeremy L. Knous. 
Saginaw Valley State University, University Center, MI.
Email: blbouvre@svsu.edu
(No relationships reported)

Combine style field-testing and laboratory-testing are commonly used to assess and 
track changes in fitness levels in athletes. Purpose: The purpose of this study was to 
examine the relationship between combine tests and changes in aerobic markers and 
anthropometrics during off-season conditioning in men’s Division II basketball players. 
Methods: Anthropometrics were obtained on 12 NCAA Division II men’s basketball 
players (20.5 ± 1.0 yrs; 190.2 ± 8.5 cm; 95.3 ± 15.9 kg) during the post-season (Post) 
and again during pre-season (Pre). All players completed a discontinuous, incremental 
maximal treadmill protocol with alternating 3 min run and 90 sec rest stages. Expired 
respiratory gases and heart rate (EKG) were measured continuously (ParvoMedics, 
Provo, UT). Oxygen consumption (VO2) and heart rate (HR) measurements were 
obtained at stage 3, stage 4, and volitional exhaustion. Body composition values were 
obtained via Bodpod (Cosmed, Rome, Italy). During the off-season an NBA-style 
combine fitness protocol was implemented, testing: standing vertical jump, maximum 
vertical jump, lane agility, three-quarter court sprint speed, 3-RM squats, and 185lbs 
bench press repetitions. Statistical analysis included dependent t-tests for Post versus 
Pre lab-based measures. Pearson correlations were run between off-season changes 
(Pre minus Post) and combine data. Results: No significant changes were found for 
height, weight, or body composition. Significant differences (p ≤ 0.05), via t-tests, 
were found for VO2max (Post: 57 ml/kg/min; Pre: 53 ml/kg/min), VO2 stage 4 (Post: 
58 ml/kg/min; Pre: 54 ml/kg/min) and HR maximum (Post: 193 bpm; Pre: 182 bpm). 
Correlations were observed between 185lbs bench press repetitions and changes in 
fat mass (r = -0.845, p ≤ 0.05) and fat-free mass (r = 0.882, p ≤ 0.05). Additional 
significant correlations included changes in percent of HRmax at stage 3 with maximal 
vertical jump (r = -0.864, p ≤ 0.05) and changes in percent of HRmax at stage 4 
with lane agility (r = 0.967, p ≤ 0.05). Conclusion: Combine fitness data correlated 
minimally with changes observed in aerobic kinetics and anthropometrics between 
post and pre-season testing. Thus, various fitness assessment measures must be used 
when assessing fitness levels in basketball players due to the diverse physical demands 
of the sport.
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2641 Board #161 June 2 11:00 AM ‑ 12:30 PM
Biomechanical Comparison Of Countermovement 
Jumps On Land And In Water: Age Effects
Dennis Dolny, Talin Louder, Eadric Bressel. Utah State 
University, Logan, UT.
Email: dennis.dolny@usu.edu
(No relationships reported)

The use of a reduced impact, aquatic environment for physical activity and 
rehabilitation in older adults has become a focus of recent literature. PURPOSE 
The present study sought to evaluate the mechanical specificity of countermovement 
jumps performed on land and in water in older adults. METHODS Fifty-six young 
(22.0±3.9years) adults and twelve healthy older (57.3±4.4yr) adults were asked to 
perform maximal countermovement jumps on land and in chest-deep water. Kinetic 
and kinematic measures of jump performance were obtained using a tri-axial force 
platform and two dimensional videography, respectively. RESULTS As expected, 
peak (PP) and mean mechanical power (MP) outputs were greater (p<.001) for 
jumps performed by young vs older adults (PP:7322±4035W;MP:3049±1771W) and 
for jumps performed by all subjects in water (PP:9387±3981W;MP:3781±1864W) 
vs land. Compared to young adults, older adults experienced less of an increase in 
bodyweight normalized PP and MP for jumps performed in water vs land (p<0.05). 
Peak movement velocities in older adults tended to be slower, with older adults 
spending 55% greater time in body unweighting. Compared to land, unweighting time 
increased more in the water for older adults (Land: 0.5±0.3s;Water:1.2±0.7s) than 
young adults (Land:0.4±0.1s;Water:0.7±0.2s). Across ages, amortization rate was 
26% greater for jumps performed in water and, in comparison with younger adults, 
amortization time in older adults was 20% longer in duration. A 1444% increase 
in peak dorsiflexion velocity for jumps performed in water (66±34°/s vs. 4±7°/s), 
suggests that loading strategy during amortization is likely unique from land-based 
jumping. CONCLUSION The aquatic environment produces jumping movements that 
are mechanically distinct from jumping movements performed on land. The results of 
the present study suggest that jumping in an aquatic environment may be beneficial 
in older adults training to improve mechanical power output and lower-extremity 
neuromuscular function.

2642 Board #162 June 2 11:00 AM ‑ 12:30 PM
Talk Test As A Marker For Maximal Lactate Steady 
State In Athletes
Carl Foster, FACSM, Danielle Kolman, Sarah Ault, John P. 
Porcari, FACSM, Richard P. Mikat, FACSM. University of 
Wisconsin-La Crosse, La Crosse, WI.
Email: cfoster@uwlax.edu
(No relationships reported)

The Talk Test (TT) is a simple surrogate of standard methods of exercise prescription. 
Purpose: To evaluate if the TT can identify Maximal Lactate Steady State (MLSS) 
in athletes. Methods: Well-trained triathletes (m=7, f=5) performed two incremental 
cycle tests to identify stages of the TT (101 words, with stages of Last Positive (LP), 
Equivocal (EX) and Negative (NEG) relative to speech comfort) and respiratory 
markers (VT, RCT, VO2max). They also performed multiple constant power output 
(PO) rides to identify MLSS. During the steady-state rides HR, RPE, TT, and blood 
lactate were measured. Results: The PO at steady-state MLSS (201 + 48W) was 
significantly different than at incremental LP-1 (173 + 57W), EQ (223 + 51W) and 
NEG (250 + 52W). It was not significantly different than incremental LP (195 + 52W). 
During the course of the steady-state rides, HR was ~75%HRR, blood lactate was 
~4.5 mmol. l-1, RPE was ~5-6, and speech comfort was constant at EQ. Conclusions: 
In well-trained athletes, the LP stage of the TT yields a PO that approximates MLSS 
during steady-state exercise.

2643 Board #163 June 2 11:00 AM ‑ 12:30 PM
Comparison of the Talk Test and Percent Heart Rate 
Reserve for Exercise Prescription
John P. Porcari, FACSM, Carl Foster, FACSM, Katelyn Falck, 
Samantha Suckow, Jillian Turek, Anna Wargowsky, Maria L. 
Cress, Scott T. Doberstein. University of Wisconsin - La Crosse, 
La Crosse, WI.
Email: jporcari@uwlax.edu
(No relationships reported)

Exercise intensity is traditionally prescribed using %HRmax, %HRR, %VO2max or 
%VO2R. Recently, the Talk Test (TT) has been proposed as an alternative method 
to guide exercise intensity. However, it is unknown if prescribing exercise intensity 
solely using the TT can provoke training responses that are comparable to traditional 
guidelines. PURPOSE: To compare the training responses consequent to training 
using either the TT or %HRR. METHODS: Forty-four subjects (17 males and 27 
females: age=20.4+3.02 yrs; ht=170.5+9.79 cm; wt=71.9+13.63 kg) completed an 
incremental maximal cycle ergometer test, were stratified by VO2max and gender, 
and randomly assigned to training groups guided by either %HRR (n=20) or the 
TT (n=24). Both groups completed 40-minute training sessions 3 days per week for 
10 weeks. In the HRR group, exercise intensity was targeted at 40-59 %HRR for 
weeks 1-4, 50-59 %HRR for weeks 5-8, and 60-79 %HRR for weeks 9-10. In the TT 
group, exercise intensity was targeted at the highest power output that still allowed 
for comfortable speech. Changes in VO2max, peak power output (PPO – watts and 
watts/kg), ventilatory threshold (VT); and PO at VT, were compared between groups 
using two-way ANOVA with repeated measures. RESULTS: There were significant 
(p<.05) pre vs. post increases in VO2max (TT=+10.6%; HRR=+11.5%), PPO - 
watts (TT=+18.5%; HRR=+14.1%), PPO - watts/kg (TT=+19%; HRR=+14%), VT 
(TT=+56.9%; HRR=+32.7%), and PO at VT (TT=+39%; HRR=+43%) in both groups 
as a result of training, with no significant differences (p>.05) in the magnitude of 
improvement between groups. CONCLUSION: Guiding exercise prescription using 
the TT is a simple and effective method for prescribing exercise intensity and elicits 
improvements in exercise performance that are comparable to traditional %HRR 
guidelines.

2644 Board #164 June 2 11:00 AM ‑ 12:30 PM
Repeatability Of 5-km Time Trials On A Non-motorized 
Treadmill
Chandon L. Hines, Emily P. Kennedy, Hunter S. Waldman, Alex 
J. Heatherly, Gavin W. Hall, Eric K. O’Neal. University of North 
Alabama, Florence, AL. (Sponsor: Matt Green, FACSM)
(No relationships reported)

Non-motorized treadmills (NMT) allow for continuous self-selection of pace during 
time trials (TT). Belt resistance of NMT results in reduction in time-trial performance 
versus treadmill or road running, but the repeatability between NMT TT is not well- 
documented. PURPOSE: This study examined variability across three, 5-km time 
trials on a NMT (Curve 3.0, Woodway Inc., Waukesha, WI). METHODS: Eleven 
male runners (30 ± 10 y) with no previous experience running on the NMT, were 
instructed to cover 5-km on the NMT as quickly as possible on 3 occasions. Time 
was not expressed, but runners were informed of distance at each km and when 0.3 
km remained. RPE, velocity, and power were assessed/averaged for each kilometer. 
RESULTS: There was no main effect (p = 0.48) for trial number based on completion 
time, but mean finishing time was 22 s slower during the TT2 versus TT1. Intraclass 
correlation was high for TT1-TT2, (ICC = 0.95), but improved for TT2-TT3 (ICC = 
0.99). Bland-Altman plots reveal the 95% upper and lower levels of agreement were 
-173 to 217 s for TT1-TT2, but drastically improved for TT2-TT3 (-116 to 63 s). Main 
effects were found for time but not trial on RPE, velocity, or power based on trial 
when data was broken down into 1-km intervals. CONCLUSION: Despite a lack of 
statistical significance between time trials, there was a trend in the data for runners 
to start TT2 with a more cautionary pace for the first 2-km. Multiple participants 
anecdotally reported posterior leg muscle fatigue that they were unaccustomed to 
experiencing during road or motorized treadmill running, possibly explain the pacing 
modification. When NMT are used for performance testing of 5-km distance, we 
suggest a familiarization TT be initiated before experimental treatment sessions.
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2645 Board #165 June 2 11:00 AM ‑ 12:30 PM
The Validity Of A Ruler-Based Alternative To The Sit 
And Reach Test In Females
Mark G. Cullum, Justin R. Bland, Ken R. Turley, FACSM. 
Harding University, Searcy, AR. (Sponsor: Ken R. Turley, 
FACSM)
Email: mcullum@harding.edu
(No relationships reported)

Previous research on male subjects demonstrated the validity and reliability of a new 
ruler-based protocol as an alternative to the Modified Sit and Reach test (Cullum and 
Turley, 2016 MSSE Abstract) . In contrast to the Sit and Reach test, which requires 
specialized equipment and a person to administer the test, the new protocol only 
requires commonly available tools and can be administered by the subject without 
assistance. To date, however, this protocol has not been validated for a female 
population.
PURPOSE: The purpose of this study is to assess the validity and reliability of the 
ruler-based protocol as an alternative to the Modified Sit and Reach test for a female 
population.
METHODS: Sixty-two females participated in the research project. Following a 
measurement of height and weight, subjects completed in a randomized order the 
modified Sit and Reach test using the standard measurement device and the new 
ruler-based protocol. This procedure had subjects stand with a 12-inch ruler extended 
from between their hands, bend over at the waist, and allow the floor to push the ruler 
into their hands as far as possible. The remaining length beyond their fingertips was 
recorded as their score. A Pearson correlation was utilized to compare the results from 
the two protocols. A second group of 32 subjects performed both tests in a randomized 
order on two separate occasions to establish the test-retest reliability of the protocols, 
as indicated by Intraclass Correlation.
RESULTS: The analysis comparing the two protocols resulted in an r value of - 0.826. 
The two trials for the test-retest analysis of the Sit and Reach protocol yielded a mean 
and standard deviation of 15.35 ± 3.03 inches and 15.95 ± 3.16 inches, while trials for 
the new protocol resulted in values of -3.76 ± 3.28 inches and -3.48 ± 3.41 inches. The 
test-retest analysis determined Intraclass Correlation values of 0.950 for the Sit and 
Reach test and 0.956 for the new protocol.
CONCLUSIONS: There was a strong correlation between the ruler-based protocol 
and the sit and reach test, in conjunction with very high high test-retest reliability for 
both protocols, suggesting that a valid measurement of an individual’s hip and lower 
back flexibility can be obtained with the new protocol.

2646 Board #166 June 2 11:00 AM ‑ 12:30 PM
The Effect of Cadence on Muscular Activity and 
Performance During the Push-Up Exercise
Chris Pitsikoulis1, David Cesario1, Hae Ryong Chung2. 1Aurora 
University, Aurora, IL. 2Clayton State University, Morrow, GA.
Email: cpitsikoulis@aurora.edu
(No relationships reported)

The push-up is a classic exercise that is used to strengthen the upper body. It is popular 
because it is a body weight exercise which can be modified to accommodate different 
ability levels. The push-up is also used to assess muscular endurance during fitness 
testing. Though several standardized protocols have been established, there are still 
execution related issues that have not been fully examined to date, which may affect 
interpretation of testing and training outcomes. PURPOSE: To study the effects of 
cadence on performance and electromyographic (EMG) activity of the pectoralis major 
and triceps brachii during a push-up exercise to failure in young and healthy college 
males. METHODS: Thirteen subjects (age = 22.5 + 3.4 years) recruited for this study. 
Height, weight and body composition were measured. Subjects completed one-set of 
push-ups to failure at the following cadence during 5 randomly assigned sessions: (1) 
120 beats per minute (bpm), (2) 60 bpm, (3) 40 bpm, (4) 30 bpm, (5) self-selected 
pace (SSP). EMG activity of the right pectoralis major and right triceps brachii were 
recorded during each session. Repeated measures ANOVA were used to determine 
differences between sessions. RESULTS: Subjects completed 35.15 (+ 17.70) push-
ups at the self-selected pace, 23.15 (+ 13.99) at the 30 bpm, 25.23 (+ 12.83) at 40 
bpm, 28.31 (+ 12.89) at 60 bpm and 31.31 (+ 15.04) at 120 bpm. The total number of 
completed repetitions was significantly different between sessions. SSP, which equated 
to 98 bpm (+ 20.75) was greater than 30 bpm (p= .000), 40 bpm (p=.001), and 60 
bpm (p=.019). Push-ups performed at 120 bpm was greater than 30 bpm (.033) and 40 
bpm (p= .015) and push-ups performed at 60 bpm was greater than 40 bpm (p=.002). 
There were no differences in the EMG activity of the pectoralis major or triceps brachii 
between the 5 cadence sessions. CONCLUSIONS: Young and healthy college-age 
subjects performed more push-ups to failure at a self-selected pace compared to slower 
cadences without differences in EMG activity in the pectoralis major or triceps brachii. 
Self-selected pace appears to be optimal in terms of push-up performance compared to 
slower cadences and supports self-selected for testing purposes. However, additional 
work is necessary to investigate higher cadences, additional muscles, and energy costs 
at different speeds.

2647 Board #167 June 2 11:00 AM ‑ 12:30 PM
Estimation of the Lactate Threshold Using a New 
Wireless Near-Infrared Spectroscopy System
Shara Perry1, Lindsay Davis1, Paul Bender1, John 
Thistlethwaite1, Craig Broeder, FACSM2, Jakob D. Lauver3, 
Trent E. Cayot1. 1Ohio Dominican University, Columbus, OH. 
2Exercising Nutritionally, LLC, Lisle, IL. 3Adrian College, 
Adrian, MI. (Sponsor: Craig Broeder, FACSM)
(No relationships reported)

Lactate threshold (LT) is an important variable to consider for aerobic training 
programs and has traditionally been analyzed by measuring blood lactate concentration 
([La]) during maximal exercise tests. Previously, near-infrared spectroscopy (NIRS) 
techniques have been used to non-invasively estimate the LT during maximal exercise 
tests by assessing the microvascular oxygenation (SmO2) response. PURPOSE: To 
determine the validity and reliability of a new wireless NIRS system in estimating the 
LT during a maximal exercise test. METHODS: 10 subjects with minimal cycling 
experience (29 ± 3 yrs, 1.8 ± 0.1 m, 79.1 ± 12.6 kg, 35.8 ± 5.6 mL/kg/min) performed 
two exercise sessions, separated by 7 d, of a step protocol (+25 W / 3 min) to volitional 
fatigue on a Monark 839E cycle ergometer. During session 1, arterialized venous blood 
samples were collected during the last 15 s of each stage to assess [La]. Additionally, 
the SmO2 response (NIRS1) was continuously recorded at a sampling rate of 2 Hz 
using a wireless NIRS sensor placed on the vastus lateralis. To assess reliability of the 
NIRS system, the SmO2 response was measured again during session 2 (NIRS2) as the 
subjects repeated the same cycling step protocol from session 1. All SmO2 data were 
averaged over the last 15 s of each stage. Thresholds based upon the [La], NIRS1, 
and NIRS2 responses to the increasing work rate were detected via visual inspection, 
by 3 experienced investigators blinded to the subjects and conditions, and computer 
modeling (Dmax, Modified Dmax). One-way, repeated measures ANOVA was used to 
test for significant differences (p < 0.05) between threshold detection methods ([La], 
NIRS1, NIRS2). RESULTS: Moderate-good inter-rater reliability between visual 
inspection raters was observed (ICC = 0.58-0.80). Visual inspection of the thresholds 
displayed no difference between threshold detection methods ([La] = 114 ± 12W, 
NIRS1 = 114 ± 21W, NIRS2 = 109 ± 26W). No difference was detected between 
threshold detection methods when analyzed using the Dmax ([La] = 130 ± 44W, 
NIRS1 = 120 ± 28W, NIRS2 = 138 ± 32W) or modified Dmax ([La] = 130 ± 44W, 
NIRS1 = 119 ± 28W, NIRS2 = 136 ± 32W). CONCLUSIONS: The new wireless 
NIRS system may be able to accurately and reliably estimate the LT during maximal 
exercise tests performed on a cycle ergometer in a healthy, adult population.

2648 Board #168 June 2 11:00 AM ‑ 12:30 PM
Effectiveness of a Student-Led Worksite Wellness 
Project Addressing Health-Related Physical Fitness
Jeffrey M. Hartman. Gardner-Webb University, Boiling Springs, 
NC.
Email: jhartman@gardner-webb.edu
(No relationships reported)

Individuals who are not regularly physically active are at a greater risk for developing 
chronic diseases, with at least 1.9 million annual deaths attributed to physical 
inactivity, making it the fourth leading cause of global mortality.
PURPOSE: To measure the impact of a 14-week student-led wellness project aimed 
at increasing physical activity while also addressing four components of health-related 
physical fitness: cardio-respiratory fitness, musculoskeletal fitness, body composition, 
and flexibility. METHODS: 46 apparently healthy adults volunteered to participate 
in this study. Week 1 and 14 were devoted to pre- and post-fitness assessment data 
collection utilizing The President’s Challenge Adult Fitness Test. Weeks 2-13 were 
dedicated to addressing the participants’ goals, as well as any strengths/weakness 
identified in the first fitness assessment. Data were compared using paired t-tests. 
RESULTS: There were statistically significant (p < .05) improvements in the 
following variables from pre- to post-assessment: resting heart rate (73.6 vs. 68.3 
bpm), weight (88.7 vs. 86.6 kg), waist circumference (91.1 vs. 86.8 cm), BMI (30.1 
vs. 29.3 kg/m2), VO2max (29.7 vs. 34.7 mL/kg/min), musculoskeletal fitness (push-ups: 
17.1 vs. 27.6; sit-ups: 28.3 vs. 42.7), flexibility (37.1 vs. 41.5 cm), and overall fitness 
score (38.5 vs. 58.4%). CONCLUSIONS: Exercise Science students were effective 
at improving overall physical fitness and decreasing overall mortality risk in an 
apparently healthy adult population. Colleges and Universities with Exercise Science 
programs should aim to decrease physical inactivity on campus by implementing 
student-led worksite wellness initiatives.
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2649 Board #169 June 2 11:00 AM ‑ 12:30 PM
Validation Of A 10-point OMNI Rating Of Perceived 
Exertion Colored Scale
Nien Xiang Tou, Govindasamy Balasekaran, FACSM, Dianna 
Thor, Ivyna Tan, Jolene Lim. Nanyang Technological University, 
Singapore, Singapore.
Email: nienxiang.tou@nie.edu.sg
(No relationships reported)

Using visual cues such as colors along with the standardized numerical and verbal 
descriptors in OMNI scales may be more appealing to an exercise cohort to measure 
perceived exertion accurately. Purpose: To examine the concurrent and construct 
validity of a newly developed 10-point OMNI Ratings of Perceived Exertion (RPE) 
Colored Scale (OMNI-Color) in young adult women and men. Methods: 40 subjects 
(age (yrs): 22.75 ± 1.79; weight (kg): 60.05 ± 10.67; height (cm): 167.12 ± 5.87)) 
participated in a cross-sectional, perceptual estimation paradigm to assess exertional 
perception via two exercise protocols: a load-incremented cycle ergometer protocol 
(n = 20) and a progressive graded treadmill protocol (n = 20). Equal number of 
participants of each gender were recruited for each study and all participants undertook 
the respective protocols on two separate trials, one week apart. Oxygen uptake (VO2; 
ml*kg-1*min-1), heart rate (HR; beats*min-1) and RPE were recorded at each exercise 
stage. RPE was estimated with the OMNI-Color and either the OMNI Adult Walk/
Run Scale (OMNI-WS) or the Adult OMNI Scale of Perceived Exertion for Cycle 
Ergometer Exercise (OMNI-Cycle) in a counterbalanced and randomized manner for 
respective studies. Correlations between the scales were used to examine the construct 
validity. Concurrent validity was evaluated with correlations between the RPE values 
of OMNI-Color, and both VO2 and HR. Results: Linear regression analyses showed 
that the RPE derived from the OMNI-Color distributed as a positive linear function 
for both VO2 and HR (r = .97 to .99; p < .05) for total cohort. In the cycle ergometer 
protocol, RPE derived from the OMNI-Color distributed as a linear function of the 
OMNI-Cycle (r = 0.996 to 0.998; p < .01) for both genders. In the progressive graded 
treadmill protocol, RPE derived from the OMNI-Color distributed as a linear function 
of the OMNI-WS (r = .998 to .999, p < .05) for both genders. Independent sample 
t test found no significant differences between OMNI-Color and OMNI-Cycle or 
OMNI-WS. Conclusion: Both concurrent and construct validity were established for 
the OMNI-Color. OMNI-Color may be used as an alternative scale to measure RPE 
during exercise, regardless of modality. Future research can further explore the scale’s 
validity and applicability to other populations.

2650 Board #170 June 2 11:00 AM ‑ 12:30 PM
Validation Of Heart Rate Sensor And Phone App In Lab 
Versus Home-based Environment
Galen Morton1, Carmine Greico2, Ann Gibson, FACSM1. 
1University of New Mexico, Albuquerque, NM. 2Colorado Mesa 
University, Grand Junction, CO. (Sponsor: Dr. Ann L. Gibson, 
FACSM)
Email: gmorton@unm.edu
(No relationships reported)

Purpose: Heart rate variability (HRV)—beat-to-beat changes in the time interval 
between consecutive cardiac cycles—is a manifestation of the autonomic nervous 
system. The existing literature reflects validation studies of HRV using portable 
devices as compared to data generated by an electrocardiogram. In view of this 
agreement the present investigation, using a portable system, sought to establish if 
HRV measurements taken in the laboratory and home environments were equivalent. 
Methods: Twenty men (Age 24.4, ±3.9 year; Height 179.3 ±8.0 cm; Weight 86.9 ±19.4 
Kg) volunteered to obtain six HRV readings on separate days, three in a controlled 
laboratory (L) environment and three days at home (H). A coin toss determined 
the environment in which three HRV recordings would occur first. A commercially 
available heart rate (HR) sensor coupled to a cell phone app was used to record all 
data; the results were analyzed by a downloaded HRV software package. Subjects 
were familiarized with the HR sensor and phone app prior to data collection. All data 
were recorded in the morning with subjects resting in the supine position and breathing 
normally. No device was used for pacing purposes. The phone app recorded 60 sec 
of coronary electrical signals for analysis. Results: Nonsignificant environmental 
differences in grand mean HR (H=62.9, L=61.2), mean RR (H=1008.8, L=1024.8), 
RMSSD (H=86.06, L=79.41), pNN50 (H=39.72, L=42.72), and LF/HF (H=2.151, 
L=2.386) were found. A subject-to-subject r2 coefficient of determination analysis 
contrasting environments yielded a variance for HR (.61), mean RR (.70), RMSSD 
(.85), pNN50 (.54), and LF/HF (.07). Conclusion: For our sample, a commercial heart 
rate sensor and phone app provided a valid system for recording morning HRV at rest 
in a home-based setting; these findings consequently open the door for future field 
research using this monitor and phone app system.

2651 Board #171 June 2 11:00 AM ‑ 12:30 PM
Ventilatory Thresholds Differ Between Bruce And Self-
paced Vo2Max Tests
Cory M. Scheadler1, Gabriel Sanders1, Heather Mello1, Anthony 
Couch1, Nicholas Hanson2. 1Northern Kentucky University, 
Highland Heights, KY. 2Western Michigan University, 
Kalamazoo, MI.
Email: scheadlerc1@nku.edu
(No relationships reported)

Self-paced VO2max tests (SPV) are a fairly recent development in cardiorespiratory 
testing. SPV’s have been considered valid for measuring VO2max, however, other 
measurements such as ventilatory threshold (VT) are also important when completing 
such cardiorespiratory testing and have not been adequately studied. It has been 
suggested that VT cannot be measured during SPV. PURPOSE: The purpose of this 
study was to determine whether the first VT (VT1) and second VT (VT2) could be 
identified during an SPV and how it compared to VT1 and VT2 determined during a 
Bruce protocol. It was hypothesized that VT1 and VT2 could be determined during 
SPV and would not be different than the VT1 and VT2 identified during the Bruce 
protocol. METHODS: 10 healthy, recreationally active subjects (9 male, 1 female, 
25.4 ± 9.0 years) completed SPV and Bruce protocols on the same treadmill in 
random order. Gas sampling was processed as 15 breath moving averages. VT1 and 
VT2 were determined by identifying breaks in the VE, VE/VO2, PETO2, VE/VCO2 
and PETCO2 versus time slopes as well as the VE versus VCO2 slope. The researcher 
analyzing VT was not involved in testing and was blind to the protocol. VT1 and VT2 
was expressed as a percentage of the maximal VO2 (%VO2max) attained during the 
respective protocol. Paired t-tests were used to identify differences between protocols 
for VO2max, VT1 and VT2. RESULTS: VO2max was not different between Bruce and 
SPV protocols (55.5 ± 5.5 vs 56.6 ± 4.5 ml*kg-1*min-1, respectively, p = 0.15). Five 
tests (4 during SPV) produced atypical slopes and VT2 identification was difficult. 
VT1 occurred at a higher %VO2max in SPV (41.1 ± 8.1 SPV vs 32.2 ± 7.4 Bruce, p = 
0.005) as did VT2 (86.4 ± 7.5 SPV vs 67.8 ± 8.9 Bruce, p < 0.001). CONCLUSIONS: 
SPV allowed subjects to alter their pace and their ventilatory responses making it 
more difficult to identify VT. Higher VT in SPV is in contrast to recent research. 
The magnitude of difference in VT may be due to both the difficulty in identifying 
VT in SPV and also the potential for SPV to allow subjects to alter their metabolic 
requirements and postpone anaerobiosis. Measurement of blood lactate throughout 
testing is needed to aid in the validation of VT in SPV.

2652 Board #172 June 2 11:00 AM ‑ 12:30 PM
Relationship Between Physiological Lab Tests and 
On-Ice Measures Among NCAA DIII Collegiate Hockey 
Players
Devon J. Erps1, Adam Coughlin2, Andrea Workman1, Joe 
Williams1, Stephen McGregor1. 1Eastern Michigan University, 
Ypsilanti, MI. 2Saginaw Valley State University, University 
Center, MI. (Sponsor: Mark Peterson, FACSM)
Email: derps@emich.edu
(No relationships reported)

Previous scientific studies have examined the connection between physical fitness tests 
and NHL draft success (Burr, 2008). Others examined correlation of physiological 
lab test results and measures such as plus/minus score and skating speed in collegiate 
hockey players (Peyer, 2011). PURPOSE: To determine if laboratory physiological 
test results correlate to on ice measures obtained from a wearable sensor including 
accelerations, heart rate and breathing rate. METHODS: Seven NCAA division III 
hockey players consented to procedures approved by Adrian College Human Subjects 
Committee. Lab tests including the Wingate, treadmill running VO2max and lactate 
threshold were performed four times periodically throughout the five-month hockey 
season. The Wingate was used to determine mean power (MP), peak power (PP), 
and anaerobic fatigue (AF) values. Treadmill VO2Max tests were performed using 
procedures previously validated (Peyer, 2011), which provided VO2Max and time 
on treadmill variables. Aside from VO2Max and lactate threshold, V2 Lac (Lactate 
levels at end of VO2Max test) and V2 Lac P1 (levels one minute after test) were also 
determined. On-ice measures were obtained from wearable sensors (Zephyr, MD), 
which consisted of a triaxial accelerometer, as well as HR and breathing rate (BR) 
monitor. Accelerations were used to calculate Mechanical Intensity (MI), which 
reflected instantaneous accelerations and Load (ML), which reflected cumulative 
accelerations over time. HR and BR were used to calculate instantaneous physiological 
intensity (PI) and physiological load (PL) an accumulation of these physiological 
values over the session. Statistical analyses were performed using SPSS 21.0 (IBM, 
NY) RESULTS: The strongest correlations were observed between Wingate variables 
AF and MI (.60, p<.001), PP and ML (.54, p<.001), AF and ML (.58, p<.001). Strong 
inverse correlations were observed between ML and both V2 Lac (-0.512, p=.001) 
and V2 Lac P1 (-0.544, p<.001). CONCLUSION: There are positive correlations 
between laboratory measures of anaerobic fitness and on-ice accelerations. Further, 
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lower lactate accumulation following a VO2max test is associated with the ability to 
generate higher cumulative accelerations during on-ice sessions among NCAA DIII 
hockey players.

2653 Board #173 June 2 11:00 AM ‑ 12:30 PM
Comparison Of Pre- And Post-season Laboratory And 
On-ice Measures Among NCAA Division III Hockey 
Players
Dakota Burke1, Stephen McGregor1, Andrea Workman1, Joe 
Williams1, Adam Coughlin2, Martin Urbaniak1. 1Eastern 
Michigan University, Ypsilanti, MI. 2Saginaw Valley State 
University, Grand Rapids, MI. (Sponsor: Mark Peterson, 
FACSM)
(No relationships reported)

PURPOSE: The purpose of this study was to compare on-ice physiological measures 
to pre- and post- season off-ice physiological laboratory tests to determine i) the 
relationship between off-ice tests and on-ice performance and ii) changes over the 
course of a season among collegiate ice-hockey players METHODS: Seven NCAA 
D III male ice hockey players (age 22 ±0.5, weight 87.89kg ±6.1kg, height 185.4cm 
±3.4 cm) participated in procedures approved by the Adrian College Human Subjects 
Committee. Laboratory tests including the Wingate anaerobic test, treadmill VO2max 
test, and lactate threshold tests, were performed at the beginning and end of the 
5 month hockey season. Peak power output (PP), mean power output (MP), and 
anaerobic fatigue (AF) were assessed by the Wingate test. A VO2max test, previously 
validated among ice hockey players, was used to obtain VO2max values and time 
on treadmill. Lactate levels were also measured at the end of the VO2max test (V2 
Lac) and one minute after the completion of the test (V2 Lac P1). Subjects wore a 
Zephyr bioharness (Zephyr, MD) to measure on-ice physiological exertions during 
all practices and games. The sensor measured triaxial accelerations, breathing rate, 
and heart rate. Statistics were performed using SPSS 21.0 (IBM, NY). Season-long 
measures were divided into quartiles to correspond to laboratory testing. Data from 
the sensors from the first and last quartiles was compared to pre- and post-season 
lab tests. RESULTS: There were no significant differences from pre- to post-season 
among any laboratory tests. In contrast, there were significant decreases in average 
on-ice accelerations at 10, 20, 30 and 60 seconds (p<.05). There were non-significant 
changes in average accelerations over 20 minutes, while average accelerations over 
45 minutes significantly increased (p<.05). CONCLUSION: The increase in average 
accelerations over 45 minutes from pre- to post- season suggest an increase in on-ice 
aerobic fitness. The decrease in average accelerations during anaerobic measures at 
10 to 60 seconds suggest decreased anaerobic capacity of the subjects that were not 
identified by Wingate tests. Wearable sensors may provide additional information to 
laboratory testing for the assessment of physiological changes across a season among 
collegiate hockey players.

2654 Board #174 June 2 11:00 AM ‑ 12:30 PM
Determination of Trials Needed for Measurement 
Consistency of Standing Long Jump in Collegiate 
Volleyball Players
Robert Ah Sue1, Chad Harris, FACSM2, Kent J. Adams, 
FACSM3, Joseph Berning, FACSM4, Mark DeBeliso, FACSM1. 
1Southern Utah University, Cedar City, UT. 2Metropolitan State 
University of Denver, Denver, CO. 3California State University 
Monterey Bay, Seaside, CA. 4New Mexico State University, Las 
Cruces, NM.
(No relationships reported)

Lower body power is an important physical attribute of competitive volleyball athletes. 
In order to best evaluate such an attribute, it is important that the test reliability is 
established using a sport specific athlete group and used in a realistic application to 
the particular sport. Furthermore, identification of the appropriate number of trials to 
use during assessment, insures accuracy of scores and time efficiency for coaches. 
PURPOSE: This aim of this investigation was to establish the minimum number 
of trials needed for reliability of the standing long jump (SLJ) in female collegiate 
volleyball players. METHODS: Nine female athletes (age: 18.3±0.5yrs, height: 
179.2±5.3cm, mass: 68.8±7.9kg) completed five trials of a SLJ. Jumps were performed 
at 2, 6, 10, 14 and 18 minutes following a dynamic warm-up. In an attempt to simulate 
the active nature of sport, the athletes alternated between walking and jogging the 
length of a basketball court between successive trials. For the SLJ, subjects performed 
a standard countermovement SLJ and distance in centimeters was measured from 
the starting line to the rear-most heel upon landing. Pearson (PCC) and Intraclass 
(ICC) Correlation Coefficients were calculated between successive trials. RESULTS: 
Means for the for the successive trials were as follows: Trial 1: 191.4±10.1cm; Trial 
2: 196.1±10.2cm; Trial 3: 200.0±10.3; Trial 4: 200.0±11.8cm; Trial 5: 200.7±9.6cm. 
Mean difference between successive trials (i.e. Trials 2 to 1, 3 to 2, 4 to 3 and 5 to 
4) were; 4.8±6.9, 3.8±5.5, -0.40±5.6 and 1.1±5.4. PCC and ICC for successive trials 
were: 0.77 and 0.82; 0.86 and 0.89; 0.88 and 0.91; 0.89 and 0.91. CONCLUSIONS: 

Given the parameters of this study, adequate assessment of SLJ performance is best 
achieved using three trials. Enhanced consistency was not realized with application of 
additional trials. Therefore, when testing female collegiate volleyball athletes for lower 
body power using the SLJ, three trials are sufficient.

2655 Board #175 June 2 11:00 AM ‑ 12:30 PM
Comparison Of Cardiorespiratory Responses During 
Body Weight-supported Treadmill And Standard 
Treadmill Exercise
Kyle D. Biggerstaff, Kaitlyn Abruzzese, Desiree Patterson, 
Christopher Irvine, Matthew F. Brisebois. Texas Woman’s 
University, Denton, TX.
(No relationships reported)

Treadmills that partially support body weight are used in some rehabilitation settings. 
Cardiorespiratory responses to this type of exercise have been reported in very few 
published studies.
PURPOSE: To determine the cardiorespiratory response to graded exercise on a 
standard treadmill (ST) and body weight-supported treadmill (BWST). METHODS: 
In random order, 20-36 yr old adults (n = 6 males, 4 females) performed BWST and 
ST trials. Identical exercise sessions were performed on each treadmill except 25% of 
body weight was supported by the BWST. On each treadmill a two-minute warm up 
was performed at 2 mph and 0% grade, followed by 6 minutes of exercise at 3% grade 
at each of the following treadmill velocities: 3, 4.5, and 6 mph. Expired respiratory 
gases were analyzed each minute. Steady state heart rate, VO2, VCO2 and RER were 
calculated as the average value during the final three minutes of each 6 min exercise 
stage. Blood pressure and RPE were recorded during the final minute of each stage. 
A 2x3 repeated measures ANOVA was used to determine significant differences at 
the p<.05 level, and the LSD method for post hoc analyses. RESULTS: There was 
a significant difference (p<.05) in absolute VO2 between ST and BWST at 4.5 mph 
(2.14±.39 v 1.42±.27 l∙min-1) and 6 mph (2.75±.58 v 1.79±.40 l∙min-1). Relative VO2 
was significantly different (p<.05) at each exercise intensity between treadmills (ST v 
BWST: 16.0±1.1 v 13.6±1.2; 31.2±2.0 v 20.6±2.4; 39.8±1.9 v 25.8±2.9 ml∙kg-1∙min-1). 
There was a significant difference (p<.05) in VCO2 between the ST and BWST at 4.5 
mph (2.10±.43 v 1.32±.26 l∙min-1) and 6 mph (2.88±.63 v 1.68±.39 l∙min-1). There 
was a significant difference (p<.05) in RER between the ST (1.05±.08) and BWST 
(.94±.06) at 6 mph. The HR was significantly different (p<.05) between ST and BWST 
at 4.5 mph (162±17 v 128±17 bpm) and 6 mph (182±13 v 146±17 bpm). There was 
a significant increase (p<.05) in SBP on the ST (144±20 v 163±25 v 175±22 mmHg) 
and BWST (128±11 v 143±13 v 155±16 mmHg) at each exercise intensity. There were 
no significant differences in DBP at any point during exercise. There was a significant 
difference (p<.05) in RPE on the ST at 6 mph (15±1), 4.5 mph (12±1), and 3 mph 
(9±1). CONCLUSION: There appears to be a lower cardiorespiratory response during 
body weight-supported exercise and traditional treadmill exercise.

2656 Board #176 June 2 11:00 AM ‑ 12:30 PM
Agreement Between Electromyographic Fatigue And 
Ventilatory Thresholds During Taekwondo Specific Test
Marcus Paulo Araujo, Pedro Paulo Soares, Matheus Hausen, 
Débora Esteves, Hilbert Julio, Roberto Tauil, Jonas Gurgel. 
Fluminense Federal University, Niterói, Brazil.
(No relationships reported)

PURPOSE: The aim of the present study is to compare electromyographic fatigue and 
ventilatory thresholds during taekwondo specific test.
METHODS: 10 male taekwondo athletes (20± 2yrs, body mass 67.5±6.3kg, height 
176±9cm) participated in the study. The University ethics committee approved 
this study (opinion #765.698). At first visit, anthropometric assessment and TKDet 
were performed. TKDet were constituted by 1-min progressive stages of kicking 
sequences, and kicking interval started from 4,6s and reduced 0,4s every minute 
until participant´s fatigue. Expired gases were measured continuously with portable 
analyzer VO2000 (MedGraphics, Saint Louis, USA). Ventilatory thresholds were 
determined with the ventilatory equivalents method. EMG acquisition was performed 
with the wireless EMG system connected to a pair of surface electrodes placed in the 
rectus femoris, according to SENIAM recommendations. EMG signal was recorded 
continuously during the tests with a frequency of 2000 Hz. EMG was filtered by third 
order Butterworth band-pass filter. RMS values were calculated during every non-
superimposing windows with 1s duration. EMG thresholds were detected by piecewise 
regression (two inflections - three segments line). Parametric data were described 
by mean and standard deviation, 95% confidence interval of mean and compared 
with Paired T-test (effect size Cohen’s d). Non-parametric data were described by 
median and interquartile range, 95% confidence interval of median and compared 
with Wilcoxon test (effect size z/√n). The coefficient of variation and standard error of 
measure were reported to describe data variability, and intraclass correlation coefficient 
was calculated to determine the agreement. P < 0.05 was adopted for all tests.
RESULTS: Detailed results were present in table 1.
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CONCLUSIONS: Although the V̇O2 values are similar, these methods may not 
be interchangeable to determine training zones. Supported by CAPES, CNPq, and 
FAPERJ.

2657 Board #177 June 2 11:00 AM ‑ 12:30 PM
Reliability and Smallest Worthwhile Difference in 
Reactive Strength Index Modified in Male and Female 
Athletes
J. Bryan Mann1, Scott Bird1, Mike Larson1, Rusty Burney1, 
Jerry L. Mayhew2, William F. Brechue, FACSM3. 1University of 
Missouri, Columbia, MO. 2Truman State University, Kirksville, 
MO. 3A. T. Still University, Kirksville, MO.
Email: mannjb@health.missouri.edu
(No relationships reported)

Reactive strength index modified (RSImod) has gained awareness as a means of 
assessing and monitoring explosive movement performance among athletes. RSImod 
utilizes time-to-take-off (TtT) and vertical jump height (VJ) to assess the explosive 
power of an athlete. Despite its wide spread use, the degree of improvement in 
RSImod necessary to mark a real improvement versus random variation has not 
been well established. PURPOSE: To determine reliability and smallest worthwhile 
difference (SWD) in RSImod in college athletes. METHODS: Seventy-three NCAA 
Division-I male (n = 59) and female (n =16) athletes volunteered to participate. Two 
countermovement VJ trials were recorded from dual force plates with data processed 
using METLAB. To control arm movement, hands grasp a PVC tube place across 
shoulders behind the neck. VJ height was calculated from flight time. TtT was 
estimated as the duration from the start of the jump (first negative deflection greater 
than 10N of the force record associated with the countermovement) to take-off from 
the force plate. RSImod was calculated as the VJ height divided by TtT. Peak force 
(PF/kg) and peak power (P/kg) relative to body mass was determined force recordings. 
Rate of force development (RFD) was determined from peak force per unit time during 
the vertical movement and the peak (PRFD) was recorded. RESULTS: TtT, PF/kg, 
P/kg, and PRFD were not significantly different between trials. Interclass correlation 
coefficients ranged from 0.83 for PRFD to 0.92 for PF/kg. Men had significantly 
higher RSImod (0.41 ± 0.08) and PP/kg (55.3 ± 14.4 N/kg) than women (0.34 ± 0.08 
and 46.2 ± 6.7 N/kg), but TtT was significantly shorter in women (0.79 ± 0.13 s) than 
men (0.96 ± 0.10). RFD/kg was not significantly different between men (137.0 ± 80.8 
N/kg) and women (99.9 ± 39.7 N/kg. CV% ranged from 3.4% for PF/kg to 18.3% for 
RFD/kg with RSImod being 7.9%. SDW% ranged from 10.8% for PF/kg to 59.5% 
for PRFD, with RSImod being 22.4%. CV% and SWD% for RSImod were 7.7% 
and 21.9%. CONCLUSIONS: Given the variation and relatively high SWD% and 
the between trial difference in RSImod, the novelty of the test protocol may warrant 
familiarization sessions prior to actual measurement to insure more consistent values 
among trials despite ICC values that appear acceptable.

2658 Board #178 June 2 11:00 AM ‑ 12:30 PM
Validity of Linear Position Transducers Versus the 
Optotrak 3D Motion Capture System
Jessica L. Halle, Jacob A. Goldsmith, Cameron Trepeck, Ryan 
K. Byrnes, Daniel M. Cooke, Michael H. Haischer, Kristin 
M. Mendez, Robert F. Zoeller, Michael Whitehurst, FACSM, 
Michael C. Zourdos. Florida Atlantic University, Boca Raton, 
FL.
Email: jhalle2014@fau.edu
(No relationships reported)

Assessment of barbell velocity during resistance training is an effective tool to gauge 
progress in strength and power and to manage intra-session fatigue. The criterion 
measurements of velocity are 3D motion capture or force plate systems; however, the 
cost of these implements is extraordinary and impractical. Therefore, linear position 
transducers (LPTs) are commonly used for velocity calculation. Specifically, the 
TENDO Weightlifting Analyzer System (TWAS), which costs >$1,000 is widely 
used. However, the Open Barbell System (OBS) LPT was recently developed for a 
cost of <$300. PURPOSE: To investigate if average concentric velocity calculations 
during the barbell back squat via the TWAS and OBS were valid compared to the 
Optotrak Certus 3D (OC3D) motion capture system. METHODS: Twenty-Five 
males (Age: 25±3yrs, Body Mass: 89.0±14.7kg, Body Fat Percentage: 12.9±4.5%) 
performed a one- repetition maximum (1RM) back squat followed by one set of 
maximum repetitions at 70% of the established 1RM. Average velocity (AV) was 
calculated on every 1RM attempt and every repetition at 70% of 1RM with the OC3D, 
TWAS, and OBS. For OC3D, AV was calculated from the observed y-coordinates 
(i.e. vertical position) via post-process coding in the MATLAB program. Both LPTs 
were attached to the right side of the barbell via a Velcro strap, and AV was displayed 
immediately upon completion of the lift for the LPTs. Independent samples t-tests 
between each LPT and OC3D were used to compare AV differences between devices. 
To assess agreement between LPTs and OC3D, intraclass correlation coefficients 
(ICCs) and 95% confidence intervals (CI) were calculated. Significance was set at 
p≤0.05. RESULTS: The number of usable samples from all 1RM squat attempts and 
repetitions at 70% of 1RM were as follows: OC3D-522, TWAS-573, and OBS-558. 
There was no difference for AV between OC3D vs. TWAS (p=0.54) or OC3D vs. OBS 
(p=0.48). Regarding ICCs the OBS had an ICC of 0.936 in comparison to OC3D with 
a 95% CI of 0.914-0.952; while TWAS had an ICC of 0.870 compared to OC3D with a 
95% CI of 0.830-0.899. CONCLUSION: Our results indicate that ICC values and CIs 
associated with the OBS show better validity in comparison to the criterion OC3D for 
AV than does TWAS. Therefore, the OBS is an effective low-cost option to assess AV 
during resistance training.

2659 Board #179 June 2 11:00 AM ‑ 12:30 PM
Comparison of Two Commonly Used Metabolic 
Measurement Systems.
Anna K. Little1, Hyun-Sung An1, Wonwoo Byun2, JUNG-MIN 
LEE1. 1University of Nebraska at Omaha, Omaha, NE. 2North 
Dakota State University, Fargo, ND.
Email: alittle1211@gmail.com
(No relationships reported)

The portable metabolic analyzer (MA) has been commonly utilized in assessing 
sport- or physical activity related energy expenditure. However, little is known 
about the validity of the portable MA. PURPOSE: To determine the accuracy of 
oxygen consumption (VO2), and carbon dioxide (VCO2) production measured by 
the portable MA, Oxycon Mobile 5.0 (OM) using the Parvo Medic TrueOne 2400 
metabolic cart (MC) as a criterion measure. METHODS: A total of 19 participants 
(age: 19-45 yrs) completed the same exercise protocols during the two separate visits. 
The metabolic analyzers (i.e., OM and MC) were randomly assigned for the visit. 
The exercise protocol included 15 mins for resting (laying down), 5 mins for sitting, 
standing, 3 mph, 4 mph, 5 mph, 6 mph running, and 2.5 mph cool down with a minute 
break between each activity. Measures of VO2 and VCO2 from OM were statistically 
compared to the values from the MC. Pearson correlation was calculated to identify 
the measurement relationship between the OM and the MC. Mean absolute percentage 
error (MAPE) was calculated to examine the measurement error of OM. Cohen’s D 
was calculated to investigate the effect size of the measurement difference. RESULTS: 
The strong overall agreements of VO2 and VCO2 between the OM [r=0.94 (p<0.01)] 
and MC [r=0.96 (P<0.01)] were observed. For each stage of the exercise protocol, 
Pearson r of VO2 and VCO2 measurement between the OM and MC were 0.33 and 
0.34 for resting, 0.26 and 0.31 for sitting, 0.28 and 0.33 for standing, 0.57 and 0.30 for 
3mph, 0.68 and 0.53 for 4mph, 0.74 and 0.63 for 5mph, 0.78 and 0.76 for 6mph, 0.70 
and 0.47 for 2.5mph cool down. Calculated MAPEs of VO2 and VCO2 for each stage 
are as follow: 19.22%, 13.06% for resting, 14.49%, 7.53% for sitting, 6.32%, 0.19% 
for standing, 10.78%, 8.70% for 3mph running. 7.49%, 5.23% for 4mph running, 
4.23%, 1.22% for 5mph running, 3.87%, 0.47% for 6mph running, 3.34%, 4.34% for 
2.5mph cool down. Effect size for VO2 and VCO2 were 0.78 and 0.43 for resting, 0.54 
and 0.23 for sitting, 0.27 and 0.01 for standing, 0.44 and 0.33 for 3mph, 0.34 and 0.22 
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for 4mph, 0.19 and 0.04 for 5mph, 0.19 and 0.02 for 6mph, 0.11 and 0.11 for 2.5mph 
cool down. CONCLUSIONS: VO2 and VCO2 measured in walking and running 
(running 3, 4, 5, 6mph) were more valid than the light physical activities (i.e., laying 
down, sitting, and standing).

2660 Board #180 June 2 11:00 AM ‑ 12:30 PM
Power Push-up Tests Performed from the Knees and 
Toes in Young Male Athletes
Zachary M. Gillen1, Joel T. Cramer, FACSM1, Amelia A. 
Miramonti1, Nathaniel DM Jenkins2, Brianna D. McKay1, Todd 
J. Leutzinger1. 1University of Nebraska-Lincoln, Lincoln, NE. 
2Oklahoma State University, Stillwater, OK. (Sponsor: Joel T 
Cramer, FACSM)
Email: zgillen2@unl.edu
(No relationships reported)

The power push-up (PPU) is an explosive upper-body test performed on a force plate 
and has recently replaced the bench press test in high school football combines such 
as the U.S. Army National Combine and Under Armour All-American Combine. 
PURPOSES: Compare the PPU test performed from the knees versus the toes across 
3 age groups (6-9, 10-11, and 12-15 yr) of young male athletes and report the test-
retest reliability. METHODS: Sixty-eight boys (mean±standard deviation (SD); 
height=154±14 cm; mass=47±16 kg) were tested twice over 5 days. The PPU was 
performed on a force plate from the knees and from the toes. Measurements included 
peak force (PF, N), peak rate of force development (pRFD, N·s-1), average power (AP, 
W), and peak power (PP, W). Two-way ANOVAs (position x age) were performed, 
while intraclass correlation coefficients (ICC2,1), standard errors of measurement 
(SEM), coefficients of variation (CV), and minimum detectable changes (MDC) were 
calculated. RESULTS: PF, pRFD, and PP were greater (p ≤ 0.05) from the knees for 
the 10-11 and 12-15 yr groups, whereas AP was greater (p ≤ 0.05) from the knees for 
all age groups. PF and pRFD were greater (p ≤ 0.05) in 12-15 yr than 6-9 and 10-11 yr 
from the knees and the toes. Table 1 shows the mean values and test-retest reliability 
metrics. CONCLUSIONS: PF, pRFD, AP, and PP were greater from the knees than 
the toes, and the oldest age group (12-15 yr) demonstrated the highest PF and pRFD 
values. However, the only consistently reliable measure was PF when the PPU test 
was performed from the knees in 10 to 15-year-olds; pRFD was also reliable from the 
knees in 12-15-year-olds. None of the measures from the youngest age group were 
reliable, and neither of the power measures (AP or PP) were reliable across all ages.
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2661 Board #181 June 2 9:30 AM ‑ 11:00 AM
Tracking Of Blood Lactate Response Across Eight 
Sessions Of Muscular Endurance Resistance Training
John W. Farrell III, David J. Lantis, Gregory S. Cantrell, 
Debra A. Bemben, FACSM, Rebecca D. Larson. University 
of Oklahoma, Norman, OK. (Sponsor: Dr. Debra A. Bemben, 
FACSM)
Email: John.W.Farrell-1@ou.edu
(No relationships reported)

Muscular endurance resistance training (MERT) has been shown to improve the onset 
of blood lactate accumulation (OBLA). It has been speculated that improvements in 
OBLA following MERT is related to metabolic adaptations associated with continued 
exposure to increased blood lactate concentrations. PURPOSE: The purpose of this 
study was to investigate metabolic responses during each training session of a 4 week 
MERT program in aerobically trained males. METHODS: 17 males, ages 18-45, 
participated in this study. Subjects were randomly assigned to either an experimental 
(EX) or control (CON) group, 9 EX and 8 CON. Baseline measures included VO2max 
and OBLA using a cycle ergometer, and 1 repetition maximum (1RM) for: leg press 
(LP), leg curl (LC), and leg extension (LE). The EX group performed MERT (4 sets of 
12-15 repetitions at 50% of 1RM for LP, LC, and LE) for 4 weeks with 2 sessions per 
week. Resistance was increased after 4 sessions to accommodate any potential strength 
gains. Pre and post blood lactate concentrations were measured for each MERT 
session. Both groups were instructed to maintain current aerobic training throughout 
the study with participants returning to the lab to repeat all baseline measures. T-tests 
were used to determine if significant between group differences existed using delta 
scores (post-pre). RESULTS: No significant differences in baseline measurements 
were observed (p>0.05). No significant group differences were observed for VO2max, 
OBLA, LP, and LE. However, significant group differences were observed for LC (kg) 
(EX 9.21±5.35 vs. CON: -0.142±5.08). The average blood lactate response (mmol/L) 
for the first 4 MERT sessions ranged from 7.0±0.716 to 13.8±1.76 and the last 4 
sessions ranged 8.23±0.956 to 13.8±0.763. CONCLUSIONS: 4 weeks of MERT did 
not significantly improve VO2max, OBLA, LP, and LE but did improve LC. Although 
subjects performed all MERT at the same percentage of 1RM a large range of lactate 
responses were observed between subjects. The range in lactate responses suggests 
that the relative intensity of the exercise and metabolic responses were not the same 
between subjects. It may be more appropriate to assign training load with MERT based 
on lactate response to ensure similar metabolic responses between subjects.

2662 Board #182 June 2 9:30 AM ‑ 11:00 AM
Varying Exercise Intensities: The Accuracy of Three 
Self-Monitoring Heart Rate and Physical Activity 
Wearable Devices
Erin E. Dooley, Natalie M. Golaszewski, John B. Bartholomew, 
FACSM. University of Texas at Austin, Austin, TX. (Sponsor: 
John B. Bartholomew, FACSM)
Email: erin.dooley@utexas.edu
(No relationships reported)

Physical activity tracking wearables have emerged as a popular method for consumers 
to assess their daily activity, calories expended and heart rate. However, less is known 
if these health measures are valid at various levels of exercise intensity. 
PURPOSE: To examine heart rate (HR) and energy expenditure (EE) validity of three 
popular wrist-worn activity monitors at different exercise intensities. 
METHODS: 62 participants (36 females, 46.8% non-white) wore the Apple Watch 
(AW), Fitbit Charge HR (FCHR) and Garmin Forerunner 225 (GF). Validity was 
assessed by 2 criterion devices: HR chest strap and a metabolic cart. Participants 
completed a 10-min seated baseline; separate 4-min stages of light, moderate and 
vigorous-intensity treadmill exercises; and a 10-min seated recovery. Data from 
devices were compared to each criterion via two-way RM-ANOVA and Bland-Altman 
analysis. Differences were expressed in mean absolute percentage error values 
(MAPE).
RESULTS: AW - HR MAPE between 1.14-6.70%. HR not significantly different 
at the start (p = .13), baseline (p = .76) or vigorous intensity (p = .84). Lower HR 
readings during light (p < .05), moderate (p < .01) and recovery (p < .01). EE MAPE 
between 14.07-210.84%. Measured higher EE at all stages (p < .01). FCHR - HR 
MAPE between 2.38-16.99%. HR not significantly different at start (p = .43) or 
moderate intensity (p = .34). Lower HR readings during baseline, vigorous and 
recovery (p < .001) and higher HR in light (p < .001). EE MAPE between 16.85-
84.98%. Measured higher EE at baseline (p < .05), light (p < .001) and moderate 
(p < .001). GF - HR MAPE between 7.87-24.38%. HR not significantly different 
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at vigorous intensity (p = .35). Measured higher HR readings start, baseline, light, 
moderate (p < .001) and recovery (p < .05). EE MAPE between 30.77-155.05%. 
Measured higher EE at all stages (p < .001). 
CONCLUSION: This study provides one of the first validation assessments for the 
Fitbit Charge HR, Apple Watch and Garmin Forerunner 225. An advantage and novel 
approach of the study is the examination of HR and EE at specific PA intensities. 
Establishing validity of wearables is of particular interest as these devices are being 
used in weight loss interventions and could impact findings. Future research should 
investigate why differences between exercise intensities and the devices exist.

2663 Board #183 June 2 9:30 AM ‑ 11:00 AM
Sex and Age Differences in Wrist and Hip 
Accelerometry in Adults
Shannon Merkle1, Dana Dailey2, Kathleen Sluka2, Laura Frey 
Law2. 1United States Army Research Institute of Environmental 
Medicine, Natick, MA. 2University of Iowa, Iowa City, IA.
Email: shannon.l.merkle.mil@mail.mil
(No relationships reported)

INTRODUCTION: While hip accelerometry has traditionally been considered the 
gold standard in the measurement of physical activity, wrist-worn devices have gained 
popularity in both research and consumer markets. The relationships between these 
measurements are not well characterized.
PURPOSE: To compare acceleration measurements between hip- and wrist-worn 
devices in younger (Y) and middle-aged (MA) men and women.
METHODS: 37 healthy, non-smoking, Y (18-39 years; 10M,10F) and MA (40-65 
years; 8M,9F) adults participated in this one-visit, observational study. Participants 
wore a triaxial accelerometer on their non-dominant wrist and corresponding hip 
during a series of 14 well-defined, but varied-intensity common activities Three-way 
mixed repeated measures ANOVAs (age by sex by device location) were used to 
assess cohort differences in accelerations for each activity, with movement speed as a 
covariate when appropriate (e.g. self-selected walking velocity). Significance was set 
at p ≤ 0.005 to adjust for multiple comparisons.
RESULTS: After correcting for self-selected walking speed, over-ground walking 
wrist accelerations were approximately 50% greater in women compared to men 
in both age groups (p = 0.004, effect size, d = 1.2) despite no difference in hip 
accelerations (p = 0.15). Accelerations for other activities did not differ by sex (p > 
0.03). MA adults demonstrated greater accelerations than Y adults (p = 0.005; d = 0.82) 
with sweeping but no other tasks (p > 0.05). Wrist accelerations were often measured 
to be greater than hip but not consistently so.
CONCLUSIONS: Hip and wrist accelerations demonstrated few sex and age 
differences and were not consistently related to each other. The sex difference in wrist 
accelerations suggests lifestyle physical activity may be overestimated in women using 
wrist accelerometry. The inconsistent relationship between hip and wrist accelerations 
suggests previous hip cut points cannot be reliably used for wrist assessments.
RESEARCH SUPPORT: In part by the Physical Therapy & Rehabilitation 
Department, University of Iowa; NIH Grant UM1 AR06338; and the U.S. Army.
DISCLAIMER: The opinions or assertions contained herein are the private views of 
the author(s) and are not to be construed as official or reflecting the views of the Army 
or the Department of Defense.

2664 Board #184 June 2 9:30 AM ‑ 11:00 AM
The Degree Of Tracking Of Physical Fitness And The 
Possibility Of Anti-tracking
Kosho Kasuga1, Takahiro Nakano2, Kazuo Oguri3, Tomoaki 
Sakai2. 1Gifu University, gifu, Japan. 2Nagoya Gakuin 
University, seto, Japan. 3Gifu Shotoku Gakuen University, gifu, 
Japan. (Sponsor: Kiyoji Tanaka, FACSM)
(No relationships reported)

PURPOSE: The purpose of this study was to ascertain the degree of tracking of 
physical fitness by examining the relationship of physical fitness in children at 5 and 
12 years of age using longitudinal data. In addition, anti-tracking was investigated in 
children who were classified into the low physical fitness group at the age of 5 years 
and belonged to a sports club at the age of 12 years.
METHODS: Subjects included 126 children who performed the physical fitness test 
when they were 5 and 12 years old. To determine the amount of tracking, we calculated 
the Pearson correlation coefficient between assessments at 5 and 12 years. Children 
who were classified into the low physical fitness group at 5 years of age were further 
divided into the group that belonged to the sports club (SG) and the group that did not 
belong to the sports club (CG) at the time of 12 years of age.
RESULTS: Among boys, physical fitness assessment at 12 years showed a significant 
correlation with that at 5 years in terms of overall physical fitness (r=0.671), throwing 
(r=0.766), and jumping (r=0.467). Among girls, physical fitness assessment showed 
a significant correlation with overall physical fitness (r=0.559), jumping (r=0.338), 

running (r=0.680), and throwing (r=0.524). The significant difference in the overall 
physical fitness between SG and GG was observed in girls. The overall physical fitness 
was significantly higher in SG than in CG (t=2.751, p=0.005).
CONCLUSIONS: These results suggest that characteristics of physical fitness at the 
age of 12 were strongly influenced by the overall physical fitness at the age of 5 in both 
boys and girls. Analysis of anti-tracking results did not show a big effect. In particular, 
it was remarkable in boys. Supported by Grant-in-Aid for Scientific Research (B) 
(No.16H03271) from Ministry of Education, Culture, Sports, Science and Technology 
in Japan.

2665 Board #185 June 2 9:30 AM ‑ 11:00 AM
GPS Analysis of Elite Chinese Male Hockey Players 
During Competition: Based on New IHF Rules
Xudan Cai1, Wayne Lombard2, Niansheng Zhou1, Xiaoping 
Chen3. 1Ningbo University, Ningbo, China. 2University of 
Cape Town, Cape Town, South Africa. 3China Institute of Sport 
Science, Beijing, China.
Email: caixudan1993@yahoo.com
(No relationships reported)

PURPOSE: The aim of this study was to investigate the physiological demands of a 
match under the new rules as compared to the old rules.
METHODS: Four matches analyzing 16 elite Chinese field hockey players 
(Height:178±4.41cm:, Weight:76.50±6.12kg ) were record by using global positioning 
system (SPI Elite, GPSports, Australia) and analyzed using Team AMS (v2014.11) 
software during 2015 Chinese National Tournament. All the matches were filmed by 
using two high definition cameras (HDR-SR12E, Sony, Japan), which were placed on 
the top of the stadium and filmed each half field respectively. Exact timing, including 
beginning and ending of each quarter, timing and details of substitutions, playing time 
of each player and positional changes, were reviewed post-match and used to edit 
the GPS data. Multiple paired t-tests were used to compare data between different 
positions and different quarters. Significance was set at P≤0.05. Average values were 
used to compare differences between new rules’ and old rules’ hockey matches.
RESULTS: The mean total distance covered by each player was 5788±1710m, and 
overall mean playing time was 37.8±14.0min. Compared with other positions, strikers 
had a significantly greater high-intensity activity (>14km/h) percentage (strikers: 
29.7±4.8%; midfielders:25.6±5.8%; defenders: 17.9±3.3%; P<0.01). Average sprint 
(defined as speed >19km/h, interval of at least 1 second) counts for each player 
was 25.5±9.9 per match, with an average duration of 2.5±0.3s. About 75% of sprint 
distances were between 5-20m, with recovery times varying greatly, however the 
two most frequently observed recovery times were >120s (36%) and 0-40s (35%). 
The average repeated-sprint (defined as time interval between two sprints was less 
than 60s) counts were 11.4±6.9, and the average percentage of repeated-sprint counts 
and average recovery interval of repeated-sprints were 40.1±16.8% and 23.0±8.3s 
respectively.
CONCLUSIONS: These results suggest that players are required to complete more 
high intensity bouts in a shorter time period (37.8±14.0 vs. 51.9±17.8 min) however 
average total distance was less under the new IHF rules.
Supported by NSSFC and Xinmiao Project through key project 13BTY049 and 
2016R40593.

2666 Board #186 June 2 9:30 AM ‑ 11:00 AM
An Examination of Body Mass Index Influence on 
Activity Tracker Accuracy
Chris Dondzila, Holly Johnson, MeKayla Steckel. Grand Valley 
State University, Allendale, MI. (Sponsor: Steve Glass, FACSM)
(No relationships reported)

A variety of activity trackers with evolving technology are commercially available, 
yet it remains uncertain the influence body size has on these devices’ accuracy (as 
previous activity trackers have been), which would compromise their generalizability. 
PURPOSE: To examine the accuracy of consumer-grade activity trackers in 
quantifying steps and moderate-vigorous physical activity (MVPA) engagement in 
free-living conditions in a diverse sample of body mass index (BMI) categories. 
METHODS: Sixty individuals (21.1 ± 1.5 years, 2.3 ± 0.2 ft stride length) across three 
BMI categories (“Normal” [n=25]: 20-24.9 kg/m2; “Overweight” [n=22]: 25-29.9 kg/
m2; “Obese” [n=13]: ≥30 kg/m2) wore four activity trackers during one 24-hour day 
(wear time 12.7 ± 1.9 hours). On the non-dominant side of the body, the Fitbit Charge 
HR (Charge) and Jawbone UP3 (UP3) were worn on the wrist and the Fitbit One 
(ONE) on the waist, with the NL1000 activity tracker (NL; serving as the criterion 
device) worn on the dominant side of the waist. Mixed between-within ANOVA 
analyses were performed to examine differences in steps and MVPA for the activity 
trackers across three BMI categories. RESULTS: There were no differences in steps 
or MVPA for the individual devices across BMI categories. In the Normal group, 
the UP3 (6667 ± 3366 steps) and ONE (7400 ± 8135 steps) underestimated steps 
(p=.000), compared to the NL (8135 ± 3562 steps). Similarly, in the Overweight group, 
the UP3 (8799 ± 3986 steps) and ONE (9019 ± 3841 steps) underestimated steps 
(NL 9312 ± 3986 steps, both p<.05). In the Obese group the Charge overestimated 
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steps (8847 ± 4168, p<.05) and the ONE underestimated steps (7726 ± 3791, p<.05), 
compared to the NL (8224 ± 4264 steps). The UP3 overestimated MVPA in the 
Normal group (67.7 ± 44.3 minutes), compared to the NL (27.6 ± 16.3, p=.000). In 
both the Overweight and Obese groups, the UP3 overestimated MVPA (Overweight: 
81.5 ± 44.3 minutes, Obese: 77.5 ± 39.4 minutes, both p=.000), whereas the ONE 
underestimated MVPA (Overweight: 25.9 ± 26.5 minutes, Obese: 19.5 ± 25.3 minutes, 
both p<.05), compared to the NL (Overweight: 36.6 ± 19.2 minutes, Obese: 31.6 ± 
27.3 minutes). CONCLUSION: Within BMI groups, The UP3 underestimated steps 
and overestimated MVPA, the ONE underestimated steps and MVPA, whereas the 
Charge performed relatively well for both measures.

2667 Board #187 June 2 9:30 AM ‑ 11:00 AM
Accuracy of Garmin and Polar Smart Watches to 
Predict VO2max
Nikolas C. Snyder, Courtney A. Willoughby, Bryan K. Smith. 
Southern Illinois University Edwardsville, Edwardsville, IL.
(No relationships reported)

Smart watches have greatly evolved since their first release. With advancements in 
technology, many smart watches can now estimate aerobic capacity. These watches are 
user-friendly and affordable but there are no current investigations that have reported 
accuracy to predict VO2max. PURPOSE: The purpose of this study was to compare 
actual VO2max values (AMax) to predicted VO2max values obtained from the Garmin 
Forerunner 230 (230Max) and 235 (235Max) smart watches as well as the V800 Polar 
smart watch (PMax). The Garmin watches predict VO2max based upon heart rate values 
obtained during a 10 min, self-paced outdoor run. The Polar watch predicts VO2max 
based upon resting heart rate variability. METHODS: Eighteen females (BMI=24.9 
± 3.3 kg/m2, age=24.7 ± 3.8, AMax=42.9 ± 4.8 ml/kg/min) and 24 males (BMI=26.6 
± 3 kg/m2, age=24.2 ± 4.4, AMax=49.5 ± 5.8 ml/kg/min) participated in this study. 
PMax values for each individual were obtained following a 10 min supine rest and 
were based upon the different training ranges that can be programed into the watch. 
Participants then completed a treadmill VO2max test. Within 48 hours of completing the 
treadmill VO2max test, individuals completed a 10 min, self-paced outdoor run using 
both Garmin smart watches. Paired sample T-tests were used to determine if there 
were differences between AMax and the predicted VO2max of each watch. RESULTS: 
There were significant differences between AMax and PMax (2.5 ± 6.8 ml/kg/min, 
p=0.029), 230Max (-0.3 ± 3.4 ml/kg/min, p=0.02) and 235Max (-1.1 ± 4.0 ml/kg/min, 
p=0.026) in females. In males there were significant differences between AMax values 
and PMax (-6.0 ± 7.7 ml/kg/min, p=0.001), 230Max (-1.1 ± 3.4 ml/kg/min, p=0.149) 
and 235Max (-3.2 ± 4.2 ml/kg/min, p=0.002). CONCLUSION: In females, predicted 
VO2max values were significantly different from AMax values and the differences 
ranged from an overestimation of 2.5 ml/kg/min to an underestimation of 1.1 ml/kg/
min. In males, predicted VO2max values were significantly different from AMax values 
and the watches consistently overestimated VO2max (range -1.1 to -6.0 ml/kg/min). 
Caution should be taken when using these predicted values for exercise prescription 
especially in men.

2668 Board #188 June 2 9:30 AM ‑ 11:00 AM
Comparison Of Vo2Max Values Obtained From The 
Garmin Forerunner 230 And 235
Courtney A. Willoughby, Nikolas C. Snyder, Bryan K. Smith. 
Southern Illinois University Edwardsville, Edwardsville, IL.
(No relationships reported)

The use of optical sensing technology has provided exercise watches with the ability 
to assess heart rate without the need of a chest strap. The Garmin Forerunner 230 
(G230) and 235 (G235) are identical watches with the exception that the G230 uses 
a chest strap to measure heart rate (HR) and the G235 measures HR via an optical 
sensor built into the watch. The use of a chest strap to measure exercise HR is a proven 
and reliable technology whereas the use of an optical sensor to measure exercise HR 
is still a developing technology. Both watches provide an estimate of VO2max (PMax) 
based upon distance ran and HR during a self-paced 10 min outside run. Average 
HR (AHR), maximal HR (MHR), cadence, and kcals are also recorded. PURPOSE: 
The purpose of this study was to compare PMax, AHR, MHR, distance, kcals, and 
cadence values obtained from the G230 and the G235 during a self-paced 10 min 
outside run. METHODS: Eighteen females (BMI=24.9 ± 3.3 kg/m2, age=24.7 ± 3.8, 
VO2max=42.9 ± 4.8 ml/kg/min) and 24 males (BMI=26.6 ± 3 kg/m2, age=24.2 ± 4.4, 
VO2max=49.5 ± 5.8 ml/kg/min) reported to a paved trail, free of any GPS interference 
to complete a self-paced 10 min run while wearing both watches and the HR strap 
associated with the G230. Participant’s gender, age, height, and weight were also 
entered into each watch before the run. RESULTS: In females, AHR was significantly 
higher in the G230 (4.3 ± 4.8 bpm, p=0.004) but there was no significant differences 
in PMax (-0.8 ± 1.86 ml/kg/min, p=0.118) when compared to the G235. In males, 
AHR was significantly higher in the G230 (8.1 ± 15.2 bpm, p=0.028) and the PMAX 
was significantly lower in the G230 (2.1 ± 2.0 ml/kg/min, p=0.000) when compared to 
the G235. There were no significant differences between watches for MHR, distance, 
cadence, or kcal in females or males. CONCLUSION: The AHR values from the 

G230 were significantly higher than the values from the G235 in both males and 
females. The PMax values from the G230 were significantly lower than the values 
from the G235 in men. In males, the differences in AHR are responsible for differences 
in PMax between watches since there are no differences between the other variables 
measured during the run. Caution should be taken when using exercise HR values 
obtained from an optical sensor.

2669 Board #189 June 2 9:30 AM ‑ 11:00 AM
The Validity And Agreement Of Running Distance 
Measurements By A Consumer Accelerometer And 
Gps
Andrew J. Carnes1, Jacob E. Barkley2, Jennifer L. Petersen3. 
1Bellarmine University, Louisville, KY. 2Kent State University, 
Kent, OH. 3Walsh University, North Canton, OH. (Sponsor: Ellen 
Glickman, FACSM)
(No relationships reported)

Distance running is a tremendously popular sport/fitness activity amongst US adults. 
Individualizing training volume (i.e., distance) is necessary to optimize training 
responses and reduce injury risk. While personal global positioning satellite (GPS) 
devices are a validated means of accurately measuring distance, the validity of distance 
measurements by accelerometer-based physical activity monitors is unknown.
PURPOSE:
Assess the concurrent validity and agreement of distance measurements by a 
commercially-available physical activity monitor to those of a personal GPS device 
during self-paced running.
METHODS:
Twenty-four recreational runners (n = 12 females) wore a personal GPS (Garmin 
ForeRunner 10, GPS) and commercially-available physical activity monitor 
(MOVband accelerometer, MB) on the dominant wrist during three separate outdoor 
training runs. Participants followed their normal training schedules, such that the 
pace and duration of each run was voluntarily determined by the participant. The 
association between MB and GPS distance measurements was determined using 
Pearson’s correlation analysis. The 95% limits of agreement between MB and GPS 
were calculated according to the method of Bland and Altman. Specifically, the upper 
and lower limits of agreement were calculated as the mean of the differences (d) 
between GPS and MB ± (1.96 x the standard deviation of the differences), expressed 
as: d ± 1.96s.
RESULTS: 
There was a significant, positive association of a large effect size between 
measurements of distance by GPS and the commercially-available physical activity 
monitor (MB) (r = 0.763, p < 0.001). However, the calculated limits of agreement 
(-1.946 to 2.025km) between GPS and accelerometer measurements suggest that 
individual MB measurements may be up to 2km above or below GPS.
CONCLUSION:
We suggest that non-GPS distance measurements by commercially-available physical 
activity monitors may be useful for monitoring overall, cumulative volume for health 
and fitness purposes. However, these measurements fall short of GPS when high 
accuracy is needed, as in training programs designed to enhance performance. These 
findings cannot be generalized to all accelerometer devices.

2670 Board #190 June 2 9:30 AM ‑ 11:00 AM
Accuracy of Wearable Devices for Determining 
Physiological Measures during Different Physical 
Activities
Benjamin D. Boudreaux, Corinne L. Cormier, Brian M. 
Williams, Edward P. Hebert, Robert R. Kraemer, FACSM. 
Southeastern Louisiana University, Hammond, LA. (Sponsor: 
Robert R. Kraemer, FACSM)
Email: benjamin.boudreaux@selu.edu
(No relationships reported)

PURPOSE: Wearable technology is ACSM’s number one 2016-2017 fitness trend. The 
accuracy of these devices has yet to be firmly established. The objective of the study 
was to determine the validity of wearable devices’ assessment of step count, heart rate 
(HR) and caloric expenditure (KCAL) during various physical activities.
METHODS: Thirty college students (19 female, 11 male) engaged in 3 activity 
sessions (sweeping with a broom and dustpan, climbing stairs, and walking 1/4 mile) 
while wearing an Apple Watch Sport, Fitbit Charge HR, Accusplit Hip Pedometer, and 
iPhone 6 Plus. Step counts from devices were compared to those objectively recorded 
using a tally counter. Subjects also completed a treadmill graded exercise test during 
which HR and KCAL were reported by an Apple Watch Sport, Fitbit Charge HR, 
and Polar T-31. Values were compared to those from a six-lead ECG and metabolic 
analyzer. HR was recorded at rest and during each stage. KCAL was determined at the 
end of the protocol.
RESULTS: Correlations between objective step counts and from the devices were: 
walking (.08 to .84), stair climbing (.12 to .90), and sweeping (.12 to .70). No device 
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was accurate across all activities. The most accurate devices for activities were: 
walking (Apple Watch, r=.84); stair climbing (iPhone, r=.90); sweeping (Fitbit, r=.70). 
During the treadmill test, correlations between HR assessed via ECG and devices 
were: Apple Watch (.76 to .99), Polar T-31 (.72 to .94), and Fitbit (.19 to .98). Heart 
rate accuracy across the session was highest in the Apple Watch. KCAL from neither 
the Apple Watch (r=.63) nor Fitbit (r=.48) had a high correlational value to that from 
the metabolic analyzer.
CONCLUSIONS: Fitness-related values provided by wearable devices had varying 
levels of accuracy when compared to objective step counts, HR and KCAL assessed 
by calibrated scientific equipment. Accuracy of step counts varied by activity and was 
higher across activities in the iPhone. HR reported from wearable devices, similarly, 
had varying levels of accuracy, with the Apple Watch being most accurate across a 
graded exercise test. Fitness-related information from wearables that are not medical 
devices and should be considered as estimates and used for motivation. Further 
validation of these devices should include a variety of physical activity modalities.

2671 Board #191 June 2 9:30 AM ‑ 11:00 AM
Validity Of The DiagnostixTM 2100 And Fitbit Charge 
HRTM In Assessing Heart Rate
Paige Hardekopf, Charles Fountaine. University of Minnesota 
Duluth, Duluth, MN. (Sponsor: John R. Keener, FACSM)
Email: hard0365@d.umn.edu
(No relationships reported)

The importance of exercise intensity is an important factor when maximizing the 
health benefits that result from exercise. New innovations in consumer based activity 
trackers and electronic healthcare monitoring devices have been able to quantify the 
level of exercise intensity based on heart rate (HR) values. However, there is limited 
research assessing the validity of these devices. PURPOSE: To assess the validity 
of the Fitbit Charge HR (FB) and ACSC Diagnostix 2100 Fingertip Pulse Oximeter 
(PO) in assessing heart rate during exercise in comparison to the heart rate from an 
electrocardiogram (EKG).
METHODS: Healthy college students (n=30, 18 females) performed 1 min of standing 
rest, 10 min of the standard Bruce Protocol test on a treadmill, and a 2 min cool-down 
walk. Each participant simultaneously wore the FB on the right wrist, the PO on the 
right index finger, and had 10 electrodes placed on their chest for the 12-lead EKG. 
HR was recorded from each device every minute. Absolute differences between the 3 
HR monitors were compared using repeated measures ANOVA. Pearson r correlation 
coefficients and Standard Error of Estimate (SEE) were calculated to determine the 
relationships between each HR monitor vs. EKG.
RESULTS: Repeated measures ANOVA indicated a significant difference in HR 
between the 3 monitors, F(2,58)=16.876, p<0.001. Post hoc tests indicated a significant 
difference between EKG and FB (132.1 ± 13 vs. 120.5 ± 13.7 bpm, p<0.001), and 
EKG and PO (132.1 ± 13 vs. 121.9 ± 15.5 bpm, p<0.001). The correlation between the 
EKG and FB was r=0.64, p<0.001, SEE 10.2 bpm, whereas the correlation between 
EKG and PO was r=0.63, p<0.001, SEE 10.27 bpm.
CONCLUSIONS: Large absolute differences and modest correlation values do not 
indicate a strong agreement between the FB or PO vs. EKG. Therefore, the extent 
of each device’s validity to monitor HR is questionable when compared to the gold 
standard EKG.

2672 Board #192 June 2 9:30 AM ‑ 11:00 AM
Validity of the Fitbit® Distance Traveled Feature Among 
Multiple Speed Trials
Christina J. Marton. Gustavus Adolphus College, Saint Peter, 
MN.
Email: cmarton@gac.edu
(No relationships reported)

A science review by Delago (2014) suggested that the distance-traveled feature on 
Fitbit® was an accurate measurement. However, as speed increased the accuracy of 
the Fitbit® decreased, meaning the faster the pace, the greater the error for distance 
measured. Whereas a systematic review conducted by Evenson et al. (2015) reported 
only one study that measured the distance-traveled feature. This study concluded 
that the Fitbit® over-estimated at lower speeds and underestimated at faster speeds. 
PURPOSE: To examine whether the fitness device, Fitbit® Charge, provides an 
accurate measurement of the distance-traveled feature at various speeds and to expand 
on the research regarding the distance-traveled feature. METHODS: Twenty-eight 
healthy students from a Division III college participated in this study. A repeated 
measure ANVOA experimental design compared the Fitbit® distance-traveled output 
under three dependent variable speeds of 2.5mph (76.1m/min), 4.5mph (120.7m/min), 
and 6mph (160.9m/min) to a Quinton MedTrack ST55 treadmill distance-traveled 
measurement. All participants completed a six-minute trial for each of three different 
speeds on a treadmill while wearing the Fitbit® Charge. Following each six-minute 
trial, the distance-traveled was compared between the treadmill and the Fitbit® output. 
A repeated measure ANOVA analysis was used to test for significant differences (p 
< .05) among the three speeds between the Fitbit® and the treadmill. RESULTS: 

Results did not detect significant differences in distance-traveled between the Fitbit® 
Charge compared to the treadmill at 2.5mph (F(1,27) = 0.67, p = .42), 4.5mph (F(1,27) 
= 2.45, p = .13), or 6mph (F(1,24) = .66, p = .43) speeds. CONCULSION: It seems 
reasonable to conclude that the distance-traveled feature on the Fitbit® Charge is valid 
when compared to treadmill output at these three speeds. Future research could look at 
a wider range of speeds to ensure further accuracy. IRB# 1516-0099

2673 Board #193 June 2 9:30 AM ‑ 11:00 AM
Measuring Acceleration of a Trampoline Circus 
Act during Training and In-Show Using Wearable 
Technology
Leland Barker, 89120, John Mercer, FACSM. UNLV, Las Vegas, 
NV.
Email: barkel1@unlv.nevada.edu
(No relationships reported)

Circus performance acts incorporate a variety of unique movements. Professional 
artists are often performing these acts in multiple shows a day and/or week on top of 
completing regular training of the acts. However, there is limited understanding of the 
mechanical demands of the acts. The emergence of wearable technology has allowed 
for measuring some mechanical aspects of these highly complicated acts.
PURPOSE: Compare acceleration profiles of a trampoline circus act recorded during 
training and in-show. METHODS: Seven acrobats (1.75±0.05m; 78.83±4.49kg; 
28.93±3.3 years) performed 3 training acts on separate days and 2 show acts on 
one day. Following the completion of the show, participants reported their rating 
of perceived exertion (1-10 scale). Tri-axial accelerations were measured using a 
commercial accelerometer system (Hexoskin, Carre Technologies Inc, Montreal, 
CA) with the accelerometer located on the lateral aspect of the right hip. Average 
resultant acceleration (AVG) was calculated each trial during training (3 trials) and 
show (2 trials). Time based acceleration data were also classified into 5 ranges: 0 
≤ Very Low < 0.1g; 0.1 ≤ Low < 0.3g; 0.3 ≤ Moderate < 0.6g; 0.6 ≤ High < 1; 1 ≤ 
Very High ≤ 16g. Relative time spent in each range was averaged during training 
and in-show. Dependent variables were compared using paired-sample t-tests and a 
repeated-measures ANOVA. RESULTS: AVG was significantly higher during training 
vs. in-show (0.525±0.12g vs. 0.467±0.098g; p=0.030, effect size= 0.53). RPE was 
significantly lower during training vs. in-show (2.757±0.53 vs. 3.429±1.10; p=0.027). 
RM ANOVA revealed no interaction between acceleration ranges and environment 
(p>0.05), and no main effect for environment (p>0.05). Time spent in acceleration 
ranges was influenced by level (p<0.05) such that there was a both a linear and cubic 
trend across bin levels. CONCLUSION: The lower AVG may reflect that the show 
environment promotes less intense movements to maintain synchronization with co-
artists. Wearable technology may be useful for analyzing show movements in a way to 
better develop effective training programs.
Supported by Cirque Du Soleil

2674 Board #194 June 2 9:30 AM ‑ 11:00 AM
Equivalence Of Self-report And Accelerometer 
Measures Following A Physical Activity Intervention.
Kathryn J. Southard1, Yang Bai2, Greg Welk, FACSM1, Laura 
Ellingson1. 1Iowa State University, Ames, IA. 2University of 
Vermont, Burlington, VT. (Sponsor: Greg Welk, FACSM)
Email: kjsouth@iastate.edu
(No relationships reported)

The International Physical Activity Questionnaire (IPAQ) is a validated and widely 
used self-report physical activity (PA) measure, however findings about validity have 
been somewhat equivocal.
Purpose: This study evaluated the agreement of the IPAQ measure with a novel and 
objective activity monitoring method known as Sojourns Including Posture (SIP). 
The SIP method is based on the same bout detection method as the more established 
Sojourn method but incorporates data from the ActivPAL to provide more robust 
information about transitions between Sedentary and Light activity. The aim was to 
investigate differences between self-reported moderate (MPA), vigorous (VPA), and 
sedentary (SED) minutes to SIP data, to inform whether participants were able to 
accurately self-report PA and SED time.
Methods: A sample of 93 inactive adults (53% female; 42 ± 9.1 mean age) participated 
in this study. Participants received a wearable device to track PA. Post-intervention, 
individuals wore accelerometers for 1 week, and self-reported PA and SED via the 
IPAQ. Minutes of MPA, VPA, and SED from each measure were compared using 
Pearson correlations, equivalence testing, and Bland-Altman plots, with the SIP 
method as the criterion.
Results: The overall Pearson correlation between the measures was low to moderate (r 
= 0.37, P < .05). The mean MPA via IPAQ was 96.9 ± 87.8 minutes per day compared 
to 57.3 ± 24.4 minutes per day measured by SIP. Mean VPA from the IPAQ was 8.99 ± 
6.76 minutes, while the SIP method reported 14.44 ± 9.51 minutes. The mean SED via 
the IPAQ was 456.6 ± 156.93 minutes compared to 546.13 ± 104.42 minutes measured 
by SIP. Equivalence testing demonstrated that the MPA, VPA, and SED methods were 
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not equivalent at the ±10% equivalence zone. A Bland Altman plot was constructed 
to visualize the MPA data using 95% limits of agreement that are between -121.1 and 
200.4. More data points trended below the mean of 39.65, suggesting proportional bias 
that self-report overestimated activity.
Conclusions: This study provides some support for the use of the IPAQ, but confirms 
the common observation in self-report instruments with participants tending to 
overestimate their participation in MPA and underestimate sedentary time. The use of 
measurement error modeling and calibration methods may be needed to address this 
error in future studies.

2675 Board #195 June 2 9:30 AM ‑ 11:00 AM
Validation of Three Wearable Fitness Trackers for 
Measuring Physical Activity in College Students
Chad Witmer1, Peng Zhang1, Steven Godin2, Dongsheng Che1. 
1East Stroudsburg University, East Stroudsburg, PA. 2University 
of Utah, Salt Lake City, PA.
Email: cwitmer@esu.edu
(No relationships reported)

Many wearable fitness trackers have a function measuring physical activity such as 
energy expenditure but the accuracy of the measures is unclear. PURPOSE: The 
aim of the study was to validate the energy expenditure estimation of three fitness 
trackers: LT, FB, and AW for treadmill walking and running. METHODS: The 
participants of the study were 30 college students (17 males and 13 females) from a 
public university in Pennsylvania. All participants completed six trials of 10-minute 
walking and running activities on a treadmill at speeds of 54, 80, 107, 134, 161, & 188 
m•min-. Participants were wearing all the fitness trackers and connected to indirect 
calorimetry during the exercise protocol. All devices provided caloric expenditure 
while the indirect calorimetry was used as a criterion measure. Resting Metabolic Rate 
was collected along with a familiarization trial prior to the execution of the exercise 
protocol. Two-way ANOVA with repeated measures and Pearson Correlation were used 
to compare the caloric expenditure estimates between the criterion and three fitness 
trackers. RESULTS: There were no significant differences in energy expenditure 
estimates between the criterion and AW (mean difference 4.6 kcal, p > 0.05), nor 
criterion and LT (mean difference 0.8 kcal, p > 0.05). However there was a significant 
difference between the criterion measure and FB (mean difference 18.2 kcal, p = 
0.001). Pearson correlation coefficients (r): the criterion of indirect calorimetry-derived 
activity energy expenditure yielded the strongest positive correlations with activity 
energy expenditure estimated from the AW at all speed levels (range from .55 to 
.85, all ps <0.01). FB was positively correlated to the criterion measure at five speed 
levels (range from .46 to .67, ps <0.05). No positive correlation was found between 
the criterion and LT measures (range from -.40 to .26). CONCLUSION: AW and FB 
demonstrated a moderate to high level of validity on measuring physical activity while 
LT had a low level of validity.

2676 Board #196 June 2 9:30 AM ‑ 11:00 AM
Accuracy of Activity Monitors During Treadmill Tests
Edward J. Sinovich, David Q. Thomas, FACSM, Kristen 
Lagally, FACSM, Daniel J. Dodd, Samantha Ward, Austen 
Bozarth, Tom Atiyeh, Jadyn Chipman. Illinois State University, 
Normal, IL. (Sponsor: David Q. Thomas, FACSM)
Email: ejsinov@ilstu.edu
(No relationships reported)

A number of monitors that provide estimates of physical activity have flooded the 
market recently. These monitors, worn at the hip, wrist, arm or around the chest, claim 
to measure step count, heart rate and/or energy expenditure. PURPOSE: To compare 
physical activity estimates among several of the most popular new monitors during 
physical activity performed at different intensities. METHODS: Forty-six participants 
were fitted with four physical activity monitors. Subjects walked, jogged and ran on 
a treadmill at 3, 5, and 7 mph, each for 3 minutes. Heart rate, step count, and rate of 
perceived exertion (RPE) were recorded during the last minute of each stage from 
each device that assesses that variable. Actual step count was recorded via a hand-held 
clicker device. Step count from all monitors was compared to the step count from 
the clicker. Individual two-way t-tests were used to check for significant differences. 
RESULTS: The results of this study are mixed. For stages 1 (3 mph) and 2 (5 mph), 
the wrist and arm worn monitors produced significantly different (p<.05) step counts 
than the clicker, while the waist worn monitor produced non-significant differences. 
For stage 3 (7mph), both wrist worn monitors produced non-significant differences in 
comparison to the clicker, while the arm and waist worn devices produced significant 
difference (p<.05). CONCLUSIONS: The four physical activity monitors produced 
conflicting results. The waist worn monitor was accurate at the slower speeds, but 
inaccurate at the higher speed. The wrist worn monitors were inaccurate at the slower 
speeds, but accurate at the high speed. The arm band monitor was inaccurate under all 
conditions. Caution should be used when electing to utilize physical activity monitors 
to estimate physical activity.

2677 Board #197 June 2 9:30 AM ‑ 11:00 AM
Assessing Physiological Function During a High-
Altitude Hike Using Real-time Monitoring
Nicholas Fox1, John E. Davis1, Allison Brown1, Nicole Deel1, 
Alexander Montoye1, Monroe Molesky1, Eric Achatz2, Michael 
Miller3, Jeremy Reitinger3, Elaine Reno2, Luke Yaeger3, 
Ann Wislowski3, Andrew Subudhi, FACSM3, Robert Roach, 
FACSM3. 1Alma College, Alma, MI. 2CU School of Medicine, 
Aurora, CO. 3Altitude Research Center CU School of Medicine, 
Aurora, CO. (Sponsor: Andy Subudhi, FACSM)
Email: fox1nr@alma.edu
(No relationships reported)

Assessing the physiological responses to exercise at high altitude in real time or 
using cloud-based data storage has important implications for remote monitoring of 
human health and well-being in challenging environments. Purpose: To determine 
the feasibility of using real-time monitoring to assess the cardiovascular responses to 
a simulated climb for military operations. Methods: Seventy-four male (age = 21.9 
+ 2.2 yrs, height = 1.78 + .02 m, weight = 78.2 + 9.7 kgs ) sea level (SL) residents 
volunteered to participate in this study after giving informed consent and completing 
the Army Physical Fitness Test. Subjects were flown from SL to high altitude (HA) 
and completed a 5.9-km hike with a 35-pound rucksack that began at 3239 m and 
finished at 3840 m the morning after arrival at HA. They were instructed to complete 
the course as fast as possible. Heart rate (directly from ECG), breathing rate and 
depth, and step count (cadence) were assessed using a shirt with built-in sensors 
(Carre Technologies inc., Hexoskin). In 73 out of 74 of the subjects, the Hexoskin was 
effective at collecting all of the hike data. For analysis, the 5.9 km course was divided 
into four equal segments (Segment 1= 0-25%, 2= 25-50%, 3= 50-75%, 4 = 75-100%) 
based on step count. Elevation gain for each of the segments was determined from 
topographical maps (Segment 1 = 123 m, 2 = 178, 3 = 142 m, and 4 = 262 m). Average 
and maximal heart rates were calculated for each of the segments. Results: Average 
heart rates were 140.1 + 18.1 bpm, 161.9 + 5.8 bpm, 159.2 + 6.4 bpm, and 161.5 + 
6.2 bpm respectively for the four segments corresponding to 74.5%, 86.1%, 84.6%, 
and 85.9% of estimated heart rate max. The heart rates reflected the elevation gain 
except for Segment 4 which had the greatest elevation gain but similar heart rates to 
Segment 3. Further analysis of the Hexoskin data indicate that subjects had more stops 
during this segment (73% of all stops occurred in Segment 4) which resulted in an 
overall lower average. Conclusions: These results suggest that real-time monitoring 
for multiple variables simultaneously (heart rate, ECG, step count) in the field is a 
viable means of assessing physiological function and simulating a military operation 
with a 610 m elevation gain results in relatively high heart rates that generally reflect 
elevation gained.

2678 Board #198 June 2 9:30 AM ‑ 11:00 AM
Accuracy of Smart Phone Application to Monitor Heart 
Rate
A. Page Glave, Jennifer J. Didier, Mary L. Williams, Christina 
Waters, Emily Ferens, Megan Cole. Sam Houston State 
University, Huntsville, TX.
Email: apglave@shsu.edu
(No relationships reported)

Smart phones applications to monitor heart rate are very popular. The application 
examined in this study has millions of installs, with one application boasting of 35 
million plus users (application store info). However, there is limited research available 
on the validity of these applications. An earlier study found a camera-based application 
to be accurate (McCurley, et al., 2013), but the study examined a single smart-phone 
platform. PURPOSE: The purpose of this study was to examine the accuracy of a 
popular heart rate application on two smart phone platforms while resting and during 
moderate exercise. METHODS: The same heart rate monitor application was chosen 
for two different technology platforms. The application was required to be free and 
allow multiple heart rate readings per day. Participants were split into two groups 
based on technology platform. Both groups were monitored using electrocardiograph 
(ECG) and the smart phone application seated pre-exercise and during an exercise 
session on an elliptical machine. Measurements were recorded every minute. Data 
were analyzed using correlations and t-tests between platforms. All data were analyzed 
for both seated and exercise heart rate averages. RESULTS: For technology platform 
1, heart rate while seated correlation for the application was r = 0.98 (11% missing 
data) and for platform 2 was r = 0.60 (21% missing data). For platform 1, heart rate 
during exercise correlation for the application was r = 0.30 (44% missing data) and for 
platform 2 was r = 0.20 (6% missing data). There was not a significant difference in 
heart rate while seated, t-test (-1.33), p = .197 nor exercise heart rate, t-test (-1.54), p 
= .142 when comparing means of the two platforms. CONCLUSIONS: Smart phone 
applications to monitor heart rate appear to be fairly accurate, particularly at rest. 
Although these should not be used as a replacement for constant heart rate monitoring 
tools, they may be useful to allow home monitoring or a quick check of heart rate, 
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particularly when the individual is not moving. Introducing movement reduced the 
accuracy of the applications and care should be taken when interpreting readings taken 
during exercise.

2679 Board #199 June 2 9:30 AM ‑ 11:00 AM
The Validity Of A Novel, Low-cost, Wearable Physical 
Activity Monitor In A Laboratory Setting
Andrew Newton1, Ellen Glickman, FACSM1, Curtis Fennell2, 
John Gunstad1, Jacob Barkley1. 1Kent State University, Kent, 
OH. 2University of Montevallo, Montevallo, AL.
(No relationships reported)

Low-cost, consumer-grade, wearable physical activity monitors are increasingly 
popular for personal use and may provide a more accurate measure of physical activity 
than subjective methods (e.g., self-report) while being less expensive than research-
grade accelerometers. Because of their popularity in individuals wishing to monitor 
their personal physical activity behavior and their potential merits in a research setting, 
assessments of the validity of these devices is warranted. PURPOSE: To assess 
the validity of a novel, low-cost, wearable physical activity monitor (Movband 3) 
relative to established measures physical activity intensity during treadmill exercise. 
METHODS: Participants (N = 19) completed four, ten-minute treadmill stages (1.5, 
3.0, 4.0, 6.0 MPH) while wearing the Movband 3 on their wrist and the previously-
validated Actigraph GT1M monitor around their waist. During each treadmill stage, 
relative oxygen consumption (VO2 ml/kg/min) and heart rate (beats/min) were recorded 
via indirect calorimetry and telemetry monitoring, respectively. The relationship 
between Movband counts and Actigraph counts, VO2, and heart rate were then 
assessed via Pearson’s correlation analyses. The relationship between miles traveled as 
reported via the Movband and actual miles traveled on the treadmill was assessed via 
correlation and tests of agreement as established by Bland and Altman.
RESULTS: There were large, positive effect sizes for the associations between 
Movband counts and Actigraph counts (r = 0.72), VO2 (r = 0.59), and heart rate (r 
= 0.63). There was also a large, positive association between Movband miles and 
actual miles traveled (r = 0.97). These correlations would support the validity of the 
Movband. However, the difference (Δ) between Movband miles and actual miles was 
greater than a null hypothesis of zero (∆ = 0.3 ± 0.4 miles, t = 8.4, p < 0.001) and there 
was a significant positive association between Δ and the mean of the Movband and 
treadmill miles (β = 0.54, p < 0.001). This indicates a lack of agreement.
CONCLUSIONS: There was evidence to support the validity of the Movband 3 for 
the assessment of physical activity intensity in a laboratory setting. However, while 
this device is associated with measures of exercise intensity it does not provide an 
accurate measure of miles traveled.

E-34 Free Communication/Poster ‑ Muscle 
Adaptations, Atrophy, and Hypertrophy
Friday, June 2, 2017, 7:30 AM ‑ 12:30 PM
Room: Hall F

2680 Board #200 June 2 11:00 AM ‑ 12:30 PM
Differentiating Swelling and Hypertrophy Following 
Repeated Bouts of Resistance Exercise
Samuel L. Buckner1, Scott J. Dankel1, Kevin T. Mattocks1, 
Matthew B. Jessee1, J Grant Mouser1, Brittany R. Counts2, 
Gilberto C. Laurentino3, Jeremy P. Loenneke1. 1The University 
of Mississippi, University, MS. 2University of South Carolina, 
Columbia, SC. 3University of Sao Paulo, Sao Paulo, Brazil.
(No relationships reported)

Previous studies have examined the swelling response following a single bout of 
exercise; however, no study has looked at the muscle swelling response across several 
bouts of resistance exercise.
PURPOSE: To examine the muscle swelling response over an 8-day period consisting 
of four separate traditional resistance exercise bouts.
METHODS: Nine untrained males visited the lab on nine occasions. Visit 1 consisted 
of one repetition maximum (1RM) testing. Participants then visited the lab for 
eight consecutive days separated by 24 hrs. During visits 2, 4, 6, and 9 participants 
performed 4 sets of 10 repetitions of biceps curls (or time matched rest on control arm) 
at 70% of their 1RM. Muscle thickness (MTH) was measured at 50, 60 and 70% the 
distance from the acromion process to the lateral epicondyle before and after exercise. 
During Visits 3, 5, 7, and 8 there were measures of MTH taken but no exercise.
RESULTS: There was an interaction (p≤0.003) for MTH at all sites. MTH at the 50% 
site increased from 3.1 (0.2) to 3.4 (0.2) cm immediately following the first exercise 
bout, returning back near baseline by visit 4 pre [3.2 (0.2) cm]. Similar increases were 
noted immediately post exercise on visit 4 [3.5 (0.1) cm], 6 [3.4 (0.1) cm], and 9 [3.5 
(0.2) cm]. MTH at the 60% site increased from 3.3 (0.3) to 3.7 (0.3) cm following 

the first exercise bout, decreasing near baseline by visit 4 pre [3.4, (0.3) cm]. Similar 
increases were noted immediately post exercise on visit 4 [3.8 (0.3) cm], 6 [3.8 (0.3) 
cm], and 9 [3.8 (0.3) cm]. MTH at the 70% site increased from 3.6 (0.4) to 4.1 (0.4) 
cm following the first exercise bout, decreasing near baseline by visit 4 pre [3.8 (0.3) 
cm]. Similar increases were noted immediately post exercise on visit 4 [4.2 (0.4) cm], 
6 [4.2 (0.3) cm], and 9 [4.2 (0.3) cm]. The control arm displayed a slight baseline 
shift (non-significant at most time points p>0.05). Differences between the exercise 
and control arm were only observed immediately post exercise, except at the 50% site 
during visit 6.
CONCLUSIONS: Resting levels of MTH do not appear to change appreciably 
beyond what occurs following the first naïve bout of resistance exercise. We suggest 
that naïve resistance exercise appears to produce a baseline shift in MTH, which may 
represent the threshold needed to be surpassed in order to assume real muscle growth 
has occurred.

2681 Board #201 June 2 11:00 AM ‑ 12:30 PM
AMPK Subunit Isoform Expression Differs Between 
Human Skeletal Muscle Fiber Types
Irene S. Tobias1, James R. Bagley2, Lee E. Brown, FACSM1, 
Andrew J. Galpin1. 1California State University, Fullerton, 
Fullerton, CA. 2San Francisco State University, San Francisco, 
CA.
(No relationships reported)

AMP-activated protein kinase (AMPK) is an energy-sensing regulator of cellular 
metabolism that is activated during acute exercise and mediates long-term adaptations 
through initiation of gene expression programs. Previous studies on AMPK in human 
skeletal muscle have analyzed protein expression and activation in whole muscle 
biopsy samples, though more recent studies show AMPK protein expression is highly 
dependent on myosin heavy chain (MHC) fiber type. Additionally, transgenic animal 
studies indicated AMPK regulates exercise-induced MHC fiber type conversion. 
PURPOSE: Evaluate methods of detecting human skeletal muscle fiber type-specific 
expression for all known AMPK subunit isoforms. METHODS: Individual fibers from 
a tissue sample (biopsy) of the vastus lateralis were mechanically isolated under a 
microscope. Each fiber was partitioned with tweezers such that portions were available 
for both fiber typing (SDS-PAGE) and protein quantification (western blotting). 
Analyses of signaling kinases from single fibers present challenges regarding detection 
of protein from small sample sizes. To address this technical issue, we pooled several 
fibers (10-20) of the same type together following fiber type identification. RESULTS: 
AMPK of subunit isoform γ2 (regulatory subunit) and β1 (scaffolding subunit) 
expression is noticeably elevated in MHC I vs. MHC IIa fibers (Figure 1). This concurs 
with previous results for β1, but represents the first fiber type-specific identification of 
γ2. CONCLUSIONS: AMPK expression is detectable through our fiber type-specific 
method. Moreover, subunit isoform concentrations appear to differ between MHC 
I and MHC IIa fibers in human skeletal muscle, thus emphasizing key metabolic 
signaling differences between fiber types. These pilot methodological studies support 
future larger scale investigations of AMPK subunit isoform adaptations in single fibers 
at rest and in response to acute and chronic stimulations.
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2682 Board #202 June 2 11:00 AM ‑ 12:30 PM
Effects Of Resistance Training During 8-week Bed-rest 
On Intramuscular-fat And Muscle-tissues Of The Thigh 
Muscle Groups
Madoka Ogawa1, Akito Yoshiko1, Gabriele Armbrecht2, Tanja 
Miokovic2, Dieter Felsenberg2, Daniel Belavý3, Hiroshi Akima1. 
1Nagoya University, Nagoya, Japan. 2Freie und Humboldt 
Universitäten, Berlin, Germany. 3Deakin University, Burwood, 
Victoria, Australia. (Sponsor: Katsumi Asano, FACSM)
Email: d0c0dem0.mad020@gmail.com
(No relationships reported)

We know that muscle tissue size is inversely associated with the amount of 
intramuscular fat (Akima et al. 2015). In prolonged bed-rest, atrophy of lower-limb 
muscle occurs, implying that an increase of intramuscular fat may occur in parallel. 
Successful countermeasures, such as resistance training, may also affect the amount 
of intramuscular fat. Given that muscles atrophy at different rates in disuse (Belavý 
et al. 2009), the adaptation in intramuscular adipose tissues may also muscle specific. 
PURPOSE: The purpose of this study was to quantify the effect of exercise during 
8-week bed-rest on intramuscular fat and muscle tissue in individual thigh muscle 
groups. METHODS: Twenty-one men were randomized to either 8-week bed-rest 
with resistance exercise (TR-group, n = 13) or no exercise (CTR-group, n = 8). The 
training was performed 3 days a week and consisted of bilateral leg press, single and 
double leg heel raises, and back and forefoot raise. Axial images of the mid-thigh were 
taken before and after the bed-rest using magnetic resonance imaging. Intramuscular 
fat cross-sectional area (CSA) and muscle tissue CSA were measured in quadriceps 
femoris (QF), adductors (AD) and hamstrings (HM). We calculated the percent change 
of intramuscular fat CSA between before and after the bed-rest. RESULTS: After 
bed-rest, muscle tissue CSA in CTR was significantly decreased compared to before 
bed-rest in all muscle groups (p < 0.05), whereas muscle tissue CSA did not change 
in the TR-group. Intramuscular fat CSA in individual muscles did not change after 
bed-rest in either group (QF: CTR 7.3 ± 20.6 % vs. TR -38.0 ± 31.4 %, AD: CTR 
-3.8 ± 19.7% vs. TR -34.2 ± 26.1 %, HM: CTR -9.6 ± 26.8 % vs. TR -33.6 ± 30.1%). 
However, for intramuscular fat of all muscle groups pooled a significant difference 
between the groups was observed with a reduction of intramuscular fat in the TR group 
(CTR 1.0 ± 13.9 % vs. TR -36.2 ± 28.2 %, P=0.004). CONCLUSION: Resistance 
training during 8-week bed-rest reduces thigh muscle atrophy and results in a reduction 
in intramuscular fat. No evidence was seen on the impact of bed-rest itself, in inactive 
subjects, on intramuscular fat in the thigh muscle groups.

2683 Board #203 June 2 11:00 AM ‑ 12:30 PM
Influence Of Dpp-iv And Cd26+ T-cells On Il-6 
Following Doms Protocol In College-aged Participants
Leslie E. Neidert, Elise K. Mann, Zachary B. Rightmire, Anna 
M. La Mantia, Heidi A. Kluess, FACSM. Auburn University, 
Auburn, AL. (Sponsor: Heidi A. Kluess, FACSM)
(No relationships reported)

PURPOSE: To determine the influence of delayed onset muscle soreness (DOMS) 
on the relationship between dipeptidyl peptidase IV (DPP-IV), CD26+ T-cells, and 
interleukin 6 (IL-6) over time.
METHODS: Six college-aged participants (male n=3, female n=3) underwent an 
established bicep brachii DOMS protocol. Blood was collected on the DOMS induced 
arm via venipuncture to measure local plasma DPP-IV activity, plasma IL-6, and CD26 
activated T-cells. Plasma DPP-IV activity was measured on the contralateral arm via 
finger stick. DOMS was assessed with a soreness assessment scale and an algometer. 
All measurements were taken before, immediate post, 3, 24, and 48 hours post 
completion of the DOMS protocol.
RESULTS: Participants reported significantly increased soreness at 24 and 48 hours 
post (both p<0.05). This was supported by a decrease in pressure sensitivity at 24 
hours post (p<0.05). IL-6 was significantly increased 166.1±124.3% immediately post 
and 164.9±91.26% 3 hours post before returning to baseline by 24 hours post. DPP-
IV significantly increased 9.9±5.7% at 24 hours post and 9.3±9.6% at 48 hours post 
from baseline, but was not increased in the contralateral arm. No significant change in 
CD26+ activated T-cells over time was measured.
CONCLUSION: Following DOMS, inflammatory IL-6 may be hydrolyzed by the 
local release of the myokine, DPP-IV. Overall, this interaction of IL-6 and DPP-IV 
appears to be localized to the site of damaged muscle fibers and does not appear to be 
influenced by the activation of CD26+ T-cells.

2684 Board #204 June 2 11:00 AM ‑ 12:30 PM
Exercise-Induced Muscle Damage Reduces Critical 
Torque and Impulse Above End Test Torque
Darshit S. Patel. The University of Oklahoma, NORMAN, OK. 
(Sponsor: Kevin K McCully, FACSM)
Email: darpatel7@ou.edu
(No relationships reported)

Exercise-induced muscle damage (EIMD) has been shown to reduce endurance 
exercise performance. However, the mechanism(s) underlying this reduction remain 
unclear. PURPOSE: This study sought to examine the effects of EIMD on critical 
torque (CT) and impulse above critical torque (IACT). METHODS: Eight participants 
performed a 5-minute all-out isometric knee extension test with a duty cycle of 
3:2 (3 seconds of contraction followed by 2 seconds of rest) prior to and 48-hours 
following EIMD. EIMD was induced by performing electrically stimulated eccentric 
knee extensions (in sets of 10) until maximal voluntary isometric strength (MVC) 
was reduced by 40%. The magnitude of EIMD was assessed 48-hours following 
eccentric exercise by changes in MVC and ratings of quadriceps muscle soreness 
(using a 100mm VAS scale). Surface EMG and near-infrared spectroscopy (NIRS) 
were collected from the vastus lateralis and vastus medialis, respectively during the 
CT test to assess muscle activation and microvascular circulation. RESULTS: MVC 
decreased 22% from baseline (p = 0.006) and soreness increased from 2.1 ± 1.9 mm 
to 50.4 ± 31.5 mm (p = 0.002) confirming EIMD occurred. CT was declined from 
61.6 ± 17.8 Nm to 52.0 ± 14.1 Nm (-16%; p = 0.005) post EIMD. IACT declined 
31% (p = 0.0006) post EIMD. No changes were observed in EMG assessed muscle 
activation between bouts (p ≥ 0.28) and NIRS assessments of tissue saturation (p 
> 0.05) and deoxyhemoglobin (p > 0.05). CONCLUSIONS: CT was significantly 
impacted by EIMD. CT has been shown to be a strong predictor of endurance exercise 
performance—thus the previously observed decrements in endurance performance 
following EIMD may be attributed to a decline in CT. Interestingly, EIMD affected 
IACT to a much greater extent than CT (-31% vs. -15%). IACT is thought to represent 
a finite energy store, likely anaerobic in nature, that can be used to perform exercise 
above CT. Our findings indicate EIMD significantly reduces this energy store—
potentially through impairments in excitation-contraction coupling.

2685 Board #205 June 2 11:00 AM ‑ 12:30 PM
Myogenic And Atrophic Signaling In The Progression 
Of Cancer-cachexia
Thomas A. Blackwell1, Jacob L. Brown1, David E. Lee1, Megan 
E. Rosa-Caldwell1, Richard A. Perry Jr1, Lemuel A. Brown1, 
Wesley S. Haynie1, Michael P. Wiggs2, Tyrone A. Washington1, 
Nicholas P. Greene1. 1University of Arkansas Fayetteville, 
Fayetteville, AR. 2University of Texas-Tyler, Tyler, TX. (Sponsor: 
Stephen F. Crouse, FACSM)
Email: thomasallenblackwell@gmail.com
(No relationships reported)

Cancer is a major public health problem in the U.S. and the world. In 2013 there 
were an estimated 1,660,290 new cases of cancer in the U.S. Severe weight and 
muscle loss in cancer (cancer-cachexia [CC]) is accepted as a common effect of 
many cancers, and is directly responsible for 20-40% of cancer-related deaths. The 
mechanisms that control the development of CC are not well understood. In order 
for muscle wasting to occur, there must be either a decrease in myogenic factors 
or an increase in catabolic factors. Most investigations of CC focus on the post-
cachectic state and do not examine the progression of the condition. PURPOSE: The 
purpose of this study is to determine the roles of classical myogenic factors (Pax7, 
MyoD and Myogenin; markers of satellite cell content and regulators of myocyte 
proliferation and differentiation, respectively), and catabolic factors (Atrogin and 
MuRF; E3 ubiquitin ligases regulating ubiquitin-mediated protein degradation) in the 
onset of CC. METHODS: : 1x106 Lewis Lung Carcinoma cells (LLC) or Phosphate 
Buffered Saline (PBS, control) were injected into the hind-flank of normal wildtype 
C57BL6/J mice at 8 wks of age, and tumor allowed to develop for 1, 2, 3, or 4 wks, 
gastrocnemius muscle weights were measured to assess CC. MyoD, Myogenin, 
Atrogin, MuRF, and Pax7 were analyzed using RT-PCR for all 5 groups (1, 2, 3, 4 wk 
LLC and PBS). Data were analyzed by one-way ANOVA, Student-Newman-Keuls 
test was used to determine differences among means, significance was set at P<0.05. 
RESULTS: Gastrocnemius muscle weights were only lower than PBS control at 4 
wk post tumor-implantation. Pax7 was ~30% lower at all timepoints following tumor 
implantation. MyoD and Myogenin were ~50% lower in wks 1 and 2 post-tumor 
implantation, and returned to baseline for wks 3 and 4. Atrogin was ~3.5-fold greater 
in wk 4, while MuRF was ~2.3-fold higher in wk 3 and ~3.8-fold in wk 4 post-tumor 
implantation.CONCLUSIONS: Our data suggest a reduction in satellite cell content 
shortly after tumor implantation in mice which is tied to an early reduction in markers 
of myogenic differentiation and proliferation though muscle loss is not evident until 
4 wk post tumor implantation; while MuRF and atrogin mediated protein degradation 
does not seem to be altered until later in tumor progression. Supported by Arkansas 
Bioscience Institute
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2686 Board #206 June 2 11:00 AM ‑ 12:30 PM
Effects Of Sleep Deprivation And Sleep Recovery On 
Muscular Igf-1 And Muscle Regeneration
Marcos Mônico-Neto1, Murilo Dáttilo1, Kil Sun Lee1, Marco 
Túlio de Mello2, Hanna Karen Moreira Antunes1. 1Federal 
University of Sao Paulo, Sao Paulo, Brazil. 2Federal University 
of Minas Gerais, Belo Horizonte, Brazil.
Email: marcosmoniconeto@gmail.com
(No relationships reported)

Sleep deprivation (SD) increase catabolic hormone concentrations and decrease growth 
factors, which may impair the muscle regeneration. PURPOSE: Evaluate the influence 
of SD on the muscle regeneration, cellular proliferation and muscular insulin-like 
growth factor-1 (IGF-1) concentration after cryolesioning in rats. METHODS: Forty 
male rats, Wistar, 3 month, were distributed into 4 groups: Control (CTL), submitted 
to SD for 96h (SD96), CTL plus sleep recovery period (CTL+R), submitted to SD for 
96h plus 96h of sleep recovery (SD96+R). Previously, the animals were submitted 
to cryolesioning of Tibialis anterior (TA) from left leg. After 3 days of recuperation, 
SD96 and SD96+R groups were sleep deprived for 96h by modified multiple platform 
method, following of sleep recovery for 96 h to SD96+R group. TA of both legs 
were excised (intact and injured) to histopathologic analysis (with HE, 40x), PCNA 
(western blot) and muscular IGF-1 (ELISA) analysis. The data were analyzed by one 
way ANOVA. RESULTS: The concentration of IGF-1 in intact leg was reduced in 
SD96 compared to CTL (356±27 vs 816±105 ng/dL respectively; P<0.05), and the 
basal values were reestablished in SD96+R group (776±69 ng/dL). In injured leg, 
the concentration of IGF-1 increased in all groups, but with less magnitude in SD96 
compared to CTL (1442±256 vs 3851±249 respectively; P<0.001) and SD96+R 
compared to CTL+R (1605±260 vs 2307±182 ng/dL respectively; P<0.001). PCNA 
protein not change with SD, but injury increased its concentration proportionally in all 
groups when compared to intact leg (CTL - 1.88±0.22 vs 0.46±0.13 AU respectively; 
SD96 - 2.4±0.6 vs 0.62±0.12 AU respectively; CTL+R - 1.68±0.35 vs 0.55±0.08 AU 
respectively; SD96+R - 1.4±0.13 vs 0.71±0.05 AU respectively; P≤0.05 for all). The 
qualitative histopathologic analysis showed a delay in process of muscle regeneration, 
with higher amounts of fibrous tissue, inflammatory process and muscle atrophy in 
SD96+R group compared to CTL+R. CONCLUSION: SD reduced muscular IGF-1 
concentration and delayed the muscle regeneration stimulated by cryolesioning in TA 
of rats. Supported by CEPID/SONO-FAPESP (#98/14303-3), CNPq, CAPES, and 
FAPESP (#2011/15962-7; 2013/00152-5)

2687 Board #207 June 2 11:00 AM ‑ 12:30 PM
Effects Of Muscle Specific Pgc-1a Overexpression At 
The Onset Of Muscle Regeneration
Wesley S. Haynie, Richard A. Perry, Lemuel A. Brown, David 
E. Lee, Jacob L. Brown, Megan E. Rosa-Caldwell, Nicholas 
P. Greene, Tyrone A. Washington. University of Arkansas, 
Fayetteville, AR.
(No relationships reported)

Peroxisome proliferator-activated receptor-γ coactivator-1α (PGC-1α) is a 
transcriptional activator shown to stimulate mitochondrial biogenesis. Impaired muscle 
regeneration is associated with down-regulation of PGC-1α. However, in healthy 
muscle PGC-1α expression is unaltered. Therefore, the role of PGC-1α at the onset 
of skeletal muscle regeneration needs further elucidation. PURPOSE: To examine 
the effects of overexpression of PGC-1α on gene expression of lactate dehydrogenase 
(LDH), TNF-α, and myogenesis markers MyoD and Myogenin at the onset of muscle 
regeneration. METHODS: 23 C57BL/6 (WT) and 24 Transgenic (A1) mice were used 
for this study, with A1 mice overexpressing the protein PGC-1α. Mice were injected 
with either PBS or Bupivacaine (MAR) at 12 weeks of age. Tibialis anterior (TA) 
muscle and tibias were excised 3-days post injection. Tissue was immediately frozen 
for gene expression analysis using RT-qPCR. RESULTS: There was no difference 
between TAmass/Tibia length ratio in any mice 3-days post injection. PGC-1α gene 
expression was 13-fold greater in the A1-PBS group compared to the WT-PBS group 
(p<0.05). The A1-MAR group however, expressed approximately 4-fold less PGC-1a 
compared to the A1-PBS group 3-days post injection (p<0.05). In WT mice, MyoD 
gene expression was 1.5 fold greater in the MAR group compared to the PBS group 
(p<0.05), with no difference between A1 mice. There was a main effect of MAR to 
increase Myogenin gene expression in both WT and A1 mice. There was a main effect 
of genotype to decrease LDH-A expression ~50% in both A1 groups (p<0.05). There 
was a 4-fold increase in LDH-B expression in the A1-PBS group compared to the 
WT-PBS group (p<0.05). In WT mice, there was no effect of MAR on LDH-B gene 
expression. However, in A1 mice there was a 50% decrease in the A1-MAR group 
compared to the A1-PBS group (p<0.05). TNF-α increased approximately 2-fold as a 
main effect of genotype in both A1 groups (p<0.05). CONCLUSION: A surplus of 
mitochondria may result in more ROS production and higher levels of TNF-α, resulting 
in altered expression of MyoD. With TNF-α possibly activating NF-κB, a nuclear 

factor shown to negatively regulate myogenesis. The differential response in LDH-B 
expression suggests PGC-1α is involved in altering glycolytic energy metabolism at 
the onset of muscle regeneration.

2688 Board #208 June 2 11:00 AM ‑ 12:30 PM
Reliability and Comparison of Measurements of the 
Tibialis Posterior Cross-Sectional Area Via Ultrasound 
Imaging
Victoria A. Violette, Sarah T. Ridge, Dustin Bruening, J W. 
Myrer, A. W. Johnson. Brigham Young University, Provo, UT. 
(Sponsor: Pat Vehrs, FACSM)
(No relationships reported)

PURPOSE: The tibialis posterior is a key muscle in controlling the medial 
longitudinal arch. Being able to assess the strength, activity and size of the muscle is 
crucial in understanding its role in controlling the functions of the foot. Difficulties 
exist in directly imaging this muscle due to the depth of its origin within the leg. 
This study’s purpose was to evaluate techniques used to image the TP muscle size 
using ultrasound. METHODS: 10 legs of 5 healthy college students were imaged via 
ultrasound (12ML probe, GE Logiq P6) and the cross-sectional area and thickness of 
the TP was recorded. To measure the TP the probe was held at the 30% and then the 
50% point from the knee joint line to the inferior tip of the lateral malleolus. Subjects 
inverted their foot and videos of the contraction cycle were recorded. 2 separate 
still-shots of the muscle at rest were saved from the recorded videos to make size 
measurements. This process was performed on both anterior and posterior sides of the 
leg. To assess reliability intraclass correlation coefficients (ICC) were calculated. A 
correlation was performed to compare anterior to posterior measurements. RESULTS: 
Excellent reliability was seen when comparing repeated measurements for anterior and 
posterior area and thickness measurements at the 30% point (ICC>0.96). There was a 
strong significant correlation between anterior and posterior measurements at the 30% 
mark (r=0.91, p<0.001). There was a non-significant weak correlation between anterior 
and posterior measurements at the 50% (r=0.31, p=0.19). The means and standard 
deviations of the cross-sectional area from the posterior view TP were 4.35 ± 0.49 
cm2 (30%) and 3.78 ± 0.47 cm2 (50%). While the anterior view cross-sectional areas’ 
were 4.18 ± 0.49 cm2 (30%) and 3.42 ± 0.46 cm2 (50%). CONCLUSION: Repeated 
measurements showed excellent reliability. At the 30% point, the anterior and posterior 
measurements were highly correlated, thus either position could be used to image the 
TP. The anterior view, at the 50% should generally not be used because portions of the 
TP were often hidden behind bone which decreased accuracy of the measurement.

2689 Board #209 June 2 11:00 AM ‑ 12:30 PM
Thigh Muscle Architecture Changes During a Soccer 
Season in Previously Injured and Non-injured Female 
Athletes
Alexa Kasl1, Kazuma Akehi2, Whitney Ryan2, Scott Unruh2, 
Matthew Bice2. 1University of Nebraska Medical Center - 
Kearney, Kearney, NE. 2University of Nebraska at Kearney, 
Kearney, NE.
Email: kasla2@lopers.unk.edu
(No relationships reported)

Very little research has investigated muscle morphological and architectural 
characteristic changes on the individual thigh muscles during a competitive season 
in previously injured and non-injured collegiate athletes. Such research may provide 
important insight into sport-induced anatomical changes, which could have a 
significant impact on muscle performance and injury risks. PURPOSE: To examine 
the influence of competitive women’s college soccer participation on thigh and 
hamstring muscles’ morphological and architectural characteristics. METHODS: 
Eighteen soccer players (Previously injured n=8, age=20.43±0.90 yrs; Non-injured 
n=10: age= 20.31±1.38 yrs) volunteered to participate in the study. Participants 
reported a total of 4 times separated by 4 weeks during the season and underwent 
ultrasound testing to assess changes in muscle thickness (MT; cm), subcutaneous 
tissue thickness (ST; cm), pennation angle (PA; °), and echo intensity (EI) of the 
rectus femoris (RF), vastus medialis (VM), vastus medialis oblique (VMO), vastus 
lateralis (VL), vastus intermedius (VI), and biceps femoris (BF) muscles and thigh 
circumference measures using a tape measure. A 3-way (dominant side of the leg 
x injury history x time) ANOVA with repeated measure was used to analyze each 
variable. When interactions were present, Tukey-Kramer multiple comparison post-
hoc tests were used. RESULTS: MT of the RF, VI, VM, and VMO muscles increased 
between 4.4 and 14.5% at week 4 and 8 during the season (P<.02) regardless of the 
dominant side of the leg or injury history. EI of RF, VL, and VM muscles decreased 
between 3.1 and 8.1% at week 4 and 8 during the season (P<.01). CONCLUSION: 
These results indicated that, muscle size and quality had improved in non-injured 
athletes but had diminished in those who were previously injured. Because no time-
related differences in thigh circumference measures were observed it is possible that 
these measures may not be sensitive enough for detecting morphological changes. 
Given the relationship between muscle size and quality, it is possible that these 
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unique morphological and architectural adaptations over time may influence athletic 
performance and/or potential risks of musculoskeletal injuries; however, future studies 
are needed to test these hypotheses.
Supported by NRI Grant 15-060

2690 Board #210 June 2 11:00 AM ‑ 12:30 PM
Muscle Volume Is A Critical Determinant Of Rowing 
Performance In Olympic Rowers
Stephan van der Zwaard1, Guido Weide1, Koen Levels1, Michelle 
Eikelboom1, Dionne A. Noordhof1, Mathijs J. Hofmijster1, 
Willem J. van der Laarse2, Cornelis J. de Ruiter1, Jos J. de 
Koning, FACSM1, Richard T. Jaspers1. 1Vrije Universiteit, 
Amsterdam, Netherlands. 2VU University Medical Center, 
Amsterdam, Netherlands. (Sponsor: Jos de Koning, FACSM)
Email: s.vander.zwaard@vu.nl
(No relationships reported)

BACKGROUND: Rowing races challenge rowers to combine high sprint and 
endurance capacity. Muscle morphology is an important determinant of sprint and 
endurance capacities and as such may also be a critical determinant of rowing 
performance.
PURPOSE: To determine how much of the rowing performance of Olympic rowers is 
explained by sprint and endurance capacity and by muscle morphology.
METHODS: 18 elite rowers (12 male, 6 female and 17 competed in different 
disciplines at the 2016 Olympics) performed a maximal incremental rowing test to 
obtain V̇O2max, reflecting the endurance capacity. Sprint capacity was assessed by 
a 30-second Wingate cycling test and maximal isometric knee extension torque. 
Morphology of m. vastus lateralis (volume, physiological cross-sectional area (PCSA), 
fascicle length and pennation angle) was derived from a 3D ultrasound reconstructed 
voxel array. 13 rowers completed a 2000m time trial on a rowing ergometer to assess 
rowing performance. Coefficients of determination were obtained from multiple and 
single regression analyses. 
RESULTS: Rowing performance was largely explained by absolute maximal oxygen 
uptake combined with peak power output obtained during the Wingate test (R2=0.98, 
p<0.001). Muscle volume largely explained rowing performance (r2=0.85, p<0.001) 
and was strongly related to Wingate peak power output (r2=0.82, p<0.001), V̇O2max 
(r2=0.65, p<0.0001) and maximal isometric knee extension torque (r2=0.60, p<0.001). 
Less variance in rowing performance was explained by PCSA (r2=0.68, p<0.001) and 
fascicle length (r2=0.43, p<0.05) and none by pennation angle (r2=0.00, p=0.774). 
CONCLUSION: Rowing performance of Olympic rowers is excellently explained 
by V̇O2max and Wingate peak power output (R2=0.98). Muscle volume, of all 
morphological properties, is the most important determinant of rowing ergometer 
performance, and endurance and sprint capacity in Olympic rowers. 
Funding: Technologiestichting STW

2691 Board #211 June 2 11:00 AM ‑ 12:30 PM
Effects Of Time-of-day Specific Resistance Training 
On Muscle Strength And Muscular Il-6-associated 
Signaling In Male Rats
Szu-Hsien Yu1, Shueh-I Lin1, Shih-Chang Cheng1, Chung-Pu 
Chi2, Chia-Hua Kuo, FACSM3. 1National ILan University, 
Yilan City, Taiwan. 2Taipei Medical University, Taipei, Taiwan. 
3University of Taipei, Taipei, Taiwan. (Sponsor: Chia-Hua Kuo, 
FACSM)
Email: meek168@hotmail.com
(No relationships reported)

PURPOSE: Muscle mass and strength play an important role in athletic sports and 
health promotion. Although resistance training (RT) is known to be effective for 
muscle mass improvement, the optimal daily timing of RT and feeding has not yet 
been determined. The purposes of the present study are to investigate the best daily 
timing of RT for the muscle hypertrophy in male rats.
METHODS: In study I, SD rats were divided into Control (C, non-exercise), Early 
(E, beginning of active phase, 8:00) and Late (L, end of active phase, 17:00). Rats 
of exercise groups (E and L) were asked to perform RT by climbing for 10 weeks in 
beginning and end of active phase respectively. Climbing strength and weight of flexor 
hallucis longus (FHL) and flexor digitorum profundus (FDP) was determined after 10 
weeks training. In study II, rats were divided into E (Early) and L (Late) groups and 
were performed an acute RT by climbing. FDP muscle samples were obtained 2, 6 and 
24 hours after RT.
RESULTS: In study I, we observed that 10 weeks RT improve muscle strength, 
muscle mass and myofiber cross sectional area (CSA), but these training effects do 
not show any significant difference between E and L groups. In study II, acute RT in 
the evening induced more plasma testosterone/cortisol and IL-6, and muscular IL-6 
associated signaling such as phosphorylation of STAT1 and STAT3 compared to 
training in the morning.

CONCLUSIONS: we suggest that resistance exercise-induced IL-6 signal in skeletal 
muscle is not the main source of 10 weeks resistace training adaptation.

2692 Board #212 June 2 11:00 AM ‑ 12:30 PM
Characterization of Protein Metabolism in 
Undifferentiated and Differentiated Murine Muscle 
Tissue
Jessica M. Cardin, J. William Deaver, Colleen L. O’Reilly, 
Stephen F. Crouse, FACSM, James D. Fluckey. Texas A&M 
University, College Station, TX. (Sponsor: Stephen F. Crouse, 
FACSM)
(No relationships reported)

The emergence of cell culture experiments have greatly expanded the understanding 
of skeletal muscle physiology. However, there is a paucity of data regarding the 
behaviors of cells grown in culture at various stages versus in vivo. This preliminary 
set of studies was designed to assess alterations of anabolic responses between 
undifferentiated and differentiated muscle tissue.
Purpose: Determine if there is a disparity in fractional synthesis rates (FSR) between 
C2C12 myoblasts and myotubes.
* 100
Methods: C2C12 cells were plated at 200,000 cells per T25 flask and 600,000 cells 
per T75 flask with 5 mL and 12 mL DMEM (respectively) supplemented with 20% 
Fetal Bovine Serum and 1% gentamycin. Cells were cultured in an environment 
at held at a constant 37°C and 5% CO2. Once cells reached confluence, media was 
changed to DMEM supplemented with 2% horse serum 1% gentamycin, 5% HEPES, 
0.75% transferrin, and 0.75% insulin. Myoblasts were plated after the 4th passage. 
Deuterium oxide was applied 24 hours prior to harvest of the cells at a level of 4%. 
Media containing deuterium oxide was reserved for analysis. Cells were washed with 
multiple applications of PBS. Norris buffer was then applied to the flasks at 100 uL 
for T-25’s and 300 uL for T-75’s. Flasks were then placed on ice for 5 minutes. Cells 
were harvested and deposited into centrifuge vials. Vials were spun at 14,000 G for 30 
minutes to separate cytosolic and myofibrallar fractions. The supernatant (containing 
the cytosolic fraction) from the vial was decanted into another vial and saved for 
analysis. 2H-alanine and plasma enrichment was determined by GC-MS and FSR was 
calculated by:
Results: Preliminary data demonstrates that differentiated murine myotubes have 
~76% FSR of the undifferentiated murine myoblasts (P < 0.005).
Conclusion: Future investigators must be aware of the ratio of undifferentiated cells 
and differentiated myotubes as this ratio could confound results as myoblasts are still 
present even at later stages of differentiation.

2693 Board #213 June 2 11:00 AM ‑ 12:30 PM
Partial or Complete Unloading of Skeletal Muscle 
Leads to Specific Alterations of Anabolic Signal 
Transduction
Colleen L. OReilly1, J William Deaver1, Michael P. Wiggs2, 
Florence Lima1, Joshua M. Swift3, Elizabeth S. Greene4, Susan 
A. Bloomfield, FACSM1, James D. Fluckey1. 1Texas A&M 
University, College Station, TX. 2UT-Tyler, Tyler, TX. 3USUSH, 
Bethesda, MD. 4University of Arkansas, Fayetteville, TX. 
(Sponsor: Susan A Bloomfield, FACSM)
(No relationships reported)

Consequences of disuse atrophy of skeletal muscle observed during spaceflight on 
astronaut health and performance are a focal point of space research. Decrements of 
both muscle mass and protein synthesis rates have been observed with exposure to 
varying muscle loading environments (1G > partial loading > 0G), and most of the 
reduced muscle mass can be attributed to diminished rates of synthesis. However, 
specific mechanisms behind unloading-dependent reductions of protein synthesis are 
not well defined. PURPOSE: To determine whether or not alterations of anabolic 
signal transduction was responsible for the changes previously observed in fractional 
synthesis rates with specific gravitational loading paradigms. METHODS: Female 
BALB/cByJ were normalized by bodyweight and assigned to normal cage ambulation 
(1G), partial weight bearing suspension titrated to approximately 33% bodyweight 
(G/3), partial weight bearing titrated to 16% bodyweight (G/6) and full unloading of 
hind limbs (0G) in specially designed cages. All mice were subjected to that loading 
environment for 21d prior to tissue harvest, and monitored daily. Immunoblotting of 
the gastrocnemius (n=23) was carried out to analyze alterations of anabolic signal 
transduction. Although numerous signaling intermediates were assessed, the focus 
of this abstract will be on ribosomal protein S6 kinase (p70-S6K). This important 
protein has served as a marker of protein synthesis signal transduction as well as the 
anabolic capacity in skeletal muscle. RESULTS: Regardless of loading paradigm, no 
differences were detected among groups for the activation of p70-S6K (as indicated 
by the phospho: total protein content). Total protein content, however, was ~27% 
lower than control in 0G and G/6 (P=0.008) with G/3 not being different from 
control (P>0.05). CONCLUSION: In combination with previous data (unpublished 
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observations), ambulation at G/3 is sufficient to maintain anabolic signaling capacity 
when compared to G/6 or 0G, suggesting that a threshold level of stimulus is 
necessary to maintain anabolic capacity in muscle. These results may have important 
implications towards the development of strategies designed to counter the effects of 
partial/complete unloading on skeletal muscle based on how the anabolic capacity of 
muscle is affected.

2694 Board #214 June 2 11:00 AM ‑ 12:30 PM
Age-Based Developmental Comparison of Phase Angle 
and Ultrasound-Derived Echo Intensity
David H. Fukuda, Eliott Arroyo, Kyle S. Beyer, Jay R. Hoffman, 
FACSM, Jeffrey R. Stout, FACSM. University of Central 
Florida, Orlando, FL. (Sponsor: Jeffrey Stout, FACSM)
Email: david.fukuda@ucf.edu
(No relationships reported)

Phase angle, determined from resistance and reactance via bioelectrical impedance 
analysis (BIA), provides an indication of cellular function and hydration. Ultrasound-
derived echo intensity (EI) is often used to evaluate the relative variation in the 
composition of underlying tissue. Assessment of these non-invasive methods 
may allow for characterization of age-based developmental changes related 
to body composition. PURPOSE: To examine phase angle and EI amongst 
children, adolescents, and adults. METHODS: A total of 36 male children (n=11; 
age=12.7±1.4y), adolescents (n=13; 16.7±1.0), and adults (n=12; 25.8±3.8y) were 
compared. Whole body (PhAWB) and leg (PhADL) phase angle were determined using 
50kHz BIA. Greyscale analysis was used to determine EI from ultrasound-derived 
images of the cross-sectional area of the vastus lateralis. Phase angle and EI between 
age-based developmental groups were compared by 1-way ANOVA, while stepwise 
linear regression was used to evaluate relationships between these measures and 
the potential influence of age and body mass index (BMI). RESULTS: Significant 
differences were demonstrated between age-based developmental groups for PhAWB 
(p<0.001), PhADL (p=0.002), and EI (p<0.001). Post-hoc analysis showed lower 
phase angle (p<0.05) in children (PhAWB=5.4±0.6°; PhADL=5.9±0.8°) compared 
to adolescents (PhAWB=6.4±0.8°; PhADL=6.8±0.9°) and adults (PhAWB=6.9±0.6°; 
PhADL=7.2±0.7°). EI was greater (p<0.001) in children (57.2±10.6 au) compared 
to adolescents (40.0±6.8 au) and adults (41.4±7.9 au). PhAWB was identified as the 
strongest predictor variable for EI (r2=0.211; p=0.005), while age and BMI were 
identified as the strongest predictor variables for PhAWB (r2=0.442; p<0.001) and 
PhADL (r

2=0.384; p<0.001), respectively. CONCLUSION: Phase angle and EI appear 
to distinguish changes in body composition between childhood and adolescence; 
however, further developmental changes were not apparent into adulthood. Each 
measure was found to be uniquely influenced by other factors, including age and BMI. 
Longitudinal evaluation of phase angle and EI amongst children and adolescents may 
provide much needed insight into the process of maturation.

2695 Board #215 June 2 11:00 AM ‑ 12:30 PM
Association Between Sleep Duration and Mid-Thigh 
Muscle Composition: The AGES-Reykjavik Study
Elisa A. Marques1, Pedro Figueiredo2, Vilmundur Gudnason3, 
Thomas Lang4, Gunnar Sigurdsson3, Sigurdur Sigurdsson3, 
Thor Aspelund3, Kristin Siggeirsdottir3, Lenore Launer1, Gudny 
Eiriksdottir3, Tamara Harris1. 1National Institute on Aging - NIH, 
Bethesda, MD. 2University Institute of Maia, ISMAI, Maia, 
Portugal. 3Icelandic Heart Association Research Institute, 
Kópavogur, Iceland. 4University of California, San Francisco, 
CA.
Email: elisa.marques@nih.gov
(No relationships reported)

Age-related changes in sleep are broadly documented and complaints of sleep 
difficulties are more common among older adults. Although sleep disorders are viewed 
as a health threat in several physiological systems, it is unclear how thigh lean mass 
and muscle attenuation, markers of sarcopenia, are affected by sleep.
PURPOSE: This study aimed to examine the association between 24-hour sleep 
duration and mid-thigh muscle composition.
METHODS: 2,438 men and 3,326 women aged 66 to 96 years, residents in the 
Reykjavik area (Iceland), were included in this cross-sectional study. Mid-thigh 
muscle area (cm2) and muscle attenuation (Hounsfield units, HU) were assessed with 
a four-row detector computed tomography system. The muscle attenuation was used 
as an indicator of muscle fat infiltration; lower HU indicates greater fat infiltration. 
Sleep and nap habits were assessed using a questionnaire. Total 24-hour sleep duration 
was estimated as the sum of nighttime sleep hours and daytime nap hours. Statistical 
analysis was performed using multivariable linear regression.
RESULTS: We found that after adjustment for age and body mass index (BMI) long 
sleep duration (>8 h/day) was negatively associated with thigh lean area in both men 
(B= -2.2, 95% confidence interval (CI) = -4.0, -0.4) and women (B=-2.9, 95% CI = 
-3.8, -1.0) and with muscle attenuation (B=-1.0, 95% CI = -1.5, -0.4) only in women. 

After adjustments for all relevant covariates (including age, BMI, health and lifestyle 
factors) the association between long sleep duration and thigh lean area was attenuated 
and became non-significant. In women, the associations between long sleep duration 
and muscle attenuation were significant in both the age and BMI- and the full-adjusted 
model. In men these associations were not significant. No associations were observed 
for short sleep duration (<6 h/day) and both muscle parameters.
CONCLUSIONS: Long sleep duration, particularly in old women, is associated with 
thigh muscle attenuation. Whether optimization of sleep can ameliorate age-associated 
intramuscular adipose tissue warrants further studies.
Supported by Intramural Research Program of the NIH, NIA; the AGES-Reykjavik 
Study is funded by NIH Grant N01-AG-12100, the NIA Intramural Research Program, 
Hjartavernd, and the Althingi.

2696 Board #216 June 2 11:00 AM ‑ 12:30 PM
Analysis of B-mode Ultrasound Chenges in Vastus 
Lateralis Muscle Following the Transcutaneous 
Vacuum Treatment
Jjunzo Tsujita1, Masanori Takemura2, Yoichiro Yamashita1, 
Tomonari Shibutani3, Mitsuharu Kaya3, Arijit Banerjee4. 
1Institute of Health and Sports Madical Science, NIshinomiya, 
Japan. 2Ichihashi clinic, Kobe, Japan. 3Hyogo University 
of Health Science, Kobe, Japan. 4Amagasaki-city Boad of 
Education, Amagasaki, Japan.
Email: tsujitaf@cvn.bai.ne.jp
(No relationships reported)

PURPOSE:We reported in a previous study (ACSM’s 62th Annual Meeting) that 
the transcutaneous vacuum (dermal suction) increased range of motion of voluntary 
movement and induced the smoothness of movement. No study has reported that 
transcutaneous vacuum improvesd the gliding function and flexibility of muscle and 
fascia. This study aimed to show that fascial gliding occurs during transcutaneous 
vacuum treatment and to investigate whether the transcutaneous vacuum treatment 
improved fascial gliding function of the vastus lateralis muscle using ultrasound. 
METHODS:Seven volunteers (age; 21-60) participated in this study. Transcutaneous 
vacuum treatment (vacuum and rolling was applied to both left and right vastus 
lateralis muscle. Deep fascial motion when the knee joint was moved passively from 
0 to 45 degree was measured by B-mode ultrasound before and after treatment. Deep 
fascial motion during this treatment was measured for five volunteers. Measurement 
was performed at the deep fascia between the vastus lateralis and vastus intermedius 
muscles. Data were statistically evaluated using two-way ANOVA (subject, [left or 
right] side, treatment effect [before or after treatment]) and post hoc test.
RESULTS: Motion of deep fascia (mean ± SD, mm) before treatment was 26.8 ± 
7.57, the same as the result of the previous study (28.5 ± 4.3). Motion of deep fascia 
after transcutaneous vacuum treatment was 32.2 ± 7.39, the same as the motion after 
myofascial release treatment of the previous study (32.4 ± 4.0; Ichikawa et al., 2015). 
There was no interaction between either side (left or right). However, the treatment 
effect was significant, and motion after was longer than motion before (F=28.78, 
p<.01, effective size = 2.19, power = 1.000) analysed by ANOVA. Deep fascial 
motions during treatment were 5.6±2.35 mm superficial layer and 6.3 ± 2.19 deep 
layer.
CONCLUSIONS:In this study, the effects of transcutaneous vacuum treatment on 
improvement of fascial gliding function, and fascial gliding during transcutaneous 
vacuum were demonstrated. Transcutaneous vacuum provided mild myofascial 
stimulation without requiring articular movement. We concluded that transcutaneous 
vacuum treatment effectively improvesd fascial gliding function and increased range of 
joint motion and flexibility of muscle and fascia.

2697 Board #217 June 2 11:00 AM ‑ 12:30 PM
Effects Of Different Exercise Regimen On The Disease 
Phenotype In Mdx Mouse Model Of DMD
Alexandra MacKinnon1, Tina Duong2, Micaela Iantorno2, Jack 
Vandermeulen2, Adati Phadke2, Arpana Sali2, Kanneboyina 
Nagaraju3. 1AGADA Biosciences Inc., Halifax, NS, Canada. 
2Children’s National Medical Center, Washington, DC. 3School 
of Pharmacy and Pharmaceutical Sciences, Binghamton 
University, NY.
Email: amackinnon@agadabio.com
(No relationships reported)

PURPOSE: Effects of exercise on the disease phenotype in neuromuscular disease 
mouse models is not systematically evaluated. Therefore, we have designed a 
preclinical trial in the mdx mouse model of Duchenne muscular dystrophy to 
specifically investigate the effects of forced downhill and horizontal treadmill exercise 
as well as voluntary wheel exercise. We assessed effects of exercise intervention on the 
muscle function and pathology using a comprehensive set of phenotyping measures.
METHODS: This study involved a group of 12 week old wild-type BL10 (dystrophin 
sufficient) mice and a group of mdx (dystrophin deficient) mice. Each group was 
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divided into 4 exercise regimen groups (n=5): No exercise, downhill treatment 
(DT), horizontal treatment (HT), and voluntary wheel exercise (VW). The groups 
were subjected to exercise 3x per week for 13 weeks. Skeletal muscle function (grip 
strength) was evaluated at 12, 17, and 25 weeks of age and cardiac function was 
evaluated using echocardiography at 25 weeks of age.
RESULTS: Exercise intervention did not show a change in bodyweights of the BL10 
mice. However, these mice showed significant improvement in hindlimb (HL) but 
not forelimb (FL) grip strength in comparison to non-exercised group. Analysis of 
the serum showed that the creatine kinase (CK) levels in the VW group significantly 
increased compared to the non-treated group. All three exercise interventions showed 
significant decreases in body weight at 25wks of age of mdx mice. Dystrophin 
deficient mdx mice showed different effects on muscle function depending on the 
exercise regimen. DT exercise was significantly detrimental to HL grip strength, 
while VW exercise showed significant improvement on HL grip strength over time. 
Evaluation of cardiac function (% ejection fraction and fraction shortening) showed 
that HT and VW but not DT interventions showed significant improvement. Analysis 
of CK levels showed that the VW group significantly increased compared to the non-
treated group.
CONCLUSIONS: Our study demonstrates that type of exercise intervention 
significantly affects dystrophin deficient skeletal and cardiac muscle function. Our 
study highlights that mild but not strenuous (DH) exercise regimen show benefits in 
DMD muscle therefore caution must be taken when prescribing exercise regimes to 
DMD patients.

2698 Board #218 June 2 11:00 AM ‑ 12:30 PM
Cancer-cachexia Upregulates Autophagy Machinery
Jacob L. Brown, 727011, Megan E. Rosa-Caldwell1, David 
E. Lee1, Thomas A. Blackwell1, Richard A. Perry1, Lemuel 
A. Brown1, Wesley S. Haynie1, Michael P. Wiggs2, Tyrone A. 
Washington1, Nicholas P. Greene1. 1University of Arkansas, 
Fayetteville, AR. 2University of Texas-Tyler, Tyler, TX. (Sponsor: 
Stephen F. Crouse, FACSM)
Email: jb024@email.uark.edu
(No relationships reported)

Cancer is associated with severe weight and muscle loss (cancer-cachexia). Cancer-
cachexia is the most common manifestation of the advanced malignant disease, 
leading to death. Underlying mechanisms of cancer-cachexia are not well understood. 
Muscle wasting is associated with an imbalance of protein turnover favoring protein 
breakdown. Autophagy is a mechanism for protein breakdown that has not been 
adequately studied throughout the progression of cancer-cachexia. PURPOSE: 
Assess autophagy machinery and flux throughout the progression of cancer-cachexia. 
METHODS: 1x106 Lewis Lung Carcinoma cells (LLC) or Phosphate Buffered Saline 
(PBS, control) were injected into the hind-flank of C57Bl6/J mice at 8 weeks age, 
and tumor allowed to develop for 1, 2, 3 or 4 weeks. Muscle size was assessed by 
muscle wet weights. Immunoblot was utilized to measure protein content of Beclin1, 
LC3, LC3 2:1 ratio and p62. A One-Way ANOVA was utilized to detect statistical 
significance with a Student-Newman-Keuls post hoc analysis to delineate differences 
between groups significance was set at P=0.05. RESULTS: Protein content of 
Beclin1 and total LC3 increased by 2 fold 4 weeks following tumor implantation 
when compared to the PBS control group. There was no difference in the protein 
content of p62 or the LC3 2:1 ratio throughout the progression and cancer-cachexia. 
CONCLUSIONS: Our results indicate autophagy machinery is dramatically 
upregulated 4 weeks following tumor implantation suggesting autophagy may be a 
key regulator of cancer-cachexia. Autophagy flux does not appear to be influenced 
by cancer-cachexia; however, steady rates of autophagy flux with an increase in 
autophagy machinery may suggest an increase in protein/organelle breakdown via 
autophagy. Mechanisms behind the upregulation of autophagy machinery in cancer-
cachexia are not fully understood; however, energy stress instigated by mitochondrial 
degeneration may be involved. Funded by Arkansas Bioscience Institute

2699 Board #219 June 2 11:00 AM ‑ 12:30 PM
Estimation of Critical Torque Using Neuromuscular 
Electrical Stimulation of the Quadriceps in Humans.
Natalie R. Janzen, Christopher D. Black. University of 
Oklahoma, Norman, OK. (Sponsor: Kevin McCully, FACSM)
Email: natalie.r.janzen-1@ou.edu
(No relationships reported)

Critical torque (CT) is an integrative measure/concept that represents the “critical” 
or upper boundary of steady-state work that can be performed without leading to 
exhaustive fatigue. While this concept has been observed across multiple voluntary 
exercise modalities, it has not been tested using neuromuscular electrical stimulation 
(NMES). PURPOSE: The purposes of this study were 1) to determine if NMES 
exercise results in hyperbolic work-duration pattern that plateaus at the end of exercise 
and 2) determine if NMES exercise performed below CT results in no fatigue. 
METHODS: Participants (n = 9) were tested. Following familiarization, participants 

completed 2 identical testing sessions each consisting of four separate 5-minute NMES 
bouts separated by 20 minutes of rest. The NMES protocol consisted of 3-seconds of 
stimulation, followed by 2-seconds of rest, for 60 total isometric contractions. Current 
and pulse duration (200-µs) were held constant among all tests. Initially 100 Hz NMES 
was used. During the second test a frequency that elicited a torque value below the 
end test torque during the 100 Hz test (under CT) was used. The third and fourth tests 
were at 50 Hz and 25 Hz, applied in a random order. The second testing session was 
performed 2-7 days later. RESULTS: End-test torque (ETT) was calculated as the 
mean of the last 6 contractions expressed relative to peak torque. Torque values did 
not differ over the final 6 contractions within each exercise bout—100 Hz (p = 0.49), 
50 Hz (p = 0.15), 25 Hz (p = 0.31), and under CT (p = 0.15). Torque declined from 93 
± 18% to 22 ± 7% of peak torque at 100 Hz, from 60 ± 24% to 22 ± 8% at 50 Hz, and 
from 29 ± 13% to 20 ± 6% at 25 Hz. These ETT values did not differ from each other 
(p > 0.05). Initial torque and ETT for the under CT bout did not differ (12 ± 8% vs 
11 ± 5% of peak torque; p = 0.48), but ETT was lower than the ETT values from the 
100, 50, and 25 Hz bouts (p < 0.05). CONCLUSIONS: Intermittent isometric NMES 
results in a hyperbolic work-duration relationship similar to what is observed during 
voluntary isometric exercise. NMES exercise above CT declined to a similar torque 
value regardless of stimulation frequency, while exercise under CT showed no declines 
in torque. These findings suggest the NMES exercise protocol can be used to determine 
CT.

2700 Board #220 June 2 11:00 AM ‑ 12:30 PM
The Effect of Myostatin SNP on Muscle Fiber 
Properties in Thoroughbred Horses during Training 
Period
Hirofumi Miyata1, Fumio Sato2, Tetsuro Hada2, Teruaki Tozaki3. 
1Yamaguchi Univ., Yamaguchi, Japan. 2Japan Racing Horse 
Association, HIdaka, Japan. 3Laboratory of Racing Chemistry, 
Utsunomiya, Japan.
Email: hiro@yamaguchi-u.ac.jp
(No relationships reported)

PURPOSE: Variants of the myostatin gene (MSTN) have been shown to have an 
influence on muscle hypertrophy phenotypes in a wide ranges of mammalian species. 
Recently, a thoroughbred horse with a C-Allele at the g.66493737C/T single nucleotide 
polymorphism (SNP) has been reported to be suited to short distance racing. In this 
study, we examined the effect of the MSTN SNP on muscle fiber properties in young 
horses during a training period. METHODS: To investigate the effect of the MSTN 
SNP on muscle fiber before training, several mRNA expressions were relatively 
quantified in biopsy samples from the middle gluteal muscle of 24 untrained male 
thoroughbred horses (1.5-year old, C/C: n = 8, C/T: n = 8, T/T: n = 8) using real-
time RT-PCR analysis. Furthermore, the remaining muscle samples were used for 
immunohistochemical analysis to determine the number of satellite cells (SC), as well 
as the population and area of each fiber type. All measurements were revaluated in 
biopsy samples of the same horses after a 5-month period of conventional training. 
RESULTS: As compared to values before training, although there were not significant 
differences, cross sectional areas of all muscle fiber types increased (12-17%) in all 
SNP groups after training. Although the expressions of MSTN mRNA decreased in 
all SNP groups, a significant decrease was found in only the C/C group after training. 
However, the expressions of mRNA related to SCs activation and proliferation (HGF, 
Pax7, MyoD, and Myogenin) were identical among all SNP groups after training. 
While, expression of VEGFa, PGC1α, and SDHa mRNAs, which relate to the 
biogenesis of mitochondria and capillaries, was significantly higher (54-82%) in the 
T/T group than the C/C group after training. CONCLUSION: It is suggested that 
hypertrophy of muscle fiber is directly associated with a decrease in MSTN mRNA 
expression in the C/C group, and that increased expressions of VEGFa, PGC1α, and 
SDHa in the T/T group might be indirectly caused by the MSTN SNP. These results 
indicate that the C/C and T/T groups with the MSTN SNP have an advantage in short 
and long distance races, respectively.

2701 Board #221 June 2 11:00 AM ‑ 12:30 PM
Muscle Regeneration after Anterior Cruciate Ligament 
Reconstruction - Effects of Strenght Training Regime 
and Different Autocrafts
Francesca Profit1, Thomas Gwechenberger2, Nadine Weiberg1, 
Marc-André Weber1, Nikolaus Streich3, Alexander Barié1, Birgit 
Friedmann-Bette1. 1University Hospital, Heidelberg, Germany. 
2University Hospital/Olympic Training Center, Heidelberg, 
Germany. 3Clinic St. Elisabeth, Heidelberg, Germany.
Email: francesca.profit@med.uni-heidelberg.de
(No relationships reported)

Quadriceps muscle atrophy is regularly observed after anterior cruciate ligament
reconstruction (ACL-R) PURPOSE: To test the hypothesis that muscle regeneration
after ACL-R can be augmented by quadriceps strength training with eccentric
overload (CON/ECC+) METHODS: Biopsies from the vastus lateralis muscle were
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obtained from 37 recreational athletes (25±4 yrs, 181±7 cm, 83.5±15 kg) after 12
weeks (wks) of regular rehabilitation following ACL-R (quadriceps tendon autograft,
n=22 or semitendinosus tendon autograft, n=15) and again after 12 wks with 2x/wk
either conventional (CON/ECC, n=16) or CON/ECC+ (n=21) supervised leg press
training (random assignment). Immunohistochemical analyses were used to
determine myosin heavy chain (MyHC) I, II and hybrid fibers to quantify fiber type
specific satellite cells (SCs, Pax7+) and active SCs (Pax7+/MyoD+). Magnetic
resonance imaging was performed to measure quadriceps cross sectional area
(CSA) RESULTS: After 12 wks of one-legged quadriceps strength training CSA was
significantly (p=0.000) increased with a significantly (p=0.003) greater increase after
CON/ECC+ compared to CON (81.7±13.1 to 96.3±14.7 cm2 vs. 78.5±12.1 to
87.0±11.8 cm2). MyHC I fiber number significantly (p=0.002) increased only after
CON/ECC+ (35.7±17.1 to 41.7±15.8 %). The change was significantly (p=0.022)
different from CON/ECC (36.6±13.0 to 35.1±10.4 %). MyHC I/II hybrid fibers 
showed
a significant (p<0.001) similar decrease after CON/ECC+ (7.1±6.5 to 4.0±4.5 %) and
CON/ECC (7.7±4.9 to 4.8±3.6 %). MyHC II fiber number did not change significantly.
While no significant change in SC content was observed (SCs related to MyHC I or II
fibers 0.15±0.08 and 0.14±0.07 before, 0.14±0.09 and 0.14±0.07/fiber after training)
the number of active SCs per biopsy section was significantly (p=0.007) greater after
training (2.42±2.09 vs. 1.08±1.38) without significant difference between the training
regimes. No significant differences occurred with regard to the different autografts
CONCLUSION: Strength-training induced muscle regeneration after ACL-R lead to
an increase in activated SCs and a decrease in MyHC I/II hybrid fibers. After
CON/ECC+ the gain in muscle mass was greatest and was accompanied by a
significant increase in MyHC I fibers.
Supported by the Dietmar Hopp Foundation (23011193)

2702 Board #222 June 2 11:00 AM ‑ 12:30 PM
Thigh Muscle Cross-sectional Area by pQCT: Precision 
of Two Software Programs
Samuel R. Buchanan1, Christopher Poole2, Daniel Schiferl3, 
Debra Bemben, FACSM1, Michael Bemben, FACSM1. 1The 
University of Oklahoma, Norman, OK. 2Southern Methodist 
University, Dallas, TX. 3Bone Diagnostic Inc., Spring Branch, 
TX. (Sponsor: Dr. Debra Bemben, FACSM)
(No relationships reported)

Scans performed by pQCT produce images with voxels, each with a density value that 
is the average of all the tissue densities contained within the voxel. Software programs 
differentiate between bone and soft tissues within the human limb using contour/peel 
modes and threshold ranges. Subtle calculation differences of voxel partial volumes 
by software may lead to variations in tissue density and area values. PURPOSE: The 
purpose of the investigation was to compare the precision of two software programs, 
Stratec v6.00 (STC) and ImageJ (IMJ), for thigh muscle cross-sectional area (mCSA) 
in college age men. METHODS: pQCT scans (XCT 3000, Stratec) performed at 
the 50% femur site for 10 male subjects (18-30 years) on 3 different days, were used 
to measure femur mCSA using STC and IMJ. Loops were created within STC with 
thresholds set at -100, 40, and 710 to separate and calculate air, subcutaneous fat, 
bone, and muscle. Contmodes 3 and 31 were used to delineate bone from muscle. 
Filter F01F06U01 was used to smooth the image, incorporating intramuscular fat 
(IMAT) into mCSA. IMJ thresholds and filters for IMAT were similarly set. Intraclass 
correlation coefficients (ICC), coefficient of variation % (CV%), and least significant 
change (LSC) were calculated across trials to determine the precision for each method. 
The relationship between the two methods was determined by Pearson’s r. RESULTS: 
The ICCs for STR and IMJ were 0.995 and 0.996, respectively. CVs were 2.5% for 
STR and 2.44% for IMJ. The LSCs for STR and IMJ were 10.955 cm2 and 10.833 
cm2, respectively. High positive correlations (r=0.999, p<.001) were found between 
methods. Repeated measures ANOVA showed significant differences between STR and 
IMJ, with IMJ having a significantly higher mCSA than STR (p=0.032). There was a 
significant trial effect with trial 1 being higher than trial 3 (p=0.05). CONCLUSION: 
The two software programs had similar precision values for mCSA, however, there 
was a small but significant mean difference between STR and IMJ. The higher trial 1 
mean compared to trial 3 for both methods may be attributed to technical error. Both 
programs appear equally capable of deriving mCSA with IMAT included. ImageJ 
may be advantageous, as it does not require expertise for loop creation or user-created 
equations to derive mCSA, both being possible sources for human error.

2703 Board #223 June 2 11:00 AM ‑ 12:30 PM
Regional Differences in Musculoskeletal Adaptation 
Following 16-Weeks of High-Intensity Functional 
Training.
Wade Hoffstetter, Paul Serafini, Gerald Mangine, Yuri Feito, 
FACSM. Kennesaw State University, Kennesaw, GA. (Sponsor: 
Yuri Feito, FACSM)
Email: wadehoffstetter@gmail.com
(No relationships reported)

High-Intensity Functional Training (HIFT) continues to gain traction in the fitness 
world; however, many questions remain about its effect in musculoskeletal adaptations. 
PURPOSE: We sought to investigate what musculoskeletal regions of interest (ROI) 
were affected following a 16-week HIFT program among a group of recreationally 
active adults. METHODS: Nine men (34.2±9.12 yrs, 1.78±0.05 m, 91.5±17.7 kg) 
and 17 women (36.3±7.84 yrs, 1.63±0.07 m, 68.5±12.8 kg) completed 16-weeks 
(2 – 5 sessions ∙ wk-1) of HIFT. Prior to training (PRE; < 2 weeks), measures of bone 
mineral density (BMD), bone mineral content (BMC), and lean mass (LM) were 
collected in the arm, leg, and axial (skeletal measures only) regions via dual-energy 
X-ray absorptiometry. Post-testing (POST) measurements were collected within two 
weeks following the conclusion of the 16-wk training program. RESULTS: Analysis 
of variance with repeated measures revealed a significant ROI x time interaction for 
LM (F = 436.967, p < 0.001, ɳ2 = 0.95), where greater improvements were observed in 
the legs (133.2%) compared to the arms (50.9%). A tendency was noted for changes in 
BMC across ROI’s (F = 2.86, p = 0.067, ɳ2 = 0.11), where improvements occurred in 
the legs (1.6%, p = 0.002) but not the arms (0.14%, p = 0.689) or axial region (-0.48%, 
p = 0.167). CONCLUSION: Our data suggests that a 16-wk HIFT intervention 
focusing on general physical preparedness is particularly beneficial for stimulating 
adaptations in lower limb BMC and lean mass.

2704 Board #224 June 2 11:00 AM ‑ 12:30 PM
Effects of Doxorubicin Treatment and Exercise on 
Skeletal Muscle Function and Myogenic Regulatory 
Factors
Michael J. Capps, Nicole R. Wood, Raquel B. Busekrus, Reid 
Hayward, David S. Hydock. University of Northern Colorado, 
Greeley, CO.
(No relationships reported)

Doxorubicin (DOX) is used to treat a wide range of cancers, but its use is limited 
due to its toxicities. DOX treatment causes myotoxicity leading to skeletal muscle 
dysfunction and impairments in activities of daily living for cancer patients. 
Maintenance and repair of skeletal muscle involves myogenic regulator factor 
(MRF) signaling, and evidence suggests that DOX inhibits MRF expression. 
Exercise, however, attenuates many of the toxicities associated with DOX treatment, 
and including exercise with DOX treatment may have a positive effect on MRF 
expression. PURPOSE: To determine the effects of exercise and DOX treatment on 
skeletal muscle function and MRF expression. METHODS:Male rats were randomly 
assigned to sedentary+saline (SS), sedentary+DOX (SD), treadmill+DOX (TMD), 
resistance training+DOX (RSD), or combined endurance and resistance training+DOX 
(COMD). DOX groups received 1 mg/kg DOX daily for 12 consecutive days and SS 
received 0.9% NaCl at an equivalent volume as a placebo. TMD then trained on a 
motorized treadmill 5 days per week for 2 weeks, RSD animals were then housed in 
cages where food and water were progressively raised to force a bipedal stance for 2 
weeks, and COMD rats were then housed in raised cages and treadmill trained for 2 
weeks. Sedentary rats were restricted to normal cage activity during this time period. 
Twenty-four hours after the activity intervention, grip strength (GS) was measured, 
and the soleus was extracted and analyzed for expression of the primary MRFs MyoD 
and Myf5 using Western blotting. RESULTS:SD had a 29% lower GS than SS (p 
<0.05), but this significant GS decline was not observed in TMD, RESD, or COMD 
(-10%, -5%, -2% vs. SS, respectively, p>0.05). MyoD expression was 61% lower 
in SD when compared to SS, but none of the activity interventions attenuated this 
decline (-56%, -65%, -65% vs. SS in TMD, RSD, and COMD, respectively, p <0.05 
for all comparisons). A similar Myf5 decline was observed with SD, TMD, RSD, 
and COMD expressing 44%, 40%, 65%, and 56% lower Myf5 than SS, respectively 
(p<0.05). CONCLUSIONS: Activity interventions protected against the DOX-induced 
reduction in GS, but this does not appear to be the result of changes in MRF expression 
suggesting that exercise-induced protection against DOX myotoxicity may not be due 
to mitigating decreases in primary MRF expression.
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2705 Board #225 June 2 9:30 AM ‑ 11:00 AM
Regional Differences in Bone Mineral Density in Male 
Collegiate Runners with Different Foot-strike Patterns
Kevin S. Ryan, Alec C. Miller, Toni D. Uhrich, Kristof Kipp. 
Marquette University, Milwaukee, WI. (Sponsor: Paula E 
Papanek, FACSM)
Email: kevin.ryan@marquette.edu
(No relationships reported)

There are two main running foot-strike patterns; heel striking (HEEL) and mid-
foot striking (MID). Given that people who run with different gait patterns likely 
experience different loading profiles, it would be of interest to analyze regional 
differences in bone mineral density (BMD) in order to characterize foot-strike specific 
injury risk. PURPOSE: To investigate the differences in hip and foot BMD of male 
collegiate runners with different foot-strike patterns. METHODS: Thirteen NCAA 
D1 athletes were recruited for the study (Age: 20±1 yrs; Height: 179 ± 5 cm; Weight: 
70 ± 6 kg; Body Fat: 10.8 ± 4 %). Ground Reaction Force (GRF) data was collected 
with an instrumented treadmill while the subjects ran at two different paces; threshold 
pace (TP: 5:00 min/mi) and long-slow distance pace (LSD: 6:58 min/mi). Femurs 
and foot bones of the left (L) and right (R) leg were scanned with dual-energy x-ray 
absorptiometry (DXA). Foot-strike patterns were categorized based on the presence of 
an initial impact transient in the GRF profile and confirmed with video analysis. DXA 
scans were used to analyze BMD of the femoral neck, first metatarsal, and the average 
of metatarsals 2-5. Three separate 2x2 Analyses of Variance were used to determine 
the effects of foot-strike pattern (HEEL, MID) and side (L, R) on regional DEXA 
data. Data are presented as Mean±SD. RESULTS: A significant interaction indicated 
that BMD of the first metatarsals were affected by foot-strike pattern and leg side (F = 
12.60, p = 0.004). Post-hoc testing, however, failed to showed significant differences 
during follow-up testing (Table 1). Bone mineral density (mean±SD) of the first 
metatarsals from the left and right side in the heel and mid-foot strike groups.

Foot-Strike Pattern
Leg Side Heel n=7 Mid n=6
Left 0.641±0.095 0.564±0.127
Right 0.640±0.098 0.606±0.128

CONCLUSION: Although foot-strike pattern and leg side both appear to affect BMD 
of the first metatarsal, the exact nature of this effect is not known.

2706 Board #226 June 2 9:30 AM ‑ 11:00 AM
Individuals with Sacroiliac Joint Dysfunction Display 
Fewer Muscle Synergies When Walking
Daniel F. Feeney1, Robyn A. Capobianco1, Jana R. Jeffers1, 
Joseph Morreale2, Alena M. Grabowski1, Roger M. Enoka1. 
1University of Colorado Boulder, Boulder, CO. 2Center for 
Spinal Disorders, Thorton, CO.
(No relationships reported)

Sacroiliac joint (SI) joint dysfunction is present in 15-30% of individuals with low 
back pain. Pain in the SI joint often disturbs typical gait patterns. One hypothesis 
regarding the cause of SI joint dysfunction is a lack of coactivation between the 
latissimus dorsi and contralateral gluteus maximus, which together provide force 
closure between the sacrum and ilium. Latent muscle synergies during movement can 
be identified with a principal component analysis on EMG signals. Components with 
eigenvalues (EV) greater than 1.0 significantly explain a portion of the covariance of 
the constituent signals.
PURPOSE: To identify differences in muscle synergies during walking between 
individuals with SI joint dysfunction and healthy controls.
METHODS: Six individuals diagnosed with SI joint dysfunction (4 right side) and 
six age-matched controls walked at 1 m/s on a dual-belt force treadmill Bertec. Muscle 
activity was recorded with wireless electrodes (Noraxon) for tibialis anterior, medial 
gastrocnemius, biceps femoris, rectus femoris, gluteus maximus (GM), internal 
obliques, erector spinae, and latissimus dorsi (LD) bilaterally. The EMG signals during 
10 strides were bandpass filtered between 10-490 Hz and rectified. Each stride began 
at right heel strike and was resampled to 1000 time points, then averaged at each time 
point. Principal component analysis (PC) was performed on each individual’s averaged 
EMG data and on the group ensemble EMG (averaged across individuals at each time 
point).

RESULTS: Individuals with SI joint dysfunction exhibited fewer muscle synergies 
than healthy controls (mean EV for the 5th PC (range): SI = 0.89 (0.74-1.02), control 
= 1.04 (0.9-1.10). The first PC for the ensemble EMG for controls included a 
contribution from contralateral GM and LD (Pearson r with 1st PC of ensemble EMG: 
right GM = -0.20, left LD = -0.22, left GM = 0.29, right LD =0.25), whereas this 
synergy was absent from left LD to right GM for individuals with SI joint dysfunction 
(right GM = -0.11, left LD = 0.05, left GM = 0.36, right LD = 0.37).
CONCLUSION: Individuals with SI joint dysfunction exhibit fewer synergies than 
healthy controls when walking. Our results support the hypothesis that individuals with 
SI joint dysfunction do not exhibit a synergy between contralateral gluteus maximus 
and latissimus dorsi when walking.

2707 Board #227 June 2 9:30 AM ‑ 11:00 AM
Vest-borne Loads Increase Bending Moments at the 
Distal Tibia
Nathaniel I. Smith1, Timothy R. Derrick2, Joseph F. Seay1, Peter 
N. Frykman1, Rebecca E. Fellin1. 1U.S. Army Research Institute 
of Environmental Medicine, Natick, MA. 2Iowa State University, 
Ames, IA.
Email: nathaniel.i.smith2.ctr@mail.mil
(No relationships reported)

Tibial stress fractures are a substantial issue among active duty military personnel. 
Previous research found that walking with heavy loads increased joint moments and 
contact forces to a greater degree than the relative increase in load. However, the 
effect of added load on tibial bending remains unclear. PURPOSE: Determine the 
relationship between added load and tibial bending moment (M_bend) while walking 
with heavy loads. METHODS: 26 active duty male volunteers (20.7 ± 3.3 yrs; 1.77 
± 0.87 m; 85.3 ± 13.9 kg) walked on a treadmill for 10 minutes unloaded and with 
each of five vest-borne loads (15, 25, 35, 45 and 55 kg) while force and motion data 
were collected. pQCT scans were used to obtain volunteers’ mid-distal tibial geometry 
(38% from distal end). A musculoskeletal model was used to estimate muscle forces 
necessary to match joint moments. At the instant of peak tibia axial force (75.5 ± 
1.9% of stance phase), M_bend at the mid-distal tibia were calculated as the product 
of joint reaction and muscle forces and their respective moment arms and summed to 
create a total moment. Vest-borne loads were expressed as a percentage of body mass. 
RESULTS: M_bend caused by muscle were consistently greater in magnitude and 
opposite in direction from moments caused by joint reaction forces. Total moments 
caused bending in the concave posterior direction placing the anterior tibia in tension. 
Moments were correlated with added loads when normalized to body mass (Figure 
1) as well as when moments were expressed as increases relative to the unloaded 
condition (all p < .01). For each 10% increase in added load, M_bend increased 8.3% 
relative to unloaded walking. CONCLUSION: At this injury prone site on the tibia, 
the increase in bending moment with added loads was linear and slightly less than 
proportional to the loads added.
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2708 Board #228 June 2 9:30 AM ‑ 11:00 AM
Peak Patellofemoral and ACL/PCL Forces While 
Performing the Forward Lunge Exercise With Varying 
Techniques
Rafael F. Escamilla, FACSM1, Naiquan Zheng2, Toran D. 
MacLeod1, Rodney Imamura1, Shangcheng Wang2, Glenn S. 
Fleisig3, Kevin E. Wilk4, James R. Andrews5. 1California State 
University, Sacramento, Sacramento, CA. 2University of North 
Carolina, Charlotte, Charlotte, NC. 3American Sports Medicine 
Institute, Birmingham, AL. 4Champion Sports Medicine, 
Birmingham, AL. 5Andrews Institution, Gulf Breeze, FL.
Email: rescamil@csus.edu
(No relationships reported)

PURPOSE: To compare peak patellofemoral and ACL/PCL forces among varying 
lunging techniques involving lunging with a long and short stride both on flat ground 
and up to a 4 inch platform. METHODS: Sixteen male and female subjects (mean 
bodyweight 678N, 69.1 kg mass; 175.9 cm height; 28.9 years old) using bodyweight 
only performed a forward lunge with a long stride (shank vertical at bottom position) 
and a short stride (1/2 the long stride distance) on flat ground and up to a 4 inch 
platform. Force platform and video data were collected and input into a biomechanical 
model, and peak patellofemoral and ACL/PCL were calculated as a function of knee 
angle. A One-Way Repeated measures ANOVA assessed significant differences among 
lunging techniques (p<0.05). RESULTS: Peak patellofemoral force occurred between 
79°-96° knee angles and was significantly greater (p<0.001) with a short stride lunge 
on flat ground (1668±479N) and up to a 4 inch platform (1553±580N) compared 
to lunging with a long stride lunge on flat ground (1193±512N) and up to a 4 inch 
platform (1061±523N), but no significant differences in peak patellofemoral force were 
found between the two short stride lunges (p=0.99) and between the two long stride 
lunges (p=0.99). Peak ACL force occurred between 7°-12° knee angles and was not 
significantly different (p=0.70) among any of the lunging techniques. Peak PCL force 
occurred between 62°-83° knee angles and was significantly greater (p<0.001) with a 
long stride lunge on flat ground (554±220N) and up to a 4 inch platform (609±265N) 
compared to lunging with a long stride lunge on flat ground (402±114N) and up to a 4 
inch platform (458±145N), but no significant differences in peak PCL force were found 
between the two short stride lunges (p=0.99) and between the two long stride lunges 
(p=.99). CONCLUSIONS: Lunge technique variations did affect peak patellofemoral 
and cruciate ligament forces. Compared to a long stride lunge, lunging with a short 
stride, which caused the knees to translate forward approximately 8 cm beyond the 
knees at bottom lunge position, resulted in greater peak patellofemoral force but less 
PCL force. Lunging technique variations did not affect peak ACL force. There were no 
patellofemoral or PCL differences in peak force between the two long stride lunges or 
between the two short stride lunges.

2709 Board #229 June 2 9:30 AM ‑ 11:00 AM
Slope of Time-to-maximum Intensity of the 
Mechanomyograph in the Calf Muscles During 
Incremental Electrical Stimulation
W. Jeffrey Armstrong. Western Oregon University, Monmouth, 
OR.
(No relationships reported)

PURPOSE: In previous analysis of the mechanomyogram (MMG) obtained during 
incremental electrical stimulation using the von Tscharner “intensity analysis” 
suggested a possible decrease in time-to-maximum total intensity (TTMax) for the 
soleus with increasing stimulus intensity. In the present study, the slopes of TTMax 
were analyzed for the medial gastrocnemius (MG) and soleus (SOL) muscles. 
METHODS: 9 (7M, 2F) moderately active college-aged (21-28 y, mean = 22 ± 2 
y) persons with measurable H-reflexes participated. The tibial nerve was stimulated 
in increments of 5V from 10-100 V with with a 10-second rest interval between 
stimuli. To minimize the interference of the H-wave contraction on the MMG, 
data from 50 to 100V were analyzed. Normalized MMG (NormMMG) data were 
subjected to the intensity analysis, and total intensity (sum of the intensities over the 
set of 11 Cauchy wavelets for each sample in time), the peak total intensities, and 
corresponding TTMax were determined. The slopes of the TTMax by NormMMG 
were determined, and correlation coefficients were analyzed. In addition, the TTM data 
for the SOL and MG were compared using the paired t-test. It was hypothesized that 
the slopes of the TTMax data would be negative and greater for the MG. RESULTS: 
TTMax was significantly different between SOL and MG (p < 0.001). There was a 
significant negative correlation between TTMax_SOL and NormMMG_SOL [-0.335 
(p < 0.001, CI: -0.501 to -0.145); range: -0.961 to 0.878]. The correlation between 
TTMax_MG and NormMMG_MG was not significant [0.117 (p = 0.252, CI: -0.804 
to 0.310); range: -0.679 to 0.936]. Overall, slopes varied among participants and 
muscles. CONCLUSIONS: The hypothesis that TTMax intensity would decrease 
with increasing stimulus (i.e., would reflect the rate of muscle shortening, Vmax) was 
not supported. Variation among muscles and participants suggest that there may be 
information in the MMG TTMax that reflect other characteristics of the muscle fiber 
recruitment (muscle composition, motor unit depth, etc.). Further study is warranted.

2710 Board #230 June 2 9:30 AM ‑ 11:00 AM
A Bi-Kinetic Technique To Assess Fatigue
Jenna E. Link, James C. Martin, FACSM. University of Utah, 
Salt Lake City, UT.
(No relationships reported)

Fatigue during maximal cycling is often quantified as relative change in torque (T) or 
power (P) as Fatigue Index (FI). FI however, does not account for changes in cadence 
(C) which impacts both P and FI. We investigated a method, Bi-Kinetic cycling, to 
quantify fatigue and account for changes in C. We then tested the validity of our results 
by using rested and fatigued T-C relationships to predict P throughout a Wingate test.
PURPOSE: To evaluate fatigue using Bi-Kinetic cycling and develop a P model for 
short term maximal trials.
METHODS: Four cyclists completed six 25s maximal Bi-Kinetic cycling trials. 
For the first 18s C was held constant at 90, 125, or 160 rpm. C was then changed 
to one of the other values for the final 7s. The 6 C combinations produced three 
T-C relationships representing fatigue states resulting from pedaling at 90, 125, and 
160rpm. Linear regression of T-time data was used to estimate the T that would have 
been produced during the C transition period. Slopes of the fatigued T-C relationships 
were compared to the rested state. Rates of changes in maximum T and C with respect 
to time (dTmax/dt and dCmax/dt) were evaluated. dTmax/dt and dCmax/dt were used 
to model the T-C relationship as a function of time and C and thereby predict P during 
a Wingate test. Finally, those T-C relationships were used to determine optimized 
maximum P throughout the Wingate test.
RESULTS: Slopes of the rested and fatigued T-C relationships differed (p < 0.05). 
dCmax/dt was significantly influenced by the fatiguing cadence (p < 0.05) but dTmax/
dt was not. Modeled P was highly correlated with actual P during the Wingate test (p < 
0.001, r2 = 0.96). Maximum optimized P was greater than actual P during most of the 
Wingate test.
CONCLUSIONS: We used Bi-Kinetic cycling to quantify fatigue while accounting 
for C. Our results show that fatigue is influenced by C. Our model accurately predicted 
P during maximal fatiguing exercise. The constant load Wingate test results in less than 
optimal P.

2711 Board #231 June 2 9:30 AM ‑ 11:00 AM
Bilateral Correlations between Peak Ground Reaction 
Forces and Bone Mineral Density in Male Collegiate 
Runners
Alec C. Miller, Kevin S. Ryan, Toni D. Uhrich, Kristof Kipp. 
Marquette University, Milwaukee, WI. (Sponsor: Paula E 
Papanek, FACSM)
Email: alec.miller@marquette.edu
(No relationships reported)

Overuse injuries are prevalent in distance runners due to the repetitive nature of the 
sport. Some runners exhibit speed dependent asymmetries in their running mechanics, 
which may play into the fact that these injuries often occur unilaterality. Analyzing 
correlations between ground reaction forces (GRF) and bone mineral density (BMD) 
may help elucidate whether the risk of overuse injuries differs between legs.
PURPOSE: To investigate the bilateral correlations between peak GRF at two 
different speeds and left and right femoral neck BMD in male, NCAA Division I 
distance runners.
METHODS: Fifteen male collegiate runners participated in this study (Age: 20 ± 
1 year; Height: 179 ± 9 cm; Weight: 70 ± 15 kg; Body Fat: 10.75 ± 4 %). Ground 
reaction forces (N) were collected with Noraxon SciFit (Scottsdale, AZ) instrumented 
treadmill as participants ran at two different speeds; threshold pace (TP: 19.3 km/
hr or 5:00 min/mi) and long-slow distance pace (LSD: 13.8 km/hr or 6:58 min/mi). 
The femoral necks were scanned with dual-energy x-ray absorptiometry (DXA) using 
Norland Elite (Fort Atkinson, WI). Peak stance-phase GRF of the left and right leg 
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were extracted from the TP and LSD condition. Femoral neck BMD (g/cm2) values 
for right and left leg were extracted from the DXA scans. Bivariate correlations were 
used to analyze the correlations between femoral neck BMD and peak GRF at the two 
running speeds. Separate correlation analyses were run for the left and right leg.
RESULTS: During the LSD condition, peak GRF and BMD data were correlated only 
for the right leg (Right: r = 0.539, p = 0.03; Left: r = 0.412, p = 0.127). Similarly, peak 
GRF and BMD were correlated only for the right leg during the TP condition (Right: r 
= 0.53, p = 0.042; Left: r = 0.506, p =0.054).
CONCLUSIONS: Peak stance-phase GRF of the right leg were positively correlated 
with BMD of the right femoral neck, regardless of running speed. The fact that 
significant correlations between peak GRF and BMD data were only observed on 
one side suggests that side-to-side differences could influence the risk of sustaining 
unilateral overuse injuries in runners.

2712 Board #232 June 2 9:30 AM ‑ 11:00 AM
Motor Units Discriminated From High-density, Surface 
Electromyography Require Careful Scrutiny.
Leah A. Davis1, Awad Almuklass1, Landon Hamilton1, Taian 
Vieira2, Alberto Botter2, Roger M. Enoka1. 1University of 
Colorado Boulder, Boulder, CO. 2Politecnico di Torino, Torino, 
Italy.
Email: leah.davis@colorado.edu
(No relationships reported)

High-density, surface electromyography (EMG) allows concurrent recording of motor 
unit (MU) activity by increasing the recording area and the number of recording sites. 
The recorded signal comprises overlapping MU action potentials, some of which can 
be identified with a decomposition algorithm. However, such analyses often produce 
results that contradict the classical findings on motor unit discharge characteristics. 
PURPOSE: To evaluate the quality of the interspike intervals (ISIs) extracted from 
a high-density surface EMG recording by a decomposition algorithm. METHODS: 
Muscle activity was recorded using high-density, surface EMG (4x8 grid with a 10 
mm interelectrode distance) in 10 persons with multiple sclerosis during steady, 
isometric dorsiflexor contractions on their less-affected limb. The target force was 
10% of maximum. Custom Matlab software was used to perform a convolution kernel 
compensation model and a blind-source separation algorithm to discriminate individual 
MUs from EMG recordings. The discharge times (DT) from the discriminated MUs 
were used to calculate the ISIs (ISI = DTn-DTn-1). For each MU, the average ISI, 
average coefficient of variation for ISI (ISICV), kurtosis for the distribution of ISIs, and 
skewness for the distribution of ISIs was calculated. ISIs outside of the range of 25 
ms - 400 ms were deemed inaccurate and removed from the data and the same analyses 
were repeated. Data are reported as mean [95% CI]. RESULTS: The ISIs (n = 33,980; 
303 [285-321] per MU) of 113 MUs were examined. Before removing ISIs that did not 
meet the inclusion criteria (25 - 400 ms), the average ISI was 136 ms [123 - 151 ms], 
the average ISICV was 72% [50 - 95%], the average kurtosis was 53.5 [39.1 - 67.8], 
and the average skewness was 4.4 [3.5 - 4.3]. On average, 3.34% (range 0 - 31%) of 
the ISIs per MU were outside the acceptable range. After ISI removal, the average 
ISI was 120 ms [114 - 125 ms], the average ISICV was 28% [26 - 31%], the average 
kurtosis was 11.0 [8.9 - 13.2], and the average skewness was 1.95 [1.70 - 2.20]. Most 
removed ISIs were <25 ms. CONCLUSION: The findings quantify the extent to 
which MU discharge times extracted from high-density, surface EMG recordings with 
an automatic decomposition algorithm can be confounded by discrimination errors.

2713 Board #233 June 2 9:30 AM ‑ 11:00 AM
Blood Flow Restricted Exercise Alters Motor Unit 
Recruitment And Firing Rate
Pedro Fatela1, Goncalo V. Mendonca2, Janne Avela3, Pedro 
Mil-Homens1. 1Faculdade de Motricidade Humana, Lisboa, 
Portugal. 2Faculdade de Motricidade Humana; PTCD/DTP-
DES/5714/2014., Lisboa, Portugal. 3University of Jyvaskyla, 
Jyvaskyla, Finland.
(No relationships reported)

Purpose: Despite suggestions that low-intensity (LI) blood flow restricted exercise 
(BFRE) may be as effective as high intensity (HI) resistance exercise for the purpose of 
enhancing the recruitment of type II motor units (MU); individual MU acute response 
to LI BFRE has never been observed and/or reported. Recently, the decomposition 
of the surface electromyographic (EMG) signals introduced new analysis methods to 
assess single MU properties. Through these methods we aimed to observe LI BFRE 
effects on the behavior of the individual MUs.
Methods: Eight men (26.0 ± 3.8 yrs) performed 5 sets of 15 reps of knee extensions 
at 20% 1RM (with and without BFR). BFR condition was set at 60% of the individual 
absolute arterial occlusion value. Torque was determined during pre- and post-exercise 
maximal voluntary contractions (MVC). Surface EMG activity was recorded from 
the vastus lateralis (VL) at pre- and post-exercise time point measurements. In each 
of these time points, isometric voluntary contractions were performed, matching 

trapezoidal target-force trajectories at 40% pre-MVC. Resulting surface EMG signals 
were decomposed and MU recruitment threshold, firing rates and MU action potential 
(MUAP) amplitudes were further analyzed.
Results: Torque only decreased after the LI BFRE condition (-20.5%; p<0.05). In the 
regression lines between MU recruitment threshold and firing rate, LI BFRE induced 
higher decrements in the linear slope coefficient (-165.1% ± 120.4, p<0.05) when 
compared to LI condition (-44.4 ± 33.1, p<0.05). Also, the MU firing rate vs. MUAP 
amplitude relationship had a notable shift to higher firing rate and MUAP amplitude 
values after the BFRE condition, reinforcing the evidence that new MUs with higher 
MUAP amplitude are recruited and MUs with similar MUAP amplitudes are activated 
at higher firing rates.
Conclusion: LI BFRE induced a significant change in the MU recruitment pattern, 
with higher-threshold and lower-firing rate MUs being recruited earlier to compensate 
muscle failure. Moreover, there were strong evidences about an elevated firing rate in 
similar MUAP amplitude after LI BFRE condition.
Acknowledgements: The authors would like to express their gratitude to Dr. Paola 
Contessa (Delsys Inc., Natick, USA), for all the invaluable assistance, comments and 
support.

2714 Board #234 June 2 9:30 AM ‑ 11:00 AM
The Effect of Real-Time Haptic Feedback on 
Kinesthetic Awareness and Motor Skill Performance
Jo T. Shattuck, Mateusz Mittek, John Ransone, FACSM. 
University of Nebraska, Lincoln, NE.
Email: joshattuck@huskers.unl.edu
Reported Relationships:  J.T. Shattuck: Intellectual Property; Jo 
Shattuck (owner).

PURPOSE: Kinesthetic awareness is an individuals’ knowledge of their own body 
position and movements in space. Sensory integration is the process of combining 
inputs from proprioceptive receptors in muscles, mechanoreceptors in skin, and 
visual motor/visual spatial systems is critical to motor skill acquisition. We proposed 
that kinesthetic awareness training (KAT): the addition of haptic feedback in real 
time, to introduce secondary discriminatory system information into kinesthetic 
processing. We hypothesized that input will reinforce proprioceptive skills by merging 
a non-native input with native proprioceptive and visual system information, and 
subsequently cause an increase in accuracy in a single session of motor skill practice. 
METHODS: We assessed torso angle, a crucial control element that are common to 
many multi-joint, complex actions. Three subjects (19.7 ± 0.58 yrs) performed static 
and dynamic torso control movements with and without real-time haptic feedback. 
A wearable mini motion-capture-feedback device with embedded accelerometer, 
magnetometer, gyroscope and proximity sensors recorded continual positional data 
in 8 axes. The device provided haptic feedback (vibrations via tiny motor ) when the 
target parameters were achieved. After 5 repetitions of practice, alternating sets with 
and without real-time haptic feedback were measured, (2 sets of 5 and 10 repetitions). 
RESULTS: We analyzed posture control in 2 conditions in the beginning and end of a 
training session. An ANOVA was performed on normalized differences from the target 
means was significant in the initial training sets, (p &lt 0.01, F=4.2), and not significant 
in the final sets, (p = 0.09, 4.00). The results suggest a significant learning effect with 
KAT training after 30 repetitions. CONCLUSION: The results of this study suggests 
KAT training with haptic feedback could be a valuable teaching tool for improving 
somatosensory proprioception and kinesthetic awareness. Further investigations should 
examine if the KAT training leads to neural adaption and improved motor performance.

2715 Board #235 June 2 9:30 AM ‑ 11:00 AM
A 6-week Strength Training Increases Muscle Size in 
Patients with Chronic Ankle Instability: MRI Analysis
Hyeri Gonzales1, S. Jun Son1, Hyunsoo Kim2, Kade Eppich1, 
Neal K. Bangerter1, Matthew K. Seeley1, J. Ty Hopkins, 
FACSM1. 1Brigham Young University, Provo, UT. 2West Chester 
University, West Chester, PA. (Sponsor: J. Ty Hopkins, FACSM)
Email: Hyeri.gonzales@gmail.com
(No relationships reported)

Patients with chronic ankle instability (CAI) have shown strength deficits in ankle and 
hip musculature. Little is known whether strength deficits are associated with muscle 
size in this patient population, and if strengthening can improve muscle size.
PURPOSE: To examine the effect of a 6-week ankle and hip strength program on 
peroneus longus (PL) and gluteus medius (GM) muscle size in CAI patients.
METHODS: 14 CAI subjects in a strength group (22±1 yrs, 173±9 cm, 73±12 kg, 
82±8% FAAM ADL, 58±13% FAAM Sports, 3.7±1.5 ankle sprains) completed a 
series of 5 ankle and hip strength exercises (isometric, concentric, and eccentric 
contraction with theraband) 3 times/week for 6 weeks under supervision. 14 CAI 
subjects participated in a control group (22±2 yrs, 177±9 cm, 75±12 kg, 81±9% FAAM 
ADL, 56±12% FAAM Sports, 5.9±3.3 sprains). A Siemens Trio MRI scanner with a 
large flex coil was used to acquire images using a 3D multi-slice spiral gradient echo 
sequence with TE: 7.48 ms, TR: 17 ms, slice thickness: 5 mm. Images were acquired 
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at pre- and post-intervention. Axial cross-sectional area (CSA) from each muscle was 
segmented using Analyze 12.0 software. PL muscle belly was consistently defined 
at 15th/96 slices (7.5 cm) from the superior head of the fibula. GM muscle belly was 
defined at 15th/64 slices (7.5 cm) from the superior greater trochanter of the femur. 
ANCOVA analyses (covariate: pre-intervention value) were used to detect group x 
time differences.
RESULTS: ANCOVA analyses confirmed between-group differences in PL (F 
1,25=36.232; p < .05) and GM CSA (F1,25=13.389; p < .05) over time. The strength 
training resulted in a 5% increase in PL (pre: 6.0±1.31 cm2, post: 6.3±1.3 cm2; p < 
.05) and a 5.7% increase in GM CSA (pre: 47.7±6.7 cm2, post: 50.4±6.6 cm2; p < .05). 
No changes were detected in PL (0.7% reduction; pre: 6.96±1.7 cm2, post: 6.91±1.6 
cm2; p > .05) and GM CSA (0.6% increase; pre: 47.5±7.9 cm2, post: 47.7±7.8 cm2; p 
> .05) in the control group.
CONCLUSIONS: Relative to the control group, a 6-week strength program is 
beneficial in increasing ankle evertor and hip abductor muscle size. As muscle size is 
proportional to strength, increased muscle size would result in greater muscle strength, 
which can have positive effects on movement and dynamic stability during functional 
movement.

2716 Board #236 June 2 9:30 AM ‑ 11:00 AM
Influence of Body Position on Maximum Ankle Torque 
under Volitional Fatigue Conditions
Taemin Moon1, Yongung Kwon2, Chris Karaffa1, Stella 
Matthews1, Jai K. Jung2, D.S. Blaise Williams III, FACSM1. 
1Virginia Commonwealth University, Richmond, VA. 
2Youngstown State University, Youngstown, OH.
Email: taemoon86@gmail.com
(No relationships reported)

Many studies have investigated the reliability of measuring isometric ankle strength 
using isokinetic dynamometer. However, hip position and body position may influence 
the participant’s ability to generate torque during the test. Purpose: To investigate the 
effect of body position on isometric ankle plantarflexor (PF) and dorsiflexor (DF)-
strength measurement in pre and post fatigued conditions. Methods: Fifteen healthy 
subjects (age:20.5±1.5 yrs) participated. Subjects required a total 2 of visits with a 
week period between visits. Subjects were initially assigned one of two test positons 
(seated and supine). The order of test positions were randomized and counterbalanced. 
Subjects performed the Bruce protocol on a treadmill until they reached volitional 
exhaustion. Before and after the Bruce protocol, subjects performed a total of 3 
maximum voluntary isometric contractions (MVIC) in PF and DF directions. Data 
were analyzed using peak torque in each direction from the 3 trials of the MVIC. 
Separate two-way analysis of variance with repeated measures was used to assess the 
effect of fatigue (pre-fatigue and post-fatigue) and test position (seated and supine) 
for PF and DF. Results: There were significant differences between both pre and 
post-fatigue (PF; pre: 103.1 ± 17.2 Nm vs post: 82.4 ± 14.4 Nm, p-value<0.001, DF; 
pre: 21.7 ±4.9 vs post: 18.3 ± 6.3, p-value<0.001) and supine and seated positions 
(PF; supine: 84.7 ± 15.6 Nm vs seated: 101.5 ± 18.8 Nm, p-value<0.001, DF; supine: 
17.9 ±5.4 vs seated: 22.2 ± 5.6, p-value=0.026) for PF and DF torques. There was 
no significant interaction between time and position for any variables. Conclusions: 
Body position affected isometric ankle PF and DF strength but fatigability was not 
influenced by body position. Specifically, subjects were able to produce more torque in 
the seated position compared to supine position. This may be due to the subjects ability 
to stabilize the back and hip against the seat back. Further, this suggests that these two 
positions should not be interchanged when testing individuals in pre- and post-fatigue 
situations.

2717 Board #237 June 2 9:30 AM ‑ 11:00 AM
Strength and Proprioceptive Training Increases Muscle 
Size in Patients with Chronic Ankle Instability: MRI 
Analysis 
Kade E. Eppich1, S. Jun Son1, Hyunsoo Kim2, Hyeri Gonzales1, 
Neal K. Bangerter1, Matthew K. Seeley1, J. Ty Hopkins, 
FACSM1. 1Brigham Young University, Provo, UT. 2West Chester 
University, West Chester, PA. (Sponsor: J. Ty Hopkins, FACSM)
Email: kade.eppich@gmail.com
(No relationships reported)

Chronic ankle instability (CAI) is related to strength deficits in ankle and hip 
musculature. Rehabilitation training improves muscular strength, but it is unclear 
whether strength gain results from an increase in muscle size or neuromuscular 
efficiency.
PURPOSE: To examine the effect of a 6-week ankle and hip strength and 
proprioceptive program on peroneus longus (PL) and gluteus medius (GM) muscle size 
in patient with CAI.
METHODS: 15 CAI subjects in a rehab group (23±2 yrs, 178±8 cm, 76±9 kg, 83±7% 
FAAM ADL, 56±10% FAAM Sports, 4.7±2 ankle sprains) completed a series of 10 
ankle and hip strength and proprioceptive exercises (theraband, wobble board, ankle 

disk, etc.) 3 times/week for 6 weeks under supervision. 14 CAI subjects participated in 
a control group (22±2 yrs, 177±9 cm, 75±12 kg, 81±9% FAAM ADL, 56±12% FAAM 
Sports, 5.9±3.3 sprains). A Siemens Trio MRI scanner with a large flex coil was used to 
acquire images using a 3D multi-slice spiral gradient echo sequence with TE: 7.48 ms, 
TR: 17 ms, slice thickness: 5 mm. Images were acquired at pre- and post-intervention. 
Axial cross-sectional area (CSA) from each muscle was segmented using Analyze 12.0 
software. PL muscle belly was consistently defined at 15th/96 slices (7.5 cm) from the 
superior head of the fibula. GM muscle belly was defined at 15th/64 slices (7.5 cm) 
from the superior greater trochanter of the femur. ANCOVA analyses (covariate: pre-
intervention value) were used to detect group x time differences.
RESULTS: ANCOVA analyses confirmed between-group differences in PL (F 
1,26=39.087; p < .05) and GM CSA (F 1,26=22.965; p < .05) over time. The 
rehabilitation intervention resulted in a 3.9% increase in PL (pre= 5.9±1.5 cm2, 
post= 6.1±1.5 cm2; p < .05) and a 5.1% increase in GM CSA (pre=42.0±7.1 cm2, 
post=44.2±7.3 cm2; p < .05). No significant changes were detected in PL (0.7% 
reduction; pre= 6.96±1.7 cm2, post= 6.91±1.6 cm2; p > .05) and GM CSA (0.6% 
increase; pre=47.5±7.9 cm2, post=47.7±7.8 cm2; p > .05) in the control group.
CONCLUSIONS: Relative to the control group, a 6-week strength and proprioceptive 
program is effective in increasing muscle size of ankle and hip musculature. As muscle 
size is proportional to muscular strength, increased muscle size might have a positive 
impact on dynamic functions at the ankle and hip.

2718 Board #238 June 2 9:30 AM ‑ 11:00 AM
Sex-Specific Responses to Fatiguing Exercise Can Be 
Explained by Electromechanical Efficiency
Ethan C. Hill, 68583-0806, Terry J. Housh, FACSM, Cory M. 
Smith, Josh L. Keller, Richard J. Schmidt, Glen O. Johnson, 
FACSM. University of Nebraska - Lincoln, Lincoln, NE. 
(Sponsor: Dr. Terry J. Housh, FACSM)
Email: ethan.hill@unl.edu
(No relationships reported)

PURPOSE: It is well known that muscle fatigue is manifested uniquely between men 
and women. Electromechanical efficiency has been used to examine various aspects of 
muscle function, but has not been applied to examine sex-specific fatigue responses. 
Therefore, the purpose of the present study was to examine electromechanical 
efficiency between men and women during a fatiguing task. METHODS: Twenty-
two resistance-trained men and women performed 50 submaximal (65% of 
concentric peak torque), concentric muscle actions of the dominant forearm flexors 
at 60°·s-¹. Concentric peak torque was determined prior to and immediately after 
the fatiguing protocol. Surface electromyographic and mechanomyographic signals 
were simultaneously recorded from the biceps brachii muscle and electromechanical 
efficiency was calculated as the ratio of mechanomyographic amplitude to 
electromyographic amplitude. An independent samples t-test was used to compare the 
percent decreases in concentric peak torque between the men and women. Polynomial 
regression analyses were used to examine the composite patterns of responses for 
electromechanical efficiency for the men and women. In addition, to allow for the 
comparison of slope coefficients, composite electromechanical efficiency values 
were natural log transformed and fitted with a linear model. RESULTS: Concentric 
peak torque decreased to a greater extent in the men (30.5%) compared to the 
women (22.3%). In addition, electromechanical efficiency decreased for both the 
men (quadratic, p = 0.016, r = -0.919) and women (quadratic, p = 0.006, r = -0.605), 
but the natural log transformed slope coefficients indicated that the decrease was 
greater (p = 0.026) for the men (-0.009) than the women (-0.003). CONCLUSION: 
Like concentric peak torque, electromechanical efficiency decreased for both the 
men and women, but the decrease was greater for the men. These findings indicated 
that men exhibited decreased electromechanical efficiency compared to their female 
counterparts which may have contributed to the greater decrease in concentric peak 
torque for the men. Thus, electromechanical efficiency may provide additional insight 
regarding the potential mechanisms mediating sex-specific responses to fatiguing 
exercise.

2719 Board #239 June 2 9:30 AM ‑ 11:00 AM
MMAX Normalisation of Voluntary EMG Removes the 
Confounding Influences of Electrode Location and 
Body Fat.
Marcel B. Lanza, Tom B. Balshaw, Jonathan P. Folland, 
FACSM. Loughborough University, Loughborough, United 
Kingdom.
Email: marcel.lanza@gmail.com
(No relationships reported)

The evoked maximal M-wave (MMAX peak-to-peak [P-P]) is frequently used to 
normalise surface electromyography (sEMG) during voluntary contractions. However, 
it is unknown if MMAX normalization: (i) accounts for the variation in electrode position 
over a muscle, potentially removing the need for precise and yet imperfect electrode 
placement between measurement sessions; and (ii) removes the documented influence 
of body fat on sEMG amplitude during voluntary contractions.
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PURPOSE: The first aim of the study was to assess the influence of electrode 
positioning on sEMG measurements, using multiple recordings sites over the vastus 
lateralis (VL), during maximum voluntary contractions (MVCs) and evoked MMAX, and 
examine if any site differences in these parameters were proportional. The second aim 
was to investigate if MMAX normalization removes the confounding influence of body 
fat, quantified by skin-muscle distance (SMD), on sEMG during MVCs.
METHOD: Young healthy males completed both experiments. Experiment 1 (n=10; 22 
± 2 y; 1.78 ± 0.07 m; 73.6 ± 5.0 kg) involved simultaneous sEMG measurements from 
8 different VL sites during knee extension isometric MVCs and twitch contractions. 
Experiment 2 (n=41; 24 ± 2 y; 1.76 ± 6 m; 69 ± 6 kg) involved the same contractions 
with sEMG recordings from one location over the VL, vastus medialis and rectus 
femoris, and measurements of SMD at each sEMG site using B-mode ultrasonography.
RESULTS: Experiment 1 demonstrated that absolute sEMG at maximal voluntary 
torque (EMGMVT) differed between the VL recording sites (P<0.001) with lower 
values at more proximal sites (P< 0.030). However, when EMGMVT was normalised to 
MMAX P-P between sites no differences were found (P=0.929). Experiment 2 showed 
that absolute EMGMVT was negatively related to SMD (P<0.001, r= -0.786) but when 
EMGMVT was normalised by MMAX P-P the relationship with SMD was not significant 
(r= -0.007, P=0.966).
CONCLUSION: The present study suggests voluntary sEMG and MMAX P-P amplitude 
vary proportionally across the surface of the VL muscle and that normalising voluntary 
sEMG to MMAX P-P removes the confounding influence of body fat. Therefore, 
MMAX P-P normalisation is recommended to overcome the issues of both sensor re-
positioning between test sessions and variable body composition between participants.

2720 Board #240 June 2 9:30 AM ‑ 11:00 AM
H-Reflex Plasticity Following Cast Immobilization Of 
Distal Radius Wrist Fractures
Peter Yee, Natasha G. Boyes, Geoffrey H. Johnston, Joel L. 
Lanovaz, Jonathan P. Farthing. University of Saskatchewan, 
Saskatoon, SK, Canada.
Email: peter.yee@usask.ca
(No relationships reported)

The Hoffmann (H)-reflex has been used as a recovery marker in disuse-immobilization 
models. The data is limited on the effects of forearm immobilization on the H-reflex, 
especially in clinical populations. PURPOSE: To determine H-reflex changes 
following a distal radius wrist fracture requiring cast immobilization. METHODS: 
Five fracture (FX) patients (4 W; 1 M; age: 45.2±18.9 yrs; ht: 164.1±7.0 cm; wt: 
64.4±4.9 kg) and five uninjured age-matched controls (CON) (4 W; 1 M; age: 
44.6±17.3 yrs; ht: 171.5±5.5 cm; wt: 68.9±8.8 kg) were enrolled. FX group was 
measured four times up to 12-weeks post fracture; the CON group was tracked 
over the same period, with measures taken at least three weeks apart. Hmax and Mmax 
were elicited in the flexor carpi radialis (FCR) of each arm via stimulation of the 
median nerve (0.5 ms pulse) under a 10% maximal voluntary contraction (MVC). A 
recruitment curve was built using 0.5 mA increments. Measures included wrist flexion 
(WF) torque (dynamometer), peak electromyography (EMG) amplitude normalized 
to Mmax, grip strength, range of motion (ROM; goniometry), muscle thickness (MT; 
ultrasound), and function via Patient-Rated Wrist Evaluation (PRWE). RESULTS: 
In the fractured limb, Hmax:Mmax amplitude ratio (23.0±16.1 to 23.1±12.0%) did not 
change over time (p > 0.05), but Hmax:Mmax stimulation ratio significantly decreased: 
70.5±2.9% to 63.1±4.5% (p < 0.05). WF increased during recovery (6.4±1.2 to 
8.5±2.3 Nm; p < 0.05), but normalized EMG during MVC showed a decreasing trend 
from 18.3±6.4 to 13.8±9.6% Mmax (p = 0.054). Time main effects were also evident 
for MT (2.7±0.5 to 3.2±0.5cm; p < 0.05), grip strength (6.0±6.8 to 19.6±8.5kg; p 
< 0.001), wrist ROM (87.9±18.7 to 119.4±20.5°; p < 0.05), and PRWE (84±24 to 
28±32 score; p < 0.001), all reflecting incomplete recovery up to 12-weeks post 
fracture. No significant differences were shown for the uninjured arm of FX group 
or in any measures for CON, except WF MVC (24.7±7.2 to 22.0±6.9Nm; p < 
0.05). CONCLUSION: Although peak amplitude of the H-reflex did not change 
during recovery, decreased intensity needed to evoke Hmax could reflect changes to 
the excitability of spinal circuitry after wrist fracture. These data have important 
therapeutic implications for understanding how the nervous system is impacted after 
wrist fracture and cast immobilization.

2721 Board #241 June 2 9:30 AM ‑ 11:00 AM
Comparison of Lower Extremity Muscle Activity in 
Sliding Lunges versus Standard Lunges
Deborah King, Dan Drill, Adam Fong, victoria Voorhees, Rumit 
Singh Kakar. Ithaca College, Ithaca, NY.
(No relationships reported)

Lunges are a functional exercise used in lower body neuromuscular training programs. 
Lunges are typically performed on the floor stepping forward, sideways, or backwards, 
but can be performed on a slide board or with foot sliders. Sliding allows partial 
weight bearing and may improve stability. Differences in neuromuscular challenges, 
specifically hip and knee muscle activity, between sliding and standard lunges are 
unknown. PURPOSE: To compare hip and knee muscle activity between sliding and 

standard reverse lunges (RL) and side lunges (SL). METHODS: Sixteen healthy 
active subjects performed 3 types of RLs and SLs: slide board (SB), foot sliders (FS), 
and standard lunges (ST). After skin preparation, surface electrodes were placed over 
the muscle bellies of the gluteus maximus (GMX), ipsi- and contra-lateral gluteus 
medii (iGM, cGM), vastus lateralis (VL), and vastus medialis (VM). Muscle activity of 
the weight bearing leg was measured at 1000 Hz with a wireless EMG system. Lunges 
were performed at a standardized tempo (44 bpm) and subject specific standardized 
length. Maximum voluntary isometric contractions (MVIC) were used to normalize 
peak EMG (pEMG) and average EMG (aEMG) to percent MVIC for 4 lunges of each 
subject all conditions. One-way repeated measures ANOVAs (α=0.05) were used to 
determine differences between the 3 lunge types for SL and RL. RESULTS: RL cGM 
aEMG was greater for ST (22 ± 21%) versus FS (16 ± 17%), p = .012. RL VM aEMG 
was lower for SB (30 ± 12%) versus FS (34 ± 14%), p =.016. SL VL aEMG was 
greater for ST (230 ± 150%) versus SB (198 ± 121%), p = .049. SL GMX aEMG was 
greater for ST (192 ± 137%) versus SB (159 ± 123%) and FS (162 ± 103%), p = .001 
and .035. SL VM aEMG was greater for ST (135 ± 14%) versus SB (26 ± 11%) and FS 
(25 ± 9%), p = .009 and .004. SL iGM pEMG was greater for ST (79 ± 44%) versus 
SB (52 ± 32%) and FS (50 ± 37%), p = .019 and .003. SL cGM pEMG was greater for 
ST (79 ± 41%) versus SB (59 ± 34%), p =.027. SL VM pEMG was greater for ST (92 
± 46%) versus SB (63 ± 28%) and FS (60 ± 18%), p =.031 and .01. CONCLUSION: 
Hip and knee muscle activity is similar for RL with minor differences in cGM and VM 
based on lunge type. Standard SL had consistently greater peak and average muscle 
activity compared to sliding lunges. Sliding SL may require different neural control 
which could be important in rehabilitation settings.

2722 Board #242 June 2 9:30 AM ‑ 11:00 AM
Change Of Lower Limb Muscle Strength Of Older Oa 
Adult After 24 Weeks Tai Chi Intervention
Cui Zhang, Keyi Yin, Donghai Wang, Yunqi Tang, Yu Liu. 
Shanghai University of Sport, Shanghai, China.
Email: 1510302016@student.sus.edu.cn
(No relationships reported)

The incidence of knee osteoarthritis (OA) increases with age. Epidemiological studies 
have shown a high prevalence of knee OA among older Chinese. Tai Chi exercise 
as a traditional Chinese practice has long been used to enhance fitness. Research 
increasingly shows that many OA signs and symptoms, such as reduced joint mobility, 
pain, and increased joint stiffness, can be ameliorated by Tai Chi exercise. However, 
the lower limb joint torque of OA patients were less reported after long term Tai Chi 
exercise. PURPOSE: To determine whether the Tai Chi exercise intervention would 
improve lower limb joint power of OA older adult or not. METHODS: 20 older 
women(65ys - 79ys, Kellgren-Lawrence 3 grade, having no lower limb surgery, no 
orthopedic problems of the hip, knee, or ankle, no neurological disease, no regular 
exercise.) with clinically diagnosed knee OA were recruited in this study, 9 finished 
this at last. Participants practiced Tai Chi exercise which include eight Tai Chi forms 
of 24 forms Yang Style 24 weeks, 3 times/week, 1 hour/time. Hip, knee and ankle 
extensor/flexor muscle peak torque of older adult before and after intervention were 
tested by Contrax (Swissland) at 90°/s angular velocity. A paired Student’s t test was 
used to compare pre-post differences. Written informed consent was received from all 
participants.
RESULTS: The hip, knee and ankle peak extensor torque were 38.67 ± 15.08N·M, 
51.28 ± 13.77N·M and 10.06± 1.36N·M, the peak flexor torque were 27.41± 8.97N·M, 
47.02 ± 9.88N·M, and 19.89 ± 6.75N·M before training. The hip, knee and ankle peak 
extensor torque were 26.81 ± 16.08N·M, 48.71 ± 6.91N·M and 26.4± 22.11N·M, the 
peak flexor torque were 23.84± 7.57N·M, 48.28 ± 9.09N·M, and 26.81 ± 10.00N·M 
after training. The hip/knee extensor/flexion torque did not change after training (p > 
0.05), the ankle extensor/flexor torque increased after training (pe = 0.05, pf = 0.007).
CONCLUSIONS: 24 weeks Tai Chi training will help OA older adults to improve the 
strength of ankle joint and it was related to the characteristics of Tai Chi movement.

2723 Board #243 June 2 9:30 AM ‑ 11:00 AM
Electro- Or Traditional-acupuncture Immediately 
Increases Flexibility, But Does Not Affect Kinesthesia 
And Muscle Activation
Daeho Kim1, Sein Jang2, Jihong Park1. 1Kyung Hee University, 
Yongin, Korea, Republic of. 2Bareun Korean Medicine Clinic, 
Seoul, Korea, Republic of.
Email: daeho.kim@khu.ac.kr
(No relationships reported)

Although acupuncture is a common pain relief treatment, it may also be effective in 
range of motion, joint position sense, and muscle function. PURPOSE: To examine 
the immediate effects of electro- and traditional-acupuncture on hip flexion range of 
motion (HROM), knee joint position sense (KJPS), and maximal voluntary isometric 
contraction (MVIC) and central activation ratio (CAR) in quadriceps. METHODS: 
Fifty healthy adults participated in this randomized controlled laboratory study. 
Baseline measurements (HROM, KJPS, MVIC, and CAR) were obtained before a 
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treatment. An acupuncturist performed three physical examinations (SLR test, Thomas 
test, and hip abduction manual muscle test) to determine one of three acupuncture 
options (option A: SP9, SP10, and SP11; option B: ST34, ST36, and GB 42; option C: 
GB33, GB34, and GB27). Afterwards, one of three treatments (control: no treatment, 
n=16; electro-acupuncture, n=19, and traditional-acupuncture, n=15) was randomly 
assigned to each participant for 15-min. Measurements were assessed at baseline, 0-, 
20-, and 40-min post treatment. At each time point, HROM was measured using a 
goniometer on a supine position. KJPS on two knee flexion angles (15° and 45°) were 
randomly assessed. Quadriceps MVIC and CAR were measured on a dynamometer 
with superimposed bursts (knee locked at 90°). To test treatment effect over time, 3 × 
4 mixed model ANOVAs and Tukey-Kramer post hoc tests were performed (p<0.05). 
RESULTS: Either electro- (4.2°, p<0.0001) or traditional-acupuncture (5.8°, p<0.0001 
immediately increased HROM (F6,141=4.27, p<0.001) at 0-min post treatment. There 
was no difference between acupuncture types (p=0.41). Regardless of treatments 
(time main effect: F3,141=12.57, p<0.0001), quadriceps MVIC was reduced at 0- (5.2 
%, p<0.001), 20- (5.0 %, p<0.001), and 40-min post treatment (7.1 %, p<0.0001), 
compared to the baseline values. KJPS (F6,141=1.81, p=0.10) and CAR (F6,141=0.42, 
p=0.87) did not change at any time point. CONCLUSIONS: A single session of 
electro- or traditional-acupuncture treatment is beneficial for flexibility but not for 
kinesthesia and muscle activation. Changes in blood flow volume, overlap between 
actin and myosin filaments, and viscoelastic properties of muscle-tendon units may 
explain an increase in flexibility.

2724 Board #244 June 2 9:30 AM ‑ 11:00 AM
Effects of Marijuana Use on Lower Extremity Isokinetic 
Strength and Core Endurance
Brian C. Garcia, Grace Rhodehouse, Jonathon Lisano, Laura 
K. Stewart, Jeremy D. Smith. University of Northern Colorado, 
Greeley, CO.
(No relationships reported)

Marijuana use among athletes is becoming more widely reported, particularly as more 
states legalize the drug. Anecdotally, supporters suggest that marijuana aids in recovery 
and improves performance. Unfortunately, the effect of marijuana use on muscle 
function is not currently understood. Purpose: To determine whether muscle strength 
and endurance are altered by marijuana use. Methods: All participants were physically 
active, defined by at least 150 minutes of moderate-intensity exercise per week via 
the I-PAQ Short Format, and were either marijuana users (MU, n = 10, mass = 81.4 ± 
20.0 kg; ht = 1.75 ± 0.08 m; age = 25 yrs ± 6 yrs) or non-marijuana users (NU, n =15, 
mass = 73.5 ± 13.5 kg; ht = 1.80 ± 0.08 m; age = 25 yrs ± 6 yrs). Marijuana use habits 
were quantified through the Marijuana Use Measure. MU were described as those 
consuming marijuana products at least once a week for the past 6 months and NU were 
described as not having used any form of marijuana in the past 12 months. Hip (90°∙s-

1), knee (30°∙s-1), and ankle (30°∙s-1) isokinetic strength was assessed in the dominant 
leg of each participant using a Biodex dynamometer. Leg dominance was determined 
by asking which leg the person would choose to kick a ball with for maximum velocity 
and distance. Core endurance (back extension, left side plank, right side plank, and 
trunk flexion) was also assessed by holding the position until failure. The time it took 
to reach failure for each condition for each participant was recorded. All conditions 
were randomized across participants and groups to avoid any order effects. A single 
factor MANOVA (α < 0.05) was used to determine differences between groups. 
Results: There were no statistically significant differences between groups for any 
strength or core endurance measures (λ* = 0.657; DF = 10 , 15; F = .730; p = .687). 
Conclusion: Marijuana use in a healthy, young, active population does not appear to 
enhance or suppress core endurance or lower extremity strength. It is possible that 
exercise may be mediating potential detrimental effects of marijuana use. Future 
research should also focus on inactive populations using marijuana to assess if exercise 
is providing a protective effect.

2725 Board #245 June 2 9:30 AM ‑ 11:00 AM
Comparison of Electromyographic Responses Across 
Handle Types During Seated Row Exercise
Tyler F. Meckes1, Sam Meske1, Daniel G. Drury, FACSM2, 
Swapan Mookerjee1. 1Bloomsburg University, Bloomsburg, PA. 
2Gettysburg College, Gettysburg, PA. (Sponsor: Daniel G. Drury, 
FACSM)
(No relationships reported)

Handle design and wrist position can affect the muscular performance during 
resistance exercises. Purpose: This study compared the electromyographic (EMG) 
responses during seated row exercise in the Latissimus Dorsi (LD), Biceps Brachii 
(BB), and Flexor Carpi Radialis (FCR) using a cylindrical handle versus a MAG® 
handle. Methods: Ten males (aged 21.1±1.4 years) with prior resistance training 
experience (6.3±1.9 years) performed the exercise protocol on a cable machine. 
Participants completed a one-repetition maximal lift (1-RM) followed by one set at 
85% 1-RM until failure, using both handle types in randomized order. Root mean 
square EMG (EMGRMS) recordings from the BB, LD, and FCR were normalized to 

the 1-RM values. Results: Two-way repeated measures ANOVA was used to analyze 
differences between handle types and EMG activity. EMGRMS values (%) are presented 
in the table below:

Cylinder MAG(R)
Biceps Brachii 66.6 ± 8.9 72.9 ± 2.6*
Latissimus Dorsi 86.6 ± 13.3 84.2 ± 4.6
Flexor Carpi Radialis 57.9 ± 4.1 67.3 ± 4.3

* Sign. Diffs. (p< 0.001)
The 1-RM lifts were significantly greater (p < 0.003) with the MAG® handle 
(115.2±17.4kg) versus the cylindrical handle (112.5±17.6kg). However, there were no 
significant differences between handles for the total number of repetitions completed 
(cylindrical 11.9±3.67; MAG® 11.2±2.4). Conclusions: These findings showed 
significantly higher maximal lifts and greater EMG activity in the BB using the 
MAG® handle. Possible mechanisms for these differences may be related to actin and 
myosin overlap of the forearm flexors, grip comfort and differences in handle contact 
surface area.

2726 Board #246 June 2 9:30 AM ‑ 11:00 AM
Effect of Movement Speed on Pattern Matching for a 
Continuous Activity with Visual Feedback
Matthew E. Holman, Bejamin J. Darter. Virginia Commonwealth 
University, Richmond, VA.
Email: holmanme@vcu.edu
(No relationships reported)

Providing visual feedback (VF) during a task is a common strategy to enhance patient 
success. However, the speed of the targeted movement may impact one’s ability to 
use feedback toward matching a desired outcome. PURPOSE: 1) To determine the 
effect of target pattern speed on matching the movement pattern of a continuous 
activity with VF. 2) To determine if different speeds produce different task normalized 
muscle activation patterns. METHODS: Ten young healthy subjects were recruited. 
Participants completed a non-resisted continuous wrist flexion (FLEX) and extension 
(EXT) activity. The task involved matching wrist angular motion with a target sine 
wave (0.7 or 1.0 Hz). VF of wrist movement and the target pattern were provided 
concurrently on a monitor. An electrogoniometer captured wrist movement while EMG 
was used to record forearm muscle activation. Five 20s trials with 2min rest periods 
were completed at each target speed. Cross-correlation (CC) was used to calculate 
temporal lag between movement and target patterns. Discrete Fourier Transformation 
(DFT) was used in calculating pattern frequencies to determine movement-target 
speed. Muscle activation on/off time (ON, OFF), total activation time (TAT), total 
movement time (TMT), and total co-contraction time (TCoT) were calculated to 
assess movement characteristics. Paired samples t-tests compared variables between 
the tested speeds. RESULTS: Different wrist movement speeds and muscle activity 
(TMT and TAT) were found for each target speed (p < .05). Further analysis revealed 
movement and target patterns were similarly matched regardless of target speed, and 
wrist movement lagged behind target patterns by a similar amount at each speed (0.7 
Hz, .007s; 1.0 Hz, .013s). Muscle activation in early EXT was similar between speeds 
for EXT ON(.03s) and FLEX OFF (.01s). At the start of FLEX, EXT OFF (.04s; p < 
.05) and FLEX ON (.07s; p < .05) occurred later at 0.7 Hz. No differences between 
speeds for TCoT were found. CONCLUSIONS: Despite lagging behind the target, 
movement speed did not alter one’s ability to match target patterns. Furthermore, 
movement characteristics were similar between speeds, except for activation during 
initial FLEX. Greater elastic energy stored during wrist EXT at the higher speed many 
have delayed agonist activation during early wrist FLEX.

2727 Board #247 June 2 9:30 AM ‑ 11:00 AM
Acute Effects of Unilateral Static Stretching On 
Handgrip Strength in the Stretched and Non-Stretched 
Limb
Jacob D. Jelmini, Andrew Cornwell, Nazareth Khodiguian, 
Jennifer Thayer. California State University, Los Angeles, Los 
Angeles, CA.
Email: jjelmin2@calstatela.edu
(No relationships reported)

Scientific Abstract:
Previous research has demonstrated that an acute bout of static stretching can reduce 
force and power output from the muscles undergoing the stretching treatment. 
Although the mechanism for this effect remains unclear, evidence has been presented 
for both neural inhibition and a decrease in musculotendinous stiffness. To further 
investigate the presence of a neural inhibitory mechanism, the current study focused on 
the impact of stretching just one limb on both the stretched limb and the contralateral 
non-stretched limb. It was reasoned that any decrease in force output from the non-
stretched side could only be accounted for by neural inhibition as no mechanical 
adaptation would have occurred.
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PURPOSE: To observe the effects of an acute bout of unilateral static stretching 
on handgrip strength and to discern whether a neural cross-over inhibitory effect is 
present to cause a decrease in force output and associated electrical activity from 
the non-stretched limb. METHODS: Thirty participants (15 males, 15 females) 
performed maximum voluntary unilateral handgrip contractions of both limbs before 
and after stretching the finger flexors of the strength-dominant side only. Each trial 
was assessed for peak force and associated muscle activity (iEMG), as well as rate of 
force generation values. RESULTS: Peak force (p = 0.002) and associated iEMG (p = 
0.000) decreased by 4.2% and 6.5% respectively in the stretched limb only. However, 
rate of force generation was significantly impaired in both the stretched (-15.2%; p 
= 0.000) and non-stretched limbs (-9.4%; p = 0.006) one-minute post-stretch, and 
remained similarly depressed for both limbs 15 minutes later. CONCLUSION: We 
conclude, therefore, that acute stretching negatively impacts rate of force generation 
more than peak force. Moreover, a reduced rate of force generation from the non-
stretched limb indicates the presence of a cross-over inhibitory effect through the 
nervous system, which provides additional evidence for a neural mechanism.
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2728 Board #248 June 2 11:00 AM ‑ 12:30 PM
The Epidemiological Evidence of Cardiometabolic 
Disease Risk Factors in College-Aged Subjects: A 
Cross-Sectional Investigation
Michael J. Carper1, Hillary Dickey2, Derek A. Crawford1, Jessica 
Heinz1. 1Pittsburg State University, Pittsbrug, KS. 2University of 
Oklahoma, Norman, OK.
Email: mcarper@pittstate.edu
(No relationships reported)

PURPOSE: The purpose of this 5-year cross-sectional investigation was to collect 
basic body composition and fitness data on college-aged males and females to 
determine cardiometabolic disease risk throughout the college years.
METHODS: A total of 3,388 college aged males (n = 1919) and females (n = 1469) 
age 18 - 25yrs participated in this investigation. Subjects performed the following tests: 
height; weight; body composition; muscular strength and endurance; cardiopulmonary 
function; flexibility; waist and hip circumferences; and resting blood pressure.
RESULTS: Females demonstrated a significant increase, from 18-19 yrs to 20-25 
yrs, respectively, in weight (67.1 to 70.8 kg), % body fat (27.9 to 30.4%), waist (80.5 
to 83.3 cm) and hip (95.1 to 98.9 cm) measurements, fat mass (19.9 to 24.3 kg), 
BMI (24.4 to 25.8 kg∙m2), diastolic blood pressure (75.8 to 77.4 mmHg), waist-to-
height ratio (0.48 to 0.51), and total overweight and obese status (33.9 to 39.1%). 
These subjects demonstrated a significant decrease, from 18-19yrs to 20-25yrs, 
respectively, in sit-and-reach (15.4 to 14.6 in.) and total push-ups (15.2 to 13.3). Males 
demonstrated a significant increase, from 18-19yrs to 20-25 yrs, respectively, in weight 
(80.8 to 85.3 kg), % body fat (15.1 to 17.6 %), waist-to-hip ratio (0.88 to 0.90), waist 
(85.9 to 89.4 cm) and hip measurements (97.3 to 99.7 cm), waist-to-height ratio (0.48 
to 0.50), fat mass (13.3 to 17.1 kg), BMI (25.1 to 26.3), total overweight and obese 
status (38 to 48.5%), diastolic blood pressure (76.7 to 79.3 mmHg), and right (49.1 
to 51.1 kg) and left (46.8 to 48.3 kg) grip strength. These subjects demonstrated a 
significant decrease, from 18-19yrs to 20-25 yrs, in sit-and-reach (14.5 to 13.9 in), total 
sit-ups (52.7 to 50.9), and total push-ups (33.6 to 32.1). All data was analyzed using 
independent sample t-tests (SPSS, v. 23; p < 0.05).
CONCLUSIONS: We have demonstrated that there is a continuous decline in basic 
health and fitness outcomes in college-aged students that may lead to the development 
of co-morbid conditions and the development of cardiometabolic diseases such as 
diabetes, hypertension, and cardiovascular disease.

2729 Board #249 June 2 11:00 AM ‑ 12:30 PM
Physical Activity and Perceived Stress Among Student 
Physical Therapists
Eric Arguello. University of North Texas Health Science Center, 
Fort Worth, TX.
(No relationships reported)

Physical activity is often suggested for managing stress. However, it is not known if 
there is a relationship between perceived stress and physical activity among student 
physical therapists.
Purpose: To determine the percentage of student physical therapists that meet the 
national recommended guidelines for aerobic and muscle strengthening physical 
activity and to describe the relationship between physical activity, perceived stress 
levels, and time spent in sedentary activities.

Methods: Doctor of Physical Therapy Students (n=113) were grouped according to 
their year in the academic program as Grad I’s, Grad II’s, and Grad III’s. Perceived 
Stress Scale and Exercise Activities Scale were combined in a questionnaire to 
describe student physical therapist’s perceived stress levels and to determine the 
average amount of aerobic and muscle strengthening physical activity performed on a 
weekly basis. Sedentary activities questions were also included in the questionnaire. 
Data were analyzed for mean perceived stress levels, percentages of student who met 
the exercise activity guidelines and the mean time spent in sedentary activities.
Results: Perceived stress was lower for the Grad III’s (9.1 ± 4.2) compared to Grad I’s 
(15.1 ± 6.1 p = < .05) and Grad II’s (18.79 ± 8.4 p = < .05). Perceived stress was lower 
for the Grad I’s compared to Grad II’s (p = < .05). Perceived stress was higher in Grad 
II’s among all physical therapy students. Aerobic physical activity guidelines were met 
by 65% of Grad I’s, 54% of Grad II’s, and 93% of Grad III’s. Muscle strengthening 
activity guidelines were met by 33% of Grad I’s, 25% of Grad II’s, and 72% of Grad 
III’s. Time spent in sedentary activities was lower for Grad III’s (867 ± 765 min) 
compared to Grad I’s (2884.4 ± 1531.1 min, p = < .05) and Grad II’s (3741.5 ± 2092.3 
p = < .05). There was a negative correlation between perceived stress and meeting the 
aerobic (rpb = -.326, n = 113, p = < .001) and muscle strengthening (rpb = -.326, n = 113, 
p = < .001) physical activity guidelines for all cohorts.
Conclusion: Student physical therapists in this Doctor of Physical Therapy program 
experiencing higher levels of perceived stress also demonstrate overall decreased 
physical activity and increased sedentary levels. In addition, perceived stress and 
activity levels appear to fluctuate during their education.

2730 Board #250 June 2 11:00 AM ‑ 12:30 PM
Association of Physical Activity and Sedentary 
Behavior with Hyperuricemia
DooYong Park1, YeonSoo Kim1, SeungHo Ryu2, DuckChul 
Lee, FACSM3, YoungHwan Choi1. 1Seoul National University, 
SEOUL, Korea, Republic of. 2Sungkyunkwan University, 
SEOUL, Korea, Republic of. 3Iowa State University, IOWA, IA.
(No relationships reported)

PURPOSE: The purpose of this study was to identify the associations of sedentary 
behavior and physical activity level with hyperuricemia in South Korean men 
and women. METHODS: This study includes 161,064 healthy men and women 
with completed health examination between March 2011 and December 2013. 
Physical activity level and sitting time were assessed by a validated Korean version 
of International Physical Activity Questionnaire Short Form (IPAQ-SF). The 
presence of hyperuricemia was determined by examining serum uric acid (SUA) 
concentration (≥7mg/dL). Multivariable logistic regression analysis was conducted 
to investigate the associations of sedentary behavior and physical activity level with 
hyperuricemia. RESULTS: Participants who spent ≥10 hours/day was more likely to 
have hyperuricemia than participants spending <5 hours/day (Odds Ratio [OR]=1.10, 
95% confidence interval [CI]=1.05-1.16) after adjusting for age, sex and risk factors 
of hyperuricemia. Participating in health enhanced physical activity (HEPA) defined 
as ‘vigorous-intensity activity on at least 3 days achieving a minimum Total physical 
activity of at least 1500 MET-minutes/week or 7 more days of any combination of 
walking, moderate-intensity or vigorous-intensity activities achieving a minimum 
Total physical activity of at least 3000 MET minutes/week’ was associated with 
decreased prevalence of hyperuricemia, compared to in active group, defined as ‘not 
meet physical activity criteria’ (OR=0.92, 95% CI= 0.87-0.96). In gender stratified 
analyses, sitting time ≥10 hours/day was associated with increased prevalence of 
hyperuricemia (OR=1.09, 95% CI= 1.04-1.15) compared to sitting time <5 hours/day, 
and participating in HEPA was associated with decreased prevalence of hyperuricemia 
(OR=0.91, 95% CI= 0.87-0.96) compared to the minimal activity in men, but 
it was not significantly associated with prevalence of hyperuricemia in women 
(sitting time, OR=1.27, 95% CI= 0.97-1.67; HEPA, OR=0.91, 95% CI= 0.77-1.39). 
CONCLUSIONS: This study identified that the prevalence of hyperuricemia was 
associated by decreased physical activity and prolonged sedentary behavior, especially 
in men. Thus, participating in regular physical activity and reducing sedentary time are 
recommended to reduce the prevalence of hyperuricemia.

2731 Board #251 June 2 11:00 AM ‑ 12:30 PM
Associations Between Impaired Fasting Glucose, 
Hypertriglyceridemia, And Hyperinsulinemia In Us 
Adults: 2007-2012 Nhanes
James R. Churilla, FACSM, Michael R. Richardson. University 
of North Florida, Jacksonville, FL.
Email: j.churilla@unf.edu
(No relationships reported)

PURPOSE: Examine the gender stratified associations between combinations of 
impaired fasting glucose and hypertriglyceridemia and the odds of hyperinsulinemia 
using a nationally representative sample of U.S. adults. METHODS: Study sample 
included male (n=3109) and female (n=3433) adult (≥ 20 years of age) participants in 
the 2007-2012 National Health and Nutrition Examination Survey. Hyperinsulinemia 
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was defined using the 75th percentile of fasting insulin as the cutoff value. Logistic 
regression analysis was used to examine the associations among impaired fasting 
glucose, hypertriglyceridemia, and hyperinsulinemia. Logistic regression models 
were adjusted for age, race, moderate-intensity physical activity (MIPA), and 
waist circumference (WC). RESULTS: Demographic adjusted analyses revealed 
significantly greater odds of hyperinsulinemia in euglycemic men (OR 3.09, 95% CI 
1.96-4.85) and women (OR 3.13, 95% 2.12-4.63) with hypertriglyceridemia (P<0.0001 
for both). Additionally, women with impaired fasting glucose and normal triglycerides 
had significantly greater odds of hyperinsulinemia (OR 5.62, 95% CI 3.61-8.75, 
P<0.0001). A similar relationship was not revealed in men (OR 1.09, 95% CI 0.23-
5.13, P=0.92). Following adjustments for MIPA and WC, the odds of hyperinsulinemia 
in euglycemic men (OR 2.42, 95% CI 1.45-4.05) and women (OR 1.49, 95% CI 1.01-
2.18) with hypertriglyceridemia were attenuated, but remained statistically significant 
(P<0.05 for both). However, the odds of hyperinsulinemia in women with impaired 
fasting glucose and normal triglycerides were no longer statistically significant 
(P=0.12). CONCLUSION: Our findings revealed greater odds of hyperinsulinemia in 
euglycemic men and women with hypertriglyceridemia regardless of MIPA or WC.

2732 Board #252 June 2 11:00 AM ‑ 12:30 PM
Association Of Resistance Exercise With The Incidence 
Of Hypercholesterolemia In Men
Esmée A. Bakker1, Duck-Chul Lee, FACSM2, Xuemei Sui3, 
Thijs M.H. Eijsvogels1, Carl J. Lavie4, Steven N. Blair, FACSM3. 
1Radboud university medical centre, Nijmegen, Netherlands. 
2Iowa State University, Ames, IA. 3University of South Carolina, 
Columbia, SC. 4John Ochsner Heart and Vascular Institute, New 
Orleans, LA. (Sponsor: Dr. Duck-Chul Lee, FACSM)
Email: Esmee.Bakker@radboudumc.nl
(No relationships reported)

Hypercholesterolemia is a significant risk factor for cardiovascular disease. Although 
the beneficial effects of aerobic exercise (AE) are well-documented, evidence for the 
effects of resistance exercise (RE) on the development of hypercholesterolemia is still 
scarce. PURPOSE: To examine the associations of RE, independent of and combined 
with AE, with the risk of developing hypercholesterolemia in men.
METHODS: Men, aged 18-83 years (mean age 46), who received comprehensive 
preventive examinations at the Cooper Clinic in Dallas, Texas, were included in this 
study. Baseline RE, AE, and meeting the 2008 US Physical Activity Guidelines (RE ≥2 
days/week; AE ≥500 MET-minutes/week) were determined by self-reported frequency 
and minutes of exercise. Hypercholesterolemia was defined as total cholesterol of ≥240 
mg/dL or physician-diagnosed hypercholesterolemia during follow-up examinations. 
Hazard ratios (HRs) and 95% confidence intervals (CIs) were calculated using Cox 
proportional hazards regression.
RESULTS: Among 7,317 participants, 1,430 men (20%) developed 
hypercholesterolemia during a median follow-up of 4 years. Individuals meeting 
the RE guidelines had a 13% lower risk of developing hypercholesterolemia (HR 
0.87; 95% CI 0.77 to 0.996) after adjustment for potential confounders and AE. In 
addition, after full adjustment, less than 1 hour/week and 2 sessions/week of RE were 
associated with 32% and 31% lower risks of hypercholesterolemia (HR 0.68; 95% 
CI 0.54 to 0.86 and HR 0.69; 95% CI 0.54 to 0.88), respectively, compared to no RE. 
Higher levels of RE did not show additional benefits. Further, meeting guidelines for 
both RE and AE lowered the risk of hypercholesterolemia by 21% (HR 0.79; 95% 
CI 0.68 to 0.92), compared to meeting neither of the guidelines. CONCLUSIONS: 
Even less than 1 hour/week and 2 sessions/week of RE, independent of AE, were 
associated with significantly lower risk of developing hypercholesterolemia in men. 
This finding suggests that RE should be added to habitual physical activity to prevent 
hypercholesterolemia.

2733 Board #253 June 2 11:00 AM ‑ 12:30 PM
Health Behaviors and Dietary Supplement Use among 
Military Personnel: A Latent Class Analysis
Xiaying Zheng1, Josh B. Kazman2, Tzucheg Kao2, Krauss 
Stephen2, Diana Jeffery3, Patricia A. Deuster, FACSM2. 
1University of Maryland, College Park, MD. 2Uniformed 
Services University, Bethesda, MD. 3Defense Health Agency, 
DoD, Falls Church, VA.
Email: xyzheng86@gmail.com
(No relationships reported)

Dietary supplements (DS) are commonly used to increase muscle mass and/or 
lose weight, even though many are ineffective and linked to adverse events. DS 
use is particularly common among military personnel and athletes, correlating 
with both health-promoting and risky/deleterious behaviors. Latent class analysis 
(LCA) identifies and classifies people into separate groups based on combinations 
of categorical responses. PURPOSE: To extend the current literature focused on 
individual relations among DS use and health behaviors, the present study used LCA 
to: (1) characterize military personnel with respect to health behaviors related to the 
performance triad, and (2) describe differences in body building (BB) and weight 
loss (WL) DS use across the classes constructed in (1). METHOD: Data from the 
2011 DoD Health Related Behaviors Survey of Active Duty Military Personnel for 
39,877 service members were assessed. Variables related to diet, activity and sleep 
were used in a sample weighted LCA to identify a best-fitting model and number of 
classes, and then relate class membership to BB and WL use. RESULTS: The best-
fitting model identified four latent classes: 1) Balanced: balanced performance class 
(30%), characterized by healthy diet, high-to-moderate activity, and adequate sleep; 2) 
Active: highly active class (31%), characterized by poor diet, very high activity, and 
low-to-moderate sleep; 3) Unhealthy: weak performance class (34%), characterized 
by poor diet, low activity, and moderate-poor sleep; and 4) Inconsistent: careless 
responding class (5%), characterized by extreme and inconsistent responses. BB and 
WL supplements were most prevalent in the Active class (BB: 38%; WL: 37%) and 
least prevalent in the Unhealthy class (BB: 22%; WL: 28%). Females were less likely 
to use BB (17% female vs. 37% male) but more likely to use WL (23% female vs. 
20% male) supplements. Class membership and WL/BB use also varied by military 
service branch. CONCLUSION: Among military personnel, BB and WL use are 
related to distinct patterns of positive and deleterious health behaviors. Educational DS 
campaigns should be tailored towards these latent classes of health behaviors. BB and 
WL use may be more common among individuals who engage in otherwise healthy 
behaviors than among those who engage in deleterious behaviors.

2734 Board #254 June 2 11:00 AM ‑ 12:30 PM
Characterizing the Relationship between Physical 
Activity and Osteoporosis in the Greater Philadelphia 
Hispanic Population
Allison R. Altman-Singles, Eliana Bolano. Pennsylvania State 
University, Berks Campus, Reading, PA. (Sponsor: Mary Jane De 
Souza, FACSM)
Email: ara5093@psu.edu
(No relationships reported)

The Hispanic population in the United States has increased 9-fold since 1960, and 
currently accounts for 20% of the total population. While the incidence of osteoporosis 
in this population is similar to the national average, the literature exploring the 
connection between physical activity and osteoporosis incidence in Hispanic 
Americans is limited. PURPOSE: To determine the relationship between physical 
activity and osteoporosis in the Philadelphia Hispanic population. METHODS: 49 
postmenopausal Hispanic women were recruited from community centers in the 
greater Philadelphia area. Surveys obtained self-reported osteoporosis status, which 
was used to separate women into healthy and osteoporosis groups. Both groups were 
queried regarding their physical activity level and type in childhood, adulthood, 
and late adulthood. Subject characteristics, fractures, nutrition, and socioeconomic 
status were also obtained. RESULTS: Groups (healthy n=25, osteoporosis n=24) 
were similar in height, weight, and age of menopause, but the osteoporosis group 
(67.6±10.0 yr) was older than the healthy group (73.8±6.2 yr). The osteoporosis group 
reported 25 total fractures (9 at hip), versus 8 in the healthy group (0 at hip). In both 
groups, activity levels decreased with aging from 3.2 hr/wk during childhood to 2.3 
hr/wk during late adulthood. Physical activity levels at all stages of life were 33-37% 
higher in the healthy group (Fig 1). Impact exercise was more widely practiced in the 
healthy group at all stages. The osteoporosis group reported more meals containing 
starch, but fewer meals containing meat, vegetables, fruit, and dairy. Education level 
was lower in the osteoporosis group. CONCLUSION: The results display a positive 
relationship between increased physical activity and bone health in Hispanic women. 
This study suggests more education may encourage better habits, potentially reducing 
osteoporosis incidence in this Hispanic American population.
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2735 Board #255 June 2 11:00 AM ‑ 12:30 PM
Healthy Lifestyle Behaviors Related to Cardiovascular 
Risk among Young Adults
Melissa A. Napolitano1, Jessica A. Whiteley2, Meghan 
Mavredes1, Laura L. Hayman2, Samuel Simmens1, Loretta 
DiPietro, FACSM1. 1The George Washington University, 
Washington, DC. 2University of Massachusetts Boston, Boston, 
MA. (Sponsor: Loretta DiPietro, FACSM)
Email: mnapolitano@gwu.edu
(No relationships reported)

Purpose: Participation in healthy lifetsyle behaviors is associated with decreased risk 
for CVD across the lifecourse. Examining clustering of healthy lifestyle behaviors 
among young adults at increased risk due to elevated BMI could provide insight into 
CVD preventive interventions that could be implemented during this developmental 
transition. Methods: Young adults (ages18-35) enrolled in a healthy body weight 
clinical trial (n=210; % female=79.5%; M age=22.1 +3.9; M BMI=31.4+3.7) 
completed surveys: demographics, the International Physical Activity Questionnaire 
(IPAQ) and the Population Assessment on Tobacco and Health (PATH) questions. 
Healthy Lifestyle Behaviors included: 1) meeting guidelines for moderate-to-vigorous 
physical activity (MVPA; >150 minutes); 2) never cigarette user 3) never e-cigarette 
user; 4) low sedentary behavior (<4 hours/day). Participants were scored for the 
presence of up to 4 healthy lifestyle behaviors. Results: Participants reported engaging 
in 122.7±103.6 minutes/week of MVPA and 8.5±3.4 hours/day of sedentary behavior. 
Approximately 6.2% met criteria for MVPA, 60.9% reported never smoking cigarettes, 
83.2% reported never using e-cigarettes, and 17.6% had low sedentary behavior time. 
In terms of clustering of healthy lifestyle behaviors, 11.0%, 29.9%, 50.5%, 7.6%, 
1.1% had 0, 1, 2, 3, 4 healthy behaviors, respectively. The distribution of number of 
health behaviors varied little by age, gender or BMI status (overweight vs. obese). 
Conclusions: Young adults with elevated BMIs are at increased risk for CVD, given 
their weight status. Results indicate that few were engaging in the maximum number 
of recommended health behaviors to mitigate risk. Understanding healthy lifestyle 
and CVD risk behavior is essential for both prevention and intervention efforts. 
Recommendations are for future studies to assess health behaviors to identify young 
adults at risk such that targeted multi behavior interventions can be implemented.
Funding source: NIH/NIDDK #DK100916

2736 Board #256 June 2 11:00 AM ‑ 12:30 PM
Effects Of Changes in Depressive Symptoms and 
Cardiorespiratory Fitness on All-cause Mortality: The 
HUNT Study
Trude Carlsen1, Øyvind Salvesen1, Ulrik Wisløff1, Carl J. 
Lavie2, Steven N. Blair, FACSM3, Linda Ernstsen1. 1Norwegian 
University of Science and Technology, Trondheim, Norway. 
2John Ochsner Heart and Vascular Institute, Ochsner Clinical 
School, The University of Queensland School of Medicine, New 
Orleans, LA. 3Arnold School of Public Health, University of 
South Carolina, Columbia, SC.
Email: trude.carlsen@ntnu.no
(No relationships reported)

PURPOSE Depression and cardiorespiratory fitness (CRF) are positively and 
negatively associated with mortality, respectively. Studies examining the relationship 
between depressive symptoms (DS) and mortality seldom account for the possible 
effect of CRF. We investigated the independent and combined associations of changes 
in DS and CRF with all-cause mortality. METHODS 14 799 participants (mean age 
63 years, 51.8% women) from the second (1995-97) and third (2006-08) wave of 
the Nord-Trøndelag Health Survey (HUNT) were included. DS were measured with 
the validated Hospital Anxiety and Depression Scale (HADS-D). A HADS-D score 
≥8 indicated high DS. CRF was estimated (eCRF) using a validated non-exercise 
model. eCRF above median value indicated high eCRF. Change in HADS-D score 
was classified into persistently high DS, increased DS, decreased DS, and persistently 
low DS. Change in eCRF was classified into persistently high eCRF, increased eCRF, 
decreased eCRF and persistently low eCRF. Deaths were ascertained using The 
Norwegian Cause of Death Registry. RESULTS During a mean follow-up period 
of 7.2 years after baseline (HUNT3), 1101 all-cause deaths (7.4%) were registered. 
A multivariate analysis adjusted for baseline age, sex, marital status, education, 
physical activity, body mass index, smoking status, alcohol consumption, ischemic 
heart disease, cancer, stroke/brain hemorrhage, hypercholesterolemia, diabetes, 
systolic blood pressure and change in eCRF; showed having persistently low DS 
was associated with a 29% risk reduction of all-cause mortality (hazard ratio (HR) 
0.71; 95% CI 0.55-0.91) compared to persistently high DS. Persistently high eCRF 
independently predicted lower risk of all-cause mortality (HR 0.62; 95% CI 0.50-
0.77), compared to persistently low eCRF. In the combined analyses, test for trend 
(p<0.001) suggests a linear relationship between the worst (persistently high DS and 
persistently low eCRF) and the best (persistently low DS and persistently high eCRF) 
combinations of DS and eCRF. CONCLUSION Maintaining low levels of DS and 
maintaining high levels of eCRF are associated with a lower risk of all-cause mortality 
in middle aged and older people.

2737 Board #257 June 2 11:00 AM ‑ 12:30 PM
New Get-up Test As an Indicator Of Sarcopenia, 
Sarcopenic Obesity, And Cardiovascular Disease Risk 
Factors
Duck-chul Lee, FACSM, Nathan F. Meier. Iowa State University, 
Ames, IA.
Email: dclee@iastate.edu
(No relationships reported)

PURPOSE: To investigate the associations of get-up test time with sarcopenia, 
sarcopenic obesity (SO), and cardiovascular disease (CVD) risk factors. METHODS: 
This cross-sectional study included 269 older adults (56% female) aged ≥65 years 
(mean age 72, ranged 65-95). The get-up test was newly developed as a physical 
function test in which the participant should lie down to the floor and back up to 
standing as fast as possible, and categorized into three tertiles (fast, moderate, and 
slow) based on the get-up test time in seconds. Sarcopenia was defined as low 
appendicular lean mass index (men, ≤7.23 kg/m2; women, ≤5.67 kg/m2) plus either 
slow gait speed (≤0.8 m/s) or weak handgrip strength (men, <30 kg; women, <20 
kg), according to the European Working Group on Sarcopenia in Older People. SO 
was defined as the coexistence of sarcopenia and obesity based on % body fat (men, 
≥25%; women, ≥30%) using Dual Energy X-Ray absorptiometry. RESULTS: Mean 
(SD) get-up test time was 7.2 (3.2) seconds, and 29 (11%) and 27 (10%) older adults 
had sarcopenia and SO, respectively. Each one second increase (slow) in get-up test 
time was associated with unfavorable sarcopenia variables and CVD risk factors, 
specifically with 0.02 m/s slower gait speed, 0.67 kg weaker handgrip strength, 0.87% 
increased body fat, 0.64 mg/dl increased fasting glucose, and 0.71 kg/m2 increased 
body mass index (all p<0.05) in the linear regression after adjusting for age, sex, 
smoking status, and alcohol intake. Compared to the fast get-up test group, odds 
ratios (95% confidence intervals) in moderate and slow get-up test groups were 4.42 
(1.17-16.74) and 5.86 (1.60-21.41) for sarcopenia, and 4.00 (1.04-15.34) and 5.41 
(1.47-19.92) for SO, respectively, in the multivariable logistic regressions. Although 
mostly not statistically significant, older adults in the moderate and slow get-up 
test groups had increased odds ratios for the prevalence of hypertension, diabetes, 
hypercholesterolemia, and obesity, compared to the older adults in the fast get-up 
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test group. CONCLUSIONS: This study suggests that faster get-up test physical 
performance in older adults is associated with lower prevalence of sarcopenia, SO, and 
CVD risk factors. Get-up test can be used as a significant indicator of sarcopenia, SO, 
and CVD risk factors in older adults.

2738 Board #258 June 2 11:00 AM ‑ 12:30 PM
Active Transportation And C-reactive Protein In U.S. 
Adults
Nicholas F. Diaz, Michael R. Richardson, James R. Churilla, 
FACSM. University of North Florida, Jacksonville, FL. 
(Sponsor: James R Churilla, FACSM)
(No relationships reported)

PURPOSE: Examine the associations between self-reported use of active 
transportation and elevated C-reactive protein (CRP) using a nationally representative 
sample of U.S. adults.
METHODS: The study sample (n=9937) included male and female adults (≥ 20 
years of age) who participated in the 2007-2010 National Health and Nutrition 
Examination Survey. Elevated CRP was defined using the current Centers for Disease 
Control and Prevention and the American Heart Association recommendations. Active 
transportation included walking or use of a bicycle to and from work, for shopping, or 
to school for at least 10 minutes continuously.
RESULTS: Compared to a referent group of U.S. adults reporting no use of active 
transportation, analysis revealed significantly lower odds of having an elevated CRP 
concentration in those reporting more than two days per week (d/wk.) of active 
transportation (Odds Ratio [OR] 0.83; 95% Confidence Interval [CI], 0.72-0.94, 
P=0.0064). A similar relationship was not revealed in those reporting less than two d/
wk. of active transportation (OR 0.87; 95% CI, 0.61-1.24, P=0.4267).
CONCLUSIONS: In a nationally representative sample of U.S. adults, increased use 
of active transportation (>2 d/wk.) was associated with significantly lower odds of 
elevated CRP independent of waist circumference.

2739 Board #259 June 2 11:00 AM ‑ 12:30 PM
Impact Of Race And Non-exercise Estimated 
Cardiorespiratory Fitness On Incident Stroke: The 
Regards Study
Xuemei Sui1, Virginia Howard2, Michelle McDonnell3, Linda 
Ernstsen4, Carl Lavie5, Steven Hooker, FACSM6. 1University 
of South Carolina, Columbia, SC. 2University of Alabama at 
Birmingham, Birmingham, AL. 3University of South Australia, 
Adelaide, Australia. 4University of Science and Technology, 
Trondheim, Norway. 5John Ochsner Heart and Vascular 
Institute, New Orleans, LA. 6Arizona State University, Phoenix, 
AZ. (Sponsor: Steven P. Hooker, FACSM)
Email: msui@mailbox.sc.edu
(No relationships reported)

Routine utilization of cardiorespiratory fitness (CRF) in cardiovascular disease risk 
assessment is limited due to cost and the need for exercise equipment and skilled 
personnel. Estimated CRF (eCRF), based on non-exercise algorithms utilizing readily 
available clinical and self-reported data, is a promising alternative though its role as a 
predictor of incident stroke remains unclear, especially in an African American (AA) 
population. Purpose: To study the association between eCRF and incident stroke 
as well as the impact of race on the associations. Methods: This population-based 
U.S. cohort study included 24,465 participants (54.8% women, 39.6% AA, mean 
age 64.6 years) from the REasons for Geographic And Racial Differences in Stroke 
(REGARDS) study who were free of stroke at enrollment 2003-2007. Participants 
were telephoned every 6 months to assess potential stroke, with retrieval and central 
physician adjudication of medical charts of suspected strokes though March 31, 2016. 
Baseline eCRF in maximal metabolic equivalents (METs) was determined using 
non-exercise sex-specific algorithms and further grouped into age-, and sex-specific 
tertiles of the METs distribution. Hazard ratio (HR) and 95% confidence interval (CI) 
for incident stroke and its subtypes (ischemic and hemorrhagic stroke) was estimated 
using Cox proportional hazards regression. Results: After an average of 8.3 years of 
follow-up, 961 (3.9%) participants developed stroke (856 ischemic,105 hemorrhagic 
subtype). Compared to the lower tertile eCRF, those in the middle and upper eCRF 
groups had 6% (HR, 95% CI: 0.94, 0.81-1.10) and 25% (HR, 95% CI: 0.75, 0.63-
0.90) lower risk of developing stroke, respectively. Findings were similar findings 
for ischemic stroke (middle: 7% (HR, 95% CI: 0.93, 0.79-1.10) and upper 28% (HR, 
95% CI: 0.72, 0.60-0.88). No association was observed, however, for hemorrhagic 
stroke. The pattern of the association between eCRF and stroke incidence was similar 
in women and men. However, eCRF was not associated with stroke among AAs. 
Conclusion: Estimated CRF using non-exercise algorithms is a useful predictor of 
ischemic stroke, in both men and women. The null finding in AAs has important 
potential public health and clinical implications regarding primary stroke prevention 
among different ethnicity groups.

2740 Board #260 June 2 11:00 AM ‑ 12:30 PM
Exercise Cardiac Power And Coronary Artery 
Calcification In Men
Sae Young Jae1, Kanokwan Bunsawat2, Eun Sun Yoon1, Hyun 
Jeong Kim1, Won Hah Park3, Bo Fernhall, FACSM2. 1University 
of Seoul, Seoul, Korea, Republic of. 2University of Illinois at 
Chicago, Chicago, IL. 3Samsung Medical Center, Seoul, Korea, 
Republic of.
Email: syjae@uos.ac.kr
(No relationships reported)

PURPOSE: Low exercise cardiac power (ECP), defined as a ratio of peak oxygen 
consumption with peak systolic blood pressure during exercise, is associated with 
adverse cardiovascular events, but the underlying mechanisms remain unclear. 
Coronary artery calcification (CAC) as a surrogate marker of atherosclerosis is 
associated with an increased risk of cardiovascular outcomes. We tested the hypothesis 
that lower levels of ECP may be associated with the prevalence of CAC, independent 
of conventional risk factors, in a cross-sectional study of 2165 (age 53±6 yrs, range 
40-78 yrs) men. METHODS: We measured CAC using multidetector computed 
tomography using the Agatston coronary artery calcium score. The prevalence of 
CAC was defined as dichotomous variables of CAC score >0. ECP was calculated by 
a ratio of peak oxygen consumption with peak systolic blood pressure and classified 
into quartiles. RESULTS: The presence of CAC was inversely associated with ECP 
quartiles (both, P < .001 for trend). After adjusting for age, BMI, SBP, HDL-C, hsCRP, 
glucose, heart rate, smoking, hypertension and diabetes, men in the lowest quartile 
of ECP had a significantly elevated odds ratios for having CAC (odds ratio (OR) 
1.43, 95% CI 1.06-1.93), compared with men in the highest quartile of ECP. Each 
ECP unit increment as a continuous variable was associated with 4% (OR 0.96, 95% 
CI 0.93-0.99) lower prevalence of CAC after adjusting for established risk factors. 
CONCLUSIONS: Our findings demonstrate that lower levels of ECP are associated 
with the prevalence of coronary artery calcification, which could contribute to 
increased risk of cardiovascular events.

2741 Board #261 June 2 11:00 AM ‑ 12:30 PM
Isotemporal Substitution Models For Associations 
Between PA And Health Outcomes In Overweight/
obese Adults
Jaemyung Kim1, Hyo Lee2, Muncheong Choi1, Jaegyun Jung1, 
Eunhyung Cho3, Miyoung Lee1. 1Koomin University, SEOUL, 
Korea, Republic of. 2Sangmyung University, SEOUL, Korea, 
Republic of. 3Sungkyunkwan University, SUWON, Korea, 
Republic of. (Sponsor: Ulf Ekelund, FACSM)
(No relationships reported)

PURPOSE: Purpose: To examine the effects of reallocating sitting time to 
moderate- or vigorous-intensity physical activity on health outcomes in a population-
representative sample of overweight/obese Korean adults. METHODS: Data were 
retrieved from a subsample (N=1,420; Age=52.35±16.64yrs; BMI=27.57±2.37) of 
the KNHANES 2014. Time spent on moderate-intensity physical activity (MPA), 
vigorous-intensity physical activity (VPA), and sitting (ST) were measured utilizing 
the GPAQ. Health outcomes were 1) the metabolic syndrome (having 3+ risk 
components: elevated fasting glucose, central obesity, systemic hypertension, elevated 
triglycerides, and low HDL-C, defined according to AHA/NHLBI criteria), and 
2) self-reported health measured by the EuroQol-5D Questionnaire (EQ5D; count 
variable). Age-group-specific (i.e., middle-age vs. older adults) Logistic and Poisson 
regression models were used to determine the associations when substituting a specific 
amount of ST with an equal amount of MPA, and VPA, respectively on metabolic and 
self-reported health outcomes. Analyses were adjusted for gender, smoking, drinking, 
education, and household incomes. RESULTS: In middle aged (30-64yrs), replacing 
ST with an equal amount of time in VPA was significantly associated with reduced 
odds for self-reported health problems (OR=0.86, 95%CI:0.76-0.98). Similarly, in 
older adults (65+yrs), substituting sitting time with MPA was significantly associated 
with lower odds for self-reported health problems (OR=0.96, 95%CI:0.92-0.99). 
In opposite, replacing ST with MPA or VPA was not associated with the metabolic 
syndrome. CONCLUSIONS: Substituting sitting time with VPA or MPA appears 
beneficially associated with self-reported health in overweight/obese middle-aged and 
elderly Korean men and women, respectively. The different associations between age 
groups may be explained by low participation in VPA in the older age-group. *This 
study was supported by NRF-2014R1A1A3049992. Corresponding: Miyoung Lee
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2742 Board #262 June 2 11:00 AM ‑ 12:30 PM
Change in Cardiorespiratory Fitness and Ideal 
Cardiovascular Health in the Aerobics Center 
Longitudinal Study
Jacob L. Barber, Leanna M. Ross, Xuemei Sui, Steven N. Blair, 
FACSM, Mark A. Sarzynski, FACSM. University of South 
Carolina, Columbia, SC.
(No relationships reported)

PURPOSE: To examine the relationship between changes in cardiorespiratory fitness 
and changes in ideal cardiovascular health (CVH) score over time. METHODS: The 
association between change in fitness and change in ideal CVH score was examined 
in 2,555 adults who had at least two clinic visits in the Aerobics Center Longitudinal 
Study. Fitness was measured as duration in minutes from a maximal treadmill 
test. Ideal CVH score was calculated on a 14 point scale using the AHA’s simple 7 
criteria of smoking status, BMI, physical activity (MET-min/wk), healthy diet, total 
cholesterol, blood pressure, and fasting plasma glucose. Participants were grouped 
into categories of loss, stable, or gain, by tertiles of change in cardiorespiratory fitness 
and also by tertiles of change in ideal CVH score between baseline and last follow-up 
visit. RESULTS: After a mean follow up of 3.3 ± 2.4 years, the average change in ideal 
CVH score was 0.14 ± 1.9 and the average change in treadmill time was -0.25± 2.7 
minutes for the total sample. After controlling for age, sex, and time between exam 
dates, the gain in fitness group (n=851) significantly (p<0.0001) increased their ideal 
CVH score by an average of 0.71 ± 1.9, while the stable and loss of fitness groups (n= 
830 and 873 respectively) significantly (p<0.0001) decreased their scores by -0.07 ± 
1.9 and -0.55 ± 1.9, respectively (p<0.0001 for difference between groups). Change in 
treadmill time per year explained 6.5% of the change in ideal CVH score. For every 
minute increase in treadmill time per year, the ideal CVH score increased by 0.09 
per year. CONCLUSIONS: Improving cardiorespiratory fitness during middle age is 
associated with higher scores and greater improvement in ideal cardiovascular health.

2743 Board #263 June 2 11:00 AM ‑ 12:30 PM
Screen-time, Physical Activity And Bmi: Confounding 
By Socioeconomic Status Among Young Adults
Jonathan M. Miller, Theresa L. Osypuk, Richard F. MacLehose, 
Katie A. Loth, Dianne Neumark-Sztainer. University of 
Minnesota, Minneapolis, MN. (Sponsor: Matthew Buman, 
FACSM)
Email: mill5687@umn.edu
(No relationships reported)

PURPOSE: Observational studies often adjust for confounding by socioeconomic 
status (SES) but rarely report the magnitude of confounding bias. Also, different 
indicators of SES may not meet the definition of a confounder for some associations. 
This study will determine whether different measures of SES have different 
confounding effects on the associations of screen time with BMI and of moderate/
vigorous physical activity (MVPA) with BMI.
METHODS: In a 15 year prospective cohort study, 1830 young adults (age 25 - 36) 
reported height and weight (used to calculate BMI in kg/m2), hours/day of screen 
time, hours/week of MVPA and nine measures of SES in 2015. SES at baseline (2000) 
was based on parent education and employment. BMI, screen time and MVPA were 
regressed with linear regression on each SES measure and a composite measure that 
combined young adults’ income and education. Crude associations of screen time with 
BMI and of MVPA with BMI were assessed with linear regression. The SES measures 
were added individually to these models to determine the percent change in the 
associations (percent confounding).
RESULTS: Seven measures of SES were associated with BMI; eight with screen time; 
and four with MVPA. Education, income, financial strain and living with parents all 
confounded the association of screen time with BMI by more than 10%. No measure 
confounded the relationship of MVPA with BMI by more than 10%. The composite 
measure was significantly associated with screen time (β = -0.39, 95% CI [-0.47 
to -0.31]) and BMI (β = -1.29, 95% CI [-1.58 to -0.99]), but not with MVPA. This 
composite substantially confounded the association of screen time with BMI (29%) but 
not of MVPA with BMI (3%).
CONCLUSIONS: The composite SES measure had similar properties to individual 
SES measures: it was associated with screen time and BMI but not with MVPA and 
it had substantial confounding bias effect on the association of screen time with 
BMI, but not on the association of MVPA with BMI. Knowing the magnitude of 
confounding can help assess results from other studies that do not adjust for SES. A 
composite measure may be useful for the varied analyses done with data from large 
cohort studies. However, because of the potential for over fitting models, associations 
with measures of SES should be carefully considered before using them to adjust for 
confounding.

2744 Board #264 June 2 11:00 AM ‑ 12:30 PM
Change In Knee Extensor Strength And All-cause 
Mortality In Japanese Elderly Individuals: A Cohort 
Study
Naofumi Yamamoto1, Hideo Miyazaki2, Hiroshi Nagayama3, 
Mieko Shimada4, Naoki Nakagawa5, Susumu S. Sawada, 
FACSM6, Mamoru Nishimuta7, Yasuo Kimura8, Ryoko 
Kawakami9, Hidenori Asai1, I-Min Lee, FACSM10, Steven 
N. Blair, FACSM11, Yutaka Yoshitake12. 1Ehime University, 
Matsuyama, Japan. 2Niigata University, Niigata, Japan. 3Kyushu 
Otani Junior College, Chikugo, Japan. 4Chiba Prefectural 
University of Health Sciences, Chiba, Japan. 5SANNO 
University, Isehara, Japan. 6National Institute of Health and 
Nutrition, Tokyo, Japan. 7Toyo University, Itakura, Japan. 
8Research Center for Fitness & Health Sciences, Tokyo, Japan. 
9Waseda University, Tokorozawa, Japan. 10Brigham and Women’s 
Hospital and Harvard Medical School, Boston, MA. 11University 
of South Carolina, Columbia, CA. 12National Institute of Fitness 
and Sports in Kanoya, Kanoya, Japan. (Sponsor: Susumu S. 
Sawada, FACSM)
Email: yamamoto.naofumi.mk@ehime-u.ac.jp
(No relationships reported)

Previous epidemiologic studies have shown that a low level of lower extremity 
strength is associated with a high risk of mortality among elderly individuals. 
However, most of these studies only measured lower extremity strength once, at 
baseline, and limited data are available on the association between changes in the 
lower extremity strength and mortality in the elderly, particularly in Asian populations. 
PURPOSE: The purpose of this study was to examine the association between 
changes in knee extensor strength (KES) over four years and all-cause mortality in 
Japanese elderly individuals.
METHODS: The participants were 338 (185 males and 153 females) physically 
independent, community-dwelling Japanese individuals 70 years of age at baseline. 
KES was measured annually from 1998 (baseline) to 2002. We included participants 
with KES measured at baseline and at least two more times from 1999 to 2002. We 
estimated the change per year in KES for each person using simple liner regression. 
Participants were then divided into quartiles based on the regression coefficient (first 
quartile, <-3.54% per year; second quartile, -3.53% to -0.82% per year, third quartile, 
-0.81% to 2.31% per year; fourth quartile, >2.32% per year), and were followed up for 
8 years (2002-2010). The hazard ratios and 95% confidence intervals (CIs) for death 
across the baseline quartiles of KES trend were obtained from a Cox proportional 
hazards model while adjusting for sex, body mass index, smoking status, alcohol 
intake, medication use, functional capacity and initial KES value.
RESULTS: Forty-six (13.6%) participants died during the follow-up period. The 
hazard ratios for death across the quartiles of KES trend (lowest to highest) were 1.0 
(referent), 0.55 (95% CI 0.25-1.21), 0.61 (95% CI 0.28-1.31), 0.33 (95% CI 0.12-0.86) 
(P for trend=0.033). Participants in the highest quartile had a significantly lower risk of 
death than those in the lowest quartile.
CONCLUSIONS: These results indicate that, among physically-independent Japanese 
elderly individuals, 4-year change in KES among 70-year-olds is associated with lower 
risk of all-cause mortality over 8 years of follow-up, independent of the KES value at 
baseline.

2745 Board #265 June 2 11:00 AM ‑ 12:30 PM
Estimated Cardiorespiratory Fitness And Incident 
Cognitive Impairment: Results From The Regards 
Study
Linda Ernstsen1, Xumei Sui2, Virginia J. Howard3, Virginia 
G. Wadley3, Evan Thacker4. 1Norwegian University of 
Science and Technology, K.G Jebsen Center of Exercise in 
Medicine, Trondheim, Norway. 2University of South Carolina, 
South Carolina, SC. 3University of Alabama at Birmingham, 
Birmingham, AL. 4Brigham Young University, Provo, UT.
Email: linda.ernstsen@ntnu.no
(No relationships reported)

Purpose: Clinical studies suggest that higher cardiorespiratory fitness (CRF) is 
associated with better global and domain-specific cognitive function. Estimated 
CRF (eCRF), based on non-exercise algorithms from clinical and self-reported 
data, is feasible and practically useful in primary care. However, whether eCRF is 
an appropriate predictor for increased risk for cognitive impairment in the general 
population remains unclear. Methods: This prospective study included 21,220 
participants (55.9% women, 37.1 % African American, mean age 64.2 years) from 
the REasons for Geographic And Racial Differences in Stroke (REGARDS) study 
without cognitive impairment and no history of stroke at baseline. Participants` 
global cognitive status was assessed annually with the validated Six-Item Screener 
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(SIS) (range from 0 to 6) where a score ≤4 indicates cognitive impairment. Incident 
cognitive impairment was defined based on the most recent SIS, obtained an average 
of 7.6 years after baseline. Baseline eCRF in METs was determined using non-exercise 
algorithms based on gender, age, body mass index, waist circumference, heart rate, 
physical activity, and smoking status. Baseline eCRF was further grouped into age- and 
sex-specific categories of the METs distribution. Logistic regression models were used 
to calculate odds ratio (ORs) and 95% confidence intervals (CIs) for the association 
between baseline eCRF and incident cognitive impairment. The multivariable analyses 
were adjusted for race, residence in stroke belt, education, income, alcohol use, 
depressive symptoms, hypertension, dyslipidemia, diabetes, atrial fibrillation, and 
coronary artery disease. Results: During follow-up, 2,300 (10.8%) of the participants 
experienced incident cognitive impairment. In fully adjusted models comparing with 
lower category of eCRF, those in the middle and upper eCRF groups had 8% (OR: 
0.92, 95% CI: 0.83-1.04) and 23% (OR: 0.77, 95% CI: 0.68, 0.62-0.87) lower odds 
of incident cognitive impairment, respectively. Conclusion: Estimated CRF using 
non-exercise algorithms is a useful predictor of incident impairment in the general 
population, and the protective effect is more pronounced for those with highest eCRF.

2746 Board #266 June 2 11:00 AM ‑ 12:30 PM
Physical Activity, Life’s Simple 7, and Health-Related 
Quality Of Life In Older Rural U.S. Adults
Peter D. Hart, Gabriel A. Benavidez. Montana State University - 
Northern, Havre, MT.
Email: peter.hart@msun.edu
(No relationships reported)

PURPOSE: The American Heart Association (AHA) has developed a new metric 
representing ideal cardiovascular health. The Life’s Simple 7 (LS7) consists of four 
health behavior and three health factor metrics: 1) smoking, 2) body mass index 
(BMI), 3) healthy diet, 4) physical activity (PA), 5) cholesterol, 6) blood pressure, 
and 7) diabetes mellitus. Currently, the AHA promotes meeting all seven components 
of the LS7 metric, considering each component equal in terms of its impact. The aim 
of this study was to examine specifically the contribution of PA to the LS7 metric 
and its relationship to health-related quality of life (HRQOL). METHODS: Data for 
this study came from a large national survey conducted in 2015. A total of N=46,498 
adults 50+ years of age and residing in a rural U.S. county were included. HRQOL 
was assessed using the CDC Healthy Days Index and dichotomized to represent 
good or poor health. A modified LS7 metric was assessed to include: 1) not smoking 
within past year, 2) BMI less than 25, 3) consumption of 5+ fruits and vegetables per 
day, 4) obtaining 150+ minutes of moderate PA per week, and not being diagnosed 
with 5) high cholesterol, 6) hypertension, or 7) diabetes. One set of analyses were 
performed with those meeting the PA metric excluded and one set with those meeting 
the PA metric included. Multiple logistic regression was used to compute odds ratios 
(ORs) and 95% confidence intervals (CIs) while adjusting for age, sex, race, and 
income. RESULTS: Prevalence of good HRQOL increased linearly (59.0%, 68.9%, 
75.1%, 80.4%, 84.2%, 89.6%, & 90.0%, p<.001) across adult groups meeting 0 to 6 
LS7 metrics, respectively. Adjusted models with those meeting PA excluded showed 
increased odds of reporting good HRQOL in adults meeting 1 (OR=2.16; 95% CI: 
1.74-2.67), 2 (2.40; 2.01-2.88), 3 (2.61; 2.13-3.21), 4 (3.08; 2.32-4.08), and 5+ (4.56; 
2.67-7.78) LS7 metrics. Adjusted models with those meeting PA included showed 
mostly greater odds of reporting good HRQOL in adults meeting 1 (1.71; 1.55-1.87), 
2 (3.78; 3.03-4.73), 3 (4.69; 3.72-5.93), 4 (6.66; 5.01-8.86), and 5+ (6.76; 5.22-8.74) 
LS7 metrics. CONCLUSIONS: Results from this study show that the LS7 metric 
is a stronger predictor of HRQOL when PA is met in older rural U.S. adults. Health 
promotion programs should emphasize the importance of PA to the LS7 metric.

2747 Board #267 June 2 11:00 AM ‑ 12:30 PM
Novel Predictors of Age-Related Changes in Lung 
Function: An Analysis of the Fels Longitudinal Study
Shilpa Dogra1, Andrew W. Froehle2, Peterson J. Matthew2. 
1University of Ontario Institute of Technology, Oshawa, ON, 
Canada. 2Wright State University, Dayton, OH.
Email: shilpa.dogra@uoit.ca
(No relationships reported)

Smoking and air pollution exposure are modifiable predictors of age-related declines 
in lung function. There is some evidence to suggest that physical inactivity may 
be a predictor of age-related changes in lung function; however, the independent 
contribution of sitting time, physical activity, and cardiorespiratory fitness have 
not been investigated to date. PURPOSE: To determine the association between 
age-related declines in lung function with sitting time, physical activity and 
cardiorespiratory fitness in a population of healthy adults. METHODS: Data from 
the Fels Longitudinal Study (1999-2015) were used for analysis (n=996), with serial 
data available for up to five study visits. Forced expiratory volume in 1 second (FEV1) 
and forced vital capacity (FVC) were measured using a metabolic cart (SensorMedics 
VMax). Physical activity was measured using the Baecke questionnaire and TV 
time was self-reported as either never, seldom, sometimes, often, and very often. 

Cardiorespiratory fitness was determined by calculating VO2max from a submaximal 
treadmill test. Data were analyzed using repeated measures hierarchical linear models 
in SAS. RESULTS: The sample was middle-aged (45.0 ±17 years), overweight 
(BMI: 27.1 ± 5.6 kg/m2), and their VO2max was 36.6±9.8 ml/kg/min. Approximately 
53% of the sample reported watching TV often and only 3% of the sample reported 
engaging in regular physical activity often. In models adjusted for age, BMI, physical 
functioning and smoking status, there was a significant TV time x sex interaction 
(p<0.0001) when modeling FEV1, such that higher TV time in females was associated 
with worse FEV1 compared to males. A physical activity x sex interaction (p<0.0001) 
was also observed in adjusted models of FEV1. When TV time, physical activity 
and cardiorespiratory fitness were included in the same model, only the association 
between cardiorespiratory fitness and FEV1 remained significant (p<0.001). 
CONCLUSION: Cardiorespiratory fitness is a predictor of age-related changes in lung 
function. Among deconditioned adults, particularly in females, reducing sedentary time 
and increasing physical activity may lead to an increase in cardiorespiratory fitness and 
thus may attenuate the age-related decline in lung function.

2748 Board #268 June 2 11:00 AM ‑ 12:30 PM
Adiposity Parameters As A Full Mediation Of The 
Influence Of Muscular Fitness And Cardiometabolic 
Risk Clustering In Adults From Colombia
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Andres Vivas2, Daniel H. Prieto-Benavidez1, Javier Martínez-
Torres3, Katherine Gonzalez-Ruiz2, Hugo Alejandro Carrillo4, 
Hector Reynaldo Triana-Reina3, Jeison Alexander García-
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de Medicina y Ciencias de la Salud, Universidad del Rosario, 
Bogotá D.C, Co, Bogota, Colombia. 2Grupo de Investigación 
en Ejercicio Físico y Deporte. Vicerrectoría de Investigación, 
Universidad Manuela Beltrán, Bogotá, D.C, Colombia., Bogota, 
Colombia. 3Grupo GICAEDS, Facultad de Cultura Física, 
Deporte y Recreación, Universidad Santo Tomás, Bogota, 
Colombia. 4Grupo GRINDER, programa de Educaciòn Fìsica 
y Deportes, Universidad del Valle, Cali, Colombia. 5Facultad 
de Educación a Distancia y Virtual. Institución Universitaria 
Antonio José Camacho, Cali, Colombia.
Email: robin640@hotmail.com
(No relationships reported)

PURPOSE: Studies in the adult’s population have shown an inconsistent association 
between musculoskeletal fitness (MF) and cardiometabolic risk clustering independent 
of adiposity. The purpose of this study was two-fold: to analyze the association 
between MSF and cardiometabolic risk clustering, and to determine the influence 
of adiposity parameters on the association between MF and cardiometabolic risk 
clustering in adults from Colombia.
METHODS: The cross-sectional study included a total of 886 (51.9% women) healthy 
children and adolescents. Standing broad-jump and isometric handgrip dynamometry 
were used as indicators of lower and upper body muscular fitness, respectively. Also, 
a MF was computed by summing up the standardised values of both standing broad-
jump and handgrip strength. We assessed the following adiposity parameters: fat 
mass, body mass index, waist-to-height ratio and abdominal visceral fat. A MetSyn 
z-score was calculated for each subject from triglycerides, HDL cholesterol, fasting 
glucose, waist circumference, and arterial blood pressure (MAP). Linear regression 
models fitted for mediation analyses examined whether the association between MF 
and MetSyn z-score was mediated by adiposity parameters according to Baron and 
Kenny procedures. RESULTS: Findings revealed that lower levels of MetSyn z-score 
were associated with the best adults profiles (high MF + low adiposity) (p for trend 
<0.001 in the four adiposity parameters), compared with unfit strength and obese (low 
MF + high adiposity) counterparts. Linear regression models suggest a full mediation 
of adiposity parameters in the association of MF with MetSyn z-score, for both men 
and women alone. CONCLUSIONS: Our findings seem to emphasize the importance 
of obesity prevention in adults, suggesting that having high levels of MF may not 
counteract the negative consequences ascribed to adiposity.

2749 Board #269 June 2 11:00 AM ‑ 12:30 PM
Physical Activity and not Sedentary Time Influence on 
Metabolic Risk in Older Community-dwelling Women
Andreas Nilsson, Britta Wåhlin-Larsson, Fawzi Kadi. Örebro 
University, Örebro, Sweden.
Email: andreas.nilsson@oru.se
(No relationships reported)

The risk of developing the metabolic syndrome increases by older age, where older 
women typically engage in less health-enhancing physical activity (PA) than men. 
Whether sedentary behaviors influence on metabolic risk and related components 
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in older adults, and if so to what extent such relationships are independent of PA 
behavior, remain unclear. PURPOSE: To examine cross-sectional associations of 
objectively assessed PA and sedentary behaviors on metabolic syndrome components 
and clustered metabolic risk in a sample of older community-dwelling women. 
METHODS: Components of the metabolic syndrome including waist circumference 
(WC), systolic and diastolic blood pressures, fasting levels of plasma glucose, HDL-
cholesterol and triglycerides were assessed in 120 community-dwelling older women 
(65-70 yrs). Total amount of PA (total counts per day), accumulated time spent in 
different intensities (sedentary, light (LPA), and moderate-to-vigorous PA (MVPA)), 
continuous bouts of sedentary time and breaks in sedentary time were assessed with 
accelerometers. Isotemporal substitution models were used to examine influence of 
PA and sedentary behavior on each component of the metabolic syndrome and on a 
clustered metabolic risk score.
RESULTS:All associations between variables of sedentary behavior and metabolic 
risk were lost once variation in total accelerometer counts per day was adjusted for. 
Replacement of a 10-min time block of MVPA with either LPA or time in sedentary 
behaviors was related to an increase in WC and clustered metabolic risk score (zMS) 
(WC: β = 1.78 to 2.19 p < 0.01; zMS: β = 0.06 to 0.08, p < 0.05).
CONCLUSIONS:Detrimental influence of a sedentary lifestyle on metabolic health 
is likely explained by variations in amounts of PA rather than sedentary time per se. 
Given our findings, increased amounts of PA with an emphasis on increased time 
in MVPA should be recommended in order to promote a favorable metabolic health 
profile in older women.

2750 Board #270 June 2 11:00 AM ‑ 12:30 PM
Physical Activity and Periodontal Bacteria in Saliva 
among Japanese Adults
Cong Huang1, Riu Yamashita1, Yukuto Sato2, Haruki Momma1, 
Junko Kawashima1, Bin Ye1, Shota Sugiyama1, Masakazu 
Nanno1, Akito Tsuboi1, Masao Nagasaki1, Ryoichi Nagatomi1. 
1Tohoku University, Sendai, Japan. 2University of the Ryukyus, 
Nakagami-gun, Japan.
Email: hcongman@yahoo.com
(No relationships reported)

Oral red complex bacteria, including Porphyromonas gingivalis, Treponema 
denticola, and Tannerella forsythia, were significantly associated with the severity 
of chronic periodontal disease. Previous studies indicated that engaging in physical 
activity is associated with lower periodontitis prevalence. However, the association 
between physical activity and periodontal bacteria was not clear. PURPOSE: To 
determine whether physical activity is associated with red complex bacteria among 
Japanese adults. METHODS: We studied 226 adult employees aged 20−69 years. 
Analysis of bacterial species in saliva was conducted using 16S rRNA gene cloning 
and sequencing. Physical activity was assessed using the International Physical 
Activity Questionnaire. Total physical activity was calculated based on intensity 
and duration of physical activity and divided into three categories according to the 
Japanese guideline as follows: none (0 METs hours/week), low (0.1−22.9 METs 
hours/week), and high (≥23.0 METs hours/week). The association between physical 
activity and prevalence of saliva red complex bacteria was tested with multivariate 
logistic regression analysis after adjusting for sex, age, smoking, alcohol use, breakfast 
skipping, and body mass index. Data were expressed as odds ratios (OR) and 95% 
confidence intervals (CI). RESULTS: The prevalence of red complex bacteria was 
46.0% for Porphyromonas gingivalis, 67.7% for Treponema denticola, and 78.3% for 
Tannerella forsythia, respectively. Multivariate analysis showed that physical activity 
was not associated with red complex bacteria (Porphyromonas gingivalis: low, 0.79 
[0.40−1.55]; high, 1.13 [0.57−2.24]; P for trend = 0.717; Treponema denticola: low, 
1.09 [0.48−2.48]; high, 0.76 [0.33−1.75]; P for trend = 0.816; Tannerella forsythia: 
low, 1.43 [0.69−2.97]; high, 1.09 [0.52−2.29]; P for trend = 0.520). On the other 
hand, participants with higher physical activity tended to have a better self-reported 
oral health than those with lower physical activity (low, 1.85 [0.88−3.89]; high, 
2.20 [1.02−4.77]; P for trend = 0.044). CONCLUSION: This cross-sectional study 
demonstrated that physical activity was not associated with periodontal bacteria, 
such as Porphyromonas gingivalis, Treponema denticola, and Tannerella forsythia in 
Japanese adults.

2751 Board #271 June 2 11:00 AM ‑ 12:30 PM
Met-minutes Of Activity And Telomere Length In 5,823 
Men And Women: An NHANES Investigation
Larry A. Tucker. Brigham Young University, Provo, UT.
Email: tucker@byu.edu
(No relationships reported)

PURPOSE: The primary aim was to determine the extent to which physical activity 
(PA) accounts for differences in telomere length in a large random sample of U.S. 
men and women. A secondary purpose was to assess the extent to which multiple 
demographic and lifestyle factors affect the relationship between PA and telomere 
length. METHODS: A total of 5,823 adults from the National Health and Nutrition 

Examination Survey (NHANES) were studied cross-sectionally. Blood samples were 
used for DNA analysis. Employing the quantitative polymerase chain reaction method, 
leukocyte telomere length was compared to standard reference DNA. Individuals in the 
lowest sex-specific quartile were defined as having short telomeres. PA was indexed 
using MET-minutes, calculated using self-reported frequency, intensity, and duration 
of participation in 62 physical activities. Age, gender, race, education, smoking, body 
mass index, and alcohol use were controlled statistically. RESULTS: Telomeres were 
15.6 base pairs shorter for each year of chronological age (F=723.2, P<0.0001). PA 
was inversely related to telomere length, after adjusting for all the covariates together 
(F=8.3, P=0.0004). Specifically, base pair differences between adults with High 
PA and those in the Sedentary, Low, and Moderate groups were 140, 137, and 111, 
respectively. Therefore, adults with High PA were estimated to have a biologic aging 
advantage of 9 yrs (140 base pairs ÷ 15.6) over Sedentary adults. The difference in cell 
aging between those with High and Low PA was also significant at 8.8 yrs (137 base 
pairs ÷ 15.6), as was the base pair difference between those in the High and Moderate 
PA categories (7.1 yrs; 111 base pairs ÷ 15.6). Additionally, adults in the Sedentary, 
Low, and Moderate PA categories had 1.95 (95% CI: 1.38-2.75), 1.66 (95% CI: 1.21-
2.30), and 1.73 (95% CI: 1.24-2.40) times greater odds of possessing short telomeres 
than adults with High PA, after adjusting for the covariates. CONCLUSIONS: PA 
was significantly and meaningfully associated with telomere length in 5,823 men and 
women representing U.S. adults. Evidently, adults who engage in high levels of PA 
tend to have longer telomeres, accounting for up to 9 yrs of reduced cellular aging 
compared to their sedentary counterparts. They are also much less likely to have short 
telomeres than other adults.

2752 Board #272 June 2 11:00 AM ‑ 12:30 PM
Disparities Between BMI And BFR To Evaluate Obesity 
Rate In Chinese Urban White-collar Population: A 
Cross-section Study
WanMei Cheng, YuHua Jia, DongLiang Zhang, YunXin Luo, 
Bin Liang, Gang Bei, QiHua Huang, Xue Huang, XiaoLing He, 
Fei Xiao. Cinkate Corporation, Shanghai, China.
Email: hemolly@cinkate.com.cn
(No relationships reported)

Overweight and obesity (OO) are risk factors of metabolic syndrome. Body Mass 
Index (BMI) is commonly used to evaluate OO rates. However, even though the OO 
rates by BMI in Chinese population are significantly lower than in other ethnics, 
the incidence of metabolic syndrome remain same. Therefore, it’s critical to find 
alternative methods to evaluate true obesity base on Body Fat Rate (BFR).
PURPOSE: To compare the difference between BMI and BFR on the assessment of 
the obesity rate in Chinese urban white-collar population and to explore a rational of 
BFR in justifying the true OO rates.
METHOD: From June 5, 2015 to August 14, 2016, a total of 2,195 white-collar 
employees (male 1049, female 1146) participated in this study in Zhangjiang InnoPark 
of Shanghai, China. The mean age was 33.69±9.26(18 to 66)years. BMI was obtained 
from each participant. BMI between 24 (kg/m2) and 27.9 (kg/m2) is defined as 
overweight and over 28 (kg/m2) as obese. BFR was obtained from Inbody 320 body 
composition analyzer based on the method of Direct Segmental Multi-frequency-
Bioelectrical Impedance Analysis (DSM-BIA) and calculated the muscle weight and 
fat weight. Categorized by BFR,male over 20% and female over 28% are defined as 
body fat overweight rate(BFOR), respectively.
RESULTS: Applying BMI, the overall OO rates are 30.30%, 47.18% in men and 
14.84% in women. While applying BFR, the overall BFOR are 52.67%, 57.58% 
in men and 48.17% in women. There are significant differences in three pair 
comparations (X2=410.431, X2=244.644 and X2=160.277, p<0.01). 588/2195(26.79%) 
of the BMI-defined normal weight and underweight subjects were defined overweight 
by BFR, including 194/1049(18.49%) males and 394/1146(34.38%) females.
Conclusions: The BFOR of Chinese urban white-collar population is higher than 
the OO rates with BMI, especially in women. The BMI severely underestimates the 
true obesity incidence among Chinese population, BFR may replace BMI as a better 
method for obesity measurement.
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2753 Board #273 June 2 11:00 AM ‑ 12:30 PM
Objective And Self-reported Measures Of Physical 
Activity And Sex Hormones: Women’s Lifestyle 
Validation Study.
Marquis S. Hawkins1, Deirdre K. Tobias2, Hala B. Alessa3, 
Andrea K. Chomistek4, Walter C. Willett3, Sue E. Hankinson1. 
1University of Massachusetts Amherst, Amherst, MA. 2Harvard 
Medical School and Brigham and Women’s Hospital, Boston, 
MA. 3Harvard School of Public Health, Boston, MA. 4Indiana 
University-Bloomington, Bloomington, IN. (Sponsor: Lisa 
Chasan-Taber, FACSM)
Email: mshawkins@schoolph.umass.edu
(No relationships reported)

Physical activity (PA) has been associated with reduced breast cancer risk, which may 
be partially mediated through an effect on sex hormones. Prior studies of PA and sex 
hormones relied on self-reported measures of PA, thus the impact of PA duration and 
intensity remains unclear. PURPOSE: To evaluate the association of both objective 
(o-PA) and self-reported measures of PA (sr-PA) with circulating sex hormones. 
METHODS: This cross-sectional analysis was conducted within the Women’s 
Lifestyle Validation Study, a sub-study of the Nurse’s Health Study I and II cohorts 
(n=525). A triaxial accelerometer was used for 7 days to assess average counts per day 
(CPD), minutes of light intensity PA (o-LPA), and moderate-vigorous intensity PA 
(o-MVPA). A modified Paffenbarger PA questionnaire was used to assess self-reported 
minutes of total, LPA (sr-LPA) and MVPA (sr-MVPA). Dehydroepiandrosterone 
sulfate (DHEAS), testosterone, and sex hormone binding globulin (SHBG) were 
assayed among all women; estradiol was measured in postmenopausal women not 
currently on hormone therapy (n=426). Multivariable linear regression models 
analyzed each PA measure with each biomarker adjusted for age, race, parity, age at 
menarche, oophorectomy status and BMI. RESULTS: In general, the associations 
between PA and sex hormones appeared stronger with o-PA than sr-PA. For example, 
women in the 4th (vs. 1st) quartile of CPD and o-MVPA had 13% and 19% lower SHBG 
levels respectively (p<0.001), whereas women in the 4th (vs. 1st) quartile of sr-PA (i.e., 
total, LPA, and MVPA) had 10% lower SHBG levels (p<0.05). Further, women in the 
4th (vs. 1st) quartile o-MVPA had 14% higher testosterone levels (p<0.001). There were 
no statistically significant relationships between any sr-PA measure with testosterone. 
CPD had the strongest impact on DHEAS and estradiol. Specifically, women in the 
4th (vs. 1st) quartile CPD had 13% higher DHEAS levels (p<0.001) and 22% lower 
estradiol levels (p<0.01). There were no statistically significant relationships between 
any sr-PA measure with DHEAS. Women in the 4th (vs. 1st) quartile sr-MVPA had 10% 
lower estradiol levels (p<0.01). CONCLUSIONS: PA was modestly related to sex 
hormones in women. CPD and o-MVPA showed the strongest and most consistent 
relationships with sex hormones.

2754 Board #274 June 2 11:00 AM ‑ 12:30 PM
Muscle Strengthening Activity, C-reactive Protein, And 
Diabetes: 1999-2006 Nhanes
Brandi S. Rariden, Adrian J. Boltz, Bethany D. Williams, 
Michael R. Richardson, Tammie M. Johnson, James R. Churilla, 
FACSM. University of North Florida, Jacksonville, FL. 
(Sponsor: James R. Churilla, FACSM)
Email: n00774738@unf.edu
(No relationships reported)

PURPOSE: Examine the associations between muscle strengthening activity (MSA) 
and elevated C-reactive protein (CRP) using a nationally representative sample of U.S. 
adults (≥ 45 years of age) with Diabetes Mellitus (DM).
METHODS: Cross-sectional analyses utilized data from the 1999-2006 National 
Health and Nutrition Examination Survey. A dichotomous (yes/no) MSA variable 
was created based on self-reported participation over the past 30 days. Elevated CRP 
(> 3.0mg/L) was based on current recommendations. Pairwise tests were performed 
to contrast potential differences when comparing measured (fasting plasma glucose 
[FPG] ≥ 126mg/dL, n=757) DM and self-reported physician diagnosed DM (n=1,390).
RESULTS: The prevalence of elevated CRP concentrations was 50.1% and 50.4% 
in the populations with measured FPG and self-reported DM, respectively. In both 
groups the prevalence of elevated CRP was significantly lower in those reporting MSA 
compared to those reporting no MSA (FPG, 39.8% vs. 52.4%, p= 0.0142; Self-reported 
diagnosis, 42.9% vs. 51.9%, p= 0.0478).
CONCLUSIONS: The prevalence of elevated CRP was significantly lower in those 
reporting engaging in MSA using subjective and objective measures of DM.

2755 Board #275 June 2 11:00 AM ‑ 12:30 PM
Impact Of the American Heart Association (AHA)’S 7 
Health Metrics On Life Expectancy In The United States 
General Population
Chong-Do Lee, FACSM, Erin Dierickx, Tongyu Ma, Kyle 
Menkosky. Arizona State University, Phoenix, AZ.
(No relationships reported)

The impact of the AHA’s 7 health metrics on life expectancy in the US general 
population remains less explored. PURPOSE: We investigated the impact of the 
AHA’s 7 health metrics on life expectancy and lifetime risk of all-cause mortality 
in the US general population. METHODS: We followed 1,5908 men and women, 
aged 20 to 90 years, who participated in the Third National Health and Nutrition 
Examination Survey (1988-1994) through December 31, 2006. All participants 
completed baseline health factors and lifestyle behavior questionnaires. The AHA’s 
7 ideal health metrics were defined as untreated blood pressure (<120/80 mmHg), 
untreated total cholesterol (<200 mg/dL), untreated fasting glucose (<100 mg/dL), 
physically active, never smoked, a healthy diet, and a normal waist girth. We further 
categorized these variables as having 0, 1, 2, 3, 4, 5, 6 or 7 combined ideal health 
metrics. Cox proportional hazards regression was used to investigate the associations 
of single and a combined number of 7 health metrics and all-cause mortality. Survival 
analysis was used to compute lifetime risk of all-cause mortality. RESULTS: During 
an average of 13.2 years of follow-up (217,404 person-years), there was a total of 
3,352 all-cause deaths (1,413 CVD, 658 cancer, 299 respiratory diseases, 107 diabetes 
mellitus). After adjustment for multiple risk factors, men and women with all 6 or 7 
combined ideal health metrics had a 62% (95% CI: 43% to 75%) lower risk of all-
cause mortality compared with men and women with zero ideal health metrics. The 
lifetime risks of all-cause mortality (at 20 years of age to 90) across 0, 1, 2, 3, 4, 5, 
and 6 or 7 ideal health metrics were 63.5%, 55.0%, 44.6%, 35.8%, 38.0%, 33.0%, 
and 17.6%, respectively. Increasing number of ideal health metrics was associated 
with lower lifetime risk of all-cause mortality. Men and women with 1, 2, 3, 4, 5, and 
6 or 7 combined ideal health metrics had 3.1, 5.7, 7.8, 7.6, 8.7, and 11.9 years longer 
life expectancy, respectively, as compared with men and women with zero health 
metrics. Approximately 40% (95% CI: 11% to 60%) of all-cause deaths might have 
been avoided if men and women had adopted all 6 or 7 combined ideal health metrics. 
CONCLUSION: The AHA’s 7 ideal health metrics is associated with lower lifetime 
risk of all-cause mortality and longer life expectancy in the US general population.

2756 Board #276 June 2 11:00 AM ‑ 12:30 PM
Functional Ability and Physical Activity in Urban 
African American and Rural White Older Adults
Haocen Wang, Carly E. Babino, Wan-chin Kuo, Randall J. 
Gretebeck, FACSM, Kimberlee A. Gretebeck. University of 
Wisconsin-Madison, Madison, WI.
Email: hwang472@wisc.edu
(No relationships reported)

Late-life motor impairment is a common part of aging and increasingly recognized 
as a barrier to the maintenance of independence and well-being in old age. Loss of 
motor function, such as slowed walking, is progressive, and there is increasing interest 
in health disparities related to activity limitations in older adults. Staying physically 
active is vital for maintaining physical function, but few studies have compared 
functional ability and physical activity in urban African American (AA) and rural 
white (RW) older adults. PURPOSE: The purpose of this investigation is to compare 
functional ability and physical activity in urban AA and RW older adults. METHODS: 
One group of participants included 31 self-identified older African-Americans (age= 
68.2 yrs+6.5); BMI=34.5+9.2) living in an urban setting. The other group included 60 
older white participants (age= 72.7 yrs+7.9); BMI=32.3+7.2) living in a rural setting. 
The participants completed questionnaires related to physical function (physical 
functioning questionnaire) (PF), physical activity (CHAMPS physical activity 
questionnaire) (PA). and self-regulation related to physical activity (SR). Additional 
measures included: 1) timed up and go (TUG), which involved rising from a chair, 
walking three meters, returning to the chair and sitting down, 2) gate speed (GS) over 
a six-meter distance, and 3) six-minute walk (6MW). Significant differences (p<0.05) 
between groups were identified using independent samples t-tests. RESULTS: For 
the objective physical measures, there were significant differences between AA and 
RW for TUG (13.1 vs 11.0 seconds) and UGS (0.990 vs 1.180 m/s) respectively. PF 
and PA were not significantly different. With regard to SR, significant differences 
between AA and RW were noted for goal setting (2.11 vs 1.55) and relapse 1.87 vs 
1.456) respectively, related to being physically active. CONCLUSIONS: Both groups 
of participants had low levels of physical activity and would benefit from programs 
designed to improve functional ability. The differences noted for TUG and UGS as 
well as aspects of self-regulation can inform physical activity programing in our efforts 
to eliminate health disparities.
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2757 Board #277 June 2 11:00 AM ‑ 12:30 PM
Fatness and Low Back Pain: A Cohort Study of 
Japanese Male Workers in the Tokyo Metropolitan Area
Yuko Hashimoto1, Susumu S. Sawada, FACSM2, Ko 
Matsudaira3, Yuko Gando2, Ryoko Kawakami4, Chihiro 
Kinukawa5, Takashi Okamoto5, Koji Tsukamoto5, Motohiko 
Miyachi2, Hisashi Naito1, Steven N. Blair, FACSM6. 1Juntendo 
University, Chiba, Japan. 2National Institutes of Biomedical 
Innovation, health and Nutrition, Tokyo, Japan. 3University 
of Tokyo Hospital, Tokyo, Japan. 4Waseda University, Tokyo, 
Japan. 5Tokyo Gas Health Promotion Center, Yokohama, Japan. 
6University of South Carolina, Columbia, SC.
(No relationships reported)

Low back pain is a major health problem worldwide. It is also the largest contributor to 
years of living with disability. Several studies have sought to explain the relationship 
between fatness and low back pain, especially in Western counties, but there are few 
studies clarifying this relationship among Japanese, for whom there is a different 
standard for obesity. PURPOSE: We evaluated whether obesity/overweight is a risk 
factor for chronic low back pain, by using body fat percentage (%FAT) and body 
mass index (BMI) as indices of fatness among Japanese male workers. METHODS: 
Participants underwent an annual health examination in 1986, and followed up in 
the 2009-2010 period. BMI was calculated based on height and weight. %FAT was 
estimated using the Brozek formula for body density, which was estimated by the 
Nagamine and Suzuki formula for skinfold thickness. Participants who had low 
back pain in 1986 or earlier were excluded. From annual health examinations in 
2009-2010, participants who on our self-administered questionnaire responded “all 
the time” with regard to subjective back pain symptoms were considered as having 
chronic low back pain. These participants were divided into quartiles based on their 
%FAT and BMI. A logistic regression model was used to adjust the covariates and 
evaluate the relationship between presence of chronic low back pain and obesity. 
The multivariable-adjusted odds ratios and 95% confidence intervals (95%CI) were 
calculated for both %FAT and BMI, adjusting for age, cigarette smoking, and alcohol 
intake as the variables. RESULTS: Participants were 1,152, and median age (range) 
at baseline year was age 29 (18-43) years. Ninety people reported chronic low back 
pain in 2010. Following age, cigarette smoking, and alcohol intake adjustments, using 
the lowest %FAT (first quartile) group as a reference, the odds ratios (95%CI) for the 
second, third, and fourth quartiles were 0.86 (0.43-1.70), 1.46 (0.79-2.68), and 2.11 
(1.16-3.83); p for linearity = 0.006. Moreover, using the BMI (first quartile) group as 
a reference, the odds ratios (95%CI) for the second, third, and fourth quartiles were 
1.33 (0.69-2.56), 1.39 (0.71-2.69), and 1.80 (0.95-3.39), respectively; p for linearity = 
0.011. CONCLUSION: Our findings suggest that both high %FAT and BMI are risk 
factors for chronic low back pain.

2758 Board #278 June 2 11:00 AM ‑ 12:30 PM
Physical Fitness Changes In 80-year Old Japanese 
Adults With No-Medication Use Over 10 Years
Mieko Shimada1, Nobuko Hongu2, Mamoru Nishimuta3, 
Yasuo Kimura4, Naoki Nakagawa5, Masaharu Ohashi6, Hideo 
Miyazaki6, Yutaka Yoshitake7. 1Chiba Prefectual University 
of Health Sciences, Chiba, Japan. 2The University of Arizona, 
Tucson, AZ. 3Toyo University, Gunma, Japan. 4Inst. Fitness & 
Health Sciences, Tokyo, Japan. 5Sanno University, Isehara, 
Japan. 6Niigata University, Niigata, Japan. 7National Institute of 
Fitness and Sports in KANOYA, Kanoya, Japan.
Email: mieko.shimada@cpuhs.ac.jp
(No relationships reported)

PURPOSE: The purpose of this study was to compare 10-year longitudinal changes 
in physical fitness (from age 70 to age 80 years) between older Japanese adults who 
did and did not take medications over the ten years period. METHODS: Six hundred 
men (n=306) and women (n=294), 70 years of age at baseline, residing in Niigata City, 
Japan, participated in this study. Baseline and follow-up physical fitness tests included 
hand-grip strength, isometric knee extensor strength, leg extensor power, stepping 
rate, and one-leg standing time with eyes open, and had medical examinations by 
physicians. Only the individuals who completed the physical fitness test at age of 80 
years were grouped into no-medication or medication groups over the past decade, and 
divided into three groups: Group A: no medication over the 10 years period, Group 
B: medication at 80yr, no medication at 70yr, Group C: medication over the 10 years 
period. Their physical fitness at ages 70 and 80 years were compared using Paired 
t-test and Chi Square test. RESULTS: 59% of baseline data (n=354) were compared 
with 10 years follow-up data. Among these subjects, the rate of no medication use 
at 70 years old was 35.8%, which declined to 15.3% by 80 years of age. The most 
common chronic disease requiring medication was high blood pressure of these 80 
year old men and women (n=122). The numbers of participants in each group were: 
A-56, B-104, and C-194. When compared the means of test results among these 3 
groups at age 70 and 80 years, there were significant differences (p<0.05) in hand-grip 

strength (A: 33.0kg, B: 30.2kg, C: 28.8kg) and knee extensor strength (A: 1.19kg/kg, 
B: 1.05kg/kg, C: 0.97 kg/kg). There were also significant decline over the ten years 
period in grip strength (A: -5.818kg B:-4.045kg C:-4.788kg), total protein (A: -0.135 
g/dl, B: -0.112 g/dl, C: -0.223g/dl), and total cholesterol (A: -0.056mg/dl, B:-9.257mg/
dl, C: -12.09mg/dl). Limitation of this study was significant decline of completion 
rate of the tests (leg extensor power, knew extensor strength) in participants in Groups 
B and C.CONCLUSIONS: The present study showed that the older adults with no 
medications over the ten years period had higher physical fitness level than medication 
groups. The findings of this study may provide interesting insight regarding the 
physical fitness in the elderly population.

2759 Board #279 June 2 11:00 AM ‑ 12:30 PM
Physical Activity In Bouts And Nonbouts: Relation To 
Physical Fitness And Health-related Quality Of Life
Daniela Ciprandi1, Filippo Bertozzi2, Matteo Zago1, Chiarella 
Sforza1, Christel Galvani2. 1Università degli Studi di Milano, 
Milan, Italy. 2Catholic University of the Sacred Heart, Milan, 
Italy.
Email: daniela.ciprandi@unimi.it
(No relationships reported)

PURPOSE: It has been previously demonstrated that higher physical activity (PA) 
levels and better physical fitness (PF) were associated with higher health-related 
quality of life (HRQoL)1. However, Wanderley et al. did not take the differences 
between PA levels calculated as overall PA (MVPAall) or accumulated in bouts of at 
least 10 min (MVPA10) into account. Therefore, the aim of this study was to compare 
the different effects of MVPA10 and MVPAall on PF and HRQoL in a population of 
young and older adults. METHODS: 21 young adults (YA: age 22.6±2.9 yrs; BMI 
22.5±2.6 kg*m-2) and 21 older adults (OA: age 68.3±3.3 yrs; BMI 26.1±3 kg*m-2) wore 
an activity monitor for 7 consecutive days to obtain time spent in MVPA, analyzed in 
bouts of at least 10 consecutive min (MVPA10) and in overall minutes (MVPAall). To 
assess maximal isometric strength (iMVC), they performed a hand-grip strength test. 
Cardiorespiratory fitness (V’O2max) was determined by indirect calorimetry using a 
maximal treadmill test. HRQoL was measured with the Short-Form 36 Health Status 
Survey (SF-36v2) that provided the physical (PCS) and the mental (MCS) component 
summary score. RESULTS: Although young adults resulted fitter than older adults 
(YA: V’O2max 2.3±0.3 L*min-1; iMVC 190.6±60.2 N; OA: V’O2max 1.7±0.3 L*min-1; 
iMVC 151.4±52.3 N; p<0.05), no differences were detected for MVPA (nor MVPA10 
neither MVPAall) or HRQoL between groups. MVPA10 was significantly lower than 
MVPAall (MVPA10: 28.7±35.6 min*day-1; MVPAall: 61.1±57.5 min*day-1; p<0.01). 
The overall average PCS and MCS scores were 55.1±6.3 and 47.7±8.5, respectively. 
Regression analysis, adjusted for age and BMI, revealed that neither MVPAall nor 
MVPA10 were related to a higher PF or a higher HRQoL. Only V’O2max was associated 
with a higher PCS (R2=0.095; β=4.216; p<0.05): each 1 L*min-1 was associated with 
an increase of 4.5% in PCS. CONCLUSIONS: In contrast with Wanderley et al., this 
study showed that among relatively healthy, active but unfit older individuals HRQoL 
(PCS domain) is related only to V’O2max. This observed positive association seems 
to be independent of age and BMI. This information will be useful for designing PA 
programs, aiming to improve cardiorespiratory fitness and that could also positively 
affect HRQoL. REFERENCES 1Wanderley, Qual Life Res. 2011 Nov;20(9):1371-8.

2760 Board #280 June 2 11:00 AM ‑ 12:30 PM
Dose-Response of Light Intensity Physical Activity and 
Glucose Dynamics in Older Adults
Whitney A. Welch1, Scott J. Strath, FACSM2, Renee E. Walker2, 
Ann M. Swartz, FACSM2. 1Northwestern University, Chicago, 
IL. 2University of Wisconsin-Milwaukee, Milwaukee, WI.
Email: whitney.welch@northwestern.edu
(No relationships reported)

National data reports older adults spend about 30% of their day in light intensity 
physical activity (LPA). This study was designed to examine how increasing the 
proportion of the day spent in LPA would affect glucose control. PURPOSE: To 
determine the duration-response of proportion of time spent in LPA on post-prandial 
glucose response in older adults in a controlled environment. METHODS: Older 
adults (N=9), 60 y and older, completed four, three-hour treatment conditions, a 
seated control condition, and three subsequent randomized conditions 1) 20% (36 
min) of the condition spent in continuous LPA, the remaining time seated, 2) 40% 
(72 min) of the condition spent in continuous LPA, the remaining time seated, and 3) 
60% (108 min) of the condition spent in continuous LPA, the remaining time seated. 
Energy expenditure was measured continuously and glucose was measured at baseline 
following mixed meal ingestion and each hour thereafter. Glucose AUC was calculated 
and compared between conditions using RMANOVA. RESULTS: A significantly 
greater amount of energy was expended during all activity conditions when compared 
to the seated condition (p<0.05). There was a significant difference between proportion 
of time spent in LPA and glucose AUC (F=11.601, p<0.001). Post-hoc analysis showed 
a significant difference between the seated condition and 60% LPA condition (AUC 
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mean difference (Seated-60%): 35.0 mg/dL, p=0.016), 20% LPA condition and 60% 
LPA condition (AUC mean difference (20%-60%): 17.3 mg/dL, p=0.010), and 40% 
LPA condition and 60% LPA condition (AUC mean difference (40%-60%): 9.8 mg/
dL, p=0.023) CONCLUSION: These results provide experimental evidence to the 
importance LPA may play in the overall metabolic health of an older adult population. 
According to national data, LPA constitutes about 30% of the active day in older 
adults. Therefore, the translation of the current results suggest that if older adults, who 
spend on average about three hours per day in LPA, increase LPA by 36 min/d they 
could significantly benefit glucose control.

2761 Board #281 June 2 11:00 AM ‑ 12:30 PM
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Kell Grandjean da Costa1, Weslley Quirino Alves da Silva1, 
Daniel Aranha Rego1, Alexandre Hideki Okano1, Hassan 
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Natal, Brazil. 2Tufts University, Boston, MA.
Email: kellgrandjean@gmail.com
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Substance addiction is a public health problem worldwide. Individuals with substance 
use disorder (SUD) have lower activity in the prefrontal cortex during resting state, 
which has been related to cognitive impairments and compulsive substance-seeking 
behavior. Exercise has shown to contribute in the treatment of SUD; however, its 
effects on the brain of these individuals is unclear, in particular under different 
intensities. PURPOSE: To verify the effects of an incremental exercise intervention 
on cognitive performance and oxygenation in the prefrontal cortex in individuals 
with substance use disorder (SUD). METHODS: The SUD group consisted of 14 
patients (33.3 ± 5.6 years old) in a psychiatric hospital with substance use history 
(alcohol, marijuana, or crack cocaine) of 13.8 ± 5.6 years and classified as severe SUD 
by DSM-V. The control group (CG) consisted of 15 subjects (age: 25.3 ± 3.1 years) 
without addiction classification by the DSM-V. Both groups were subjected to an 
incremental test on a cycle ergometer accompanied by spirometry and assessments of 
prefrontal cortex oxygenation by near-infrared spectroscopy (oxyhemoglobin; ΔHbO2) 
and cognitive performance (response time in ms on the Stroop task). Assessments 
were conducted at the respiratory compensation point (RCP) and maximal oxygen 
consumption (VO2 peak), and effects were evaluated with two-factor mixed-design 
ANOVAs with post hoc Sheffe’s tests. RESULTS: Although the groups did not 
differ in attained VO2 peak (p>0.05), brain oxygenation increased for the SUD group 
(+9.1%) and the CG (+14.0%) as intensity increased during incremental exercise. 
Moreover, the SUD group showed lower cerebral oxygenation than the CG at high 
intensities (RCP ΔHbO2: SUD = 5.1 ± 2.4 vs. CG = 9.7 ± 3.1; VO2 peak ΔHbO2: 
SUD = 9.11 ± 3.83 vs. CG = 14.01 ± 2.94) and demonstrated lower cognitive 
performance (RCP reaction time: SUD = 2583 ± 499 ms vs. CG = 1620 ± 356 ms; 
VO2 peak reaction time: SUD = 2492 ± 399 ms vs. CG = 1539 ± 176 ms; p<0.05). 
CONCLUSION: Chronic addiction may impair prefrontal cortex oxygenation and 
cognition during exercise. Interestingly, exercising at high intensities promotes 
higher oxygenation in the prefrontal cortex, indicating its potential for treatment of 
individuals with SUD.
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Acute And Chronic Immune Responses To Consecutive 
Or Non-consecutive Days Of Resistance Training
Pang Boon Bay1, Yongtai Raymond Wang1, Hilary Wei Jian 
Teo1, Junli Huang1, Jorming Goh2, Yifan Yang1. 1Nanyang 
Technological University, Singapore, Singapore. 2National 
University of Singapore, Singapore, Singapore.
(No relationships reported)

Current exercise guidelines recommend resistance training (RT) 2 to 3 days per week 
(wk), spaced 48-72 h apart for optimal muscle growth and strength improvement. 
However, shorter rest periods between RT sessions has not been well studied. 
In addition, the immunological effects of RT due to different recovery periods 
are poorly understood. PURPOSE: To investigate the immune responses to two 
identical RT programs using different recovery period. METHODS: Two groups 
of 15 recreationally active men performed RT 3 times per wk for 12 wk either on 
consecutive (C) or non-consecutive days (NC). Both groups performed leg press, 
latissimus pulldown, leg curl, dumbbell shoulder press and leg extension for 3 sets of 
10 repetitions at their pre-determined 10 repetition-maximum. Blood was sampled in 
untrained (UT) and trained (T) state in wk 1 and 12 before 1st day of RT (UT Pre and 
T Pre), immediately post 3rd day of RT (UT 0h and T 0h) and 24h after the 3rd day of 
RT (UT 24h and T 24h). Samples were analysed for counts of total white blood cells 
(WBC), neutrophils (NE), lymphocytes (LY), monocytes (MO), eosinophils (EO), 
basophils (BA) and platelets (PL). Generalized estimating equations analyses were 

performed. RESULTS: Both groups were similar in age [25 (SD 2) y], weight [65 
(10) kg], height [1.72 (.06) m], BMI [22.2 (2.7) kg/m2], systolic and diastolic blood 
pressures [114 (5)/69 (8) mm Hg], fasting glucose [4.5 (.3) mmol/L] and physical 
activity level [2144 (1428) MET-min/wk] pre-RT. No interaction was found for all 
measures (p = .065 to .967). There were no group differences (p = .103 to .525) except 
MO, which was lower in C (.528 x 109/L) than NC [.641 x 109/L, 95% CI of difference 
(.028, .197), p = .009]. Significant main effects of time were found for all variables 
except MO (p = 0.170) and EO (p = 0.236). In wk 1, both groups increased WBC 
(C: +9.2%; NC: +7.0%; p = 0.025), LY (C: +12.4%; NC: +15.2%; p <.001), BA (C: 
+11.4%; NC: +23.1%; p = .003) and PL (C: +10.3%; NC: +12.1%; p <.001) at UT 
0h compared to UT Pre. LY fell below UT Pre at UT 24h (p = 0.002). In wk 12, T 0h 
values for all measures were not significantly different from T pre values (p = .772 to 
.999) except for an increase in PL (p = 0.001). There was no difference between UT 
Pre and T Pre values for all measures (p = .335 to .999). CONCLUSION: Both groups 
had similar immune response to RT.
Supported by NIE AcRF RI 5/14 YYF
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Urinary Bisphenol A Concentrations In Women With 
Obesity
Todd Hagobian, FACSM, Zoe Belli-Dovi, Adrian Mercado, 
Megan Guy, Suzanne Phelan. California Polytechnic State 
University, San Luis Obispo, CA.
Email: thagobia@calpoly.edu
(No relationships reported)

Previous studies have shown that women with obesity have higher concentrations 
of Bisphenol A (BPA), but an intervention to reduce BPA is lacking in women. 
PURPOSE To determine whether a theory-based behavioral intervention designed 
to reduce BPA would decrease urinary BPA concentrations over 3 weeks in women 
with obesity. METHODS Thirty college-aged, women were randomly assigned to an 
intervention (N=15; 31.5 ± 5.6 kg/m2; 21.6 ± 3.3 yrs) or control (N=15; 30.8 ± 5.8 kg/
m2; 21.5 ± 3.1 yrs). The intervention included weekly face-to-face meetings to reduce 
BPA exposures from food, cosmetics, and other packaged products. Women were 
provided with BPA-free cosmetics, hygiene, glass food/water containers and daily 
self-monitored major sources of BPA. Fasting urine BPA and creatinine concentrations, 
and weight were assessed at baseline and after 3-weeks. RESULTS BPA was non-
detectable (limit of detection 0.05 µg/L) in 26% of samples at baseline. No significant 
(P=0.55) treatment x time interaction effect was observed on creatinine-adjusted 
BPA concentrations from baseline to 3-weeks in the intervention (0.41 ± 0.56, 0.77 
± 0.66 μg/g Creatinine) or control group (0.62 ± 0.92, 0.51 ± 0.81 μg/g Creatinine) 
using baseline BMI, age, and demographics as covariates. No significant treatment 
x time interaction effect (P=0.54) in weight was observed from baseline to 3-weeks 
in the intervention (83.9 ± 17.0, 83.9 ± 16.9 kg) or control group (81.4 ± 15.4, 81.1 
± 15.6 kg), and changes in creatinine-adjusted-BPA concentrations and weight were 
not significantly related (P>0.05). In sensitivity analysis, omitting subjects with non-
detectable BPA concentrations at baseline, there was a trend for a significant treatment 
x time interaction (P=0.09). CONCLUSION 3-week intervention had no effect on 
urinary BPA concentrations or weight in women with obesity. Future research is 
needed to examine intervention effects in individuals with high baseline urine BPA.
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Previous studies have shown that physical exercise of resistance and strength 
are related to cardiovascular health. PURPOSE: This study aims to establish the 
relationship between maximum oxygen consumption, percentage of muscle mass 
and cardiovascular risk disease in professors from the Santo Tomas University of 
Bogota - Colombia. METHODS: The population was 56 men with a mean age of 
42.1 ± 9.5 years. The 10-years cardiovascular risk (10y-CVR) was calculated using the 
Framingham scale, considering the parameters of gender, age, presence of diabetes, 
smoking (cigarettes per day), total cholesterol (Total-C), HDL cholesterol (HDL-C) 
and systolic blood pressure (SBP). Pre-prandial blood samples were collected and 
blood pressure was evaluated after 15 minutes of rest. In a different session, the muscle 
mass percentage (MP) was evaluated by bioimpedance, a submaximal fitness test 
(modified Bruce protocol) was performed and the maximum oxygen consumption 
(VO2max) was calculated based on the test duration. The statistical analysis was 
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performed using the Pearson’s correlation coefficient (r) with a significance level 
of 0.05. RESULTS: In the evaluated subjects, one was diabetic and 16 men smoke 
up to 20 cigarettes per day. The Total-C was 5.58 ± 1.09 mmol/l, the HDL-C 1.27 ± 
0.24 mmol/l and the SBP 106.7 ± 10.2 mmHg. The 10y-CVR was 5.5 ± 5.2%, with 
a range of 0.5 - 21.3%. The average of MP was 34.7 ± 3.1% and the relative VO2max 
49.1 ± 11.1ml/Kg/min. A negative correlation was observed between the MP and 
10y-CVR (r = -0.38 p = 0.01) as well as between VO2max and RCV (r = -0.51 of p 
<0.01). CONCLUSION: The results of this research evidence the protective effect on 
the risk of cardiovascular disease arising from a good aerobic capacity, especially by 
the reduction Total-C, lower SBP and a greater amount of MP. This work contributes 
to evidence the beneficial effects of combining aerobic and of strength exercise in 
reducing cardiovascular risk, which will be used in prevention programs within the 
Santo Tomas University population.
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Effect of Bikram Yoga on Heart Rate Variability and 
Associated Outcomes in Stressed and Sedentary 
Adults
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Sydney, Australia. 2University of Canberra, Canberra, Australia.
Email: zoehewett@hotmail.com
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PURPOSE: This study investigated the effect of a 16-week Bikram yoga intervention 
on the high frequency (HF) power component of heart rate variability (HRV) and 
associated physiological and psychological outcomes in stressed and sedentary adults.
METHODS: Eligible adults were randomized to an experimental group (n=29) 
or a no-treatment control group (n=34) after baseline testing. Experimental group 
participants were instructed to attend three to five Bikram yoga classes per week 
at local studios. All outcomes were collected at baseline (week 0) and completion 
(week 17), with psychological outcomes also collected at midpoint (week 8). 
Secondary physiological outcomes included additional HRV measures, blood pressure, 
augmentation index, body composition (via DEXA), waist circumference, fasting 
blood glucose, cholesterol, and C-reactive protein. Secondary psychological outcomes 
included the Perceived Stress Scale, the General- and Exercise Self-Efficacy Scales 
and health-related quality of life (HRQoL) measures (via Short-Form-36).
RESULTS: Sixty-three adults (37.2±10.8 years, 79% women) were enrolled in the 
study and included in the intention-to-treat analysis. The experimental group attended 
27±18 classes. The HF component of HRV did not significantly change between 
groups over time, nor did any secondary physiological endpoints. However, higher 
attendance to the intervention was associated with significant reductions in diastolic 
blood pressure (p=0.039), body fat percentage (p=0.001), fat mass (p=0.003) and body 
mass index (p=0.05). Further, the experimental group significantly improved several 
psychological endpoints versus the control group including perceived stress (p = 
0.003), general self-efficacy (p=0.034), exercise self-efficacy (p=0.003), and HRQoL 
‘Vitality’ (p=0.019) and ‘General Health’ (p=0.034).
CONCLUSIONS: A 16-week Bikram yoga program did not increase the HF power 
component of HRV or any physiological outcomes evaluated. Low adherence possibly 
contributed to these null effects. However, participants in the experimental group 
significantly improved perceived stress, and measures of self-efficacy and HRQoL. 
Future studies are required to address barriers to adherence and elucidate the dose-
response effects of Bikram yoga practice.
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and Weight Cycling History in Pre-menopausal Women.
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Weight cycling (WC), or repeated bouts of intentional weight fluctuations are common 
among overweight and obese women and have been linked to various cardiometabolic 
health risks such as visceral fat (VF) accumulation. Cardiorespiratory fitness (CRF), 
independent of weight loss, is a known counter measure to health risks and VF. 
Although, WC has been positively associated with increases in VF, this association 
may be confounded by age and/or physical activity status. Purpose: This cross 
sectional study explored the association of multiple factors (i.e., AGE, WC and CRF) 
on VF and investigated WC as a potential moderator on the relationship between CRF 
and VF among pre-menopausal women. Methods: 41 overweight and obese (BMI 
= 30.4 ± 6.2 kg/M2) pre-menopausal (age = 31.0 ± 5.6 yrs) women were assessed. 
Dichotomous WC groups were established from the number of self-reported WC 
bouts and total weight lost per bout. WC (n = 19) was defined as ≥ 3 cycles of ≥ 10 
lb; and Non-WC (n = 22) was defined as not meeting WC definition. Additionally, a 

weight cycling index (WCI) was constructed to form a continuous variable. WC due 
to pregnancy and illness were excluded from the totals. CRF was determined with 
indirect calorimetry using a cycle ergometer protocol to peak VO2, and VF volume 
(cm3) was assessed with CoreScan software (iDXA, GE Lunar). Correlation and 
multiple regression analysis were used to examine the relationship between VF and 
potential predictors, and possible moderator effects. Results: Significant (p < .001) 
differences between WC vs. Non-WC groups were found for AGE (33.1 + 3.7 vs. 29.3 
+ 6.4 yr); BMI (34.6.1 + 5.7 vs. 26.7 + 3.8 kg/M2); VF (1257.2 + 1033.0 vs. 426.6 + 
547.0 cm3); and CRF (24.1 + 5.7 vs. 31.0 + 6.5 ml/kg/min). The strongest association 
was found between CRF and VF (R = -0.718, p < .001). The regression model with 
four factors (AGE, WCI, CRF, WC x CRF) was significant (R2 = .570, p ≤ .001); 
however, only CRF significantly predicted VF (p ≤ .001). The WC x CRF interaction 
was not significant (p = .150) with a ∆R2 = .026, predicting only 2% of VF. Thus, no 
moderator effect was detected. Conclusion: These findings suggest the relationship 
between CRF and VF was independent of WC status and that CRF was the most 
influential factor predicting VF among overweight and obese pre-menopausal women 
with a history of weight cycling.
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Studies have shown that exercise improves cognitive function and that dual-task 
exercise, in particular, has neuroprotective effective effects in elderly individuals. 
PURPOSE: The purpose of this study was to examine the improvement of cognitive 
function by a dual-task exercise intervention. We also tested if the improvement of 
cognitive function was associated with the number of steps and exercise duration at 
different exercise intensity levels. METHODS: In all, 17 men and 25 women (mean 
[SD], age 73.8 [6.0] years, height 158.6 [7.0] cm, weight 56.0 [7.6] kg, and body mass 
index 22.2 [3.2] kg/m2) participated in square-step exercise (dual-task) once per week 
for 12 weeks. The number of steps was recorded from a waist-mounted accelerometer, 
and weekly data were classified into four levels based on the exercise intensity 
(inactivity, light, moderate, and vigorous). Participants performed the Cognitive 
Assessment for Dementia (CADi2) and Trail Making Test (TMT) before and after the 
exercise program to evaluate cognitive function. RESULTS: The total reaction time 
determined by CADi2 was significantly shorter in the post-exercise test than that in the 
pre-exercise test (post: 89.3 [25.7] vs. pre: 96.1 [28.3] s, p = 0.025), which suggests 
that cognitive function improved during the 12-week exercise program. Conversely, 
there was no significant change in TMT score (TMT A post: [49.4] vs. pre: [54.7] s p 
= 0.19, TMT B post: [113.0] vs. pre: [138.5] s p = 0.05, TMT B-A post: [63.3] vs. pre: 
[83.8] s p = 0.59). However, changes in CADi2 score did not correlate with the number 
of steps and exercise duration at each level of exercise intensity. CONCLUSIONS: 
These results demonstrate that the improved cognitive function was not primarily 
derived from increases in physical activity but, specifically, from involvement in dual-
task exercise.
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Obstructive sleep apnea (OSA) is a chronic respiratory disease more prevalent in men 
compared with females, and commonly associated with obesity and poor quality of 
life. Few studies have reported low physical activity (PA), but none has evaluated 
sedentary time (ST) in this population; and these characteristics among Hispanics are 
unknown. PURPOSE: To describe PA behavior and ST, and their association with 
waist circumference and BMI in a group of Hispanic adults living with OSA in Puerto 
Rico (PR). METHODS: A group of 15 adults (10 men and 5 women, mean age = 
44.3±9.4 yrs) in treatment for OSA completed measurements of height and weight; and 
wore an ActiGraph GT3x+ accelerometer attached to a waist band placed in the right 
hip area for 7 days. Wilcoxon signed-rank tests were used to detect gender differences, 
and Spearman correlations to evaluate the association between PA, ST and BMI. 
RESULTS: No gender differences were observed. Participants spent 34.7±46.9 min/
week in moderate to vigorous physical activity (MVPA), and 8.8±1.3 hrs/day in ST. 
Mean BMI was 34.7±5.9 kg/m2. No significant correlations were observed between PA 
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and BMI (ρ= -0.39, P= 0.15), ST and MVPA (ρ= -0.23, P=0.42), and ST and BMI (ρ= 
0.05 , P= 0.86). CONCLUSION: Obesity was highly prevalent (93%) in this group 
of Hispanic adults living with OSA in PR, probably obscuring its association with PA 
and ST. In general, these participants could be classified as physically inactive and 
sedentary, factors associated with reduced life expectancy and poor quality of life. 
Clinical treatment must integrate strategies to help control body weight, improve PA, 
and reduce ST in this population. 
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PURPOSE: Aerobic exercise training improves some of the components of metabolic 
syndrome (MSyn). Although it would be advisable to incorporate exercise permanently 
into life-style of MSyn patients, training discontinuation due to holidays, minor illness 
and/or musculoskeletal disorders is frequent. The aim of this study was to identify 
which of the metabolic syndrome factors reverses faster during short-term detraining. 
METHODS: Forty MSyn patients (54±8.9 yrs old; 32.4±1.2 BMI; 28 males and 
12 females) underwent 8-wk of aerobic interval training (AIT). Then they were 
randomly divided into two groups, one that continued training for 3 more weeks (i.e., 
training group; TR, n=22) and another that stopped training during those 3-wks (i.e., 
detraining group; DeTR, n=18). Body composition, blood pressure and biochemistry 
were collected prior to start training, after 8 weeks (i.e., common training period) and 
3 further weeks of either continuing training (TR group) or detraining (DeTR group). 
RESULTS: Before training started subjects in both groups were similar in body weight 
(90.6±3.9 vs. 93.9±4.2; P=0.56) body fat (36.1%±1.4 vs. 33.1%±1.4; P=0.15), number 
of MSyn factors (3.7±0.2 vs. 3.4±0.3; P=0.28) and cardiopulmonary fitness level 
(2.5±0.7 vs. 2.2±0.7 L·min-1). DeTR group did not increase body weight or fat mass 
and thus both groups remained similar in these parameters at week 11 (P>0.05). Both 
groups reduced total cholesterol (T-CHOL), triglycerides (TG) and LDL-cholesterol 
(LDL-c) similarly after 8 weeks of training. However, DeTR compared to TR group 
showed blunted reductions TCHOL (-9.6±3.9 vs. -19.7±5.5, mg·dl-1; P<0.05), TG 
(4.3±13.9 vs. -3.2±6.8, mg·dl-1; P<0.05) and LDL-c (-6.0±3.6 vs. -13.1±4.7, mg·dl-1; 
P<0.05) at week 11, respectively. Furthermore, DeTR also blunted the reduction in 
resting heart rate (1.4±2.0 vs -2.5±1.1, lat·min-1; P<0.05) although it did not affect 
arterial blood pressure that remained similarly reduced in both groups after 11 weeks. 
CONCLUSION: Our data suggest that short-term detraining (3 weeks) halts and 
tends to revert the benefits of 8 weeks of intense aerobic interval training in blood lipid 
profile despite no gains in body weight or body fat. In contrast, the cardiovascular 
benefits of training seemed more resilient to short-term detraining.
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Sex differences exist in the cardiovascular consequences of the inspiratory muscle 
metaboreflex in young adults. However, it is unknown if these sex differences are 
present in older adults. PURPOSE: To determine the effect of age on sex differences 
in the cardiovascular consequences of the inspiratory muscle metaboreflex. We 
hypothesized that, compared to their younger counterparts, older men and women 
would exhibit greater 1) increases in mean arterial pressure (MAP) and limb vascular 
resistance (LVR) and 2) decreases in limb blood flow (QL). We also hypothesized that 
the inspiratory muscle metaboreflex-induced cardiovascular responses would not be 
different between older men and women.
METHODS: Sixteen young (8 men, 8 women; 18-24 yr) and older (8 men, 8 women; 
60-73 yr) adults were recruited for this study. Subjects performed inspiratory resistive 
breathing tasks (IRBTs) at 2% and 65% of their maximal inspiratory pressure. During 
the IRBTs, breathing frequency was 20 breaths min-1 with a 50% duty cycle. At 
rest and during the IRBTs, MAP was measured via automated oscillometry, QL was 

measured via Doppler ultrasound, and LVR was calculated. End tidal CO2 remained at 
baseline levels during the IRBTs. EMG was recorded on the leg to ensure no muscle 
contraction occurred.
RESULTS: The 65% IRBT led to significantly greater increases in MAP from 
baseline in OW (15.9±8.1 mmHg) compared to YW (6.9±1.4 mmHg), but not 
(p>0.05) between OM (12.3±5.7 mmHg) and YM (10.8±5.7 mmHg). OW (-20.2±7.2 
%) had greater (p<0.05) decreases in QL from baseline compared to YW (-9.4±10.2 
%), but no differences (p>0.05) were present between OM (-22.8±9.7 %) and YM 
(-22.7±11.3 %) during the 65% IRBT. The 65% IRBT led to greater (p<0.05) increases 
in LVR in OW (48.2±25.5 %) compared to YW (19.7±15.0 %), but no differences 
(p>0.05) existed among OM (54.4±17.8 %) and YM (47.1±23.3 %). No differences 
(p>0.05) were present in MAP, QL, or LVR between OM and OW. The 2% IRBT 
resulted in no changes (p>0.05) in MAP, QL, or LVR across time or among groups. 
CONCLUSIONS: These data suggest older women compared to younger women 
exhibit greater inspiratory muscle metaboreflex-induced cardiovascular consequences, 
while there were no differences between older and younger men. Lastly, sex 
differences in the inspiratory muscle metaboreflex are not present in older adults.
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Respiratory muscle endurance training improves respiratory endurance and attenuates 
respiratory muscle-induced metaboreflex. In an animal study, it was shown that a larger 
increase in citrate synthase activity in the diaphragm occurred after exercise training 
under hypoxic conditions than under normoxic conditions. From these findings, it was 
hypothesized that respiratory muscle training under hypoxic conditions would leads to 
a greater respiratory endurance and a larger reduction of cardiovascular responses to 
increased respiratory muscle work. PURPOSE: The purpose of the present study was 
to clarity the effects of respiratory muscle endurance training under hypoxic conditions 
on respiratory muscle endurance and respiratory muscle-induced metaboreflex. 
METHODS: Collegiate male endurance runners were assigned to a normoxic (n=6) 
or hypoxic group (n=6). Before and after 6 weeks of respiratory muscle endurance 
training, cardiovascular responses to an incremental respiratory endurance test were 
measured. The training was isocapnic hyperpnoea under normoxic and hypoxic 
conditions. Minute ventilation during the training was initially set at 50% of the 
individual MVV12, and thereafter, target minute ventilation increased progressively. 
Target SpO2 in the hypoxic group was set at 90% in the first and second weeks, and 
thereafter it was set at 80%. RESULTS: Respiratory endurance time was extended 
after the training in both groups, but there was no difference between the normoxic 
and hypoxic groups (norm: +45.1%, hypo: +39.6%). The changes in HR and arterial 
BP during the incremental respiratory endurance test were significantly reduced after 
6 weeks of respiratory endurance training in both groups. There were no significant 
differences between the normoxic and hypoxic groups in either HR or arterial BP 
during hyperpnoea. CONCLUSION: These results suggest that respiratory muscle 
endurance is improved and respiratory muscle-induced metaboreflex is attenuated 
by respiratory muscle endurance training, but there is no additional effect when the 
training is performed under hypoxic conditions.

2772 Board #292 June 2 11:00 AM ‑ 12:30 PM
Pulmonary Function And Endurance Performance In 
Triathlon
Kunanya Masodsai1, Chia-Ting Su2, Chun-Ping Ye1, Chun-Hsin 
Lin1, Ai-Lun Yang1. 1University of Taipei, Taipei, Taiwan. 2Fu 
Jen Catholic University, New Taipei, Taiwan. (Sponsor: Kuo 
Chia-Hua, FACSM)
Email: kunanyamasodsai@gmail.com
(No relationships reported)

Pulmonary function, which supplies adequate and instantaneous amounts of oxygen 
consumption, is associated with the exercise performance. Endurance athletes, such as 
triathlon and swimming, have a higher and prolonged demand than power athletes and 
non-athletes for gas exchange and ventilation during exercise.
PURPOSE: The purpose of this study was to analyze pulmonary function and the 
relationship between pulmonary function and endurance performance in triathletes.
METHODS: Twenty- four male subjects, aged 20-25 years old, were recruited and 
divided into triathletes (n=12), who participated in international competition, and 
non-athletic control (n=12) groups. Anthropometry and body fat were measured at rest. 
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Pulmonary function tests were performed using a spirometry, including tidal volume 
(VT), vital capacity (VC), forced vital capacity (FVC), Forced expiratory volume 
(FEV) in 1 second (FEV1) and maximal voluntary ventilation (MVV). Endurance 
performance tests were examined during treadmill exercise testing with respiratory gas 
analysis, including maximal oxygen consumption (VO2 max) and time to exhaustion 
(TTE). Informed consent forms had been completed by all participants before the 
experiments started.
RESULTS: All of baseline characteristics were not significantly different between two 
groups, except for the percentage of body fat (13.59 ±3.30 % and 19.70 ±4.73 %, p < 
.05 in triathletes and control groups). Triathletes had significantly higher pulmonary 
function in VT (0.80 ±0.20 vs 0.63 ±0.13 L, p < .05), FVC (5.09 ±0.50 vs 4.53 ±0.43 L, 
p < .05), and MVV (181.72 ±21.70 vs 157.97 ±17.83 L/min, p < .05) compared with 
the control group. Moreover, they had greater VO2max (66.90 ±4.93 vs 47.00 ±8.43 
ml.min-1.kg-1) and higher TTE (1074.80 ±43.10 vs 782.40 ±92.30 secs) compared with 
their counterpart (p < .05). We also found that FVC, FEV1 and MVV were significantly 
correlated with VO2max in all subjects (p < .05).
CONCLUSIONS: This study indicated that triathletes had higher pulmonary function 
and some correlations existed in pulmonary function and VO2max, which may provide 
useful information for triathlon training.

2773 Board #293 June 2 11:00 AM ‑ 12:30 PM
Does Inspiratory Muscle Training Affect Leg Blood 
Flow during Hypoxic Exercise?
Shane A. Bielko, Chad C. Wiggins, Daniel G. Hursh, Timothy 
D. Mickleborough, FACSM, Joel M. Stager, FACSM, Robert 
F. Chapman, FACSM. Indiana University, Bloomington, IN. 
(Sponsor: Robert F. Chapman, FACSM)
Email: sabielko@indiana.edu
(No relationships reported)

High levels of ventilatory work have been shown to compromise locomotor muscle 
blood flow during endurance exercise. Inspiratory muscle training (IMT) may provide 
a useful technique to deal with increased ventilation during hypoxic exercise and 
maintain skeletal muscle blood flow.
PURPOSE: To examine if 6 weeks of IMT affects leg blood flow during endurance 
exercise in normobaric hypoxia.
METHODS: Ten male endurance trained athletes (VO2max=61.6 ± 5.6 mL.kg-1.min-1) 
were pair matched based on pre-exercise maximal inspiratory pressure (MIP). Subjects 
underwent IMT for 3-d per week over a period of 6 weeks, with training set at either 
80% sustained MIP (IMT group, n=5) or 30% sustained MIP (sham group, n=5), 
within a regimen of progressively increased work-rest ratios until task failure. Pre- and 
post-training, subjects completed respiratory muscle strength tests and a 20km cycling 
time trial (TT) in normobaric hypoxia (FIO2=16.1%), where VO2 was measured breath 
by breath and skeletal muscle deoxygenation (deoxygenated hemoglobin+myoglobin 
[HHb]) was measured via near-infrared spectroscopy. Using the change in HHb from 
unloaded cycling to exercise as a surrogate for a-vO2 difference (O2 extraction), VO2/
HHb gives an estimation for skeletal muscle blood flow.
RESULTS: The IMT group significantly improved MIP (145.3 ± 27.9 cmH2O vs 
171.7 ± 38.7 cmH2O) following training (p < 0.05) while the sham group remained 
unchanged. During the last min of the 20km TT, VO2 of the IMT group was at 87.4 
± 12.5% and the sham group at 91.7 ± 8.9% of normoxic VO2max. 20km TT mean 
VE was higher post-IMT (98.9 ± 15.9 l∙min-1 vs 109.3 ± 22.4 l∙min-1, p=0.055) and 
unchanged in sham. VE in the last min post-IMT was 133.6 ± 33.0 L.min-1 compared 
to pre-IMT of 110.9 ± 18.2 L.min-1 (p=0.08), and was unchanged in sham. The change 
in pre- to post-VO2/HHb in the IMT group was 21.2 ± 1.6%, but was not significant 
(p=0.38). There was no significant change in VO2/HHb in the sham group and no 
differences were seen between groups following IMT.
CONCLUSION: Despite an increase in VE and therefore, increased respiratory muscle 
work, there was no change in leg blood flow with IMT. IMT may allow for greater 
tolerance for increased ventilation during hypoxic exercise while maintaining leg 
blood flow.

2774 Board #294 June 2 11:00 AM ‑ 12:30 PM
Blood Pressure Response During Hyperpnoea Is 
Lower in Women Compared with Men
Kaori Shimizu, Keisho Katayama, Kanako Goto, Koji Ishida, 
Hiroshi Akima. Nagoya University, Nagoya, Japan. (Sponsor: 
Craig A. Harms, FACSM)
Email: shimizu.kaori@h.mbox.nagoya-u.ac.jp
(No relationships reported)

It has been reported that women exhibit less inspiratory muscle fatigue during 
exercise. Additionally, a recent study found a lower blood pressure response to 
resistive inspiratory muscle activity (high-resistance, low-speed inspiratory muscle 
contractions), indicating that women exhibit an attenuated inspiratory muscle 
metaboreflex compared to men. Another way to model the respiratory muscle 
metaboreflex is to measure the cardiovascular response to exercise-mimicking 

hyperpnoea (low-resistance, high-speed inspiratory and expiratory muscle 
contractions). It is hypothesized that women will have a lower cardiovascular 
response to low-resistance, high-speed inspiratory and expiratory muscle contractions. 
PURPOSE: To test this hypothesis, the cardiovascular response during voluntary 
normocapnic incremental hyperpnoea was evaluated in young women and age-
matched men. METHODS: Healthy young subjects (8 men, 10 women) participated in 
this study. An incremental respiratory endurance test was performed as follows: target 
minute ventilation was initially set at 30% of maximal voluntary ventilation (MVV12) 
and was increased by 10% MVV12 every 3 min. The test was terminated when the 
subject could no longer maintain the target ventilation. Heart rate and arterial blood 
pressure (BP) were continuously measured. RESULTS: There was no significant 
difference in respiratory endurance time between women (11.6±0.6 min) and men 
(12.3±0.5 min). The change in mean arterial BP (MBP) during the incremental 
respiratory endurance test was significantly lower in women compared to men 
(women: 105.9±3.2 mmHg, men: 126.0±6.0 mmHg at 9 min). CONCLUSIONS: The 
data from the present study suggests that the respiratory muscle-induced metaboreflex 
is blunted in women compared to age-matched men.

2775 Board #295 June 2 11:00 AM ‑ 12:30 PM
Exercise Breathing During Arm And Leg Cycling in 
Adults with Motor Incomplete Spinal Cord Injury
Khalid Alwadeai, Gino S. Panza, Jeffrey E. Herrick. George 
Mason University, Fairfax, VA. (Sponsor: Randall E. Keyser, 
FACSM)
Email: kalwadea@masonlive.gmu.edu
(No relationships reported)

INTRODUCTION: Motor incomplete spinal cord injury (iSCI) is associated with 
impaired ventilation at rest and during exercise and may exacerbate functional 
limitations from the injury. iSCI reduces overall lung capacities and volumes below 
predicted values and is also associated with poor respiratory control. PURPOSE: To 
characterize the breathing pattern and timing during arm- and leg-cycling in adults 
with motor iSCI and compare their response to a reference group. METHODS: 
6-subjects (REF: n=3, iSCI: n=3) REF group; age: 32 ± 4.58 years; BMI: 29.3± 2.6 
kg/m2; height: 178± 3.6 cm; weight: 92.9± 16.3 kg and iSCI group; age 31± 18 years; 
BMI: 22.1± 2.6 kg/m2 ; height: 185.6± 6.0 cm; weight: 75.9± 14.3 kg; injury level: 
C3-C5. Subjects completed testing on 2 separated days. Day 1: They performed a 
maximum voluntary ventilation test (MVV), and then 3 6-minute constant work rate 
(CWR) bouts randomized to either Leg and Arm cycling trials that elicited 10, 20, 
30% of MVV (VE L·min-1). Day 2: The other work trial was performed. Workload 
was adjusted during the first 3 minutes of each 6-minute bout to establish the required 
VE (±10%). Pedaling frequency was kept at 60 ± 5 revolutions per minute (RPM). 
Each bout was followed by a 5-minute seated rest. MANOVA were used to compare 
inspiratory time (TI), expiratory time (TE), and inspiratory duty cycle (TI/TTOT) within 
and between the groups as well as intensity. RESULTS: There was no significant 
differences in breathing pattern and timing during arm- or leg-cycling within the REF 
group (F= 0.70, P = 0.65) and iSCI group (F=0.66, P = 0.68). Intensities within arm 
and leg trials did not reach significance in either group (P≥0.17). However, there was 
a significant difference between the two groups during arm-cycling: TI, TE, TI/TTOT 
(REF = 1.06± 0.3s, 1.78± 0.4s, 0.37±0.02: iSCI= 0.78± 0.2s, 1.66± 0.5s, 0.33±0.3; 
F=7.61, P=0.002<0.05, respectively), and leg-cycling (REF = 0.89± 0.2s, 1.58± 
0.3s, 0.35±0.02: iSCI= 0.78± 0.1s, 1.72± 0.6s, 0.33±0.05; F=3.46, P =0.036<0.05, 
respectively). CONCLUSION: iSCI had a shortened TI and prolonged TE, reduced TI/
TTOT compared to REF. Our results suggest a greater expiratory phase with a reduced 
inspiratory duty cycle in iSCI during both arm- and leg-cycling compared to non-iSCI, 
which could be associated with the injury and not to the exercise intensity.

2776 Board #296 June 2 11:00 AM ‑ 12:30 PM
Relation Between Inspiratory Muscle Strength and 
Recruitment Onset of Neck Inspiratory Muscles
Sohei Washino, Hironori Watanabe, Hiroaki Kanehisa, Yasuhide 
Yoshitake. National Institute of Fitness and Sports in Kanoya, 
Kanoya, Japan.
Email: swashino.eagle@gmail.com
(No relationships reported)

The diaphragm contributes approximately 70–90% to whole inspiratory muscle 
pressure generation. In contrast, the neck inspiratory muscles are not always active 
during quiet breathing in healthy people but frequently active in patients with 
respiratory disease who has lower inspiratory muscle strength, probably due to help 
performing inspiration for a certain lung volume. Taken together, the recruitment onset 
for the neck inspiratory muscles during an inspiration may depend on the inspiratory 
muscle strength.
PURPOSE: To test whether inspiratory muscle strength is associated with the 
recruitment onset for the neck inspiratory muscles during an inspiration.
METHODS: First, eight healthy young subjects measured maximal inspiratory mouth 
pressure (MIP) as inspiratory muscle strength, and peak inspiratory flow rate (PIFR). 
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Then, subjects matched their flow rate to 20, 40, 60, 80, and 100% PIFR during 
volitional inspiration from residual volume (Flow rate-control task) to determine 
the index of recruitment onset for the neck inspiratory muscles. Flow rate-control 
task was performed with (W; 23cmH2O) and without (WO) inspiratory load. Mean 
%PIFR and EMG amplitude (aEMG) of the sternocleidomastoid (SCM) and scalene 
(SC) were calculated over the duration of every 10% of maximal lung volume (MLV) 
ranging from 20% to 60% of MLV. The index of recruitment onset for each muscle was 
determined by the processed %PIFR-aEMG curves at each %MLV. Finally, a linear 
regression analysis was performed between MIP normalized to body weight (MIP/BW) 
and index of recruitment onset for each muscle across subjects, for which the Pearson 
product-moment correlation coefficient (r) was calculated at each %MLV.
RESULTS: MIP was ranged from 124 to 205 cmH2O across subjects. When collapsed 
across %MLV, there were highly negative correlations between MIP/BW and index of 
recruitment onset for both muscles under W (SCM: r = −0.866; SC: r = −0.877, P < 
0.01) and WO (SCM: r = −0.789; SC: r = −0.735, P < 0.05).
CONCLUSION: The current results indicate that the neck inspiratory muscles of a 
subject who has lower inspiratory muscle strength are recruited at lower flow rate with 
a certain lung volume, suggesting that MIP/BW becomes useful outcome for assessing 
not only inspiratory muscle strength but also recruitment onset of the neck inspiratory 
muscles.

2777 Board #297 June 2 11:00 AM ‑ 12:30 PM
Ventilatory Strategies Of Swimmers During 
Submaximal Efforts
Ben Skutnik1, Ting Li2, Christopher L. Brammer1, Yifan Lu2, 
Joel M. Stager, FACSM1. 1Indiana University, Bloomington, 
IN. 2Beijing Sport University, Beijing, China. (Sponsor: Joel M. 
Stager, Ph.D., FACSM)
Email: bskutnik@indiana.edu
(No relationships reported)

Background: Pulmonary ventilation while swimming is constrained by the medium 
(water) and the timing associated with arm mechanics. Attempts at describing 
ventilation have been technically complex and therefore little published data exists on 
ventilatory strategies and pulmonary function while swimming. This is in contrast to 
the considerable data available for other exercise modes.
Methods: Ten trained, competitive men swimmers (age = 24.4 ± 1.91yrs) were asked 
to perform six submaximal exercise tests on separate days, three on a cycle ergometer 
and three while swimming in a flume. Workloads were set to elicit 70, 80, and 90% 
2peak based off previous incremental tests in both modes. Tidal volume (VT), breathing 
frequency (fB), peak tidal flow expired (PTe), time to inspire (Ti) and expire (Te), total 
tidal time (Tt), and duty cycle (Ti/Ttot) were assessed repeatedly in both conditions via 
flow-volume loops. Oxygen consumption (2) and ventilation (E) was measured via open 
flow calorimetry. All variables were recorded over the final minute of each workload. 
Two-way, repeated measures ANOVAs were used for all comparisons, with the level of 
significance set at 0.05.
Results: At 70%, subjects had a larger E (79.04 ± 10.1 vs. 72.49 ± 11.2 L/min; p<0.05), 
Ti/Ttot (59.1 ± 2.86 vs. 48.8 ± 1.47%; p<0.05), and PTe (5.92 ± 0.79 vs. 3.53 ± 0.63 
L/s; p<0.05), and smaller Te (0.70 ± 0.13 vs. 1.07 ± 0.35 s; p<0.05) when swimming 
compared to cycling. At 80%, subjects had a larger Ti/Ttot (58.9 ± 4.81 vs. 48.8 ± 
2.78%; p<0.05), PTe (6.46 ± 1.16 vs. 4.31 ± 1.05 L/s; p<0.05), and smaller Te (0.62 ± 
0.10 vs. 0.86 ± 0.23 s; p<0.05) when swimming compared to cycling. At 90%, subjects 
had a larger Ti/Ttot (59.1 ± 2.86 vs. 48.8 ± 1.47%; p<0.05) and PTe (6.47 ± 0.87 vs. 
5.01 ± 1.05 L/s; p<0.05) but smaller E (95.49 ± 20.4 vs. 103.18 ± 22.0 L/min; p<0.05) 
and Te (0.61 ± 0.12 vs. 0.76 ± 0.23 s; p<0.05) when swimming compared to cycling. 
Swimming elicited a higher 2 across all intensities (3.16 ± 0.64, 3.36 ± 0.73, 3.57 ± 
0.69 vs. 2.65 ± 0.35, 2.96 ± 0.44, 3.19 ± 0.50 L/min; p>0.05).
Conclusions: Unlike cycling, ventilatory strategies during swimming seem to be 
independent from the metabolic demand, calling for a forced hyperventilation at lower 
intensities but transitioning into a hypoventilation at near maximal intensities. The 
cause of this phenomena remains unclear.
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Hypercapnia and Voluntary Activation of the 
Diaphragm in Healthy Humans
Hsuan-Yu Wan1, Jonathon L. Stickford2, Koichi Kitano1, Wesley 
J. Manz1, David M. Koceja1, Robert F. Chapman, FACSM1, 
Joel M. Stager, FACSM1. 1Indiana University, Bloomington, IN. 
2Appalachian State University, Boone, NC.
Email: hsuan-yu.wan@hsc.utah.edu
(No relationships reported)

As a result of central fatigue, adults with severe pulmonary disease, e.g., asthma 
and COPD, may be unable to fully activate the respiratory muscles, eventually 
leading to pulmonary insufficiency. While hypercapnia is a common characteristic 
of pulmonary disease, the relationship between hypercapnia and voluntary activation 
of the diaphragm is unclear. PURPOSE: To examine whether or not hypercapnia 

independent of ventilatory work contributes to central fatigue of the diaphragm in 
healthy humans. METHODS: Fourteen (N = 14) healthy volunteers visited the 
laboratory on two occasions. Following standardized pulmonary function testing and 
familiarization of experimental procedures on Day 1, subjects visited the laboratory 
on Day 2 to spontaneously breathe room air at rest (NN) and a gas mixture containing 
7% CO2 to induce hypercapnia (HH). Thereafter, subjects volitionally hyperventilated 
while breathing room air in an effort to match the inspired minute ventilation (V̇I) of 
HH while end-tidal PCO2 (PETCO2) was maintained at eucapnic levels (NH). Twitch 
interpolation with bilateral magnetic stimulation of phrenic nerves at functional 
residual capacity was used to assess voluntary diaphragmatic activation (VAdi). VAdi 
was assessed during spontaneous breathing and the ventilatory manipulation period. 
Thus, the present study utilized a repeated-measures design with PETCO2 and V̇I as the 
independent variables and VAdi as the dependent variable. RESULTS: Inhaling 7% 
CO2 significantly increased PETCO2 (NN = 38.6 ± 4.5, HH = 55.6 ± 2.2, NH = 39.5 ± 
5.0 mmHg, p < 0.05). Although hypercapnia resulted in significant increases in the 
diaphragmatic pressure-time integral (∫Pdi: NN = 349.6 ± 88.2, HH = 521.9 ± 110.4, 
NH = 492.5 ± 135.4 cmH2O, p < 0.05) and V̇I (NN = 12.11 ± 2.95, HH = 40.27 ± 
10.93, NH = 42.84 ± 12.64 L∙min-1, p < 0.05), there was no difference in VAdi across 
the experimental trials (NN = 94.5 ± 5.0, HH = 93.3 ± 7.0, NH = 94.9 ± 4.7%, p > 
0.05). CONCLUSIONS: Our findings indicate that the magnitude of hypercapnia 
acutely imposed was not effective in inhibiting voluntary neural drives to the 
diaphragm in normal resting individuals. This may be due to an insufficient activation 
of the thin muscle afferents or a counterbalanced motor command to the ventilatory 
muscle.

2779 Board #299 June 2 11:00 AM ‑ 12:30 PM
Hypoxic Preconditioning Enhances Diaphragm 
Function Via Erk And Akt Signaling In COPD Mice
Li Zuo, FACSM, Chia-Chen Chuang, Tingyang Zhou. The Ohio 
State University, Columbus, OH.
Email: zuo.4@osu.edu
(No relationships reported)

Diaphragm experiences sustained hypoxia in chronic obstructive pulmonary disease 
(COPD). Prolonged low O2 exposure is linked with excessive reactive oxygen 
species formation, which may exacerbate muscle fatigue and compromise respiratory 
efficiency. Hypoxic preconditioning (HPC) represents a novel strategy that can 
effectively protect diaphragm against hypoxic stress caused by COPD. During HPC, 
muscles are treated with alternate high and low levels of O2, which can induce certain 
adaptive changes to hypoxia. However, the associated mechanism remains unresolved.
PURPOSE: To determine whether ERK and AKT signaling contribute to the 
protective effect of HPC during hypoxia in COPD mice.
METHODS: C57BL6 mice were exposed to cigarette smoke for two hours each day, 
five days a week for three months to develop COPD symptoms. When the smoking 
protocol was completed, mice were sacrificed, and their diaphragms were dissected 
out. Isolated muscle strip was mounted in a contractile chamber and treated with (n 
= 6) or non-treated with HPC (n = 5) or incubated with AKT inhibitor (MK 2206, 50 
μM, n = 5) or ERK inhibitor (PD 98059, 100 μM, n = 5) prior to HPC. Muscle strips 
were electrically stimulated for five minutes during the middle of a 30-min hypoxia 
treatment (PO2 = 5 Torr). The contraction force at the end of contraction protocol was 
recorded and normalized by the initial force to indicate muscle function. Data were 
expressed as mean ± SE and analyzed using multi-way ANOVA.
RESULTS: Our results show that HPC significantly improve muscle function during 
hypoxia (29 ± 2.8% for HPC vs. 6 ± 1.3% for control, p < 0.05). Either the inhibition 
of AKT or ERK diminished HPC protective effect on diaphragm (9 ± 2.6% for AKT 
inhibitor + HPC; 5 ± 1.3% for ERK inhibitor + HPC; 29 ± 2.8% for HPC, p < 0.05).
CONCLUSION: We propose that HPC attenuates diaphragm fatigue during hypoxia 
through AKT and ERK activation in COPD mice.
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Effects Of Inspiring Hyperoxic Air On Excess 
Post-exercise Oxygen Consumption And Muscle 
Temperature After Exhaustive High Intensity 
Intermittent Exercise
Katsunori Tsuji. University of Ritsumeikan, Shiga, Japan. 
(Sponsor: Izumi Tabata, FACSM)
Email: gr0055sx@ed.ritsumei.ac.jp
(No relationships reported)

PURPOSE: The purpose of the present study is to elucidate effects of inspiring 
hyperoxic air (60% O2: 40% N2) on excess post-exercise oxygen consumption (EPOC) 
and muscle temperature after exhaustive high intensity intermittent exercise.
METHODS: Eight young males volunteered for this study. Means ± standard 
deviations (SDs) of the subjects’ age (yrs), body mass (kg), and VO2max (ml/kg/min) 
were 23±2, 65.1±9.0, and 48.2±6.5, respectively. For normoxic experiment (N-E), 
the subjects entered the metabolic chamber at 10:00. After 10 min of warming up, 
the subjects started an exhaustive high intensity intermittent bicycle exercise (6 to 7 
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sets of 20-s exercise at an intensity of 170% VO2max with a 10-s rest between each 
bout: HIIE) from 10:30. Until 14:00, the subject stayed in the metabolic chamber, 
and were measured oxygen uptake, rectal temperature and temperature of the vastus 
lateralis which is a mainly recruited muscle during the bicycle exercise. For hyperoxic 
experiment (H-E), the subjects followed the same protocol, except for inspiring the 
60% O2 air during the exercise. The order of N-E and H-E were randomly assigned for 
each subject.
RESULTS: Compared with the N-E (811.0±155.6 J/kg), total work during the HIIE 
was significantly higher on the H-E (880.7±141.0 J/kg). From the end of the HIIE until 
10:48, oxygen uptake was significantly higher on the H-E (146.4±26.4 ml/kg) than the 
N-E (130.7±24.7 ml/kg). However, no differences in oxygen uptake between N-E and 
H-E was observed after 10:49. Compared with the N-E (36.14±0.51 ℃), the muscle 
temperature after the HIIE was significantly higher from the end of the HIIE until 
10:48 on the H-E (37.05±0.74 ℃), while no difference in rectal temperature between 
H-E and N-E was observed after HIIE to 10:48. The Δ oxygen uptake observed in H-E 
over N-E (15.7±14.3ml/kg) from the end of the HIIE to 10:48 was highly correlated 
with the Δ muscle temperature measured in H-E over N-E during the same time period 
after the HIIE (0.91±0.66℃, r=0.95, p<0.01).
CONCLUSIONS: The present investigation demonstrated that hyperoxia elevates the 
total work during HIIE and EPOC after the HIIE. Furthermore, a significant part of the 
increased oxygen consumption observed until 15 min after the HIIE may be explained 
by the elevated muscle temperature which might enhance metabolism in the exercised 
muscle.
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Responses To Exhaustive Exercise Compared To Older 
Men
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(No relationships reported)

INTRODUCTION: Development of late-onset asthma and cardiovascular disease are 
associated with elevated lipid peroxidation in the airways and systemically. However, 
sex differences exist in development of these diseases. Using an exhaustive exercise 
bout as a physiological stressor may elucidate whether there is a sex difference in 
post-exercise lipid peroxidation in older adults. PURPOSE: To determine whether 
sex differences exist in airway and systemic 8-isoprostane responses to exhaustive 
exercise and establish whether changes in airway 8-isoprostane generation correlate 
with lung function from pre to post-exercise. We hypothesized that older women (OW) 
would have elevated post-exercise airway 8-isoprostane compared to older men (OM). 
Also, we hypothesized that airway 8-isoprostane would be negatively associated with 
improvements in lung function from pre to post-exercise. METHODS: Twenty-four 
subjects aged 60 years and over completed the study (12 OW/12 OM). Subjects came 
to the laboratory for one testing session after a 2-hour fast, with no exercise for at 
least 24 hours. Baseline measurements included exhaled breath condensate (EBC) 
for assessment of airway 8-isoprostane, a blood draw for systemic 8-isoprostane, and 
standard pulmonary function testing (PFTs) to assess forced expiratory volume in 
1-second (FEV1), forced vital capacity (FVC), FEV1/FVC, and forced expiratory flow 
at 25-75% of FVC (FEF25-75%). Participants then performed a VO2peak test on a cycle 
ergometer. Immediately post-exercise, PFTs, a blood draw, and EBC were performed. 
RESULTS: The generation of airway 8-isoprostane from pre to post-exercise was 
different between OW and OM (p=0.003), increasing ~74±77% in OW and decreasing 
~12±50% in OM. Systemic 8-isoprostane did not change over time in either group 
(p=0.81). In OW, FEV1 increased post-exercise (p=0.02), but was not associated 
with 8-isoprostane. In OM, FEV1, FEV1/FVC and FEF25-75% increased post-exercise 
(p>0.05), and the decreased 8-isoprostane was associated with an increased FEV1/FVC 
and FEF25-75% (p<0.05). CONCLUSIONS: OW had a greater airway 8-isoprostane 
response to exhaustive exercise compared to OM. These results suggest that sex 
differences in lipid peroxidation may play a role in the airway remodeling that is 
associated with disease development.

2782 Board #302 June 2 11:00 AM ‑ 12:30 PM
Gait Parameters of Individuals with Chronic 
Obstructive Pulmonary Disease
Haley Hawkins, Avery Wheless, Nicole Rodgers, Stephen 
Bailey, FACSM, Srikant Vallabhajosula. Elon University, Elon, 
NC. (Sponsor: Dr. Stephen Bailey, FACSM)
Email: hhawkins@elon.edu
(No relationships reported)

Gait assessment for persons with chronic obstructive pulmonary disease (COPD) is 
beneficial in assessing fall risk and potentially treating limitations with ambulation 
associated with the disease. Some of the studies that estimated gait parameters in 
persons with COPD used the 6-minute walk test whose objective is to cover as much 

distance as possible in 6 minutes rather than focusing on the pace at which they walk. 
There is a current lack of literature identifying fall risk among persons with COPD 
estimated using standard testing procedure for gait.
PURPOSE: To determine differences in gait parameters among individuals with 
COPD, healthy older adults, and older adults at high fall risk. METHODS: Seven 
persons with COPD (mean age 61.7±17.7 years), seven healthy older adults (mean 
age 70.4±6.8 years) and seven older adults at high fall risk (mean age 68.1±8.6 
years) walked across a GAITRite walkway at their normal comfortable pace. Gait 
speed, stride length, % of swing phase of the three groups were compared using a 
one-way ANOVA. RESULTS: Persons with COPD had a significantly slower gait 
speed (75.6±17.3 cm/s) when compared to healthy older adults (132.4±14.6 cm/s; p < 
0.001) and to older adults at high fall risk (111.4±16.0 cm/s; p = 0.002). Persons with 
COPD also had a significantly shorter stride length (94.3±16.9 cm) when compared 
to healthy older adults (138.4±17.4 cm; p < 0.001), but not to older adults at high fall 
risk (116.5±17.2 cm; p = 0.08). Persons with COPD spent less percentage of their gait 
cycle in swing phase (32.8±1.9%) when compared to healthy older adults (38.4±1.3%; 
p < 0.001) and to older adults at high fall risk (37.2±1.8%; p < 0.001). There were no 
significant differences between the healthy older adults and older adults at high fall 
risk. CONCLUSIONS: These results indicate that persons with COPD exhibit more 
conservative gait, walking slower, with a shorter stride length and less time spent in 
swing phase compared to healthy older adults and older adults at high fall risk. A gait-
training program for this population may be beneficial. A randomized control trial with 
persons without COPD is also needed.

E-38 Free Communication/Poster ‑ Skeletal Muscle
Friday, June 2, 2017, 7:30 AM ‑ 12:30 PM
Room: Hall F

2783 Board #303 June 2 9:30 AM ‑ 11:00 AM
The Relationship between AR and ERK1/2 Pathway in 
Rat Skeletal Muscle During Exercise
Li Xun1, Wang Xiaoqiang2, Zeng Fanxing2. 1Shandong Sport 
University, Jinan, China. 2Beijing Sport University, Beijing, 
China.
Email: lixun0221@163.com
(No relationships reported)

PURPOSE: By blocking androgen receptor (AR), to investigate the effect of exercise 
on extracellular signal-regulated kinase 1/2 (ERK1/2) pathway in skeletal muscle, 
and by blocking ERK1/2 pathway, to further discuss the relationship between AR and 
ERK1/2 pathway during exercise.
METHODS:48 adult male SD rats were randomly divided into control group (C), 
exercise group (E) that exercised on treadmill (20 m/min, 10%, 60 min/d), flutamide 
group (F) that implanted subcutaneously with a single 21-d release pellet of 50 mg/
pellet flutamide, flutamide+exercise group (EF), blocking ERK1/2 group (P) that 
i.p. 5mg/kg/d of PD98059, blocking ERK1/2+exercise group (EP) , sham group (S) 
and DMSO group (D). After 10 days, extensor digitorum longus (EDL) was isolated 
at 6h after the last exercise. The protein expression of MHC, AR, p-ARSer210, and 
the phosphorylated protein expression of ERK1/2 pathway (p-MEK1/2Ser217/221,p-
ERK1/2T202/Y204,p-p90RSK Thr573) of EDL were examined by western blotting analysis.
RESULTS:Exercise can activate p-ARSer210 (P<0.05) and p-MEK1/2Ser217/221, 
p-ERK1/2T202/Y204, p-p90RSK Thr573 (all P<0.05), eventually contributing to the increase 
of MHC (P<0.05). In EF group, p-ARSer210, p-MEK1/2Ser217/221, p-ERK1/2T202/Y204 and 
p-p90RSK Thr573 were significantly decreased compared with E group (all P<0.01), 
and had no significant difference compared with F group. The MHC content in EF 
group decreased by 48.0% compared with E group (P<0.01), but had no significant 
difference compared with F group. In EP group, p-ERK1/2T202/Y204 and p-p90RSK 

Thr573 were significantly decreased compared with E group (P<0.05; P<0.01), and 
p-MEK1/2Ser217/221 and p-ERK1/2T202/Y204 were significantly decreased compared with P 
group (P<0.01; P<0.01), but AR had no significant change. The MHC content in EP 
group decreased by 24.2% compared with E group (P<0.05), but had no significant 
difference compared with P group. There are no significant difference between S 
group, D group and C group.
CONCLUSIONS:During exercise, blocking AR can lead to the phosphorylation 
expression of ERK1/2 pathway increasing, but blocking ERK1/2 pathway had no 
significant effect on AR. It is indicated that exercise can regulate ERK1/2 pathway via 
AR to promote protein synthesis in skeletal muscle.



MEDICINE & SCIENCE IN SPORTS & EXERCISE®

ACSM May 30 – June 3, 2017 Denver, Colorado

S600 Vol. 49 No. 5 Supplement  
F

R
ID

A
Y,

 J
U

N
E

 2
, 2

01
7

2784 Board #304 June 2 9:30 AM ‑ 11:00 AM
Effects of Heavy Load Exercise and Acupuncture on 
Mitophagy in Rat Skeletal Muscle
Hua-yu SHANG1, Yu Fu1, Sheng-chao Bai2, Bo-ya Gu2, Zhi 
Xia3, Rui-yuan Wang2. 1Chengdu Sport Institute, Chengdu, 
China. 2Beijing Sport University, Beijing, China. 3Jinggangshan 
University, Ji’ an, China.
Email: santanashy@hotmail.com
(No relationships reported)

PURPOSE: To examine the effects of heavy load exercise and acupuncture on 
mitochondrial structure and mitophagy in rat skeletal muscle.
METHODS: Male Sprague-Dawley rats were divided into 4 groups: control group 
(C, n=40), exercise group (E, n=40), acupuncture group (A, n=40), exercise and 
acupuncture group (EA, n=40). Rats in the E and EA groups ran on a rodent treadmill 
down a 16°grade at 16m/min for 90 min, and those in the A and EA groups received 
a 2-min session of acupuncture (needing of the bilateral soleus muscle). Each group 
was further divided into 0h,12h,24h,48h and 72h sub-groups (n=8 each), and at each 
time point the bilateral soleus muscle was collected under anesthesia. Mitochondrial 
ultrastructural changes in skeletal muscle were observed by a transmission electron 
microscope. The content of quatitative enzyme citrate synthase (CS) was measured by 
ELISA. Protein expression of PTEN-induced putative kinase 1 (PINK1), mitochondrial 
Parkin,microtubule-associated protein 1 light chain 3 (LC3) were determined by 
western blot. Mitochondrial co-localization with Parkin and LC3 was measured by 
the immunofluorescence double labeling technique. The data of variables were all 
analyzed by one-way or multivariate ANOVA.
RESULTS: After heavy load exercise, the mitochondrial structure appeared to 
be abnormal and formed a large number of mitophagosomes; the CS content 
decreased 25.8%-50.1%; the expression of PINK1 (E12=2.552±0.141),Parkin 
(E24=2.535±0.100),LC3 (E12=2.757±0.180) significantly increased (C=1.000, p<0.05 
to p<0.01). Acupuncture promoted the recovery of mitochondrial ultrastructure, 
alleviated the reduction of CS content, and lowered the expression of PINK1 
(EA12=1.738±0.083),Parkin (EA24=2.053±0.117),LC3 (EA12=1.718±0.095) in 
mitochondria (C=1.000, p<0.05).
CONCLUSION: Heavy load exercise may activate the PINK1/Parkin pathway, 
promote the combination of LC3 and mitochondria, and result in mitophagy 
and mitochondrial damage within skeletal muscle. Acupuncture can decrease 
the expression of PINK1 and Parkin, and inhibit the combination of LC3 and 
mitochondria, thereby inhibiting excessive activation of mitophagy and alleviating 
mitochondrial damage within rat skeletal muscle.
(Supported by Sports Medicine key laboratory of Sichuan province Foudation).

2785 Board #305 June 2 9:30 AM ‑ 11:00 AM
The Combined Effect of Obesity & Pulmonary Arterial 
Hypertension on the Gastrocnemius in Zucker Rats
Richard A. Perry, Jr, Wesley S. Haynie, Lemuel A. Brown, 
Jacob L. Brown, Megan E. Rosa-Caldwell, David E. Lee, 
Jamie I. Baum, Nan Smith-Blair, Nicholas P. Greene, Tyrone A. 
Washington. University of Arkansas, Fayetteville, AR.
(No relationships reported)

Pulmonary arterial hypertension (PAH) often leads to systemic hypoxic conditions 
promoting peripheral dysfunctions that affect skeletal muscle. Clinically, PAH is often 
observed concomitantly with obesity; as many as 38%-48% of PAH patients are obese. 
Recent studies have focused on the cellular mechanisms involved in PAH-associated 
skeletal muscle dysfunction; however, many of these studies have not included the 
additional effect of obesity. Further research into the combined effects of PAH and 
obesity on skeletal muscle could provide insight into unforeseen complications that 
arise in the PAH, obese population. PURPOSE: Describe the combined effect of 
PAH and obesity on myogenic capacity and fiber size in the gastrocnemius of Zucker 
rats. METHODS: Twenty-Four Zucker rats were divided into four groups: lean 
control (LC) (n=6), obese control (OC) (n=6), lean PAH (LP) (n=6) and obese PAH 
(OP) (n=6). At 9 weeks of age, control and PAH groups were injected with saline 
and mono-crotaline, respectively. Four weeks after injection, mice were sacrificed. 
Gastrocnemius muscles were excised. Gene expression and histochemical analysis was 
conducted. summary of RESULTS: There was a main effect of obesity to decrease 
cross-sectional area (CSA) (p<0.05). Cyclin D1 mRNA abundance was higher in the 
LP group compared to the OP group (p<0.05). The LP group also had higher CyclinD1 
mRNA content compared to its control counterpart (LC) (p<0.05). MyoD mRNA 
abundance was higher in the LP group compared to the OP group (p<0.05). The LP 
group also had higher MyoD mRNA content compared to its control counterpart (LC) 
(p<0.05). Myogenin mRNA abundance was lower in the OC group compared to the 
LC group (p<0.05). The LC group also had higher Myogenin mRNA content compared 
to it PAH counterpart (LP) (p<0.05). CONCLUSION: Higher mRNA abundance 
of CyclinD1 and MyoD in the LP group are suggestive that skeletal muscles in LP 
rats may induce a compensatory effect against atrophic conditions. This is supported 

by the CSA of the LP group being statistically similar to the CSA of the LC group. 
Additionally, this compensatory effect is lost in the OP group possibly resulting in the 
observed loss in CSA.

2786 Board #306 June 2 9:30 AM ‑ 11:00 AM
The Impact of Acetaminophen Consumption on 
mTOR Signaling in Human Skeletal Muscle Following 
Resistance Exercise
Andrew C. D’Lugos1, Shivam H. Patel2, Jordan C. Ormsby1, 
Tara N. Mahmood1, Don P. Curtis3, Glenn A. Gaesser, FACSM1, 
Christopher S. Fry4, Chad C. Carroll2, Jared M. Dickinson1. 
1Arizona State University, Phoenix, AZ. 2Purdue University, West 
Lafayette, IN. 3Midwestern University, Glendale, AZ. 4University 
of Texas Medical Branch, Galveston, TX. (Sponsor: Glenn A 
Gaesser, FACSM)
(No relationships reported)

Resistance exercise (RE) is a powerful stimulus for skeletal muscle adaptation. 
Previous data have shown that cyclooxygenase (COX) inhibiting drugs may interact 
with the cellular mechanisms governing the adaptive responses of skeletal muscle to 
exercise. PURPOSE: Determine if prior consumption of acetaminophen (APAP) alters 
skeletal muscle mammalian target of rapamycin (mTORC1) signaling in response to 
RE. METHODS: In a double-blinded, counter-balanced, crossover design, healthy 
young men (n=8; 25 ± 1 yr, BMI: 26 ± 2 kg.m-2) performed two trials of unilateral knee 
extension (8 sets, 10 reps, 70% 1RM). For 24h prior to each trial, subjects ingested 
either APAP (1000mg/6h) or placebo (PLA) (final dose consumed immediately 
post RE). Muscle biopsies (vastus lateralis) were collected at rest and at 1 and 3h 
postexercise during each trial. Western blot was utilized to assess phosphorylation and 
total protein levels of mTORC1 signaling proteins. RESULTS: Total protein for all 
markers was unchanged with time or treatment (p>0.05). Relative phosphorylation 
(p/t) of mTORSer2448 was similarly increased from rest (p<0.05) in both trials at 1h 
(PLA, 1.5 ± 0.2; APAP, 1.8 ± 0.2 fold) and 3h postexercise (PLA, 1.6 ± 0.2; APAP, 
1.8 ± 0.2 fold), while the, relative phosphorylation of S6K1Thr389 was only increased 
(p<0.05) in APAP at 3h (PLA, 2.0 ± 0.3; APAP, 3.5 ± 1.2 fold). In contrast, absolute 
phosphorylation levels of mTORSer2448 and S6K1Thr389 were only increased from rest 
(p<0.05) following RE in PLA, while absolute phosphorylation levels of 4E-BP1Thr37/46 
were reduced (p<0.05) postexercise in APAP. Absolute and relative phosphorylation 
of eEF2Thr56 were reduced (p<0.05) following RE only in APAP. CONCLUSION: 
Compared with other COX-inhibiting drugs (i.e., ibuprofen), prior APAP consumption 
may have a reduced impact on the relative phosphorylation of mTORC1 signaling 
proteins following RE. These findings further highlight the unique interaction between 
the consumption of different COX-inhibiting drugs and the adaptive cellular response 
of skeletal muscle to exercise.
Supported by intramural funds from ASU and MU.

2787 Board #307 June 2 9:30 AM ‑ 11:00 AM
Relationship Between Estimated Muscle Fiber-type 
And Peak Velocity For The Upper And Lower Extremity
Cameron S. Mackey, Ryan M. Thiele, Mitchel A. Magrini, Jason 
M. DeFreitas. Oklahoma State University, Stillwater, OK.
(No relationships reported)

Changes in muscular strength across isokinetic protocols have been used as a non-
invasive method to estimate fast-twitch muscle fiber-type. However, few have 
determined the utility of estimated muscle fiber-typing in predicting performance. 
PURPOSE: Determine the relationship between estimated fast-twitch (FT%) muscle 
fiber-type and peak velocity (PV) of upper (UE) and lower (LE) extremity muscle 
groups. METHODS: Nineteen (mean ± SD: age = 23.62 ± 2.97years, height = 178.67 
± 5.22cm, mass = 88.91 ± 13.86kg) males visited the laboratory on 2 occasions, 
separated by 2-3 days. During the first visit, participants were familiarized with the 
isokinetic protocols and maximal voluntary contractions (MVCs) of the UE [Elbow 
Flexors (EF) and Extensors (EE)] and LE [Knee Flexors (KF) and Extensors (KE)]. 
During the second visit, participants performed a maximal isokinetic protocol (50 
repetitions at 180º·s-1) for the UE and LE. The order of testing was randomized and a 
20-minute rest period was implemented between protocols. Peak torque was calculated 
for each repetition of the isokinetic protocol and the average of the highest three and 
lowest three repetitions were used to calculate fatigue index (FI%) [FI% = (highest 
- lowest) ÷ highest *100] and FT% muscle fiber-type [FT% = (FI% - 5.2) ÷ 0.90]. 
Prior to each protocol, isokinetic MVCs at 500º·s-1 were completed in order to assess 
PV. The highest values recorded for PV were used for analysis. A Pearson correlation 
coefficient was computed to assess the relationship between FT% and PV for all 
muscle groups. RESULTS: The means ± SDs for each muscle group, as well as the 
results of the Pearson correlations are shown in Table 1. CONCLUSION: The results 
of the present investigation reveal that of the four muscle groups examined, only the 
EF showed a significant relationship between FT% and PV. These findings indicate that 
FT% may have a limited ability to accurately predict PV performance in various upper 
and lower extremity muscle groups.
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2788 Board #308 June 2 9:30 AM ‑ 11:00 AM
The Effect Of Exercise Intensity On Gene Expression 
And Protein Function Of Rs9939609 Gene Variant In 
Fto
Matthew B. Cooke1, Jessica Danaher1, Michael Greenwood, 
FACSM2, Christos Stathis1. 1Victoria University, Melbourne, 
Australia. 2Texas A&M University, College Station, TX. 
(Sponsor: Michael Greenwood, FACSM)
Email: matt.cooke@vu.edu.au
(No relationships reported)

Recent meta-analysis has shown the association between FTO risk allele and the odds 
of obesity to be attenuated by 27% in physically active adults, which may suggest 
a possible relationship between exercise and FTO protein function. PURPOSE: To 
examine differences in FTO gene expression and protein function following high 
and low intensity exercise. METHODS: Twenty eight apparently healthy untrained 
males and females were genotyped for the FTO rs9939609 (T>A) polymorphism, 
prior to performing continuous isocaloric (400 kcal) cycle ergometer exercise on two 
separate occasions at 80% (HI) and 40% (LO) VO2peak. Skeletal muscle biopsies 
were sampled from the vastus lateralis at pre exercise (0 mins), 10 and 90 mins post 
exercise. Differences in FTO genotype, gene and protein expression, and m6A RNA 
methylation status before and/or after exercise were determined using an ANOVA. 
RESULTS: Distribution of the FTO variant alleles was 36% homozygous (AA), 32% 
heterozygous (AT) and 32% wild-type alleles (TT). No significant differences between 
genotypes in time to expend 400 kcal during the HI (AA: 36:45 ± 2:00min:sec, 
AT: 39:29 ± 3:07min:sec, TT: 41:21 ± 3:02min:sec, p = 0.511) and LO intensity 
(AA: 54:28 ± 2:58min:sec, AT: 57:59 ± 4:06min:sec, TT: 61:04 ± 4:19min:sec, p = 
0.472) exercise protocol, or for average RER, glucose utilization and fat utilization 
(g.kgLBM-1.T.I-1) (p<0.05) during each exercise protocol were noted. FTO mRNA 
expression was significantly increased at 10 mins post HI exercise (AA: 0.69-fold, 
AT:0.21-fold, TT: 0.23-fold, p = 0.003). No genotype or genotype by time interaction 
was observed (p <0.05). m6A on RNA was significantly decreased at 90 minutes 
following both LO and HI intensity exercise (Delta Change: HI - AA: -0.29 ± 0.10ng, 
AT: -0.27 ± 0.12ng, TT -0.06 ± 0.17ng, p<0.05; LO - AA: -0.07 ± 0.12ng, AT: -0.16 ± 
0.11ng, TT: -0.20 ± 0.06ng, p <0.05). No genotype or genotype by time interaction was 
observed (p <0.05). No main effect for time, genotype or genotype by time interaction 
was identified for muscle FTO protein expression in response to HI and LO intensity 
exercise. CONCLUSIONS: Physical exercise has a significant impact of FTO gene 
expression and possible function. The significance of these findings requires further 
investigation.

2789 Board #309 June 2 9:30 AM ‑ 11:00 AM
The Acute Effect Of Massage On Local Skeletal Muscle 
Perfusion And Oxygenation: A Pilot Study
Keeron J. Stone1, Lee Stoner2, James Faulkner3, Danielle 
Lambrick4, Samantha Barry-Wilson1, Edward Brander1, 
Simon M. Fryer1. 1University Gloucestershire, Gloucester, 
United Kingdom. 2University of North Carolina, Chapell Hill, 
NC. 3University of Winchester, Winchester, United Kingdom. 
4University of Southampton, Southampton, United Kingdom.
(No relationships reported)

Massage therapy is purported to hasten performance recovery, in part, through an 
augmentation of circulation leading to increased oxygen delivery to tissues, removal 
of metabolites and an earlier return to homeostasis. Despite this, existing research 
is equivocal, reporting little or no effect of massage on macrocirculation. However, 
given that perfusion of skeletal muscle can occur independently of macrocirculation, 
evaluating the microcirculation response may be more pertinent.
PURPOSE: To determine if massage therapy acutely increases local skeletal muscle 
perfusion and oxygenation.
METHODS: Twelve males (27±7 yr) attended the laboratory after an overnight fast, 
refraining from caffeine, alcohol and exercise for 24 h. After 15-min of prone rest, 
baseline oxyhaemoglobin (O2Hb), deoxyhaemoglobin (HHb), total haemoglobin 
(tHb) and tissue saturation index (TSI%) of the gastrocnemius were determined using 

near-infrared spectroscopy (NIRS). Subsequently, changes in NIRS variables were 
determined during (last minute) and 1-min, 5-min, 10-min and 15-min after massage 
therapy. The therapy consisted of 10-min of effleurage and petrissage techniques.
RESULTS: Repeated measures ANOVA’s revealed significant ‘time’ main effects for 
tHb (P < 0.001, η2

P = .566), O2Hb (P < 0.001, η2
P = .472) and HHb (P < 0.001, η2

P = 
.587). Post hoc analysis revealed that tHb (MD -6.5 µmol, 95% CI [-11.2, -1.8]), O2Hb 
(MD -3.2 µmol, 95% CI [-6.8, 0.2]) and HHb (MD -3.5 µmol, 95% CI [-5.7, -1.2]) 
were reduced during massage when compared to baseline, but were unchanged at any 
other time point. TSI% was unchanged during and following massage (P > 0.05).
CONCLUSION: A reduction in muscle perfusion during massage therapy likely 
reflects the mechanical action of massage inhibiting capillary inflow but aiding 
outflow from the muscle. Whilst a lack of change in perfusion, oxygenation and 
TSI% following massage suggests a modest impact upon microcirculation, it is 
acknowledged that skeletal muscle perfusion but not blood flow was assessed. A 
lack of change in perfusion suggests that massage did not result in more capillaries 
being perfused; however, blood flow may still have been altered. Future studies 
should simultaneously assess blood flow through the macrocirculation, as well as 
microcirculation perfusion and blood flow.

2790 Board #310 June 2 9:30 AM ‑ 11:00 AM
In Vivo Intracellular Ca2+ Dynamics Over 7 Days 
Following Eccentric Contractions In Rat Skeletal 
Muscle
Ayaka Tabuchi1, Hideki Shirakawa1, David C. Poole, FACSM2, 
Yutaka Kano1. 1University of Electro-Communications, Tokyo, 
Japan. 2Kansas State University, Manhattan, KS. (Sponsor: 
David C Poole, FACSM)
Email: tabuchi@ecc.pc.uec.ac.jp
(No relationships reported)

In vitro studies have supported an important role for intracellular calcium ion 
concentration ([Ca2+]i) as an intracellular signal for protein synthesis and degradation. 
Eccentric contractions (ECC) facilitate Ca2+ influx from the extracellular space via 
stretch-activated channels and cause high-levels of [Ca2+]i accumulation. Accumulated 
[Ca2+]i activates proteolysis-related enzymes and induces muscle damage. A few days 
after ECC, the damaged muscle fiber shifts from this proteolytic to a regenerative 
phase. Whether there is any temporal and/or spatial correspondence between [Ca2+]
i accumulation and structural damage/repair during recovery from ECC is unknown. 
PURPOSE: Specifically, we tested the hypothesis that there would be a dynamic 
pattern of [Ca2+]i accumulation post-ECC that would relate temporally to the damage-
recovery cycle. METHODS: In anesthetized adult Wistar rats, the tibialis anterior 
muscles (TA) were subjected to unexercised controls (CONT) and ECC (5 sets of 
40 contractions). After 1day (1D), 3 days (3D), and 7 days (7D) of ECC, the TA was 
loaded with ratiometric dye Fura-2 AM. We used the 340/380 nm ratio to analyze 
alterations in [Ca2+]i by in vivo fluorescence imaging. After in vivo observations, 
the TA muscles were dissected to identify the histological features of the damage-
to-regeneration cycle. RESULTS: After ECC, there was profound swelling at 1D 
followed by infiltration at 3D and regeneration at 7D (i.e. appearance of central 
nucleus). The mean [Ca2+]i was significantly increased after ECC at 1D (1.48 ± 
0.09) and 7D (1.47 ± 0.04) but not at 3D (1.34 ± 0.05) compared with CONT (1.31 
± 0.05). Whereas there was a heterogeneous [Ca2+]i accumulation pattern evident 
among fibers it was interesting that [Ca2+]i oscillated significantly more over the 30 
minute observation period at 1D (mean variation range: 0.10 ± 0.07) than at any other 
time (CONT; 0.08 ± 0.03, 3D; 0.07 ± 0.02, 7D; 0.08 ± 0.02). CONCLUSIONS: 
We determined that: 1. There were peaks of [Ca2+]i accumulation during both the 
swelling (1D) and regeneration (7D) phases. 2. The swollen and edematous fibers at 
1D evidenced an oscillatory [Ca2+]i pattern. These profiles of [Ca2+]i accumulation may 
be key to controlling the extended pattern of protein synthesis and degradation that 
characteristically follows novel ECC.
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2791 Board #311 June 2 9:30 AM ‑ 11:00 AM
Growth Inhibition Of Mesenchymal Stem Cells By 
Laminarin Definitions
Gaith Larguech1, Annabelle Cesaro1, Hechmi Toumi2, 
ivana Martinic3, Stephane Petout3, Richard Daniellou4, Eric 
Lespessailles5. 1Orleans University, Orleans, France. 2Service 
de Rhumatologie, Centre hospitalier régional d’Orléans. 
Orleans University, Orleans, France. 3Centre de Biophysique 
Moléculaire, CNRS UPR 4301, 45071 Orléans, France, Orleans, 
France. 4Université Orléans, CNRS, ICOA, UMR 7311, F-45067 
Orléans, France, Orleans, France. 5Service de Rhumatologie, 
Centre hospitalier régional d’Orléans, 14 Avenue de l’Hôpital, 
Orleans, France. (Sponsor: Thomas Best, FACSM)
Email: hechmi.toumi@univ-orleans.fr
(No relationships reported)

GROWTH INHIBITION OF MESENCHYMAL STEM CELLS BY 
LAMINARIN, a β-D-GLUCAN: IMPACT ON CHONDROCYTE 
DIFFERENTIATION
ABSTRACT
Mesenchymal stem cells (MSCs) are multipotent adult stem cells that differentiate to 
form cartilage, bone, tendons, muscle, and skin. Usually found in the bone marrow and 
can also be isolated from other tissues including cord blood or adipose tissue. Given 
the innate ability of MSCs to promote cellular damage recovery and tissue repair, 
there is rising interest in their use in a broad repertoire of cell-based therapy for the 
treatment of several diseases. One of the most important tasks of MSCs therapy is to 
control cells proliferation and differentiation. These processes model and shape tissue 
and organ relationships in multicellular organisms. Previous investigations showed 
that cell growth pathways are mediated through protein-glycan interactions. We have 
adopted this approach to study the effect of laminarin, a beta-(1→3)-D-glucans. 
Methods: MSCs were isolated from the bone marrow of six-week old male Wistar rats 
then cultured in MSC growth and chondrogenic differentiation mediums. Proliferation 
rate and apoptosis were explored by cell count, MTT assays and Annexin V staining. 
mRNA and protein expression of specifics markers for MSCs and chondrocytes 
were studied using qPCR and immunofluorescence. Results: Laminarin treatment 
reduced cell proliferation of MSCs cultured in both growth and chondrogenic 
mediums. Annexin V staining showed no apoptosis. Cells in MSC growth medium 
showed no impact of laminarin for Thy1, nucleostemin and endoglin mRNA analysis. 
Conversely, in chondrogenetic medium, laminarin had a negative effect on Thy1 
levels and no change in nucleostemin and endoglin. Collagen II responded positively 
in chondrogenitic medium in absence of laminarin and significantly reduced when 
laminarin was added. Conclusion: These results indicate that laminarin inhibited 
both cells proliferation and chondrogenic differentiation suggesting potential clinical 
applications in MSC therapy.

2792 Board #312 June 2 9:30 AM ‑ 11:00 AM
Leg Dominance and Fiber Type Composition Influence 
Landing Performance in Resistance-Trained Men
Jose A. Arevalo1, James R. Bagley2, Jakob J. Rosengarten1, Scott 
K. Lynn1, Lee E. Brown, FACSM1, Pablo B. Costa1, Andrew J. 
Galpin1. 1California State University, Fullerton, Fullerton, CA. 
2San Francisco State University, San Francisco, CA.
Email: joarevalo@fullerton.edu
(No relationships reported)

Leg dominance may lead to asymmetrical performance and injuries. No study has 
investigated this issue at both the biomechanical and single muscle fiber level. 
PURPOSE: Simultaneously investigate leg dominance, muscle fiber type composition, 
and landing performance in resistance-exercise trained (RE) men. METHODS: 
Fourteen men (age=24.1±2.6yrs; height=181.6±6.6cm; mass=87.8±10.9kg) answered a 
leg dominance questionnaire (preferred kicking leg) and performed drop-jumps (30cm) 
onto two independent force plates (one foot per plate), alternating the step off leg. 
Muscle biopsies were performed on the vastus lateralis in both dominant (D) and non-
dominant (ND) legs. Individual muscle fibers (107.8±34.3/leg/person) were isolated 
and sodium dodecyl sulfate polyacrylamide gel electrophoresis was used to identify 
myosin heavy chain fiber type (MHCI, MHCI/IIa, MHCIIa, MHCIIa/IIx, or MHCIIx). 
RESULTS: Significant differences in MHCI [t (df=13)= 3.135, p=0.008] and MHCIIa 
[t (df=13)=-2.898, p=0.012] between legs were identified; D had a higher percentage 
of MHCI (33.9±11.2% vs. 24.9±15.3%) and ND had a higher percentage of MHCIIa 
(54.8±13.3% vs. 61.8±14.8%) fibers. Significantly more fibers containing MHC I 
isoforms (MHCI+MHCI/IIa) in D was present [t (df=13)=3.273, p=0.006] compared 
to ND (42.1±14.6% vs. 34.1±14.5%), and significantly more fibers containing MHC 
II isoforms (MHCIIa+MHCIIa/IIx+MHCIIx) in ND was present [t (df=13)=-1.923, 
p=0.077] compared to D (57.6±13.9% vs. 65.3±14.8%). A significant interaction 
existed between landing foot and step-off foot (f=11.99, p=0.004). ND produced a 
significantly higher landing rate of force absorption (RFA) compared to D (p=0.03) 
when stepping off with ND. The RFA in ND (stepping off with ND) was negatively 

correlated with the percentage of fibers containing MHCI isoforms (p=0.029, r=-0.581) 
and positively correlated with the percentage of fibers containing MHCII isoforms 
(p=0.048, r=0.536). CONCLUSIONS: The preferred kicking leg was not preferred to 
absorb landing force. The greater abundance of MHCIIa fibers in the preferred force 
absorbing leg may provide an explanation for, or a result of, the observed asymmetry. 
These results enhance our understanding of leg dominance, performance, and muscle 
fiber type composition in RE men.

2793 Board #313 June 2 9:30 AM ‑ 11:00 AM
Body Weight Support Training Modulates Muscle NF-
κB p65 Expression Induced By Spinal Cord Injury
Lloyd P. Ruiz, Erika J. Hinahon, Emanuel Ruiz, Christina A. 
Estrada, Silvia Villanueva, Ray D. de Leon, Stefan Keslacy. 
California State University, Los Angeles, Los Angeles, CA.
Email: lruiz13@calstatela.edu
(No relationships reported)

Purpose: To improve the efficacy of exercise rehabilitation following traumatic spinal 
cord injury (SCI), a better understanding of muscle-associated cellular signaling is 
imperative. The transcription factor NF-kB is a “master controller” of the inflammatory 
pathway with P65 being the main subunit. Thus we hypothesized that P65 is expressed 
in muscle of SCI rodents and that body weight supported treadmill training (BWSTT) 
modulates P65-related signaling cascade. Methods: A low-thoracic spinal cord 
contusion was performed on 16 Sprague Dawley rats and 8 were trained 5 days/week 
for 4 weeks. Proteins were extracted from soleus (Sol), gastrocnemius (GM), tibialis 
anterior (TA), and extensor digitorum longus (EDL) muscles. Immunoblot analysis for 
total NF-κB p65, and IkB-β was performed. Equal amounts of protein were analyzed 
by 4 to 12% SDS-polyacrylamide gel electrophoresis. Following transfer (TransBlot 
Turbo, Bio Rad), membranes were blocked in 5% milk and incubated overnight at 4°C 
with a primary antibody (p65, and IκB, Santa Cruz Biotechnology, Santa Cruz, CA). 
Following incubation with a peroxidaseconjugated secondary antibody, bands were 
visualized by ECL, imaged and densitometry was determined (QuantityOne, Versadoc 
Bio-Rad). Results: P65 was strongly expressed in all muscles of untrained animals. 
Training significantly decreased P65 only in TA muscles (P<.05). P65 inhibitor IkB-β 
expression increased in EDL, and GM muscles (P<.05) and decreased in Sol (P<.05) 
following training. The ratio of P65:IkB-β significantly increased for Sol and decreased 
for EDL, GM, and TA for the trained group (p<.05). Conclusion: P65 was expressed 
in all muscles of SCI rodents. The BWSTT modulation of P65 expression seems to be 
related to IκB interaction and is muscle-dependent.

E-39 Free Communication/Poster ‑ Systematic 
Reviews and Meta-Analysis
Friday, June 2, 2017, 7:30 AM ‑ 12:30 PM
Room: Hall F

2794 Board #314 June 2 9:30 AM ‑ 11:00 AM
Systematic Review Of The Association Between 
Physical Activity With Natural And Assisted Female 
Fertility
Kelly R. Evenson, FACSM1, Shana G. da Silva2, Kathryn 
R. Hesketh3. 1UNC-Chapel Hill, Chapel Hill, NC. 2Federal 
University of Pelotas, Pelotas, Brazil. 3UCL Institute of Child 
Health, London, United Kingdom.
(No relationships reported)

PURPOSE: This systematic review summarized the association between physical 
activity (PA) and natural and assisted female fertility. 
METHODS: We searched 5 databases for eligible studies through May 2016. 
Included studies were required to report an association between PA (exposure) and 
fertility (outcome) and focus on either natural or assisted fertility among women. Both 
observational studies and randomized controlled trials were eligible for inclusion, 
although none of the latter were identified. 
RESULTS: The search yielded 25,168 titles. We included 21 studies from 19 unique 
populations: 13 cohort studies; 6 cross-sectional studies; 1 case control study; and 1 
case cohort study. Fourteen distinct studies from 12 patient populations reported on the 
association between PA and natural fertility (in Canada, Denmark, Finland, Iran, the 
Netherlands, Norway, and the United States). Both PA and fertility were self-reported 
in all studies. Eight studies reported on the association between PA and natural 
fertility: 3 identified favorable associations, 1 identified unfavorable associations, and 
6 identified no association between higher PA and natural fertility. Among 7 studies, 
findings for vigorous activity were similarly mixed. In 1 study, duration of daily 
standing or walking at work was not associated with pregnancy attempt duration, while 
another study found women with higher mean energy expenditure/working hour had 
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lower fecundability compared to women with lower mean energy expenditure/working 
hour. Seven cohort studies reported associations between PA and assisted fertility (in 
Brazil, Iran, Italy, Taiwan, Turkey, and the United States). Assisted fertility included 
in vitro fertilization (IVF) in 6 studies and intracytoplasmic sperm injections (ICSI) in 
2 studies. PA was self-reported in all studies; one study also used accelerometry. Four 
studies found favorable associations, 1 found unfavorable associations, and two found 
no association between higher PA and assisted fertility. 
CONCLUSION: The association between PA and natural and assisted fertility remains 
unclear. Future studies should incorporate objective PA measures and explore the PA 
volume and dose associated with fertility.
KRH supported by the Wellcome Trust. SGS supported by the Science Without 
Borders Program.

2795 Board #315 June 2 9:30 AM ‑ 11:00 AM
Motor Impairments in Transient Ischemic Attack and 
Subsequent Stroke
Neha Lodha1, Jane Harrell2, Stephan Eisenschenk2, Evangelos 
Christou2. 1Colorado State University, Fort Collins, CO. 
2University of Florida, Gainesville, FL.
(No relationships reported)

PURPOSE: Transient ischemic attack (TIA) increases the risk for a subsequent 
stroke. Typical symptoms include motor weakness, difficulty with speech, and loss 
of coordination. The association between the presence of motor impairments during 
a TIA and the chances of a subsequent stroke has not been systematically examined. 
In the current study, we examine whether the odds of a recurrent stroke are greater in 
TIA individuals who experience motor impairments as compared to those who don’t 
experience motor impairments.
METHODS: : We conducted systematic search of electronic databases as well as 
manual searches of the reference lists of retrieved articles. The meta-analysis included 
studies that reported an odds ratio relating motor impairments to a subsequent stroke, 
or the number of individuals with or without motor impairments who experienced a 
subsequent stroke. We examined these studies using rigorous meta-analysis techniques 
including random effects model, forest and funnel plots, I2, publication bias, and fail-
safe analysis.
RESULTS: Twenty-two studies with 11,084 participants from North America, 
Australia, Asia, and Europe qualified for inclusion. An odds ratio of 2.14 (95% CI, 
1.66 - 2.77, p = 0.000) suggested that the chances of a subsequent stroke are increased 
by two-folds in individuals who experience motor impairments during a TIA.
CONCLUSIONS: The presence of motor impairments during TIA is a significantly 
high-risk clinical characteristic for a subsequent stroke, requiring specialist follow-
up care and stringent secondary measures to prevent a further stroke. Thus, TIA 
prognosis warrants more robust quantification of motor impairments beyond clinically 
determined motor weakness.

2796 Board #316 June 2 9:30 AM ‑ 11:00 AM
A Meta-analytic Approach To Determine The 
Effectiveness Of Exercise Interventions On Abdominal 
Fat And Liver Enzymes In Overweight And Obese 
Youth.
Robinson Ramírez-Vélez1, Katherine Gonzalez-Ruiz2, 
Jorge E. Correa-Bautista2, Antonio Garcia-Hermoso3, Mark 
D. Peterson4. 1Centro de Estudios para la Medición de la 
Actividad Física «CEMA», Escuela de Medicina y Ciencias 
de la Salud, Universidad del Rosario, Bogota, Bogotá D.C, 
Colombia. 2Centro de Estudios para la Medición de la 
Actividad Física «CEMA», Escuela de Medicina y Ciencias de 
la Salud, Universidad del Rosario, Bogota, Bogota, Colombia. 
3Laboratorio de Ciencias de la Actividad Física, el Deporte 
y la Salud, Universidad de Santiago de Chile, Santiago, 
Chile. 4Department of Physical Medicine and Rehabilitation, 
University of Michigan, Ann Arbor, MI.
Email: robin640@hotmail.com
(No relationships reported)

PURPOSE: Interestingly, despite the prevalence of obesity and the multiple position 
stands promoting exercise for the treatment of obesity and hepatic function, a meta-
analytic approach has not previously been used to examine the effects in the paediatric 
population. However, several studies also show inconsistent results particularly with 
respect to children and adolescents, where data are scarce. Due to heterogeneity 
between studies in terms of results, we used a meta-analytic approach to determine 
the effectiveness of exercise interventions on abdominal fat and liver enzymes in 
overweight and obese youth.
METHODS: A computerized search was made using three databases. The analysis 
was restricted to studies that examined the effect of supervised exercise interventions 

on abdominal fat (visceral and subcutaneous fat) and liver enzymes (alanine 
aminotransferase, aspartate aminotransferase and gamma-glutamyl transferase). 
Standarized mean difference [SMD] and 95% confidence intervals were calculated.
RESULTS: Fourteen clinical trials (1,231 youths) were eligible for inclusion in this 
systematic review and meta-analysis. Exercise was associated with a significant 
reduction in visceral ([SMD]=−0.661; 95% CI, −0.976 to −0.346; p<0.001), 
subcutaneous (SMD=−0.352; 95% CI, −0.517 to −0.186; p<0.001) and intrahepatic 
fat (SMD=−0.802; 95% CI,−1.124 to −0.480; p<0.001), as well as gamma-glutamyl 
transferase (SMD=−0.726; 95% CI, −1.203 to −0.249), but did not alter any other liver 
enzymes.
CONCLUSIONS: This meta-analysis supports current recommendation for physical 
exercise, mainly aerobic, as an effective intervention in the treatment of non-alcoholic 
fatty liver disease, through reduction on visceral and subcutaneous adipose tissue and 
intrahepatic fat. Systematic review registration: PROSPERO CRD42016042163

2797 Board #317 June 2 9:30 AM ‑ 11:00 AM
Effects Of Mhealth Apps On Physical Activity And 
Weight Loss Outcomes: A Meta-analysis
Zachary Pope, Nan Zeng, Zan Gao, FACSM. University of 
Minnesota, Minneapolis, MN. (Sponsor: Zan Gao, FACSM)
Email: popex157@umn.edu
(No relationships reported)

PURPOSE: Little systematic review has been conducted on mobile device health 
applications (a.k.a., mHealth apps) frequently used in health promotion. This meta-
analysis synthesized evidence regarding the effectiveness of mHealth apps on physical 
activity (PA) and weight loss (WL).
METHODS: A total of 150 published articles regarding mHealth apps and PA/WL 
were found. Twelve studies met the following inclusion criteria: 1) empirical articles 
published between 2000 and 2016 in English; 2) examined the effectiveness of an 
mHealth app on PA or WL outcomes; and 3) each study contained ≥ 1 comparison. 
Data extraction for comparisons was completed for the following outcomes: 1) PA; 2) 
WL; and 3) body mass index (BMI). Moderator analyses were performed for studies 
reporting intervention fidelity frequency of: 1) greater than every two weeks; 2) less 
than every two weeks; or 3) not reported. Calculation of effect size (ES; Hedge’s g) 
was completed with Comprehensive Meta-Analysis software for each entry. Analyses 
were run separately between mHealth apps and control (i.e., standard care or no 
treatment) or comparison (i.e., another experimental treatment) conditions.
RESULTS: mHealth apps were most commonly used for WL (n= 10). Compared to 
control and comparison, mHealth apps had no effect on WL (ES= .02 and ES= .08, 
respectively; all p > .05). Seven and six studies investigated mHealth apps effect on 
BMI and PA, respectively (one study examined both outcomes). Regarding BMI, 
mHealth apps had no effect versus control (ES= -.08, p > .05) or comparison (ES= .09, 
p > .05). The same result was seen when using mHealth apps to promote PA outcomes. 
Specifically, when compared to control, mHealth apps demonstrated no effect in 
promoting increased step counts (ES= -.10, p > .05) and moderate-to-vigorous PA 
(ES= -.12, p > .05). Intervention fidelity was only reported by 4 of the included studies, 
with moderator analyses revealing no effect of intervention fidelity frequency on the 
study outcomes (all p > .05).
CONCLUSIONS: Findings indicate mHealth apps to be at least as effective as 
standard/no treatment or another experimental treatment condition. To improve 
effectiveness of mHealth apps in promoting PA and WL, future studies need to 
improve intervention fidelity measures and use established behavioral theory to 
implement the study.

2798 Board #318 June 2 9:30 AM ‑ 11:00 AM
The Protective Role Of Physical Activity On Type 2 
Diabetes: A Race/Ethnic-specific Meta-analysis
William R. Boyer1, Scott E. Crouter, FACSM1, Lyndsey M. 
Hornbuckle1, Samantha F. Ehrlich1, James R. Churilla, FACSM2, 
Eugene C. Fitzhugh1. 1University of Tennessee, Knoxville, TN. 
2University of North Florida, Jacksonville, FL.
(No relationships reported)

It is well known physical activity (PA) plays a role in the prevention of Type 2 diabetes 
(T2D). However, the extent to which PA may impact T2D risk among different race/
ethnic groups is unknown. PURPOSE: To systematically examine the protective 
relationship between PA and T2D across five common race/ethnic groups (Caucasian, 
African American, American Indian, Hispanic, and Asian). METHODS: PubMed 
and Embase databases were systematically searched through June 2016. Study 
assessment for inclusion was conducted in three phases: 1) title review (N= 13,022), 
2) abstract review (N=2,200), and 3) full text review (N=265). A total of 27 studies 
met the inclusion criteria and were used in the analysis. Relative risks (RRs) and 95% 
confidence intervals (CIs) were extracted and analyzed using the Comprehensive Meta-
Analysis software. All analyses used a random-effects model. RESULTS: Statistically 
significant protective summary RRs, comparing the most active to the least active PA 
group, were found for Caucasians (RR 0.71, 95% CI 0.60-0.85), Asians (RR 0.76, 
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95% CI 0.67-0.85), Hispanics (RR 0.75, 95% CI 0.64-0.89), and American Indians 
(RR 0.73, 95% CI 0.60-0.88). The RR for African Americans did not attain statistical 
significance (RR 0.91, 95% CI 0.76-1.08). CONCLUSIONS: The results of this study 
indicate that PA (comparing most to least active groups) provides significant protection 
from T2D across the race/ethnic groups, with the exception of African Americans. 
Although the reason is not completely elucidated, this may be due to lowered fat 
oxidation rates at-rest and during exercise, large increases in susceptibility to diabetes 
with small decreases in insulin sensitivity, and higher percentages of type II muscle 
fibers in African Americans. The results also suggest a need for race- and ethnic-
specific reporting of T2D RRs related to PA dose among prospective cohort studies.

2799 Board #319 June 2 9:30 AM ‑ 11:00 AM
The Effect Of Exercise Training On Leptin: A Meta-
analysis Of Randomized Controlled Trials
Michael V. Fedewa1, Elizabeth D. Hathaway2, Christie L. 
Ward-Ritacco3, Tyler D. Williams1. 1University of Alabama, 
Tuscaloosa, AL. 2University of Tennessee at Chattanooga, 
Chattanooga, TN. 3University of Rhode Island, Kingston, RI.
Email: mvfedewa@ua.edu
(No relationships reported)

PURPOSE: Leptin is the primary energy balance hormone released from adipose 
cells. Lower leptin levels activate peripheral and central systems to restore energy 
balance; higher leptin levels inhibit feelings of hunger and are associated with 
increased energy expenditure. The effects of acute exercise bouts on leptin has been 
previously examined, however the effect of chronic exercise training on leptin is still 
incompletely characterized. As such, the primary aim of this study was to quantify 
the effect of exercise training on leptin level. METHODS: Articles published before 
April 14, 2016 were located using searches of the Physical Education Index (n=149), 
PubMed (n=355), Scopus (n=225), SPORTDiscus (n=54), and Web of Science (n=314) 
online databases using combinations of the terms: exercise, training, exercise training, 
leptin, randomized, randomized controlled study, and randomized controlled trial. All 
studies included in this meta-analysis were peer reviewed and published in English. 
Human participants were assigned to a non-exercise comparison group or exercise 
training group, with interventions lasting ≥2 weeks. Leptin levels were measured at 
baseline, during and/or after completion of the exercise training program. Each study 
effect size (ES) was calculated as the change in the control group subtracted from the 
change in the treatment group, divided by the pooled standard deviation of baseline 
values. Random-effects models were used to aggregate a mean ES and 95% confidence 
intervals (CI). A positive ES indicated a decrease in leptin following exercise training. 
RESULTS: The cumulative results from 128 effects extracted from 73 articles 
published between 1998 and 2016 indicate that exercise training can effectively reduce 
leptin levels (ES=0.2178, 95% CI: 0.1499-0.2856; P<0.0001). The estimate of the 
effect increased slightly after accounting for the nesting of multiple effects within a 
single study (ES=0.2431, 95% CI: 0.1431-0.3431; P<0.0001). The significant decrease 
in leptin following exercise training was moderately heterogeneous (Q127=218.66, I2= 
41.92%; P<0.001), with sampling error accounting for 64.8% of the observed variance. 
CONCLUSIONS: These results suggest that exercise training decreases leptin levels.

2800 Board #320 June 2 9:30 AM ‑ 11:00 AM
Current Evidence of Gait Modification Strategies to 
Reduce Knee Adduction Moment: Systematic Review 
and Meta-Analysis
Oladipo Eddo, Bryndan Lindsey, Shane Caswell, Nelson Cortes. 
George Mason University, Manassas, VA.
Email: oeddo@gmu.edu
(No relationships reported)

Knee osteoarthritis (KOA) is a debilitating joint disease that predominantly occurs in 
the medial compartment due to excessive joint loads. Gait retraining using real-time 
biofeedback (RTB) is a conservative approach for reducing knee joint loads. While 
outcomes suggest moderate to large short-term treatment effects, existing evidence 
limits generalizability and clinical application.
PURPOSE: To determine if gait retraining interventions using RTB are beneficial for 
altering knee adduction moment (KAM) in KOA and asymptomatic individuals.
METHODS: An electronic search was conducted using the following databases: 
PubMed, EBSCO host, Embase, PROQuest, and Cochrane [1970 to January 1, 2016]. 
Duplicates were removed within then across databases. A total of 11 full text articles 
were retained that evaluated the effects of RTB on KAM. Methodological quality 
was assessed using the PEDro scale. Standardized mean differences (SMDs) were 
calculated for 1st peak KAM. Gait modification strategy (medial weight shift, lateral 
trunk lean, and self-selected) and mode of RTB (haptic and visual) were used as 
moderators for separate meta-analyses of studies with healthy participants. An inverse 
variance with random effects model approach was used with SMDs to account for 
heterogeneity between studies. Heterogeneity was quantified with the I² statistic with 
P<0.10 being statistically significant.

RESULTS: Mean PEDro score was 6.0±0.6 out of a possible 11 with internal validity 
scoring poorly across all studies. For studies including healthy participants, the I2 index 
averaged 93%, with P<0.10, in the two meta-analyses. Gait modifications strategies 
presented: Tau2 = 3.2644, Chi2 = 180.6403, df = 14 (P<0.0001); I2 = 94.66%, z=2.4552 
(P<0.05). The overall SMD was 1.18 [0.24; 2.13]. Self-selected gait modification 
strategies presented the greatest SMD. Mode of RTB results presented: Tau2 = 2.4776, 
Chi2 = 122.8985, df = 12 (P<0.0001); I2 = 92.31%, z=3.7829 (P<0.0001) with an 
overall SMD of 1.19 [0.95; 1.43].
CONCLUSIONS: Evidence presented in this review suggests that gait modification 
via RTB is effective in reducing KAM in both symptomatic and asymptomatic 
individuals. However, evidence is limited and of low quality, meaning the optimal 
combination of gait modification strategy and mode of RTB delivery remains unclear.

2801 Board #321 June 2 9:30 AM ‑ 11:00 AM
Arterial Stiffness Is Reduced Regardless Of Exercise 
Training In Obese Paediatric Populations: A Meta-
analysis Of Randomised Controlled Trials
Alejandra Tordecilla-Sanders1, Antonio Garcia-Hermoso2, 
Katherine Gonzalez-Ruiz3, Robinson Ramírez-Vélez3. 1Centro 
de Estudios para la Medición de la Actividad Física «CEMA». 
Escuela de Medicina y Ciencias de la Salud, Universidad del 
Rosario, Bogotá D.C, Co, Bogotá D.C, Colombia. 2Laboratorio 
de Ciencias de la Actividad Física, el Deporte y la Salud, 
Universidad de Santiago de Chile, Santiago, Chile. 3Centro de 
Estudios para la Medición de la Actividad Física «CEMA». 
Escuela de Medicina y Ciencias de la Salud, Universidad del 
Rosario, Bogotá D.C, Co, Bogota, Colombia.
Email: robin640@hotmail.com
(No relationships reported)

PURPOSE: In paediatric populations, the use of carotid intima-media thickness (IMT) 
as a marker of cardiovascular risk has increased. However, previous studies examining 
the effects of exercise training on arterial structure and function in obese children and 
adolescents have shown inconsistent findings. The primary aim of this systematic 
review and meta-analysis is to expand on the current body of literature by providing 
a quantitative estimate of the change in carotid IMT following exercise training, as 
well as to provide an exploratory analysis of potential moderators associated with 
the variation in response to an exercise training intervention in overweight and obese 
youth.
METHODS: A search of the literature was performed using the electronic databases 
CENTRAL, EMBASE, and MEDLINE. The terms used were: [‘Obesity’ and 
‘Overweight’ OR], [‘Exercise’ and ‘Training’ and ‘physical activity’ and ‘sport’ OR]. 
All medical subject heading terms were combined with intima-media thickness* and 
children and adolescent as limiters. Studies reported in languages other than English 
were not explored. The analysis was restricted to studies that examined the effect 
of exercise interventions on carotid IMT in paediatric obesity (6-18-year-olds). Six 
randomised controlled trials (RCTs) (303 youths) were included. Hedges´g and 95% 
confidence intervals were calculated.
RESULTS: Exercise was associated with a small-to-moderate but significant reduction 
in carotid IMT (g=−0.306; 95% CI, −0.540 to −0.072; p=0.011). Likewise, exercise 
programme duration per week significantly influenced the effect of exercise on carotid 
IMT (β=-0.060; p=0.015). The meta-regression analysis shows that there was a greater 
decrease in carotid IMT in studies with a duration of more than a week. The slope 
regression coefficient was -0.060 [95% CI = -0.136 to -0.015] and was significant 
(p=0.015). These data indicate that greater decrease in carotid IMT was observed in 
individuals that achieved larger interventions in terms of minutes per week.
CONCLUSIONS: Exercise seems to reduce carotid IMT in childhood obesity. 
Therefore, encouraging obese paediatric individuals to become physically active can 
lead to favourable changes in the arterial wall.
PROSPERO Registration: CRD42016045232

2802 Board #322 June 2 9:30 AM ‑ 11:00 AM
Exploring the Relationship between Fundamental 
Motor Skills & Physical Activity Levels in Children: A 
Meta-Analysis
Belinda Parmenter, Carolyn Broderick, Nancy van Doorn, 
Alexander Engel. University of NSW, Sydney, Australia.
(No relationships reported)

PURPOSE: Fundamental motor skills (FMS) are the building blocks for movements 
used throughout life and its proficiency is correlated with higher levels of physical 
activity (PA) and decreased incidence of obesity in school-aged children (SC) (5-12 
years). However, it is unknown if the same relationship exists in preschool children 
(PC) (3-5 years). This review aims to evaluate interventions for improving FMS and 
PA levels in children from 3-5 and 5-12 and determine whether there is a similar 
relationship between a change in FMS and a change in PA across age groups.
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METHOD: A systematic search of 7 electronic databases was conducted up until 20th 
July 2016. Controlled trials that implemented a FMS/PA intervention and qualitatively 
measured PA levels and FMS in healthy children between the ages of 3-12 years were 
included. Exclusions included intellectual/developmental delay, or a chronic disease/
disability. Sub-analysis was conducted based on the type of intervention (teacher led 
(TL) or teacher educated (TE)), sessions/week (<3 or ≥3) and age group (PC or SC). 
Standardized mean difference (SMD), heterogeneity, bias and percentage change (%Δ) 
were calculated using RevMan 5.3.
RESULTS: Search terms yielded 16,576 articles, of which 13 met the inclusion 
criteria. In total 3,695 children (age 5.6±2.8 years) were studied. On average, 
interventions ran for 27±15 weeks, 3±2 sessions/week lasting for 41±23 minutes. 
Seven studies reported significant improvements in at least one measure of FMS or 
PA. Sub-analysis showed that TL interventions which run ≥3 sessions/week in PC 
were effective at increasing FMS (SMD=0.26 [0.10, 0.42]; p=0.002), PA (SMD=0.30 
[0.10, 0.50]; p=0.003), and moderate-vigorous PA (SMD=0.24 [0.02, 0.46]; p=0.03). 
However, there was no significant correlation between the %Δ in FMS and %Δ in PA 
in either age group.
CONCLUSION: FMS and PA are both significantly improved by TL interventions run 
≥3 sessions/week in preschools. This information should be used in designing future 
programs to implement in pre-schools. Further research is required on the relationship 
between change in FMS and PA across childhood, as research is limited.

2803 Board #323 June 2 9:30 AM ‑ 11:00 AM
A Systematic Review And Meta-analysis Physical 
Activity Intervention Fitness Of Female’S Middle 
Students In China
Yan Peng1, Ming Yang1, Yi Liu1, Hao Guo1, Mingxi Guan2, 
Jindong Chang1. 1Southwest of University, Chongqing, China. 
2Chongqing Business Vocational College, Chongqing, China.
Email: 1049685056@qq.com
(No relationships reported)

Purpose: It is reported that approximately 50 % of Chinese weights are not reach the 
national standard. 2015 China Adolescent Weight Investigate Report. Approximately 
70 % of Chinese adolescent are not physically active enough to achieve health benefits. 
The purpose of this study was to systematically review and meta-analyze the effect of 
fitness for Chinese middle students interventions on physical activity.
Methods: CNKI, Wanfang Data, Weipu Data and Web of Science Database were 
systematically searched to identify all relevant randomized controlled trials that 
evaluated the effect of fitness for Chinese middle students on physical activity from 
2011to 2015 years. According to the study design, the data of the boys were selected 
for analysis. The studies were described and effect size data were included in meta-
analyses.
Results: Eighteen studies were included in the review and ten reported statistically 
significant improvements in physical activity. A meta-analysis of ten studies showed 
a statistically significant effect (SMD=0.24, P=0.0009<0.001) of Sit and Reach 
on physical activity immediately post-intervention. However, it is not statistically 
significant effect of Vital Capacity (SMD=0.08, P=0.24), Height(SMD=0.13, P=0.06), 
Weight(SMD=0.05, P=0.45) and Grip(SMD=0.10, P=0.17)
on physical activity immediately post-intervention.
Conclusion: Female’s daily activity is to be effective at increasing weekly duration of 
exercise in middle students, but the effect size is too small. Training Chinese female 
adolescents to encourage increased physical activity may provide an effective method 
for reaching their fitness health. More studies with detailed quantification of total 
physical activity will help to find more precise relative estimates for different levels of 
activity of Chinese females adolescents.

2804 Board #324 June 2 9:30 AM ‑ 11:00 AM
Effects Of Accumulated Short-bout Exercise On 
Systolic And Diastolic Blood Pressures: A Meta-
analysis
Joel D. Reece1, Heontae Kim2, Minsoo Kang, FACSM2. 
1Brigham Young University Hawaii, Laie, HI. 2Middle Tennessee 
State University, Murfreesboro, TN.
Email: joel.reece@byuh.edu
(No relationships reported)

Exercise guidelines allow for the accumulation of short-bout exercise, but the effect 
of short-bout exercise (6-15 minute bouts) on reducing blood pressure is uncertain. 
PURPOSE: To determine the effect of accumulated short-bout exercise on systolic 
(SBP) and diastolic (DBP) blood pressures. METHODS: The mean and standard 
deviation of blood pressure change scores (the difference between pre- and post-
intervention) were extracted to calculate effect sizes (ESs). SBP and DBP were 
analyzed separately. A random effects model was used to calculate an overall ES and 
95% confidence interval (CI). Each ES was weighed by the inverse variance to give 
more weight to studies with larger samples. Moderator analyses were conducted to 
evaluate the effects of total intervention period (e.g., ≥12 weeks, <12 weeks) and total 

exercise minutes per week (e.g., ≥150 mins, <150 mins) on overall ES. Heterogeneity 
was evaluated using Cochran’s Q statistic. Comprehensive Meta Analysis (Version 2.2) 
software was used to conduct ES calculation and moderator analyses. RESULTS: Key 
search words included short, intermittent, and accumulated bouts in Ebscohost and 
Google Scholar databases. The searches yielded 446 articles. After initial screening 
of titles and abstracts, 34 potentially relevant studies were reviewed in full, 10 studies 
involving 163 participants were included, and 20 ESs were calculated in this meta-
analysis. Overall mean ES for SBP was significant (ES = -0.324, CI = -0.59, -0.05). 
This indicated that accumulated short-bout exercise was effective in reducing SBP. 
Moderator analyses indicated that the mean ES for SBP was influenced by total 
intervention period, Qbetween (Qb) = 5.028, df = 1, p = .025, but not by total exercise 
minutes per week. Overall mean ES for DBP was not significant (ES = -0.136, CI 
= -0.45, 0.18). This indicated that short-bout exercise was not effective in reducing 
DBP. Moderator analyses indicated that the mean ES for DBP was not influenced by 
any of the two moderator variables. CONCLUSION: The accumulation of short-bout 
exercise can have a significant effect on decreasing SBP, especially with a longer 
intervention period (≥ 12 weeks). However, these changes are not seen in DBP. To 
better establish guidelines, more research should be conducted to understand the 
effects of short-bout exercise on DBP.

E-40 Free Communication/Poster ‑ Vascular 
Function
Friday, June 2, 2017, 7:30 AM ‑ 12:30 PM
Room: Hall F

2805 Board #325 June 2 9:30 AM ‑ 11:00 AM
The Impact of Laminar and Oscillatory Shear Stress on 
Cellular Adhesion Molecule Expression in HUVEC
Edward B. Crabb, Daniel E. Conway, Lindsay M. LaFratta, 
Edmund O. Acevedo, FACSM, Robert L. Franco. Virginia 
Commonwealth University, Richmond, VA.
(No relationships reported)

PURPOSE: To investigate the influence of acute laminar shear stress (LSS) on the 
expression of VCAM-1 and fractalkine on human umbilical vein endothelial cells 
(HUVEC) following prolonged exposure to oscillatory shear stress (OSS) in vitro. 
METHODS: Cultured EC were stimulated with TNF-α for 24 hr and immediately 
exposed to shear experiments using a parallel-plate flow chamber: (i) 24 hr of LSS 
or OSS, and (ii) 24 hr of OSS followed by 30 min of LSS. Cells were collected and 
incubated with primary antibodies for surface VCAM-1 and fractalkine. Samples were 
analyzed via standard fluorescence-activated cell sorting. RESULTS: Prolonged LSS 
and OSS significantly reduced the TNF-α-induced elevation in the % of gated cells 
expressing VCAM-1 (p<0.001) and fractalkine (p=0.001); however, the reduction 
in VCAM-1 caused by LSS was shown to be significantly greater than the reduction 
elicited by OSS (p=0.006). Interestingly, the mean fluorescent intensity (MFI) of 
TNF-α-induced VCAM-1 was significantly elevated by prolonged OSS (1.60±0.01 
fold [p<0.001]). Whereas, prolonged LSS had no impact on the MFI of TNF-α 
induced VCAM-1 (p=0.931). Prolonged LSS and OSS elicited a significant elevation 
in the MFI of TNF-α induced fractalkine (p=0.017). Lastly, acute LSS following 
prolonged OSS had no effect on the % of gated or MFI of cells expressing VCAM-1 
and fractalkine. CONCLUSIONS: Prolonged OSS may increase markers of vascular 
inflammation. However, an acute period of LSS, utilized as a model of physical 
activity, does not appear to alter the OSS-induced inflammatory state.

2806 Board #326 June 2 9:30 AM ‑ 11:00 AM
Physical Activity Attenuates NLRP3 Inflammasome-
associated Vascular Dysfunction in Obese Mice Heart
Jonghae Lee1, Yang Lee2, Kwangchan Kim1, Eunkyung Park1, 
Junyoung Hong1, Yoonjung Park1. 1University of Houston, 
Houston, TX. 2Texas A&M Health Science Center College of 
Medicine, College Station, TX.
Email: jlee88@central.uh.edu
(No relationships reported)

Activation of the NLRP3 inflammasome mediates the release of pro-inflammatory 
cytokine IL-1β and thereby plays a pivotal role in the inflammatory response in 
vascular pathology. An active lifestyle has beneficial effects on inflammation-
associated vascular dysfunction in obesity. However, it remains unclear how physical 
activity regulates NLRP3 inflammasome-mediated vascular dysfunction in obesity. 
PUPORSE: To determine the protective effect of physical activity on NLRP3 
inflammasome-associated vascular dysfunction in mice heart, and the potential 
underlying mechanisms. METHODS: C57BL/6J male mice were randomly divided 
into four groups: (1) control low-fat diet (LF-SED), (2) LF diet given free access to 
a voluntary running wheel (LF-RUN), (3) high-fat diet (HF-SED; 45% of calories 
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from fat), and (4) HF-RUN. Western blotting and immunofluorescence staining 
determined NLRP3 inflammasome-related signaling pathways and nitric oxide (NO) 
bioavailability-related pathways in the heart. RESULTS: Western blotting showed 
increased protein expression of NLRP3 in HF-SED (31%) compared to LF-SED, but 
it was reduced by voluntary wheel running. Immunofluorescence staining illustrated 
significantly higher expression of caspase-1 and IL-1β in coronary endothelial cells and 
arterioles in HF-SED than LF-SED, LF-RUN, and HF-RUN. Compared to LF-SED, 
decreased expression of endothelial nitric oxide synthase (eNOS; 32%) and increased 
NOX2 (NADPH oxidase 2; 51%) expression in HF-SED were normalized to the level 
of LF-SED by voluntary wheel running. CONCLUSION: Our findings suggest that 
voluntary running would oppose high fat diet-induced vascular dysfunction in mice 
heart by suppressing NLRP3 inflammasome activation and possibly improving NO 
bioavailability via increased expression of eNOS and reduced oxidative stress.

2807 Board #327 June 2 9:30 AM ‑ 11:00 AM
Vigorous-Intensity Physical Activity May Improve 
Central Aortic Pressure Response to Glucose Loading 
in Overweight/Obese Men
Toru Yoshikawa, Hiroshi Kumagai, Kanae Myoenzono, Tomoko 
Kaneko, Takehiko Tsujimoto, Kiyoji Tanaka, FACSM, Seiji 
Maeda. University of Tsukuba, Tsukuba, Japan. (Sponsor: Kiyoji 
Tanaka, FACSM)
Email: yoshikawat@live.jp
(No relationships reported)

Central aortic systolic blood pressure (cSBP) decreases after a meal or glucose 
challenge, but the response is impaired by obesity-related disorders. We have 
previously reported that the blunted cSBP response to oral glucose loading in 
overweight/obese men was normalized after a 12-week aerobic exercise training 
program. However, the most effective intensity of physical activity to improve the 
cSBP response to glucose loading is unclear. PURPOSE: To evaluate the effect 
of intensity of regular physical activity on cSBP response to oral glucose loading 
in overweight/obese men. METHODS: Thirteen overweight/obese (body mass 
index, BMI ≥25 kg/m2) men (age, 50 ± 8 years; BMI, 27.1 ± 2.5 kg/m2; mean ± SD) 
completed a 12-week aerobic exercise training program, involving both supervised 
and unsupervised walking/jogging. Physical activity time (PAT) was measured using 
a tri-axial accelerometer for 2-3 weeks prior to the exercise program and during 12 
weeks of the exercise program, and was classified into low- (1.5-2.9 METs), moderate- 
(3.0-5.9 METs), or vigorous-intensity (≥6.0 METs). Before and after the program, 
cSBP was noninvasively estimated using applanation tonometry of the radial artery 
with a validated general transfer function at fasting and 120 min after 75 g oral glucose 
loading. RESULTS: Moderate- and vigorous-intensity PAT significantly increased 
during the exercise program, whereas low-intensity PAT did not change (low-intensity: 
244 ± 55 to 254 ± 63 min/day, P = 0.39; moderate-intensity: 48 ± 16 to 70 ± 19 min/
day, P < 0.01; vigorous-intensity: 0 ± 1 to 12 ± 10 min/day, P < 0.01). Glucose loading 
significantly decreased cSBP only after the exercise program (109 ± 13 to 104 ± 14 
mmHg, P < 0.05), but not before (111 ± 15 to 110 ± 17 mmHg, P = 0.56). Changes 
in cSBP response to glucose loading after the exercise program were significantly 
correlated with changes in vigorous-intensity PAT, but not with changes in low- and 
moderate-intensity PAT (low-intensity: rs = 0.03, P = 0.93; moderate-intensity: rs 
= −0.16, P = 0.61; vigorous-intensity: rs = −0.78, P < 0.01). CONCLUSIONS: 
Vigorous-intensity physical activity during the 12 weeks of aerobic exercise training 
program may have improved the cSBP response to oral glucose loading in overweight/
obese men. Supported by Grant-in-Aid for JSPS Fellows (15J00840).

2808 Board #328 June 2 9:30 AM ‑ 11:00 AM
The Impact of Repetitive Long-duration Water 
Immersion on Vascular Function
Erin E. Simmons, Elizabeth R. Bergeron, John P. Florian. Navy 
Experimental Diving Unit, Panama City, FL.
Email: ees06f@tamu.edu
(No relationships reported)

While physiological responses to water immersion (WI) are well-studied, the vascular 
responses after WI are less understood. PURPOSE: The objective of this study was to 
quantify the changes in endothelial function and vascular stiffness following repeated 
six-hour WIs with surface-supplied air.
METHODS: Sixteen healthy subjects (15 male) performed six-hour resting 
thermoneutral water immersions (WI) at 1.35 atmospheres absolute (ATA) for four 
consecutive days, with follow-up on the fifth day. Measurements included endothelial 
function and arterial stiffness (peripheral arterial tonometry), beat-to-beat blood 
pressure (photoplethysmography), heart rate (HR), and plasma volume (PV) calculated 
from changes in hemoglobin and hematocrit.
RESULTS: The reactive hyperemia index (RHI), a marker of endothelial function, 
increased with repeated immersions (p=0.008) as did lnRHI (p=0.025). By WI 3, 
RHI and lnRHI increased 16% and 17%, respectively, compared to WI 1 values, but 
no significant differences were detected between WI 4 and WI 1 for either measure. 

Absolute arterial stiffness (augmentation index, AI) increased by an average of 33% 
(p<0.001) and AI normalized for HR (AI@75) by 11% (p=0.12) following each 
WI. PV decreased significantly by 13.2% (p<0.001) following WI and remained 
6.8% lower at follow-up compared to pre-WI. Systolic blood pressure significantly 
decreased by an average of 2.5% following each WI (p=0.012). HR decreased 4.3% 
after each WI (p<0.001) but increased overall by 6.6% over the course of repeated WI 
(p<0.001). Total peripheral resistance increased by an average of 13.1% following WI 
(p=0.003).
CONCLUSION: Four consecutive days of six-hour WIs while breathing air at 1.35 
ATA results in a transient increase in arterial stiffness following each WI as well as an 
increase in endothelial function on the third day. Additionally, in the context of acute 
exposure to WI, blood pressure and endothelial function diverge from their usual direct 
associations with arterial stiffness

2809 Board #329 June 2 9:30 AM ‑ 11:00 AM
Serum CTRPs Levels Are Associated With Exercise 
Training-induced Reduction Of Arterial Stiffness In The 
Elderly
Natsuki Hasegawa1, Shumpei Fujie1, Masataka Uchida1, 
Naoki Horii1, Toshiyuki Kurihara1, Kiyoshi Sanada1, Takafumi 
Hamaoka, FACSM2, Motoyuki Iemitsu1. 1Ritsumeikan 
University, Kusatsu, Japan. 2Tokyo Medical University, Tokyo, 
Japan. (Sponsor: Takafumi Hamaoka, FACSM)
(No relationships reported)

Habitual aerobic exercise reduces arterial stiffness and decreases fat accumulation, 
concomitant with an elevated serum level of adiponectin, as an adipokine of anti-
inflammatory factor. Adiponectin regulates endothelial nitric oxide (NO) synthase 
in endothelial cells, promoting NO production. Recently, C1q/tumor necrosis factor-
related proteins (CTRPs) has been identified as a novel adipokines and are paralog 
of adiponectin. However, the association between exercise-training effects of arterial 
stiffness and circulating CTRPs levels remain unclear.
PURPOSE: This study aimed to clarify whether reduction of arterial stiffness by 
exercise training is associated with change in serum levels of CTRPs.
METHODS: Fifty-six middle-aged and older subjects were enrolled in this study. 
The study subjects were randomly divided into two groups: the training group (n = 
28, 68 ± 1 years) and the control group (n = 28, 65 ± 2 years). Subjects in the training 
group completed 8-week of aerobic exercise training (60–70% peak oxygen uptake 
[VO2peak] for 45 min, 3 days/week). Before and after the intervention, we measured 
body composition by magnetic resonance imaging (MRI) and dual-energy x-ray 
absorption (DXA), carotid-femoral pulse wave velocity (cfPWV) as an indicator 
of arterial stiffness, and serum CTRPs (adiponectin, CTRP3, CTRP5, CTRP9) 
concentrations using enzyme-linked immunosorbent assay (ELISA) method.
RESULTS: In the training group, %body fat, abdominal visceral fat area and cfPWV 
were significantly decreased after the intervention (P < 0.05). Moreover, aerobic 
exercise training significantly elevated serum adiponectin and CTRP5 levels (P < 
0.05) and tended to increase serum CTRP3 level. Additionally, the training-induced 
change in cfPWV was negatively correlated with training-induced change in serum 
adiponectin, CTRP3 and CTRP5 levels (r = -0.46, r = -0.52, r = -0.39, respectively, P < 
0.05). By contrast, none of these parameters changed significantly in the control group.
CONCLUSION: These results suggest that the exercise training induced increase 
in serum CTRPs levels may be associated with the reduction of arterial stiffness in 
middle-aged and older adults.
Supported by Grants-in-Aid for Scientific Research (#26282199 and #16K13059, M. 
Iemitsu) and JSPS KAKENHI (#16J09131, N. Hasegawa)

2810 Board #330 June 2 9:30 AM ‑ 11:00 AM
Evidence Suggesting Reduced Macrovascular and 
Microvascular Dilator Function in Well-Healed Burned 
Survivors
Amy N. Adams1, Steven A. Romero1, Daniel Gagnon2, Manall 
F. Jaffery1, Matthew N. Cramer1, Ken Kouda3, Gilbert Moralez1, 
Craig G. Crandall, FACSM1. 1Institute for Exercise and 
Environmental Medicine, Dallas, TX. 2Montreal Heart Institute 
and Université de Montréal, Montreal, QC, Canada. 3Wakayama 
Medical University, Wakayama, Japan. (Sponsor: Craig 
Crandall, FACSM)
Email: AmyAdams3@texashealth.org
(No relationships reported)

In healthy non-burned individuals, prolonged physical inactivity impairs vascular 
function and structure evidenced by reduced resting femoral artery diameter and 
macrovascular and microvascular dilator function. Burn survivors are exposed to 
prolonged physical inactivity immediately post-injury, which often persists years 
into recovery. Therefore, burn survivors may be at a heightened risk for vascular 
dysfunction. PURPOSE: To test the hypothesis that macrovascular and microvascular 
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dilator function is reduced in burn survivors compared with healthy non-burned 
controls. METHODS: Seven healthy non-burned adults (3 females; age 32 ± 10 years; 
mass 72 ± 22 kg; height 167 ± 9 cm; mean ± SD) and 12 adults having sustained a burn 
injury covering at least 20% of their body surface area 11 ± 8 years prior to assessment 
(5 females; age 39 ± 16 years; mass 82 ± 20 kg; height 171 ± 11 cm; body surface area 
burned 53 ± 23 %) participated in this study. Macrovascular (flow mediated dilation) 
and microvascular (peak reactive hyperemia and area under the curve) dilator function 
was assessed, via duplex ultrasonography, of the brachial artery following 5 minutes of 
arterial occlusion. Nitroglycerin mediated dilation (0.4 mg sublingual administration) 
was used to assess endothelial independent vasodilation. RESULTS: Macrovascular 
dilator function tended to be reduced in burn survivors (controls 7.6 ± 1.0% vs burn 
survivors 5.1 ± 0.8%; P = 0.08). Likewise, forearm vascular conductance area under 
the curve (controls 2.73 ± 0.34 ml mmHg-1 vs burn survivors 2.03 ± 0.26 ml mmHg-

1; P = 0.1) and peak forearm vascular conductance (controls 5.27 ± 0.56 ml min-1 
mmHg-1 vs burn survivors 4.07 ± 0.42 ml min-1 mmHg-1; P = 0.1) tended to be lower 
in burn survivors. Nitroglycerin mediated vasodilation did not differ between groups 
(controls 21.8 ± 2.3% vs burn survivors 21.1 ± 2.4%; P = 0.8). CONCLUSION: In 
these preliminary data, macrovascular and microvascular dilator function tends to be 
impaired in burn survivors. However, endothelial independent vasodilation is well 
maintained in these individuals, suggesting that endothelial dysfunction contributes 
to their attenuated macrovascular and microvascular dilator responses. Funded by 
National Institutes of Health (GM-068865).

2811 Board #331 June 2 9:30 AM ‑ 11:00 AM
Serum Salusin-α Level Is Associated With Exercise 
Training-induced Reduction Of Arterial Stiffness In The 
Elderly
Shumpei Fujie1, Natsuki Hasegawa1, Masataka Uchida1, 
Naoki Horii1, Kiyoshi Sanada1, Takafumi Hamaoka, FACSM2, 
Motoyuki Iemitsu1. 1Ritsumeikan University, Kusatsu, Shiga, 
Japan. 2Tokyo Medical University, Tokyo, Japan. (Sponsor: 
Takafumi Hamaoka, FACSM)
Email: sh0017hv@ed.ritsumei.ac.jp
(No relationships reported)

Aging-induced elevation of blood pressure and arterial stiffness is reduced by aerobic 
exercise training. Administration of salusin-α to healthy rats induces a decrease in 
mean arterial blood pressure, and circulating salusin-α level was lower in patients with 
hypertension or coronary artery disease compared with healthy controls. Additionally, 
circulating salusin-α level is significantly negative correlated with brachial-ankle 
pulse wave velocity (baPWV) as an indicator of systemic arterial stiffness. However, 
it is unclear whether circulating salusin-α level is associated with exercise training-
induced reduction of risks for hypertension and arteriosclerosis.PURPOSE: The aim 
of this study was to investigate whether serum salusin-α level is associated to exercise 
training-induced changes in blood pressure and arterial stiffness in healthy middle-
aged and older adults.
METHODS: Twenty-eight healthy middle-aged and older subjects (67 ± 1 years) were 
participated in this study. Subjects completed 8-week of aerobic exercise training (60-
70% peak oxygen uptake [VO2peak] for 45 min, 3 days/week). We measured brachial 
blood pressure, carotid-femoral pulse wave velocity (cfPWV) as an indicator of central 
arterial stiffness, and VO2peak as an indicator of cardiorespiratory fitness.
RESULTS: After the exercise intervention, VO2peak was significantly increased, 
and systolic blood pressure and cfPWV were significantly decreased (each P<0.05). 
Serum salusin-α level was significantly increased after the exercise training (P<0.05). 
Additionally, significant negative correlations between the training effects of serum 
salusin-α level and cfPWV (r=−0.580, P<0.05) and systolic blood pressure (r=−0.409, 
P<0.05) were seen.
CONCLUSIONS: These results suggest that aerobic exercise training-induced 
changes in serum salusin-α level may be related to the reduction of blood pressure and 
arterial stiffness in healthy middle-aged and older adults.Supported by Grants-in-Aid 
for Scientific Research (#26282199, M. Iemitsu; #16J08331, S. Fujie)

2812 Board #332 June 2 9:30 AM ‑ 11:00 AM
Physical Fitness Protects Against Age-Related 
Vascular Dysfunction in the Lower Limb
Matthew J. Rossman1, H. Jonathan Groot2, Ryan S. Garten3, 
Eivind Wang4, Jan Helgerud4, Jan Hoff4, Russell S. Richardson5. 
1University of Colorado, Boulder, CO. 2University of Utah, Salt 
Lake City, UT. 3Virginia Commonwealth University, Richmond, 
VA. 4Norwegian University of Science and Technology, 
Trondheim, Norway. 5University of Utah, salt lake city, UT.
Email: matt.j.rossman@gmail.com
(No relationships reported)

Vascular function is reduced with sedentary aging, which contributes to increased 
cardiovascular disease risk with age. Physical activity can prevent, and/or reverse, age-
related vascular dysfunction. Data supporting the beneficial impact of physical activity, 

however, are primarily derived from assessments of vascular function in the arm. 
PURPOSE: This study sought to examine the impact of aging and physical fitness on 
lower limb vascular function. METHODS: Flow-mediated dilation (FMD, Doppler 
ultrasound) of the superficial femoral and popliteal arteries (SFA and PA, respectively) 
was assessed in a total of 32 subjects, consisting of 8 young sedentary (Y; 23±1 yrs), 
8 old sedentary (OS; 73±2 yrs), 8 old active (OA; 71±2 yrs), and 8 old endurance 
trained (OT; 72±1 yrs) adults. Subjects were grouped based upon age, physical activity 
(interview and accelerometry), and maximal oxygen consumption (VO2max) assessed 
on a cycle ergometer. RESULTS: FMD was reduced in the OS group relative to the Y 
in the SFA (Y: 4.3±0.9%, OS:1.7±0.4%, p<0.05) and PA (Y: 6.3±0.9% OS: 1.9±0.4%, 
p<0.05). Increasing levels of physical fitness corresponded to an increase in FMD 
in the SFA (OA: 2.9±0.6%, OT: 4.3±0.8%) and PA (OA: 2.3±0.8%, OT: 5.2±1.1%), 
such that SFA FMD was not different from the Y in the OA and OT groups, and PA 
FMD was not different from the Y in the OT group. Additionally, in the old subjects, 
both SFA (r=0.44) and PA (r=0.48) FMD were significantly correlated with VO2max. 
CONCLUSION: Collectively, these data suggest that physical fitness diminishes the 
detrimental effect of aging on lower limb vascular function. Importantly, these data 
extend observations in the arm, in terms of the benefits of physical activity on vascular 
function with advancing age, to the lower limb, which, as a consequence of limb-
specific vascular aging, may be at a greater predisposition for age-related vascular 
dysfunction.

2813 Board #333 June 2 9:30 AM ‑ 11:00 AM
The Acute Effect of Total Resistance Training Load on 
Blood Pressure: A Meta-Analysis
Engell Quesada-Valle, Elizabeth Carpio-Rivera, Andrea Solera-
Herrera. University of Costa Rica, San José, Costa Rica.
Email: engellqv@gmail.com
(No relationships reported)

Systemic arterial hypertension is a multifactorial disease with high prevalence in 
the elderly population. Resistance training has shown promising results in reducing 
hypertension; finding mainly explained by the post-exercise hypotensive effect. 
PURPOSE: The purpose of this meta-analysis was to determine the acute effect of 
the total resistance training load on blood pressure (BP). METHODS: A systematic 
search of articles evaluating post-exercise BP responses published until June 2016 was 
performed in 6 databases. Risk of bias was assessed using a 5 point Likert-type scale. 
Hedge’s standardized mean difference effect size (ES) was calculated for each result; 
then, ESs pooled using random-effects models. Non-overlapping 95% confidence 
intervals (CI95%) were considered statistically significant. Heterogeneity was assessed 
using Q and I2, while funnel plots and Egger’s regression test were used to assess 
small-study effects (potential bias). The z-test was computed to determine whether ESs 
were different from zero. RESULTS: Twelve studies were selected, representing 171 
subjects for a total of 342 ESs. For systolic BP, the overall ES was -0.86 (CI95% = -0.73, 
-1.02; z ≠ 0, p < 0.05), which translates to a reduction of 6.3 mmHg. For diastolic 
BP, the ES was -0.51 (CI95% =, -0.62, -0.40; z ≠ 0, p < 0.05), which translates to a 
reduction of 3.3 mmHg. Normotensive and physically-active participants who were 
prescribed exercise intensities based on submaximal tests showed higher reductions in 
BP than hypertensive, sedentary, and when one maximal repetition (1-RM) was used 
for exercise intensity prescription (p < 0.05). Significant reductions in diastolic BP 
following exercise were observed with higher session total training load (r = -0.23, p < 
0.05). CONCLUSIONS: The total resistance training load is highly correlated to post-
exercise BP reductions, providing significant clinical benefits for patients.

2814 Board #334 June 2 9:30 AM ‑ 11:00 AM
Arterial Stiffness is Not Altered in Well-Healed Burn 
Survivors.
Manall F. Jaffery1, Steven A. Romero1, Daniel Gagnon2, Amy 
N. Adams1, Ken Kouda3, Matthew N. Cramer1, Matthew N. 
Cramer1, Gilbert Moralez1, Naomi Kennedy1, Craig G. Crandall, 
FACSM1. 1Institute for Exercise and Environmental Medicine 
(IEEM), Dallas, TX. 2Université de Montréal, Montreal, QC, 
Canada. 3Wakayama Medical University, Wakayama, Japan. 
(Sponsor: Craig Crandall, FACSM)
Email: manalljaffery@texashealth.org
(No relationships reported)

Recovery from severe burn injuries involves prolonged hospitalization and 
accompanying bed rest. Additionally, burn survivors are often physically inactive 
for years following the burn injury, which together with the aforementioned bed rest 
during hospitalization may contribute to a reduction in vascular health. Purpose: 
Using arterial stiffness as an indicator of vascular health, the purpose of this study was 
to test the hypothesis that arterial stiffness is greater in burn survivors compared with 
non-burned control subjects, indicative of a less compliant vascular bed. Methods: 
Central (carotid-femoral) and peripheral (carotid-radial) arterial stiffness were assessed 
via pulse wave velocity (Doppler) in eight non-burned adults (4 females; age 33 ± 
10 years; height 167 ± 8 cm; mass 76 ± 24 kg; mean ± SD) and 15 burn survivors (8 
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females; age 40 ± 15 years; height 170 ± 11 cm; mass 80 ± 19 kg; mean ± SD). Burn 
survivors had an average of 49 ± 23% (range: 16 - 85%) body surface area burned and 
were at least two years post burn injury. Results: Neither peripheral arterial stiffness 
(controls: 8.3 ± 0.5 m s-1; burn survivors: 7.8 ± 0.4 m s-1; P = 0.5) nor central arterial 
stiffness (controls: 6.6 ± 0.6; burn survivors: 6.7± 0.5 m s-1; P = 0.9) differed between 
groups. Conclusions: These data suggest that arterial stiffness is not altered in well-
healed burn survivors.
Supported by NIH Grant R01 GM-068865.

2815 Board #335 June 2 9:30 AM ‑ 11:00 AM
Effect Of Topical EMLA Application On Cutaneous 
Sympathetic C-fiber Function
Kevin Wr Kunz, Gary W. Mack, 84602, FACSM. Brigham 
Young University, Provo, UT. (Sponsor: Gary W. Mack, FACSM)
(No relationships reported)

Purpose: Activation of nociceptive afferents (small C-fibers) in the skin results in 
the activation of an axon reflex mediated increase in cutaneous blood flow. Topical 
lidocaine (EMLA) is often used to mitigate the axon reflex and its impact on the skin 
blood flow response to local heating. However, it is possible that EMLA would impact 
cutaneous sympathetic nerves which are also small C-fibers. Methods: To evaluate 
this hypothesis, we examined the effect of topical EMLA application on axon reflex 
mediated sweating induced by intradermal electrical stimulation in 10 subjects with 
and without EMLA application. Local sweat rate (SR) was measured by passing dry 
gas through a small sweat capsule mounted on the skin. The skin was stimulated at 
a constant current intensity of 2.5 mA for 30 s at frequencies of 0.2, 1, 2, 4, 8, 16, 
32, and 64 Hz using two small stainless steel stimulating electrodes. This procedure 
produced a sigmoid shape stimulus-response curve when we plotted the area under the 
SR-time curve versus stimulus frequency. Results: In control conditions peak local 
SR during 64 Hz stimulation averaged 0.364 ± 0.219 mg • min-1 • cm-2 which was 
significantly (p<0.05) reduced by application of EMLA to 0.078 ± 0.098 mg • min-1 • 
cm-2. The stimulus-response curves were significantly different from each other with 
a significant reduction in the plateau with EMLA (11.7 ± 1.3 versus 2.6 ± 0.6, p<0.05) 
but with a similar EC50 values (7.2 ± 0.11 versus 9.9 ± 0.2 Hz). Conclusion: These 
data support the hypothesis that topical application of EMLA does impact cutaneous 
sympathetic C fiber function. As such, topical EMLA cream should not be viewed as 
an appropriate method to selectively eliminate superficial sensory fiber activity from 
studies of human cutaneous blood flow.

2816 Board #336 June 2 9:30 AM ‑ 11:00 AM
Effect Of Habitual Interval Walking On Arterial Stiffness 
In Older Adults
Takanobu Okamoto, Ryota Kobayashi, Yuto Hashimoto, 
Hiroyuki Hatakeyama. Nippon Sport Science University, 
Setagaya-ku, Tokyo, Japan.
Email: tokamoto@nittai.ac.jp
(No relationships reported)

Arterial stiffness that increases with aging is an independent risk factor for 
cardiovascular diseases. Interval walking is an effective way to prevent cardiovascular 
diseases.
PURPOSE: The present study aimed to determine whether habitual interval walking 
decreases arterial stiffness in older adults. METHODS: Fifty-four older adults (72.3±5 
yrs) were randomly assigned to undergo interval walking (IW; n=26; male, n=14) or 
normal walking (NW; n=28; male, n=11). The IW group repeated five 3-min walks 
at ≤40% (low intensity) and ≥70% (high intensity) peak aerobic capacity for a total 
of 6 min per set. The NW group walked continuously at 50% (moderate intensity) 
peak aerobic capacity. Both groups repeated the walks 3-6 days/week for 20 weeks. 
The IW group was instructed to walk at high intensity (fast walking) for ≥60 min per 
week (total walking time per week: ≥120 min). The NW group walked each week 
for a total of ≥120 min. Energy expenditure during each walk was monitored using 
a triaxial accelerometer. Carotid-femoral (cf) and femoral-ankle (fa) pulse wave 
velocity (PWV), which reflects central (aortic) and peripheral (leg) arterial stiffness, 
were measured using an automatic oscillometric device (form PWV/ABI, Omron-
Colin Co. Ltd., Komaki, Japan). Brachial systolic and diastolic blood pressure and 
heart rate were simultaneously measured using an automatic waveform analyzer and 
electrocardiography during waveform recording. The cfPWV, faPWV, brachial blood 
pressure, and heart rate were measured before (baseline) and at 10 and 20 weeks after 
both types of walking. RESULTS: The weekly amount of energy expended while 
walking was significantly lower in the IW, than in the NW group (IW vs. NW; 566±37 
vs. 1166±147 kcal, p<0.05). The cfPWV in both groups significantly decreased from 
baseline to 20 weeks (IW; 1283±41 to 1167±44 cm/sec, NW: 1214±40 to 1159±34 cm/
sec, p<0.05, respectively), whereas the faPWV in both groups did not. The degree of 
changes in cfPWV was significantly lower in the IW than in the NW group (IW vs. 
NW; 9±2 vs. 4±1 %, p<0.05). CONCLUSIONS: These results suggest that central 
arterial stiffness was apparently reduced by IW despite a decreased energy expenditure 
compared with NW in older adults. Therefore, risk factors for cardiovascular diseases 
seemed to be decreased more effectively in IW than NW.

2817 Board #337 June 2 9:30 AM ‑ 11:00 AM
Post Exercise Hypotension and Blood Flow 
Characteristics Between Eccentric and Concentric 
Exercise
Jon Stavres, Stephen Fischer, John McDaniel. Kent State 
University, Kent, OH.
(No relationships reported)

PURPOSE: Post exercise hypotension following resistance training has been 
reported in a variety of populations, though its mechanisms are not clear. The role 
of metabolism in post-exercise hypotension can be explored through the isolation of 
eccentric and concentric contraction, due to the greater metabolic cost of concentric 
contractions. Therefore the purpose of this study is to determine how metabolic 
activity, independent of mechanical work, influences post-exercise hypotension. 
METHODS: Twelve healthy participants (6 male, 6 female) completed a traditional, a 
concentric, and an eccentric exercise session, each matched for total work. Participants 
performed 3 sets of 10 repetitions in the traditional session and 3 sets of 20 repetitions 
in the concentric and eccentric session, all at 65% of a predetermined 1 repetition 
max. Blood pressure was collected at baseline, after each exercise (6), and every 15 
minutes after exercise for 2 hours. Brachial and femoral blood flow were also assessed 
at baseline, immediately after exercise, and at 30, 60, 90, and 120 minutes after 
exercise. RESULTS: Repeated measures ANOVA results indicated a significant main 
effect of time (F9,90=2407, P=.017), condition (F2,20=9.29, p=.001), and a significant 
time by condition interaction (F18,180=5.12, p<.001) for mean arterial pressure (MAP). 
Results also indicated significant main effects of time (F2,22=10.10, P<.001), condition 
(F5,55=32.24, P<.001), and a time by condition interaction (F10,110=9.13, P<.001) for 
brachial blood flow; and significant main effects of time (F5,55=2.59, P<.001), condition 
(F2,22=7.93, P=.001 ), and a time by condition interaction (F910,110=1.75, P=.012) for 
femoral blood flow. CONCLUSIONS: Results from this study indicate that metabolic 
activity does influence post exercise hypotension independently from factors related to 
force production. Furthermore, these data suggest that eccentric exercise may elicit a 
sustained post exercise hypertensive response.

2818 Board #338 June 2 9:30 AM ‑ 11:00 AM
Reductions In Posterior Cerebral Blood Flow Are 
Susceptible To Orthostatic Stress During Post-exercise 
Acute Hypotension
Takuro Washio1, Jennifer R. Vranish2, Jasdeep Kaur2, Benjamin 
E. Young2, Paul J. Fadel, FACSM2, Shigehiko Ogoh, FACSM1. 
1Toyo university, kawagoe, Japan. 2University of Texas at 
Arlington, Arlington, TX. (Sponsor: Shigehiko Ogoh, FACSM)
Email: t.wasshie@gmail.com
(No relationships reported)

Recent work suggests that reductions in posterior cerebral blood flow (CBF) rather 
than anterior CBF may be associated with orthostatic intolerance. Thus, we reasoned 
that the response of posterior CBF to post-exercise acute hypotension may be related to 
“grey- or black-out” after heavy resistance exercise.
PURPOSE: We tested the hypothesis that the response of posterior CBF to post-
exercise acute hypotension is modified by orthostatic stress.
METHODS: Nine healthy subjects performed handgrip exercise (HG) for 3 min at 
30% maximum voluntary contraction with and without lower body negative pressure 
(LBNP; -40mmHg) applied before, during and for 1 min following HG. Vertebral 
artery (VA) blood flow was measured throughout using duplex Doppler ultrasound.
RESULTS: At rest, there was no difference in VA blood flow between with and 
without LBNP (P=0.39), while stroke volume was significantly decreased (P<0.01). 
HG increased VA blood flow similarly from resting baseline with (+31.7 ± 6.3 
%baseline) and without (+30.9 ± 2.8 %baseline) LBNP. VA blood flow and mean 
arterial pressure decreased immediately after HG (recovery from 0 to 15sec) with 
and without LBNP (P<0.01). However, the reduction in VA blood flow was larger 
with LBNP (-35.8 ± 4.2 ml/min) than without LBNP (-20.0 ± 3.3 ml/min, P<0.05). In 
contrast, there was no difference in VA vascular conductance between conditions at 
rest, during HG or recovery.
CONCLUSIONS: The application of LBNP augmented the reduction of posterior 
CBF to post-exercise acute hypotension. This reduction in VA blood flow appeared to 
be driven by the decrease in arterial blood pressure as there were no differences in VA 
vascular conductance with LBNP. Collectively, these findings suggest that posterior 
CBF is sensitive to orthostatic stress during post-exercise acute hypotension and may 
be associated with “grey- or blackout” after heavy resistance exercise.
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2819 Board #339 June 2 9:30 AM ‑ 11:00 AM
Internal Laboratory Validation of Flow Mediated 
Dilation Analysis
Brycen J. Ratcliffe, Robert Pawlak, Francisco Morales, 
Caleb Harrison, Alvaro N. Gurovich, FACSM. Indiana State 
University, Terre Haute, IN. (Sponsor: Alvaro N Gurovich, 
FACSM)
Email: bratcliffe2@sycamores.indstate.edu
(No relationships reported)

Flow Mediated Dilation (FMD) has immense potential to become a clinical, non-
invasive assessment of endothelial function. However FMD analysis techniques could 
deviate significantly in different laboratories if a validation process is not involved.
PURPOSE: To provide validation to the assessment of FMD analysis in our lab and to 
standardize this process as a first step in every lab before reporting results of FMD.
METHODS: Brachial and femoral arteries FMD was performed on 30 young, 
apparently healthy participants (15 males). For the intratester reliability study, 10 
subjects were asked to come to the lab for a second brachial FMD within 48 hours. All 
FMD procedures were performed by the same investigator, while the FMD analyses 
were performed by 2 independent testers who were blind to each other analyses. FMD 
analyses included baseline artery diameter measurements, peak artery diameter after 
5 minutes of ischemia, and FMD. Analysis was completed via Brachial Analyzer for 
Research Software (Medical Imaging Applications LLC, Coralville, Iowa) by both 
testers. Intratester and intertester reliability were determined by using coefficient of 
variation (CV) between first and second visit (intratester) and between results obtained 
by both testers (intertester).
RESULTS: For tester 1, the intratester CVs were 4.45% (±6.31%) for brachial 
baseline artery diameter, 5.23% (±6.47%), for brachial peak artery dilation, and for 
brachial FMD was 2.42% (±1.77%). For tester 2, the intratester CVs were 5.08% 
(±6.64%) for baseline brachial artery diameter, 5.60% (±7.49%) for peak brachial 
artery dilation, and for FMD was 4.82% (±5.82%). The intertester CVs were 2.40% 
(±1.94%) for brachial baseline artery diameter, 3.16% (±3.00%) for brachial peak 
artery dilation, and 3.37% (±3.46%) for brachial FMD, and 4.52% (±9.42%) for 
femoral baseline artery diameter, 5.50% (±12.55%) for femoral peak artery dilation, 
and 3.46% (±3.36%) for femoral FMD.
CONCLUSIONS: All CVs were under or around 5%, confirming a strong reliability 
of the method. Our lab has illustrated the accuracy necessary to reproduce quality 
results from FMD procedures results due of the significantly low coefficient of 
variation. It is necessary for all labs to validate FMD procedures, to obtain a 
reproducible and validated value for future procedures utilizing FMD.

2820 Board #340 June 2 9:30 AM ‑ 11:00 AM
Influence of an Acute Bout of Sitting on Leg Vascular 
Function
Jennifer R. Vranish1, Benjamin E. Young1, Brandi Y. Stephens1, 
Jasdeep Kaur1, Jaume Padilla2, Paul J. Fadel, FACSM1. 
1University of Texas at Arlington, Arlington, TX. 2University of 
Missouri, Columbia, MO. (Sponsor: Paul J. Fadel, FACSM)
(No relationships reported)

Following an extended sitting challenge of 1-6 hours, endothelial function measured 
via flow-mediated dilation (FMD) is impaired in the leg. Further, this impairment has 
been shown to be mediated by the reduction in shear stress that occurs in the legs with 
prolonged sitting. Interestingly, previous findings have demonstrated that prolonged 
periods of sitting result in a reduction in shear rate as early as 10 minutes into the 
sitting period. However, it is unknown whether this acute reduction in shear stress is 
sufficient to alter conduit artery endothelial function or if the decline in shear stress 
must be maintained for a longer period.
PURPOSE: We tested the hypothesis that 10 minutes of sitting would result in a 
reduction in popliteal artery shear stress and an impairment in FMD.
METHODS: Popliteal artery diameter and blood velocity were continuously recorded 
via duplex Doppler ultrasound in ten healthy men before, during, and after a 10 minute 
sitting period. In addition, popliteal artery FMD was performed before and after the 
acute sitting period. Shear rate was calculated as [8 x mean blood velocity/diameter]. 
FMD was calculated as [(peak diameter – base diameter)/base diameter x 100] and was 
ANCOVA-corrected for hyperemic shear rate AUC.
RESULTS: Popliteal artery shear rate was significantly reduced with 10 minutes of 
sitting (PreSit: 57.1±11.2 s-1 vs. PostSit: 37.4±5.1 s-1; P = 0.034); however popliteal 
artery FMD was unaffected (PreSit: 4.5±0.6% vs. PostSit: 4.6±0.8%; P = 0.738). 
ANCOVA-corrected FMD yielded similar results (P = 0.715). Interestingly, reactive 
hyperemia, a measure of microvascular dilator function, tended to be lower following 
the acute bout of sitting (PreSit: 59,243±9,642 a.u. vs. PostSit: 41,201±6,578 a.u.; P = 
0.06).
CONCLUSIONS: These preliminary findings demonstrate that shear rate is 
diminished within the first 10 minutes of sitting, yet this stimulus is not sufficient 
to affect conduit artery endothelial function. However, microvascular function 

may be more sensitive to this brief reduction in shear stress, suggestive of a 
distinction between sitting-induced impairments in macrovascular and microvascular 
responsiveness.
Supported by UTA College of Nursing and Health Innovation.

2821 Board #341 June 2 9:30 AM ‑ 11:00 AM
Habitual Endurance Exercise And Vascular Mechanical 
Biomarkers Derived From Arterial Reservoir Pressure 
Analyses
Hsin-Fu Lin1, Takashi Tarumi2, Andreana Haley3, Hao-Min 
Cheng4, Chen-Huan Chen4, Hirofumi Tanaka, FACSM3. 
1National Taiwan University, Taipei, Taiwan. 2University of 
Texas-Southwestern Medical Center, Dallas, TX. 3University of 
Texas at Austin, Austin, TX. 4Taipei Veterans General Hospital, 
Taipei, Taiwan. (Sponsor: Hirofumi Tanaka, FACSM)
Email: datoe.lin@gmail.com
(No relationships reported)

A number of vascular mechanical biomarkers have been developed and proposed 
to predict cardiovascular outcomes. Among them, systolic (SC) and diastolic rate 
constants (DC) of reservoir pressure waveform have recently been shown to predict 
future cardiovascular events in large cohort studies. Impairments in arterial reservoir 
functions can result in a larger reservoir pressure wave with accelerated reservoir 
filling rate (higher SC) and faster reservoir emptying rate (higher DC). Currently, 
the effects of regular exercise training on these vascular biomarkers are unknown. 
Purpose: We determined the role of habitual aerobic exercise on well-established 
vascular function measures and novel arterial reservoir pressure parameters by using 
both cross-sectional and interventional approaches. Methods: First, we studied 
60 apparently healthy, normotensive adults who were either sedentary (SED) or 
endurance-exercise trained (ET). Second, we studied 16 sedentary healthy subjects 
before and after a 3-month endurance training, and their data were compared with a 
sedentary time control group (N=10). Results: The cross-sectional analyses showed 
that ET had higher aerobic fitness, carotid artery distensibility, and lower pulse 
wave velocity compared with SED. Of the reservoir pressure waveform analysis, 
ET demonstrated a lower DC, the rate of reservoir pressure decay during diastole 
phase, than SED. DC was negatively associated with aerobic fitness and positively 
associated with central systolic blood pressure (cSBP) and pulse wave velocity. In 
the intervention approach, regular aerobic exercise reduced cSBP and DC. Changes 
in cSBP were positively associated with SC. Conclusions: Both cross-sectional and 
interventional approaches consistently demonstrate that regular aerobic exercise 
modulates diastolic constant of reservoir pressure waveform that represents reservoir 
emptying. This may be one mechanism by which habitual endurance exercise lowers 
the risk of vascular diseases.

2822 Board #342 June 2 9:30 AM ‑ 11:00 AM
High Fit Older Adults Maintain a Similar Endothelial 
Response to Acute Inflammation as Younger Adults
Elizabeth C. Schroeder1, Abbi D. Lane-Cordova2, Sushant M. 
Ranadive3, Tracy Baynard, FACSM1, Bo Fernhall, FACSM1. 
1University of Illinois at Chicago, Chicago, IL. 2Northwestern 
University, Chicago, IL. 3Mayo Clinic, Rochester, MN. (Sponsor: 
Bo Fernhall, FACSM)
(No relationships reported)

Acute and chronic inflammation are associated with an increased risk of cardiovascular 
(CV) events in older adults and reduced endothelial function (flow-mediated dilation; 
FMD). Higher cardiorespiratory fitness levels are associated with lower risk of CV 
events and improved vascular function. Whether fitness plays a role in the endothelial 
response during acute inflammation is unknown. Purpose: To evaluate the role of 
fitness in the endothelial response to acute inflammation in younger (YA) and older 
(OA) adults. Methods: An influenza vaccine induced acute inflammation in 23 YA 
(12 male, 26±4 yrs, 24.0±3.5 kg/m2) and 60 OA (20 male, 65±5 yrs, 27.8±5.0 kg/
m2). Blood pressure, FMD and serum inflammatory markers were measured before 
vaccination and 24 hours after. VO2max was measured via a treadmill test. Participants 
were divided into low and high fitness by age group. Results: OA with high fitness 
reduced FMD more than OA with low fitness (p=0.04) at 24h even with similar 
C-reactive protein and interleukin-6 responses. Both high and low fit YA similarly 
decreased FMD at 24 hr (p=0.76). YA and high fit OA had a similar reduction (relative 
%) in FMD. There were no differences in baseline FMD or blood pressure changes 
in either group. Regression analyses indicated no association between VO2max and 
change in FMD (β=-0.01, p=0.98) in YA, whereas an association existed in OA (β=-
0.36, p=0.04) after adjusting for age, sex, BMI and baseline FMD. Conclusion: In OA, 
higher fitness is associated with a greater decrease in endothelial function during acute 
inflammation; high fit OA had a similar endothelial response compared to YA. This 
suggests intact reactivity of the vasculature to stress in high fit OA, which indicates a 
healthier vessel in high fit versus low fit OA.
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YA – High 
Fit

YA – Low 
Fit

OA – High 
Fit

OA – Low 
Fit

n 12 11 33 27
VO2Max, ml/kg/
min 49.7 (4.9)* 36.6 (4.9) 30.6 (4.2)* 20.1 (3.1)

Baseline FMD, % 12.2 (2.9) 11.9 (5.0) 6.3 (3.5) 5.6 (2.6)
Baseline CRP, mg/l 1.2 (0.7)* 0.6 (0.5) 2.2 (2.9) 2.9 (2.2)
Baseline IL-6, 
pg/ml 1.1 (0.7) 0.8 (0.4) 1.6 (1.2) 1.6 (1.1)

Change SBP, 
mmHg -3 (6) 2 (8) -2 (10) -2 (10)

Change PP, mmHg 2 (6) 4 (7) 0 (8) -1 (8)
Change FMD, % -3.2 (4.5) -2.6 (5.0) -2.3 (4.1)* -0.2 (3.4)
Change CRP, mg/l 1.0 (1.6) 0.9 (0.8) 0.8 (2.1) 0.9 (1.5)
Change IL-6, pg/ml 0.9 (1.6) 1.5 (2.1) 0.6 (2.1) 0.5 (1.0)

FMD: Flow mediated dilation, CRP: C-reactive protein, IL-6: interleukin-6, SBP: 
systolic blood pressure, PP: pulse pressure
*p < 0.05 vs. low-fit of same age category

2823 Board #343 June 2 9:30 AM ‑ 11:00 AM
Arterial Distensibility and Compliance Following 
Hypovolemic Challenge in Individuals with and without 
Down Syndrome
Sang Ouk Wee, 606071, Alexander J. Rosenberg2, Kanokwan 
Bunsawat1, Garett Griffith2, Tracy Baynard, FACSM2, 
Bo Fernhall, FACSM2. 1University of Illinois at Chicago, 
CHICAGO, IL. 2University of Illinois at Chicago, Chicago, IL.
Email: swee3@uic.edu
(No relationships reported)

Individuals with Down syndrome (DS) commonly exhibit autonomic dysfunction, 
which may contribute to abnormal arterial function and partially explains low 
exercise tolerance in this population. Arterial stiffness, reduced arterial compliance 
and distensibility, is a strong predictor of future CV events and all-cause mortality. 
Individuals with DS also have alterations in arterial function and the effect of 
sympathetic stimulation on arterial distensibility is unclear in individuals with DS. 
Purpose: To examine potential differences in carotid artery distensibility, arterial 
compliance (AC), and hemodynamics to sympathoexcitation using hypovolemic 
lower body negative pressure (LBNP) in individuals with and without DS. Methods: 
VO2peak was measured in 20 volunteers (DS=9, 23 yrs; Control=11, 24 yrs) using an 
individualized treadmill protocol. Changes in hemodynamics and vascular reactivity 
(BP, carotid distensibility, AC and β-stiffness) were measured by ultrasonography at 
baseline, during and immediately after LBNP (-20 mmHg). Results: Compared with 
controls, individuals with DS have lower VO2peak (24.6 ± 5.9 vs. 41.1 ± 7.1 mL/kg/
min, respectively) and higher BMI (22.6± 2.4 vs. 33.5 ± 8.1 kg/m2) (p<0.05). LBNP 
did not alter arterial stiffness, AC or distensibility for either group. Overall carotid 
distensilibity appeared to be higher in individuals with DS with a medium effect size 
(partial η2 = 0.092). In addition, AC approached a significant group effect and yielded 
a large effect size (p < 0.06, partial η2 = 0.175) for those with DS. Conclusions: Our 
results indicate that individuals with DS exhibit more compliant arteries than controls, 
which may be due to autonomic dysfunction with reduced sympathetic tone, as well 
as alterations in collagen and elastin, which are commonly observed in the skeletal 
muscles and ligaments in this population. However, the medium effect size suggests 
that a larger sample size is necessary.

DS (N = 9) Control (N = 11)

Baseline
LBNP
(-20mmHg)

Recovery Baseline
LBNP
(-20mmHg)

Recovery

CarSBP 
(mmHg)

127 ± 6 122 ± 5 125 ± 4 125 ± 5 117 ± 4 123 ± 4

CarDBP 
(mmHg)

72 ± 3 71 ± 2 70 ± 3 73 ± 2 73 ± 2 77 ± 2

AC (mL/
mmHg)

1.19 ± 
0.10

1.23 ± 0.12 1.25 ± 0.14
0.92 ± 
0.09

0.90 ± 0.11 1.01 ± 0.13

Distensibility 
(mL/min)

0.0042 ± 
0.0012

0.0039 ± 
0.0015

0.0038 ± 
0.0010

0.0036 ± 
0.0012

0.0034 ± 
0.0015

0.0031 ± 
0.0014

β-Stiffness
5.17 ± 
1.61

5.56 ± 1.46 5.61 ± 2.33
5.56 ± 
1.99

6.09 ± 1.68 5.61 ± 1.56

Mean ± SEM, p < 0.05

2824 Board #344 June 2 9:30 AM ‑ 11:00 AM
Reliability of the Passive Leg Movement Assessment 
of Vascular Function
H Jonathan Groot1, Ryan M. Broxterman2, Ryan S. Garten3, 
Matthew J. Rossman4, Jayson R. Gifford2, Oh Sung Kwon2, Jay 
R. Hydren1, Russell S. Richardson1. 1University of Utah, Salt 
Lake City, UT. 2Geriatric Research, Education, and Clinical 
Center, Salt Lake City, UT. 3Virginia Commonwealth University, 
Richmond, VA. 4University of Colorado Boulder, Boulder, CO.
(No relationships reported)

Purpose: Although vascular function is an independent predictor of cardiovascular 
disease risk, and therefore has significant prognostic value, there is currently not a 
single clinically accepted assessment of vascular function. The recently emerged 
passive leg movement (PLM) assessment of vascular function appears to reflect 
predominantly endothelium-dependent vasodilation and can identify changes in 
vascular health with both advancing age and pathology. However, the reproducibility 
of the PLM model has yet to be examined. Methods: Seventeen healthy subjects 
(age: 24 - 37 yr) were studied on three separate experimental days, allowing five 
total trials of PLM to be performed on each subject, three within day (Trials 1-3) and 
three between day (Trials 1,4,5). The leg blood flow (LBF) response to PLM was 
assessed with Doppler ultrasound, and expressed as the change from baseline to peak 
(ΔLBFpeak). Results: The PLM-induced ΔLBFpeak was similar across all five trials (Trial 
1: 1,030 ± 113, Trial 2: 960 ± 107, Trial 3: 909 ± 106, Trial 4: 1,000 ± 139, Trial 5: 
973 ± 135 ml/min; p = 0.27) and these ΔLBFpeak values were significantly correlated 
both within (r: 0.64 - 0.88; p < 0.001) and between days (r: 0.73 - 0.85; p < 0.001). 
Also these repeated PLM assessments revealed high intraclass correlation coefficients 
(ICC) (within-day: 0.91; between-day: 0.93). Finally, despite the inclusion of all 
data, although some were clearly statistical outliers, PLM measurements exhibited a 
coefficient of variation of ~20%. Conclusions: The blood flow response to PLM is 
both consistent and reproducible between trials, whether performed repeatedly on the 
same day or on separate days. In combination with the growing evidence that PLM 
can distinguish between healthy individuals and populations with known vascular 
dysfunction (elderly, heart failure, sepsis, COPD, etc.), these findings support the 
continued movement to foster clinical acceptance of PLM as an effective assessment of 
vascular function and future cardiovascular disease risk.

2825 Board #345 June 2 9:30 AM ‑ 11:00 AM
Quantification of Sympathetic Transduction in Type 2 
Diabetes Patients
Benjamin E. Young1, Jennifer R. Vranish1, Seth W. Holwerda2, 
David M. Keller1, Paul J. Fadel, FACSM1. 1University of Texas 
at Arlington, Arlington, TX. 2University of Iowa, Iowa City, IA. 
(Sponsor: Paul J. Fadel, FACSM)
(No relationships reported)

Type 2 Diabetes patients (T2D) have been shown to have greater alpha-adrenergic 
sensitivity. How this impacts the transduction of muscle sympathetic nerve activity 
(MSNA) to arterial blood pressure under resting conditions using spontaneous 
fluctuations in MSNA, as well as during stressors known to elicit sympatho-excitation 
(e.g., cold pressor test (CPT)) is unclear.
PURPOSE: We tested the hypothesis that T2D patients would exhibit greater 
sympathetic transduction compared to age- and BMI-matched, healthy controls.
METHODS: MSNA (microneurography), heart rate (ECG), and beat-to-beat arterial 
blood pressure (finger photoplethysmography) were continuously recorded during a 10 
minute baseline period, and in response to a 2-minute CPT in six T2D patients and six 
age- and BMI-matched, healthy controls (CON). To quantify sympathetic transduction 
at rest, normalized burst heights were divided into four quartiles (smallest to largest), 
related to the corresponding peak change in mean arterial pressure (MAP) within those 
quartiles and a slope was determined. To quantify sympathetic transduction in response 
to a stressor, the change in MAP was related to the change in MSNA from rest to the 
last minute of CPT.
RESULTS: There were no differences in resting sympathetic transduction between 
groups (CON slope: 0.0103±0.0023 mmHg/AU, T2D slope: 0.0095±0.0016 mmHg/
AU; p=0.78). Indeed, signal averaging of MSNA bursts indicated a similar peak 
increase in blood pressure in CON (+4.2±0.6 mmHg) and T2D (+4.0±0.9 mmHg) 
(p=0.66). Although the peak increase in blood pressure to CPT tended to be higher 
in T2D (T2D: +31.6±3.4 mmHg, CON: +21.4±3.7 mmHg; p=0.096), the Δ MAP/ Δ 
MSNA relationship during CPT was not different between groups (CON: 0.4158±0.21, 
T2D: 0.1862±0.05; p=0.36).
CONCLUSIONS: Despite clear sympathetically-mediated increases in blood pressure 
in T2D patients and healthy CON subjects both at rest and during the CPT, neither of 
the methodologies used to estimate sympathetic transduction, with respect to changes 
in arterial blood pressure, detected group differences.
Supported by AHA-20160072.
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2826 Board #346 June 2 9:30 AM ‑ 11:00 AM
Exercise And Vascular Function In Overweight And 
Obese Adults: A Meta-analysis
Younsun Son1, Kyungun Kim2, Soeun Jeon3, Minsoo Kang, 
FACSM4, Yoonjung Park1. 1University of Houston, Houston, 
TX. 2The University of Texas at Austin, Austin, TX. 3Texas A&M 
University-San Antonio, San Antonio, TX. 4Middle Tennessee 
State University, Murfreesboro, TN.
Email: xppizim@naver.com
(No relationships reported)

PURPOSE: Obesity is strongly associated with vascular dysfunction, including a 
reduction in flow-mediated dilation (FMD), and evidence has shown that exercise 
training improves vascular dysfunction and FMD. The objective of this meta-analysis 
is to summarize the effect of exercise intervention on FMD in overweight and obese 
adults, as well as to investigate the role of age, weight, body mass index (BMI), 
exercise type, and intervention period on the effects observed. METHODS: We 
searched four electronic databases (Pubmed, Scopus, CINAHL, and Medline), through 
June 2016 for relevant studies pertaining to the effectiveness of exercise intervention 
on FMD. Search terms were “(obesity OR overweight) AND (Exercise OR training) 
AND (Flow mediated dilatation OR Flow mediated dilation OR FMD)”. Inclusion 
criteria were as follows: 1) included value of relative FMD, 2) included exercise 
intervention at least 7 days, 3) studied only obesity or overweight adult subjects, 
and 4) published in English language peer-reviewed articles. Comprehensive Meta-
Analysis version-3 software was used to compute the mean effect size (ES) and 
95% CI using a random effects model. Cochran’s Q statistic was also used to assess 
heterogeneity across individual studies. Subgroup analyses were conducted to identify 
moderator effects. RESULTS: Of 91 citations identified by the search strategy, 17 
studies met the inclusion criteria and 33 ESs were calculated. The results showed that 
the exercise interventions had moderate effects on FMD, with an overall effect size 
of 0.52 (95% CI = 0.26, 0.79). The results of subgroup analyses demonstrated that 
BMI (Qb = 8.11, df = 2, p = 0.017) and weight change (Qb = 13.11, df = 4, p = 0.011) 
explained the heterogeneity of ESs. The group with highest BMI (>35) (ES = 1.98) 
and most weight loss (>5kg) (ES = 1.41) appeared to be most effective in increased 
FMD. No significant group differences were found by age, intervention period, and 
exercise type, but exercise interventions had significant effects on FMD for specific 
groups (e.g., over 12 months, aerobic training, and combined aerobic and resistance 
training). CONCLUSION: Exercise training significantly improves vascular function 
in overweight and obese adults as measured by increased FMD, and this benefit is 
dependent on the exercise modality and degree of weight loss.

2827 Board #347 June 2 9:30 AM ‑ 11:00 AM
Cardiorespiratory Fitness and Adiposity do not Predict 
Vascular Reactivity in Sedentary Men and Women
Siddhartha S. Angadi1, Catherine L. Jarrett1, Wesley J. Tucker2, 
Brandon J. Sawyer3, Zachary S. Zeigler4, Glenn A. Gaesser, 
FACSM1. 1Arizona State University, Phoenix, AZ. 2University 
of Texas at Arlington, Arlington, TX. 3Point Loma Nazarene 
University, San Diego, CA. 4Grand Canyon University, Phoenix, 
AZ. (Sponsor: Glenn A Gaesser, FACSM)
Email: sangadi@asu.edu
(No relationships reported)

PURPOSE: Prior, small-scale studies have demonstrated significant associations 
between endothelial function (assessed by brachial artery flow-mediated dilation; 
FMD) and both cardiorespiratory fitness (VO2max) and adiposity. We examined the 
associations between FMD and both VO2max and several measures of adiposity in 
a larger cohort of sedentary, predominantly overweight and obese men and women.
METHODS: Sixty-one subjects (9 females; Age = 30 ± 8 yrs) with a mean body 
mass index (BMI) of 31.4 ± 5.7 kg/m2 (range = 20.2 - 49.1) and body fat percentage 
of 35.3% ± 9.6% (range = 14.0% - 52.9%) were sequentially enrolled in this cross-
sectional study. Subjects were weighed using a calibrated scale and abdominal 
circumference was recorded at the level of the umbilicus. They then underwent dual-
energy x-ray absorptiometry (DXA) for determination of fat mass, % body fat and 
visceral adipose mass. FMD was quantified using high-resolution B-mode ultrasound 
and automated edge-detection software. Finally, they underwent VO2max testing on an 
electronically-braked cycle ergometer with a ramp protocol. All testing was conducted 
at a similar time of day to rule out effects of diurnal variation, and women were 
examined during the follicular phase of their menstrual cycle. Pearson correlation 
coefficients were used to examine the relationship of VO2max, FMD and measures of 
adiposity.
RESULTS: No significant (P > 0.6) correlations were found between FMD and DXA-
measured body fat % (r = 0.07) and visceral adiposity (r = -0.03). Similarly, FMD was 
not significantly (P > 0.15) correlated with abdominal circumference (r = 0.18) or BMI 
(r = -0.04). Finally, VO2max was not significantly correlated with FMD (r = -0.06, P = 
0.63).

CONCLUSIONS: Contrary to previously published data, traditional and sophisticated 
DXA-based anthropometric measures as well as Vo2max were not significantly 
associated with brachial artery flow-mediated dilation in this cohort of predominantly 
overweight and obese, sedentary men and women without evidence of cardiovascular 
disease.

2828 Board #348 June 2 9:30 AM ‑ 11:00 AM
Effect of Sitting Time on Measures of Subclinical 
Atherosclerosis in Older Adults
Jacob P. DeBlois, Wesley K. Lefferts, Jacqueline A. Augustine, 
Kayla N. Nunemacher, Kevin S. Heffernan. Syracuse University, 
Syracuse, NY. (Sponsor: Denise L. Smith, FACSM)
(No relationships reported)

Increased sitting time has been associated with increased risk of cardiovascular 
disease and cardiovascular mortality. In young adults, sitting time was found to 
correlate with arterial stiffness and wave reflection, two subclinical markers of early 
atherosclerotic progression. PURPOSE: To determine if sitting time is associated 
with markers of subclinical atherosclerosis in older adults. METHODS: 99 adults 
between the ages of 60 and 85 yrs (mean: 68±6 yrs; 46.5% female) completed the 
International Physical Activity Questionnaire to assess physical activity behavior, 
including sitting time. Markers of subclinical atherosclerosis included common carotid 
intima-media thickness (IMT), carotid β stiffness, and Young’s elastic modulus (ε) 
as measures of carotid stiffness, carotid-femoral pulse wave velocity (c-fPWV) as a 
measure of aortic stiffness, and aortic augmentation index (AIx) as a measure of global 
wave reflections. IMT, β stiffness, and ε were assessed on the left common carotid 
artery using ultrasound, while c-fPWV and AIx were assessed on the right side via 
applanation tonometry. Pearson correlations were performed to determine the strength 
of the relationship between sitting time and subclinical atherosclerotic measures. 
RESULTS: Older adults sat for an average of 6.3±2.8 hrs·d-1 and sitting time was not 
different between the sexes (6.0±2.5 vs. 6.6±3.0 hrs·d-1, p = 0.279, for women and 
men, respectively). Sitting time was not significantly correlated with IMT (r = -0.089, 
p = 0.193), β stiffness (r = -0.047, p = 0.324), ε (r = -0.013, p = 0.449), c-fPWV (r = 
0.038, p = 0.356), or AIx (r = -0.003, p = 0.488). When exploring associations by sex, 
there were no associations between sitting time and any measure of arterial stiffness 
or wave reflection (p ≥ 0.073). CONCLUSIONS: Sitting time is not associated with 
measures of subclinical atherosclerosis in older adults. These data suggest sitting time 
may not further impact the structure of the aged artery. Future studies using objective 
measures of sedentary behavior are needed to further explore the relationship between 
sitting time and subclinical atherosclerotic risk.Supported by Dairy Research Institute/
Dairy Management Inc.

2829 Board #349 June 2 9:30 AM ‑ 11:00 AM
Anti-Bacterial Mouthwash Reduces Plasma Nitrite 
Following Dietary Nitrate Supplementation but Does 
Not Alter Stress Response
Chris Easton1, Chris Monaghan1, Luke Liddle1, Luke 
McIlvenna2, Mia Burleigh1, David J. Muggeridge3, Bernadette O. 
Fernandez4, Martin Feelisch4. 1University of the West of Scotland, 
Hamilton, United Kingdom. 2Victoria University, Melbourne, 
Australia. 3University of Strathclyde, Glasgow, United Kingdom. 
4University of Southampton, Southampton, United Kingdom. 
(Sponsor: Professor Yannis Pitsiladis, FACSM)
Email: chris.easton@uws.ac.uk
(No relationships reported)

Rinsing the mouth with anti-bacterial mouthwash (MW) suppresses the reduction of 
nitrate (NO3

-) to nitrite (NO2
-) and nullifies the reduction in blood pressure (BP) often 

reported after dietary NO3
- supplementation. Given the known interactions between 

the microbiome and the central nervous system, we speculated that disruption of the 
oral flora with MW would induce a stress response exemplified by increased BP and 
cortisol secretion. PURPOSE: To determine the effects of ingesting NO3

--rich beetroot 
juice (BR) and using MW on BP, plasma [NO2

-] and [NO3
-], and salivary [cortisol]. 

METHODS: After a ‘no treatment’ control (CON), ten healthy male participants 
rinsed with an inert placebo mouthwash (PM) prior to ingestion of 5 x 70 ml BR (~31 
mmol NO3

-) over the 24 h prior to the experiment (PM+BR) followed by two further 
experimental arms conducted in a randomised order. In one arm, participants used 
MW prior to ingestion of BR (MW+BR) and in the other they used MW prior to the 
ingestion of a NO3

--depleted beetroot juice placebo (MW+PLA). Blood was collected 
and measurements performed after 30 min of laying supine. Plasma [NO2

-] and [NO3
-] 

were measured by chemiluminescence. RESULTS: Plasma [NO2
-] in PM+BR (209 

± 98 nM) was elevated in comparison to all other experimental arms (all P<0.04). 
Plasma [NO2

-] was similar between CON (95 ± 27 nM) and MW+BR (115 ± 57 nM, 
P=1.0) but lower in MW+PLA (41 ± 24 nM) compared to all other arms (all P<0.03). 
Plasma [NO3

-] was higher in PM+BR (382 ± 104 μM) and MW+BR (412 ± 87 μM) 
both compared separately to CON and MW+PLA (all P<0.001). Plasma [NO3

-] was 
not different between CON (64 ± 24 μM) and MW+PLA (43 ± 14 μM, P=0.385) or 
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between PM+BR and MW+BR (P=1.0). Diastolic BP was lower in PM+BR (63 ± 5 
mmHg) compared to MW+BR (67 ± 5 mmHg, P=0.018) but not different between 
other experimental arms (all P>0.43). There were no differences in systolic BP, mean 
arterial BP, or salivary cortisol between any arms of the experiment (all P>0.16). 
CONCLUSIONS: As expected, MW reduced plasma [NO2

-] but not [NO3
-], with and 

without ingestion of BR. Contrary to our hypothesis, however, MW did not alter BP or 
cortisol levels suggesting that it does not induce a stress response with short-term use. 
Further research employing a longer intervention and more extensive assessment of 
stress markers is required to confirm these observations.

2830 Board #350 June 2 9:30 AM ‑ 11:00 AM
Aortic Reservoir Function of Lifelong Japanese Female 
Pearl Divers
Jun Sugawara1, Tsubasa Tomoto1, Keisei Kosaki2, Hirofumi 
Tanaka, FACSM3. 1National Institute of Advanced Industrial 
Science and Technology, Tsukuba, Japan. 2University of Tsukuba, 
Tsukuba, Japan. 3University of Texas at Austin, Austin, TX. 
(Sponsor: Hirofumi Tanaka, FACSM)
Email: jun.sugawara@aist.go.jp
(No relationships reported)

PURPOSE: Female pearl divers in Japan, called “Ama”, perform repeated breath-
hold free-diving for collecting pearls in oysters, seaweeds, and shellfish in the cold 
sea. In a typical day, they dive 50-200 times, 4-6 days/week throughout the year. We 
have previously reported significantly lower systemic arterial stiffness values in Ama 
compared with the age-matched sedentary peers living in the same fishing villages. 
As a follow-up study, the primary aim of the present study was to evaluate their aortic 
reservoir function and segmental arterial stiffness.
METHODS: We recruited 115 female pearl divers (mean age: 65±11 yr) as well as 
age-matched 50 physically inactive and 33 physically active female non-divers living 
in the same fishing villages in rural locations. Aortic reservoir and excess pressure 
were calculated from the synthesized aortic pressure waveforms derived from carotid 
arterial pressure waveforms obtained with arterial applanation tonometry. Pulse wave 
velocity from the heart to the brachial artery (hbPWV; partly reflecting proximal aortic 
stiffness) and between the brachial artery and the ankle (baPWV; reflecting stiffness of 
abdominal aorta and leg arteries) were measured.
RESULTS: There were no significant differences in age, body weight, and body mass 
index among the groups. Blood pressure and pulse pressure in the brachial artery and 
the aorta were not different among the groups. Aortic reservoir function, as measured 
by the normalized area under the curve of aortic reservoir pressure by area under the 
curve of aortic blood pressure, tended to be higher in physically active individuals 
(P=0.06) and significantly greater in Ama (P<0.05) compared with their sedentary 
peers. baPWV was 8-9%lower in Ama and physically active adults than in sedentary 
adults (P<0.05 for both). hbPWV was 5% lower in physically active adults and 9% 
lower in Ama compared with their sedentary peers (P<0.05). 
CONCLUSIONS: Our present findings suggest that life-long repetitions of breath-
hold diving are associated with proximal aortic destiffening and improved aortic 
reservoir function.

2831 Board #351 June 2 9:30 AM ‑ 11:00 AM
The Effect of a High Fat Meal on Cerebral Vascular 
Function
Jordan C. Patik, Wesley J. Tucker, Bryon M. Curtis, Michael 
D. Nelson, R. Matthew Brothers. The University of Texas at 
Arlington, Arlington, TX.
Email: jordan.patik@uta.edu
(No relationships reported)

It is well known that a single high fat meal (HFM) causes a robust and transient 
elevation in serum triglycerides (TG). This elevation in serum TG is a primary 
contributor to the post-prandial attenuation of peripheral vascular endothelial function, 
as assessed by flow-mediated dilation in the brachial artery. Whether a similar 
impairment in vascular reactivity can be observed in the cerebral circulation remains 
unknown, and was the focus of this investigation. PURPOSE: To test the hypothesis 
that cerebral vascular function is impaired following a HFM.
METHODS: End-tidal carbon dioxide partial pressure (PETCO2), middle cerebral 
artery blood velocity (MCAVmean), calculated cerebral vascular conductance index 
(CVCI; MCAVmean/mean arterial pressure) and cerebral vasodilator response to 
rebreathing induced hypercapnia (% increase in CVC from baseline at common 
maximal ΔPETCO2) were assessed in 6 healthy young men (27 ±5 years). Measures 
were assessed during fasted baseline and again at 2 and 4 h post meal consumption 
(HFM day) or at a similar time point in the fasted state (TC day). The two visits were 
separated by 2-7 days and were conducted in a randomized order. Blood lipids were 
assessed at baseline and at the 2 h time point into each respective condition.
RESULTS: As expected, consumption of the HFM significantly elevated serum TG 
concentrations relative to TC at 2 h (HFM: 101±38 to 169±77mg/dl, TC: 107±32 
to 92±31mg/dl, P=0.007). However, the HFM had no effect of cerebral vasodilator 

capacity during rebreathing induced hypercapnia. The maximal increase in %CVC 
achieved at the highest common ΔPETCO2 during all conditions within each subject 
was unchanged during 2hr and 4hr post HFM or TC (condition x time interaction: 
P=0.96). Similarly, the slope of the change in %CVC per change in ΔPETCO2 was 
unaffected by HFM across time (P=0.49).
CONCLUSIONS: Contrary to our hypothesis, and unlike the peripheral vasculature, 
our preliminary data suggest that the cerebral circulation appears to be protected from 
the acute negative effects of a high fat meal.

2832 Board #352 June 2 9:30 AM ‑ 11:00 AM
Vascular Peripheric Differences In Patients With 
Chagas Versus Ischemic Heart Failure
Alexandra C G B Lima1, Marianne Lucena da Silva1, Vinicius 
Z M da Silva2, Luis Tadeu Giollo Jr3, Ana Paula Silva1, Jose 
F. Vilela-Martin4, Gaspar R. Chiappa1, Gerson Cipriano Jr1. 
1University of Brasilia, Brasilia, Brazil. 2Superior School of 
Health Science, Brasilia, Brazil. 3State Medical School of São 
José do Rio Preto, São Jose do Rio Preti, Brazil. 4State Medical 
School of São José do Rio Preto, Brasilia, Brazil.
(No relationships reported)

Purpose: Heart failure (HF) is characterized by a complex blend of central and 
peripheral pathophysiologic alterations, among which is vascular dysfunction and 
increased arterial stiffness. Applanation tonometry (AT) non-invasively assesses 
central blood pressure (CBP) and arterial stiffness [augmentation index (AIx)]. The 
presence of lower arterial compliance (higher AIx) represents an abnormal state and is 
a prognostic marker in HF. The influence of HF etiology on AT measures has not been 
explored. Thus, the aim of this study was compare AT measurements in patients with 
ischemic and Chagas HF.
Methods: Third-two male subjects, 11 ischemic (IS) HF, 10 Chagas (CH) HF, and 
11 healthy controls (HC) matched by age and body mass index were included in this 
analysis. The radial artery pulse wave was measured non-invasively by resting AT.
Results: The Chagasic group had a lower peripheral systolic (SBPp) and central blood 
pressure (CBP). While the ischemic HF group demonstrated a higher Aix (Table 1).
Conclusion: The ischemic HF group presented with greater arterial stiffness, 
reflected by a significantly higher Aix. Otherwise, chagasic patients as healthy control 
individuals had non increment arterial stiffness. These findings indicate assessment 
and treatment strategies for arterial stiffness may be more relevant in HF patients with 
an ischemic etiology. In conclusion, key AT differences were observed in patients 
with ischemic and Chagas HF, indicating these two HF etiologies present with unique 
pathophysiologic mechanisms.
Table 1: Applanation Tonometry Measurements.

Variables Control
(m ± sd)

Ischemic HF
(m ± sd)

Chagas HF
(m ± sd) P value

SBPp 118 ± 12.44 113 ± 16.59* 97 ± 14.23≠∞ 0.010
CSP 108 ± 13.97 108 ± 15.29 88 ± 10.10≠∞ 0.0074
AIx 80.27 ± 15.23 93.36 ± 10.74* 80.60 ± 17.91≠ 0.049

Legends: SBPp = Peripheral Systolic Blood Pressure; CSP = Central Systolic Blood 
Pressure; Aix = Augmentation index. * = significant difference between ischemic HF 
and control Groups; ≠ = Significant difference between ischemic HF and Chagas HF 
groups; ∞ = Significant differences between Chagas HF and Control Groups.

2833 Board #353 June 2 9:30 AM ‑ 11:00 AM
Effect of Chronic Lower Limb Heating on Indices of 
Vascular Function and Functional Capacity in Aged 
Humans
Steven A. Romero1, Daniel Gagnon2, Amy N. Adams3, Matthew 
N. Cramer1, Manall N. Jaffery3, Ken Kouda4, Gilbert Moralez1, 
Craig G. Crandall1. 1University of Texas Southwestern Medical 
Center, Dallas, TX. 2Université de Montréal, Montreal, QC, 
Canada. 3Texas Health Presbyterian Hospital Dallas, Dallas, 
TX. 4Wakayama Medical University, Wakayama, Japan. 
(Sponsor: Craig G. Crandall, FACSM)
(No relationships reported)

In aged adults, acute lower limb heating increases leg blood flow, vascular shear 
stress, and improves macro- and microvascular dilator function. However, the effect 
of chronic lower limb heating on indices of vascular function and functional capacity 
remains unclear. Purpose: To test the hypothesis that chronic lower limb heating 
improves macro- and microvascular dilator function and functional capacity in aged 
adults. Methods: Five healthy aged adults (4 females; age 66 ± 4 years; height 163 
± 4 cm; weight 68 ± 7 kg; mean ± SD) were exposed to 8 weeks of chronic lower 
limb heating. Subjects immersed their lower limbs ~33 cm into a heated (~ 42°C) 
and circulated water bath 4 days per week, for 45 min per session. Prior to and after 
the chronic limb heating regimen, duplex ultrasonography was used to assess macro- 
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(flow-mediated dilation) and microvascular (3 min reactive hyperemia area under the 
curve) dilator function in the superficial femoral artery following 5 min of arterial 
occlusion. Functional capacity was assessed via a 6 min walk test. Rating of perceived 
exertion (Borg scale) was also recorded immediately following the walk test. Results: 
Chronic lower limb heating improved macrovascular dilator function (pre 1.9 ± 0.2% 
vs. post 3.2 ± 0.2%; P = 0.01), while microvascular dilator function tended to increase 
(pre 468 ± 89 ml vs. post 562 ± 131 ml; P = 0.09). Likewise, distance covered during 
the 6 min walk test tended to increase following chronic heating (pre 629 ± 36 m vs. 
post 665 ± 32 m; P = 0.06), whereas rating of perceived exertion did not differ (pre 12 
± 1 vs. post 13 ± 1; P = 0.4). Conclusions: Taken together, chronic lower limb heating 
improves macrovascular dilator function in aged adults, while perhaps improving 
microvascular dilator function and functional capacity, despite a similar perceived 
effort. These data suggest that chronic lower limb heating may be an effective therapy 
to reduce cardiovascular disease risk in aged adults by improving vascular health and 
functional capacity. Funded by National Institutes of Health (GM-068865 & GM-
117693).

2834 Board #354 June 2 9:30 AM ‑ 11:00 AM
The Acute Effect of Aerobic and Resistance Training on 
Arterial Diameter: A Meta-Analysis
Briceño-Torres José Miguel, José Moncada-Jiménez. University 
of Costa Rica, San Jose, Costa Rica.
Email: josemiguel5692@gmail.com
(No relationships reported)

A positive chronic effect of different exercise modalities on vascular endothelial 
diameter and function has been reported; however, little is known about the arterial 
vascular response to acute bouts of exercise. PURPOSE: The purpose of the study 
was to investigate the acute response of two exercise modes (aerobic and resistance 
training) on the endothelium vascular diameter. METHODS: A meta-analysis was 
planned where the inclusion criteria for studies were: 1) experimental trials; 2) only 
one exercise session (acute treatment); 3) aerobic (AE) or resistance training (RT) 
interventions; 4) studies in human adults with no heart disease; 5) studies published 
only in English language; and 6) studies with pre and post flow-mediated dilation 
(FMD) measurement. The electronic search was performed in six databases (PubMed, 
Springer Link, Science Direct, SAGE Journals, Sport Discus and Nature), cross-
referencing, and hand searching, using the following combinations of words “Acute 
exercise FMD”, “endothelial exercise function”, “vascular exercise endothelium”, and 
“FMD exercise”. Hedge’s standardized mean difference effect size (ES) was calculated 
for each result; then, ESs pooled using random-effects models. Non-overlapping 95% 
confidence intervals (CI95%) were considered statistically significant. Heterogeneity 
was assessed using Q and I2, while funnel plots and Egger’s regression test were used 
to assess small-study effects (potential bias). RESULTS: A total of 13 studies were 
meta-analyzed and 40 ESs computed from 378 (245 men and 133 women) participants. 
Of the 40 ESs, 27 were on AE, 9 on RT and 4 on control groups (no exercise). The 
AE training revealed no significant effect on artery diameter (ES= 0.26; CI95%= 0.00, 
0.52; Q= 14.2; p= 0.11; I2= 0%). The RT interventions indicated no significant effect 
(ES= 0.29; CI95%= -0.08, 0.66; Q 0.38; p= 0.25; I2= 0%). CONCLUSIONS: Neither 
aerobic or resistance training elicited an acute response on vascular function. More 
research is needed to better understand the physiological mechanisms responsible for 
this response.

2835 Board #355 June 2 9:30 AM ‑ 11:00 AM
Dietary Nitrate and Pulse Wave Analysis: Preliminary 
results
Caleb D. Harrison1, Robert Pawlak1, Brycen J. Ratcliffe1, 
Francisco Morales1, Colin Carriker2, Alvaro N. Gurovich, 
FACSM1. 1Indiana State University, Terre Haute, IN. 2High 
Point University, High Point, NC. (Sponsor: Alvaro N Gurovich, 
FACSM)
Email: charrison18@sycamores.indstate.edu
(No relationships reported)

Nitric Oxide (NO) is a vasodilator naturally produced by an oxygen dependent 
pathway. In addition, an oxygen independent pathway may also produce NO by the 
digestion of a dietary nitrate. Lower than normal levels of NO are associated to an 
increase in central blood pressure. Thus, an increase in dietary nitrates might improve 
central blood pressure.
PURPOSE: To determine the effectiveness of an acute dietary nitrate supplement in 
central blood pressure measured via pulse wave analysis (PWA).
METHODS: A double-blind, cross-over study design was performed in nine young, 
healthy subjects (18 to 35 years old). Four lab visits were scheduled within 10 days; 
the first 2 visits in back to back days and the last 2 visits one week after. Subjects 
were asked to follow a low-nitrate diet for 3 days (NHLBI: 7 East Low-Nitrate Diet), 
starting two days prior to the first and third lab visits. Two hours before visits 2 and 
4, subjects were asked to drink 800 mg of nitrate or placebo (solutions randomly 
assigned, both from Beet it, James White Drinks Limted, UK). Values of Central 

Systolic Blood Pressure (cSBP), Central Diastolic Blood Pressure (cDBP), Central 
Augmented Pressure (cAP), Central Pulse Pressure (cPP), Augmentation Index (Aix) 
and Aix normalized at a heart rate of 75 bpm (Aix@75bpm) were measured with a 
cuff-based PWA device (SphygmoCor Xcel®). A two-way repeated measurements 
ANOVA (time x drink) was performed and significance was set at alpha=0.05.
RESULTS: There was no significant interaction (time x drink) for any of the studied 
variables. However, a significant main time effect showing a decrease in cSBP, cAP, 
Aix, and Aix@75bpm (all p<0.05) was observed.

Placebo
Baseline

Placebo
2 hrs post 
drink

Nitrate
Baseline

Nitrate
2 hrs post 
drink

ANOVA
(time 
effect)

cSBP (mm Hg) 106 ± 10 104 ± 10 107 ± 8 104 ± 9 < 0.05
cDBP (mm Hg) 71 ± 4 69 ± 9 73 ± 7 69 ± 4 0.12

cAP (mm Hg) 2.6 ± 5.9 3.6 ± 6.7 3.7 ± 
6.1 5.5 ± 6.8 < 0.05

cPP (mm Hg) 36 ± 9 35 ± 10 34 ± 9 35 ± 9 0.75

Aix (%) 6.3 ± 
13.7 7.7 ± 16.3 9.1 ± 

13.3 13.8 ± 13.1 < 0.05

Aix@75bpm 
(%)

-1.6 ± 
15.8 -0.2 ± 18.2 1.5 ± 

15.1 6.2 ± 13.74 < 0.05

CONCLUSION: These preliminary results show that dietary nitrate supplement, on 
average, has minimal effects on central blood pressure and PWA in young healthy 
individuals. Trends on some decrease of cSBP, cAP, Aix, and Aix@75bpm after 
drinking dietary nitrate might improve if increasing the sample size.

2836 Board #356 June 2 9:30 AM ‑ 11:00 AM
Impact of Prolonged Sitting on Central Cardiovascular 
Hemodynamics and Aortic Vascular Stiffness
Anna K. Downey1, Edward T. Kelley1, Jaume Padilla2, Daniel P. 
Credeur1. 1University of Southern Mississippi, Hattiesburg, MS. 
2University of Missouri, Columbia, MO.
Email: anna.downey@usm.edu
(No relationships reported)

Recent studies demonstrate that single bouts of prolonged, uninterrupted sitting (3-6 
hours) can negatively impact peripheral vascular health (i.e., decreased endothelial 
function and reduced blood flow-induced shear stress in legs). It is unknown 
whether or not prolonged, uninterrupted sitting can have a similar impact on central 
cardiovascular hemodynamics and vascular stiffness. PURPOSE: To test the 
hypothesis that prolonged sitting will increase central blood pressure, aortic pulse wave 
reflection and vascular stiffness in healthy, college-aged individuals. METHODS: In 
6 subjects (Age=23±1 yrs, BMI=30±kg/m2, 3 males and 3 females), brachial artery 
pulse wave analysis was performed before (baseline-BL), during (10, 60, 120, and 
180 mins), and immediately after 3 hours of uninterrupted sitting. Aortic pulse wave 
velocity (PWV, an index of vascular stiffness) was also examined before and after 
sitting using carotid applanation tonometry coupled with oscillometry performed 
on the upper-thigh. RESULTS: Over the course of sitting, no significant change 
was noted for heart rate (P>0.05). Peripheral (brachial) systolic blood pressure (BP) 
and mean arterial pressure (MAP) were greater than central (aortic) systolic BP and 
MAP across all time points; however, both exhibited a biphasic response to sitting, 
characterized by an initial decrease at 60 mins, with a return to baseline at 180 mins 
(e.g., MAP at BL=90±4; vs. 60 mins=82±4, P=0.001; vs. 180 mins sitting=87±3 
mmHg, P>0.05). No change was noted for peripheral and central diastolic BP 
across all time points (P>0.05). Augmentation pressure (AP) and index (AIx), wave 
reflection height (Pb) and magnitude (RM%) all exhibited a significant decrease over 
the course of 3 hours sitting, most notable at 180 mins (e.g., AIx at BL=7±6, vs. 180 
mins sitting=-8±3%, P=0.03). No change was observed for aortic PWV in response to 
sitting (P>0.05). CONCLUSION: These preliminary findings indicate that a single 
bout of prolonged, uninterrupted sitting results in a significant alteration in central 
cardiovascular hemodynamics (i.e., decreased aortic pulse wave reflection), with no 
change occurring in aortic vascular stiffness.

2837 Board #357 June 2 9:30 AM ‑ 11:00 AM
Vascular and Temperature Changes During and After 
Applications of Superficial Heat Therapy
Jihong Park, Sunghoon Kang. Kyung Hee University, Yongin, 
Korea, Republic of.
Email: jihong.park@khu.ac.kr
(No relationships reported)

Although superficial heat treatments—such as moist heat pack (MHP) and warm 
whirlpool (WLP)—are common for musculoskeletal injuries, treatment effects of MHP 
and WLP in terms of vascular and temperature responses are not clear. PURPOSE: 
To assess changes vascular (volume, diameter, and velocity of blood flow) and 
temperature (skin and inner tissue—2.5 cm deep) reaction on ankle joint during and 
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after applications of MHP and WLP. METHODS: Nineteen healthy adults underwent 
one of three treatment sessions (45 °C of MHP or WLP, or control: no treatment for 
20-min). Vascular reactions were measured using a Doppler ultrasound (4 MHz) at 
the posterior tibial artery (10 cm above the medial malleolus). Temperature probes (60 
Hz) were attached on the skin of lateral foot (1 cm below from the lateral malleolus 
for skin and inner tissue—insulated by neoprene fabric. After baseline measurements, 
each treatment was randomly applied to the area just blow from the right lateral 
malleolus. Each measurement was recorded at baseline and every 3-min thereafter 
until the end of the protocol (total time: 42-min). To test treatment effects over time, 
3×16 mixed model ANOVAs and Tukey-Kramer post-hoc tests were performed 
(p<0.05). RESULTS: From the baseline values, WLP immediately increased volume 
(50%, p<0.0001) and velocity (46%, p<0.0001) of blood flow, and increased values 
were maintained during treatment (F30,846=3.6, p<0.0001). After the removal of WLP, 
increased values were maintained for 13-min as compared to baseline (p=0.02). MHP 
did not produce any change in vascular reaction. Both MHP (2 °C, p<0.0001) and WLP 
(6 °C, p<0.0001) immediately increased skin temperature, and increased temperatures 
were maintained until the removal of both treatments (F30,846=47.6, p<0.0001). Both 
MHP (4 °C, p<0.0001) and WLP (6 °C, p<0.0001) took 3-min to increase temperature 
in the inner tissue (F30,846=52.9, p<0.0001). An increased temperature (2 °C from 
baseline) was maintained for 10-min (MHP) and 12-min (WLP) after the removal of 
each treatment. CONCLUSIONS: When treating tissues, especially located in 2.5 
cm deep (e.g. ankle sprain), WLP may produce a similar effect as deep thermotherapy 
since it increases vascular response and inner tissue temperature. Application of MHP 
should be reconsidered as it does not affect vascular reaction at all.
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2838 Board #358 June 2 11:00 AM ‑ 12:30 PM
Effects of Aquarobic Exercise on Senior Fitness, 
Prostaglandin I2, And Thromboxane A2 in Elderly 
Korean Women
Do-Yeon Kim1, Ji-Hyeon Kim1, Jong-Won Kim2, Su-Jin Hyun1, 
Jung-Sook Kim1, Su-Han Koh1, Ji-Hoon Kim1, Min-Seong Ha1. 
1Pusan National University, Busan, Korea, Republic of. 2Busan 
National University of Education, Busan, Korea, Republic of.
(No relationships reported)

South Korea is fast approaching an aging society phase, as 9.5% the population was 
aged 65 and older in 2006, and is expected to be 14.3% in 2018 and 20.8% in 2026, 
entering the aging society and the ultra-aging society phases, respectively, based on the 
United Nation’s standard.
PURPOSE: The purpose of this study was to analyze the effects of aquarobic exercise 
on senior fitness, prostaglandin I2 (PGI2), and thromboxane A2 (TXA2) in elderly 
Korean women. METHODS: Thirty two healthy elderly, women aged 74.11 ± 4.12 
years, were randomly assigned to aquarobic exercise group (EX; n = 11) trained for 
12-week or to a “non-exercise” control (Con; n = 11) group. The variables of senior 
health-related fitness, PGI2, and TXA2 were measured in all the participants before and 
after the 12-week study. This intervention trial was designed to compare pre- and post-
exercise intervention variables. Changes from baseline to the end of the intervention 
were determined by a paired t-test and independent t-test.
RESULTS: The results of the present study were consistent with the findings of the 
previous studies, as the cardiorespiratory endurance (492.55±73.92 vs. 414.50±19.87 
m), muscular strength (24.99±1.93 vs. 19.29±1.96 kg), muscular endurance 
(24.05±5.38 vs. 19.38±5.39 times/30sec), and flexibility (13.32±5.00 vs. 11.56±5.04 
cm) increased significantly in the aquarobic exercise group (p < 0.05). The results of 
the present study show no changes in prostaglandin I2 and thromboxane A2 levels in 
any group; however, the program participation led to the balance between PGI2 and 
TXA2, which is consistent with the finding of previous research. This result likely 
reflects the positive effect of the sustained aquarobic exercise on senior physical fitness 
and functioning.
CONCLUSIONS: The findings of this study discussed so far indicate that aquarobic 
exercise has a positive effect on senior health-related fitness, highlighting the 
importance of aquarobic exercise for elderly women.

2839 Board #359 June 2 11:00 AM ‑ 12:30 PM
Total Workload And Energy Expenditure During And 
After A Bodypump Session In Overweight Women
Anne Mette Rustaden1, Christina Gjestvang1, Kari Bø1, Lene 
Annette Hagen Haakstad1, Gøran Paulsen2. 1Norwegian School 
of Sports Sciences, Oslo, Norway. 2The Norwegian Olympic 
and Paralympic Committee and Confederation of Sport, Oslo, 
Norway.
Email: anne.mette.rustaden@nih.no
(No relationships reported)

PURPOSE: Resistance training is part of the physical activity recommendations for 
overweight and obese individuals, and the health- and fitness industry is a popular 
venue to perform resistance training. Group exercise sessions, like BodyPump, is 
a popular alternative with over 5 million participants weekly, as well as individual 
heavy load resistance training. BodyPump is a high-repetition low- to moderate 
load session, claimed to burn up to 540 calories each session. The purpose of this 
study was to estimate total exercise workload and energy expenditure during a one-
hour session with BodyPump, and to compare these outcomes with a time-matched 
session of traditional individual heavy load resistance training. METHODS: 
Eighteen previously untrained, overweight women participated in the study (mean 
age 36.4 years ±10.1, BMI 29.8 kg/m2 ±4.6), ten exercising BodyPump and eight 
heavy resistance training (8 repetition maximum [RM] x 3 set). Exercise workloads 
were estimated by multiplying load (kg) x repetitions x sets, and energy expenditure 
was assessed with indirect calorimetry, during the sessions. RMR was estimated 
before and twice after the sessions (0-20 min and 120-140 min). RESULTS: The 
participants exercising BodyPump lifted significantly more loads than the heavy 
resistance training group (19485 kg ±2258 vs 15616 kg ±2976, p=0.006), while the 
energy expenditure was similar with 302 kcal ±67 in BodyPump and 289 kcal ±69 in 
the heavy resistance training group (p=0.69). With no group differences, RMR 0-20 
min post-exercise increased by 31% after BodyPump, and 27% after heavy resistance 
training. CONCLUSION: One session of BodyPump resulted in a higher total 
workload compared to traditional heavy load resistance training. In contrast, the energy 
expenditure during exercise and changes in RMR were similar between the groups. 
With a modest energy expenditure of approximately 300 calories, the women did not 
reach the claimed energy costs during a BodyPump session.

2840 Board #360 June 2 11:00 AM ‑ 12:30 PM
Can The Lamberts Submaximal Cycle Test Reflect 
Overreaching In Professional Female Cyclists?
Lieselot Decroix1, Robert Patrick Lamberts2, Romain Meeusen, 
FACSM1. 1Vrije Universiteit Brussel, Brussel, Belgium. 
2University of Cape Town, Cape Town, Belgium.
Email: lieselot.decroix@vub.ac.be
(No relationships reported)

Purpose: The Lamberts and Lambert Submaximal Cycle Test (LSCT) consists of 
3 stages during which cyclists cycle for 6 minutes at 60%, 6 minutes at 80% and 3 
minutes at 90% of their maximal heart rate, followed by one minute recovery. It was 
the aim of this study to determine if the LSCT is able to reflect a state of functional 
overreaching in professional female cyclists during an 8 day training camp and the 
following recovery days.
Methods: Six professional female cyclists performed an LSCT on day 1, day 5 and 
day 8 of the training camp and 3 days after the training camp. During each stage of 
the LSCT, power output and rating of perceived exertion (RPE) were determined. 
Training diaries and profile of mood status (POMS) were also completed and results 
were analyzed by repeated measures ANOVA to verify differences between day 1, 
day 5, day 8 and day +3. To investigate differences in performance parameters (P60, 
P80, P90, RPE, HRR), a contemporary approach of data analysis using magnitude-
based interferences was employed, where chances for meaningful changes (larger than 
normal day-to-day variability) were assessed as “likely” (> 75-95%), “very likely” (> 
95-99%) and. “most likely” (> 99%).
Results: Power output and RPE during the 2nd stage of the LSCT were “likely” higher 
on day 5 and “very likely” (power) and “most likely” (RPE) higher on day 8, compared 
to day 1. During the 3rd stage of the LSCT, power output and RPE were “likely” higher 
on day 5 and “very likely” (power) and “likely” (RPE) higher on day 8, compared 
to day 1. On day 8, increased power output and RPE during these stages were 
accompanied by the inability to reach 90% of their maximal heart rate. All athletes 
reported increased feelings of fatigue (F(2,10)=17.43; p=.001) and muscle soreness 
(F(2,10)=6.5; p=.02). No significant changes were found in any of the parameters of 
the POMS (anger, vigor, fatigue, depression), nor in the energy-balance (vigor-fatigue) 
during and after the training camp. After 3 days of recovery, all parameters of the 
LSCT returned to baseline, indicating a state of functional overreaching during the 
training camp.
Conclusion: The LSCT can be used to reflect a state of functional overreaching in elite 
professional female cyclists during an 8 day training camp and the following recovery 
days.
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2841 Board #361 June 2 11:00 AM ‑ 12:30 PM
Acute Inflammatory and Blood Pressure Response 
to Episodic Resistance Exercise in Young, Healthy 
Females
Katherine LeWine, Elizabeth Mullin, Brian Thompson, Samuel 
A.E Headley, FACSM. Springfield College, Springfield, MA. 
(Sponsor: Dr. Samuel Headley, FACSM)
(No relationships reported)

Several chronic illnesses are characterized by low-grade chronic inflammation, 
resulting in increased levels of circulating pro-inflammatory cytokines. Exercise has 
been shown to reduce the levels of circulating cytokines, as well as create an anti-
inflammatory environment through the release of interleukin-6 from skeletal muscle. 
PURPOSE: The current study was designed to investigate whether or not family 
history of hypertension affected levels of interleukin-6 (IL-6) and systolic blood 
pressure (SBP) in young, physically active females, in response to an acute bout of 
resistance exercise. METHODS: A totally of 14 females (age = 23.14 ± 2.28 years) 
completed the study. Subjects were split into two groups of seven based on familiar 
pre-disposition of hypertension. Subjects completed a resistance protocol of three 
sets of 10 at 67% of 1 repetition maximal. Blood samples and SBP was taken pre-
exercise, post-exercise, and 1-hr post exercise. RESULTS: No significant interaction 
( p > .05) was found for levels of IL-6 or SBP between both groups. No change in 
IL-6 was found from pre to post exercise ( p = .942). A significant main effect ( p 
< .05) was found for SBP across the time periods. Post-systolic blood pressure was 
higher immediately following exercise (p = .000 , Mpre = 110.28 , Mpost = 123.00) and 
decreased to baseline or lower after 60-minutes of recovery (p = .000 , Mpost = 123.00 
, M60post = 107.71). CONCLUSIONS: The results of this study indicate that family 
history of hypertension does not affect the levels of IL-6 or SBP in young, healthy 
females following resistance exercise. However, systolic blood pressure can decrease 
following a 60-minute recovery, after an acute bout of resistance exercise to levels at 
baseline or below.

2842 Board #362 June 2 11:00 AM ‑ 12:30 PM
Effect of Combined Exercise on Urinary Incontinence 
in Postmenopausal Women
Sun Young Na1, Nan Hee Lee2, Chung Moo Lee1, John D. 
Smith2, Sukho Lee2. 1Sookmyung Women’s University, Seoul, 
Korea, Republic of. 2Texas A&M University San Antonio, San 
Antonio, TX.
(No relationships reported)

The risk factors of stress urinary incontinence (SUI) are obesity, diabetes, metabolic 
syndrome, and pelvic floor dysfunction in postmenopausal women. Combined 
exercise with aerobic and resistance training included core exercise would be effective 
intervention for the SUI. PURPOSE: To investigate the effect of combined exercise 
program (CEP) on SUI in postmenopausal women. METHODS: This study was 
conducted with stratified random sampling, random assignment and a pre-post test 
design. Forty-two postmenopausal women with SUI (58.95 ± 4.16 years old) were 
divided into an exercise group (EG) and control group (CG) and categorized for 
metabolic syndrome (MEG, N=7; MCG, N=7), obesity (OEG, N=7; OCG, N=7), and 
normal (NEG, N=7; NCG, N=7) conditions, respectively. The CEP consisted of 12 
weeks aerobic (40-75 % of Heart Rate Reserve and 11-13 based on Rate of Received 
Exertion, 50-70 minutes, 3 times/week) and resistance training to strengthen the 
core muscles for total body training. Control groups maintained their normal daily 
lifestyle. Vaginal contraction, HOMA-IR, estradiol (E2), and body composition were 
assessed. Repeated measures ANOVAs were used to determine differences between 
each condition. RESULTS: Duration of vaginal contraction (F=15.410, p=.002) and 
HOMA-IR (F=5.729, p=.034) in the MEG were significantly improved compared 
with MCG. Peak pressure of vaginal contraction (F=14.706, p=.002), average pressure 
of vaginal contraction (F=20.839, p=.001), and % fat (F=134.440, p=.000) in the 
OEG were significantly improved compared with OCG. CONCLUSION: The CEP 
has efficacy for SUI prevention and alleviation by increasing pelvic floor muscle 
contraction, specifically for postmenopausal women with metabolic syndrome and 
obesity, as improving insulin resistance and body fat.

2843 Board #363 June 2 11:00 AM ‑ 12:30 PM
Effect of Etiologically Mediated Cardiorespiratory 
Dysfunction on Resistance to Fatigue in Women with 
Systemic Lupus Erythematosus (SLE)
Liana C. Wooten, Monira I. Aldhahi, Randall E. Keyser, 
FACSM, FACSM. George Mason University, Fairfax, VA.
(No relationships reported)

Impaired cardiorespiratory function can mediate reductions in resistance to fatigue 
during physical activity. Women with systemic lupus erythematosus (SLE) incur 
excessive levels of fatigue (SLE-fatigue) with previously reported evidence 
of cardiorespiratory limitations that are etiologically mediated. The potential 
cardiorespiratory endurance limitations have yet to be investigated in this population. 
Purpose: To characterize cardiorespiratory endurance in women with SLE using 
submaximal, sustained work rate exercise testing. Methods: 15 subjects, 7 women 
with SLE (39.7±7.5 years; 69.2±7.6 Kg) and 8 sedentary but otherwise healthy 
controls (40.1±2.9; 73.4±17.7 Kg) completed a 5-MET sustained work rate endurance 
test ending at volitional exhaustion or when 60 minutes of treadmill walking time had 
accrued. VO2 kinetics transition constant (Kt) and amplitude (ΔVO2) were measured. 
Data were analyzed using independent t-tests and statistical significance was set at 
p<0.05. Results: There were no significant differences in cardiorespiratory function 
between groups at baseline. Total time duration on the treadmill (27.5±9.6 vs 57.4±7.0 
min; p>0.01), Kt (8.4±2.8 vs 13.4±4.4; p=0.02), and ΔVO2 (0.65±0.17 vs 0.85±0.17 
Liters, p=0.04) were decreased in the SLE group compared to controls. Conclusion: 
Previous studies have characterized relationships between overall patient-perceived 
fatigue severity, performance fatigability and etiologically mediated cardiorespiratory 
dysfunction in women with SLE. The current study expands on this evidence 
suggesting that decreased cardiorespiratory endurance may be mediated through 
delayed metabolic transition during physical activity in these women. The inability 
to sustain the energy requirements requisite for a 5-MET work rate accentuate the 
severity of functional limitations ultimately impacting health-related quality of life in 
this population. NIH/NICHD 1R03HD39775


