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ABSTRACT

JAKICIC, J. M., W. E. KRAUS, K. E. POWELL, W. W. CAMPBELL, K. F. JANZ, R. P. TROIANO, K SPROW, A TORRES, and K. L.

PIERCY, FOR THE 2018 PHYSICAL ACTIVITY GUIDELINES ADVISORY COMMITTEE. Association between Bout Duration of

Physical Activity and Health: Systematic Review.Med. Sci. Sports Exerc., Vol. 51, No. 6, pp. 1213–1219, 2019. Purpose: This study aimed

to conduct a systematic literature review to determine whether physical activity episodes of <10 min in duration have health-related benefits or,

alternatively, if the benefits are only realized when the duration of physical activity episodes is ≥10 min.Methods: The primary literature search

was conducted for the 2018 Physical Activity Guidelines Advisory Committee Report and encompassed literature through June 2017, with an ad-

ditional literature search conducted to include literature published through March 2018 for inclusion in this systematic review. Results: The lit-

erature review identified 29 articles that were pertinent to the research question that used either cross-sectional, prospective cohort, or randomized

designs. One prospective cohort study (N = 4840) reported similar associations between moderate to vigorous physical activity (MVPA) and all-

cause mortality when examined as total MVPA,MVPA in bouts ≥5min in duration, orMVPA in bouts ≥10min in duration. Additional evidence
was identified from cross-sectional and prospective studies to support that bouts of physical activity <10 min in duration are associated with a

variety of health outcomes. Randomized studies only examined bouts of physical activity ≥10 min in duration. Conclusions: The current evi-

dence, from cross-sectional and prospective cohort studies, supports that physical activity of any bout duration is associated with improved health

outcomes, which includes all-cause mortality. This may suggest the need for a contemporary paradigm shift in public health recommendations for

physical activity, which supports total MVPA as an important lifestyle behavior regardless of the bout duration. Key Words: PHYSICAL

ACTIVITY, EXERCISE, BOUTS
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hysical activity recommendations have traditionally fo-
Pcused onmoderate to vigorous physical activity (MVPA),
and this was interpreted as activity performed in a contin-

uous manner. The historical perspective of these recommenda-
tions was summarized in the U.S. Surgeon General’s Report on
Physical Activity and Health (1). In the mid-1980s, Haskell sug-
gested that some forms of physical activity may not result in an
improvement in physical fitness, but the acute effects of repetition
of physical activity may still result in improvements in health (2).

Emerging evidence began to support the concept that phys-
ical activity could have beneficial effects when accumulated in
multiple shorter bouts performed across the day rather than
solely relying on one longer continuous bout of physical activity.
For example, one of the first empirical studies was conducted by
Ebisu et al. (3), and results demonstrated that multiple bouts of
. Unauthorized reproduction of this article is prohibited.
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 running equivalent to 30 min·d−1 (e.g., 3 session of 10 min) over

a period of 8 wk improved cardiorespiratory fitness and im-
proved HDL in youngmen. Pate et al. (4) published the first con-
temporary recommendation, on behalf of the U.S. Centers for
Disease Control and Prevention and the American College of
Sports Medicine (ACSM), for MVPA to be “accumulated” to
achieve a specific threshold of daily physical activity that, in turn,
could result in health and fitness benefits. This recommendation
stated that “intermittent bouts of physical activity, as short as 8
to 10 min, totaling 30 min or more on most days provided bene-
ficial health and fitness effects.” This resulted in a new paradigm,
suggesting the accumulation of physical activity across bouts of
short duration would provide health benefits. This paradigm
was reinforced in the report by Haskell et al. (5) in the physical
activity recommendations for adults from the ACSM and the
American Heart Association. The 2008 Physical Activity Guide-
lines for Americans continued to support this recommendation
for adults, stating that “aerobic activity should be performed in
episodes of ≥10 min” (6).

The 2018 Physical Activity Guidelines Advisory Committee
(PAGAC) recognized, however, that not all free-living physical
activity is performed in a continuous manner, and most activity
is likely performed in episodes typically <10 min in duration.
An example of this may be the short and sporadic bouts of phys-
ical activity that can be performed in selective agricultural,
goods producing, and manufacturing occupations. Church et al.
(7) have demonstrated that these types of occupations have been
decreasing in prevalence, which has contributed to a decrease in
total energy expenditure, mostly due to a decrease in MVPA,
which may also be associated with negative health conse-
quences. Thus, the 2018 PAGAC examined the available scien-
tific literature to determinewhether physical activity episodes of
<10 min in duration have health-related benefits or, alterna-
tively, if the benefits are only realized when the duration of
physical activity episodes is ≥10 min.
METHODS

The overarching methods used to conduct systematic reviews
informing the 2018 PAGAC Scientific Report are described in
detail elsewhere (8,9). The searches were conducted using elec-
tronic databases (PubMed®,CINAHL, andCochrane). An initial
search was conducted to identify systematic reviews, meta-
analyses, and pooled analyses examining the relationship be-
tween bout duration and various health outcomes, and this search
did not identify sufficient literature to answer the proposed re-
search question. Therefore, a de novo search of original research
was conducted until June 2017 for the 2018 PAGAC report. This
de novo search of original research was expanded to include
literature published through March 2018 for inclusion in this
manuscript. Eligibility criteria were original research studies pub-
lished in English, examining bouts as the physical activity expo-
sure among adults, and health outcomes including weight status,
body composition, blood lipids, blood pressure, metabolic syn-
drome, risk of type 2 diabetes, and risk of cardiovascular disease.
The full search strategy is available at https://health.gov/
1214 Official Journal of the American College of Sports Medicine
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paguidelines/second-edition/report/supplementary_material/
pdf/Exposure_Q5_Bouts_Evidence_Portfolio.pdf. For the
search conducted to include literature throughMarch 2018, addi-
tional outcomes such as frailty and all-cause mortality were per-
missible as outcomes. Search terms included bout-specific terms
combined with outcome-specific terms. However, the PAGAC
Scientific Report (10) included a specific section related to
high-intensity interval training that was separate from this review,
and therefore the literature specific to high-intensity interval train-
ing is not included in this review.

The titles and abstracts of the identified articles were inde-
pendently screened by two reviewers. The full-text of relevant
articles were reviewed to identify those meeting the inclusion
criteria. Two professional abstractors independently abstracted
data and conducted a quality or risk of bias assessment using
the USDA NEL Bias Assessment Tool (11). Discrepancies
in article selection or data abstractions were resolved by discus-
sion or by a third reviewer, if needed. The protocol for this review
was registered with the PROSPERO database registration
(CRD42018092854). The summary of the review process for the
articles included in this systematic review is shown in Figure 1.
RESULTS

Search Results

For the 2018 PAGAC Report, 25 original manuscripts pub-
lished from 1995 to 2017, based on 23 original studies, that ex-
amined the relationship between bouts of physical activity and
different health outcomes were included as sources of evidence
(10,12–35). Two pairs of these studies reported on different out-
comes from the same studies (13–16). Of the 23 studies examined,
11 used a cross-sectional design (15–18,22–24,27,28,31,32,34), 2
used a prospective design (19,33), and 10 used a randomized de-
sign (10,12–14,20,21,25,26,29,30,35). The additional search con-
ducted through March 2018 resulted in four additional original
research studies, including one randomized control trial (36), one
prospective cohort (37), and two cross-sectional studies (38,39).
The analytical sample size across these various studies ranged from
22 to 6321. A summary of the articles, by study design and health
outcomes examined, is shown in Table 1.

Measures of Physical Activity Bouts

Within the context of this review, the methods used to as-
sess physical activity were quantified. The majority of studies
(n = 18) used objective measure to assess physical activity that
included accelerometers (15–19,22–27,31–34,37–39), with
other studies using a heart rate monitor and pedometer (10), a
combination of self-report and heart rate monitor (13,30,35),
and direct supervision of physical activity sessions (20,36).
The remaining four studies used self-report (exercise logs and
diaries) to quantify physical activity (12,14,21,29).

Duration of Bouts

The duration of bouts varied across the studies that were ex-
amined. Cross-sectional (15–18,22–24,27,28,31,32,34,38,39)
http://www.acsm-msse.org

. Unauthorized reproduction of this article is prohibited.

http://health.gov/paguidelines/second-edition/report/supplementary_material/pdf/Exposure_Q5_Bouts_Evidence_Portfolio.pdf
http://health.gov/paguidelines/second-edition/report/supplementary_material/pdf/Exposure_Q5_Bouts_Evidence_Portfolio.pdf
http://health.gov/paguidelines/second-edition/report/supplementary_material/pdf/Exposure_Q5_Bouts_Evidence_Portfolio.pdf
http://www.acsm-msse.org


FIGURE 1—Summary of literature search.
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and prospective studies (19,33,37) reported on bouts of phys-
ical activity that were <10 min, whereas randomized studies
(10,12–14,20,21,25,26,29,30,35,36) reported only on bouts
that were ≥10 min in duration.
TABLE 1. Summary of study designs that examined physical activity bout duration by
health outcome.

Health Outcomes
Cross-Sectional

Studies
Prospective
Studies

Randomized
Studies

Weight or body composition
Incidence of obesity 1
BMI 6 6
Body fatness 7 8

Blood pressure 2 1 6
Lipids
Total cholesterol 2
Physical Activity Bout Duration and Health
Outcomes: Randomized Studies

Twelve manuscripts reported on randomized designs, and
these studies only included bouts of physical activity that were
≥10 min in duration (10,12–14,20,21,25,26,29,30,35,36). In
these studies, intermittent bouts resulted in similar or enhanced
effects when compared with continuous bouts of physical ac-
tivity of longer duration for outcomes of weight and body
composition (10,12–14,20,21,25,26,29,30,35,36), blood pres-
sure (13,20,21,25,29,36), blood lipids (13,20,29,30,35), or
glucose or insulin (13,20,36). These studies, however, do not
provide information to evaluate bouts of physical activity of
<10 min in duration.
LDL cholesterol 1 4
HDL cholesterol 4 1 5
Triglycerides 3 4

Glycemic control
Fasting blood glucose 3 3
Fasting insulin 2 2
Oral glucose

tolerance test
1

HbA1c 1
Metabolic syndrome 2
C-reactive protein 2
Framingham cardiovascular

disease risk score
1

Frailty 1
Multimorbidity 1
All-cause mortality 1
Physical Activity BoutDuration andHealthOutcomes:
Cross-Sectional and Prospective Studies

The cross-sectional and prospective studies reported on a
variety of health outcomes that included body weight or body
composition (16,17,22,24,27,28,31,33,34), blood pressure
(28,33,34), blood lipids (15,19,24,28,34), glucose or insulin
(23,27,34), metabolic syndrome (18,27), inflammatory bio-
markers (28,34), a composite of cardiovascular disease risk
(32), frailty (38), or multimorbidity (39). In addition, a more
recent study reported on all-cause mortality (37). A summary
BOUTS OF PHYSICAL ACTIVITY
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of these findings by health outcome are presented below and
also presented in Table 2.

Bodymass index, adiposity, and obesity. Some stud-
ies have examined whether physical activity accumulated in
bouts <10min in duration are associated with bodymass index
(BMI) or body fatness (16,17,22,24,27,28,31,33,34). In a co-
hort study by White et al. (33), physical activity accumulated
in bouts of ≥10 min in duration was associated with lower in-
cidence of obesity, whereas physical activity accumulated in
<10 min was not associated with lower incidence of obesity.
Medicine & Science in Sports & Exercise® 1215
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TABLE 2. Summary of the number of studies where health benefits are observed when physical activity in bouts ≥10 min is compare to bouts <10 min.

Number of Studies

Health Outcomes
Effect in Bouts

<10 min and ≥10 min
Effect in Bouts <10 min but Not

in Bouts ≥10 min
Effect in Bouts ≥10 min
but Not in Bouts <10 min

Weight or body composition
Incidence of obesity 0 0 1
BMI 3 1 2
Body fatness 5 1 1
Blood pressure 1 2 0

Lipids
Total cholesterol 1 0 0
LDL cholesterol 1 0 0
HDL cholesterol 2 1 1
Triglycerides 2 1 0

Glycemic control
Fasting blood glucose 1 1 0
Fasting insulin 1 1 0
Oral glucose tolerance test 0 0 0
HbA1c 0 1 0

Metabolic syndrome 1 1 0
C-reactive protein 1 1 0
Framingham cardiovascular disease risk score 1 0 0
Frailty 1 0 0
Multimorbidity 1 0 0
All-cause mortality 1 0 0
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In cross-sectional studies examining BMI, two favored physical
activity accumulated in bouts of ≥10 min compared with phys-
ical activity accumulated in bouts <10 min (28,34), one favored
physical activity accumulated in <10 min bouts (17), and three
did not report a difference between physical activity accumu-
lated in bouts <10 min versus bouts of ≥10 min (22,24,27).
Of the seven cross-sectional studies examining measures of
body fatness, one favored physical activity accumulated in
bouts of ≥10min (31), one reported that the association between
total volume of physical activity was more strongly associated
with cardiometabolic health than physical activity accumulated
in bouts of ≥10 min (34), and five studies showed no difference
between physical activity accumulated in bouts of ≥10 min ver-
sus physical activity not accumulated in bouts of ≥10 min
(16,17,24,27,28).

Resting blood pressure. Evidence for resting blood
pressure is available from one cohort study and two cross-
sectional studies. In the cohort study, White et al. (33) demon-
strated that physical activity in bouts of either ≥10 min or
<10 min in duration was associated with lower incidence of
hypertension. Both cross-sectional studies showed that physi-
cal activity accumulated in bouts <10 min was associated with
lower resting blood pressure (28,34).

Blood lipids.One cross-sectional study showed that phys-
ical activity accumulated in bouts of ≥10 min or <10 min in
duration was associated with lower total cholesterol (28). In
the one cross-sectional study examining LDL cholesterol, both
physical activities accumulated in bouts of ≥10min in duration
and in <10 min in duration were inversely associated with
LDL cholesterol (28).

For HDL cholesterol, the one prospective study, which was
only 14 wk in duration, reported that physical activity accumu-
lated in bouts of ≥10 min in duration predicted change in HDL,
whereas when the threshold was reduced to include bouts of at
least 5 min, this pattern of physical activity was not predictive
of change in HDL (19). Of the four cross-sectional studies
1216 Official Journal of the American College of Sports Medicine
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reviewed, two showed similar associations between HDL and
physical activity accumulated in bouts of ≥10 min and <10 min
(24,28), one showed that physical activity accumulated in bouts
as short as at least 32 s was associated with higher HDL (15),
and one showed that physical activity accumulated in bouts
<10 min was more strongly associated with HDL than physical
activity accumulated in ≥10 min (34).

Three cross-sectional studies examined the association be-
tween physical activity and triglycerides. In two of these studies,
there were similar associations of triglycerides with physical
activity accumulated in bouts of ≥10 min in duration or in
bouts <10 min (24,28). One of these studies showed that phys-
ical activity accumulated in bouts of <10minwasmore strongly
associated with lower triglycerides than physical activity accu-
mulated in bouts of ≥10 min (34).

Fasting glucose, fasting insulin, and HbA1c. Three
cross-sectional studies examined the association between phys-
ical activity and fasting glucose (15,28,34), two with fasting in-
sulin (27,34) and one with HbA1c (23). For fasting glucose, in
one study, bouts of physical activity at least 3 min in duration
were associated with lower fasting glucose (15); in one study,
there was no difference in the association between fasting glu-
cose andMVPA accumulated in bouts of <10 min versus bouts
of ≥10 min (28); and in one study, physical activity accumu-
lated in bouts of <10 min was more strongly associated with
lower fasting glucose when compared with physical activity ac-
cumulated in bouts of ≥10 min (34). For fasting insulin, one
study showed no difference in the association when comparing
MVPA accumulated in <10 min and ≥10 min (27), and one
study showed that physical activity accumulated in bouts of
<10 min was more strongly associated fasting insulin when
compared with physical activity accumulated in bouts of
≥10 min in duration (34). In the one study examining HbA1c,
physical activity accumulated in bouts <10min predicted lower
HbA1c, whereas physical activity accumulated in bouts of
≥10 min in duration was not predictive of lower HbA1c (23).
http://www.acsm-msse.org

. Unauthorized reproduction of this article is prohibited.

http://www.acsm-msse.org


SPEC
IA
L
C
O
M
M
U
N
IC
ATIO

N
S

Metabolic syndrome. Two cross-sectional studies were
reviewed that reported on the association between physical ac-
tivity and metabolic syndrome (18,27). In one study, MVPA
accumulated in bouts of 1 to 9 min, 4 to 9 min, or 7 to 9 min
in duration predicted lower odds of having metabolic syn-
drome (40) independent of MVPA accumulated in bouts of
≥10min (18). In an additional study, odds of having metabolic
syndrome (41) did not differ when comparing physical activity
accumulated in bouts of <10 min versus ≥10 min (27).

C-reactive protein. Two cross-sectional studies exam-
ined the association between physical activity and C-reactive
protein (28,34). One study showed no difference in the associ-
ation between C-reactive protein and physical activity accu-
mulated in bouts of <10 min in duration and bouts of
≥10 min (28). One study showed that physical activity accu-
mulated in bouts of <10 min was more strongly associated
with lower C-reactive protein when compared with physical
activity accumulated in bouts of ≥10 min (34).

Cardiovascular risk score. One cross-sectional study
examined the association between physical activity and the
Framingham Cardiovascular Disease Risk Score (32). In this
study, physical activity accumulated in bouts of 1 to 5 min, 6
to 10min, 11 to 15min, or 20 to 120min in duration and during
total waking time was negatively associated with Framingham
Cardiovascular Disease Risk Score.

Frailty. Aging is typically associated with an increase in
frailty. Kehler et al. (38) examined data from the National
Health and Nutrition Examination Survey to determine
whether MVPA performed in bouts of ≥10min had a differen-
tial influence on the frailty index compared with MVPA per-
formed in bouts of <10 min in adults 50 yr of age or older.
In this study, meeting 50%–99% of 150 min·wk−1 of MVPA
was associated with a reduced frailty index, with similar find-
ings observed regardless of whether MVPA was performed in
bouts of ≥10 min or in bouts of <10 min.

Multimorbidity.Multimorbidity is the presence of two or
more chronic conditions such as coronary artery disease, stroke,
congestive heart failure, hypertension, diabetes, obesity, and
others. Loprinzi examined data from the National Health and
Nutrition Examination Survey to determine whether physical
activity bouts that were ≥10 min in duration or were <10 min
in duration were associated with multimorbidity (39). In this
analysis, both bouts of MVPA ≥10 min in duration and those
<10 min in duration were independently associated with the
presence of multimorbidity. These findings provide support
for promoting MVPA regardless of bout duration.

All-causemortality.A recent finding is based on the data
that are now available regarding physical activity bout dura-
tion and all-cause mortality. In a prospective examination of
data from the National Health and Nutrition Examination Sur-
vey, Saint-Maurice et al. (37) examined the influence of
MVPA of different bout durations (total MVPA regardless
of bout duration, MVPA in bouts of at least 5 min, MVPA
in bouts of ≥10 min) on all-cause mortality over an average
follow-up period of 6.6 yr. In this analysis, the hazard ratios
were similar across quartiles of MVPA regardless of bout
BOUTS OF PHYSICAL ACTIVITY
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duration, suggesting that the reduction in mortality risk is inde-
pendent of how MVPA is accumulated.
DISCUSSION

Summary and public health effect. The 2008 Physical
Activity Guidelines for Americans recommended that physi-
cal activity be accumulated in bouts of ≥10 min in duration
to influence a variety of health-related outcomes (6). This
was consistent with an initial paradigm shift that occurred ap-
proximately 20 yr early when it was suggested by the Centers
for Disease Control and Prevention and the ACSM that phys-
ical activity accumulated in bouts of ≥10 min in duration can
improve a variety of health-related outcomes (4). This current
review of the evidence continues to support that physical activ-
ity accumulated in bouts of ≥10 min in duration can improve a
variety of health-related outcomes. However, additional evi-
dence, from cross-sectional and prospective cohort studies, sug-
gests that physical activity accumulated in bouts that are
<10 min is also associated with favorable health-related out-
comes, including all-cause mortality. This is of public health
importance because it suggests that engaging in physical activ-
ity, regardless of length of the bout, may have health-enhancing
effects. This is of particular importance for individuals who are
unwilling or unable to engage in physical activity bouts that are
≥10 min in duration. It also adds support to public health initia-
tives advocating physical activity behaviors that are unlikely to
require 10 min, such as climbing a flight of stairs or parking the
car in a more distant part of the parking lot. This may suggest
the need for a contemporary paradigm shift in public health
recommendations for physical activity, which encourages en-
gagement in MVPA as an important lifestyle behavior to en-
hance health, with potential benefits realized regardless of
the bout duration.

Needs for future research. The evidence from this re-
view supports that physical activity accumulated in bouts
<10 min in duration are associated with enhanced health
across a variety of outcomes. There is, however, a need for ad-
ditional research related to the accumulation of physical activ-
ity and its association with health. These additional research
needs are described below.

Conduct longitudinal research, in the form of either prospective
studies or randomized controlled trials, to examine whether
physical activity accumulated in bouts of <10 min in duration
enhances health outcomes. The majority of studies reviewed
that support the health benefits of physical activity accumu-
lated in bouts of <10 min in duration used a cross-sectional de-
sign, with none of the randomized studies reporting on the
effects of physical activity accumulated in bouts of <10 min.
Having this knowledge will inform potential cause and effect
rather than simply associations.

Conduct research to compare bouts of physical activity of
<10 min to ≥10 min, which also equates for volume and total
energy expenditure between these physical activity patterns, to
examine the effects on health outcomes. The randomized stud-
ies that were specifically designed to equate for volume of
Medicine & Science in Sports & Exercise® 1217

. Unauthorized reproduction of this article is prohibited.



SP
EC

IA
L
C
O
M
M
U
N
IC
AT

IO
N
S
 physical activity or energy expenditure only examined the ef-

fects of physical activity performed in bouts ≥10 min. Thus, ap-
propriately designed studies are needed to confirm the findings
of the cross-sectional and prospective observational studies re-
garding the health benefits of physical activity accumulated in
bouts ≤10 min in duration.

Conduct large research trials with ample sample sizes to allow
for stratum-specific analyses to determine whether the in-
fluence of physical activity accumulated in bouts of varying
length on health outcomes varies by age, sex, race/ethnicity,
socioeconomic status, initial weight status, or other demo-
graphic characteristics. On the basis of the studies re-
viewed, there is limited evidence available on whether the
influence of physical activity varies when the exposure to
physical activity is consistent across individuals with differ-
ent demographic characteristics. Having this information
will inform public health recommendations about whether
physical activity exposure of varying bout length to enhance
health needs to vary by age, sex, race/ethnicity, socioeco-
nomic status, weight status, and other demographic charac-
teristics and may allow for more precise individual-level
physical activity recommendations.

Include measurement methods in prospective and randomized
studies that will allow for the evaluation of whether physical ac-
tivity performed in a variety of bout lengths has differential effects
on health outcomes. On the basis of this review, randomized
studies were not identified that reported on physical activity accu-
mulated in bouts that were <10 min in duration, and only three
prospective studies were identified that reported on physical activ-
ity accumulated in bouts that were <10 min. This may be a result
of the methods used to assess physical activity in randomized and
prospective studies, suggesting the need to include physical activ-
ity assessment methods that allow for these data to be available for
analysis. For example, the use of objective monitoring that allows
for physical activity data to be collected in 1-min epochs may be
preferable to self-reported methods when examining the duration
of activity bouts that are associated with improved health.

Conduct meta-analyses and systematic reviews of longitudi-
nal prospective studies to evaluate the effect of physical activity
accumulated in varying bout durations on health outcomes.
High-quality systematic reviews and meta-analyses were not
identified in the literature that has summarized the evidence re-
lated to physical activity accumulated in varying bout durations
and health outcomes. With specific regard to a summary of the
evidence related to physical activity bout durations of <10 min,
this may have been influenced by the current lack of sufficient
prospective and randomized studies. This resulted in the need to
examine the limited number of individual studies that addressed
this topic. As additional prospective and randomized studies are
conducted on this topic, meta-analyses and systematic reviews
1218 Official Journal of the American College of Sports Medicine
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should be conducted that will provide information on the con-
sistency and magnitude of the overall effect size of the relation-
ships observed across the original studies.

Conduct appropriately designed studies to examine the
mechanistic pathways by which physical activity bouts of
varying durations, particularly bouts of physical activity
<10 min in duration, may influence various health-related
outcomes. This review of the literature was not designed to
identify and summarize the scientific literature related to the
potential mechanistic pathways of how physical activity bouts
of varying durations, particularly <10 min in duration, may in-
fluence health-related measures. This may be important for
understanding the biology of physical activity, provide a foun-
dation for future research, and may influence for whom phys-
ical activity bouts <10 min in duration may be most effective.

Conduct studies to examine the effects of light-intensity physi-
cal activity accumulated in bouts of <10 min and ≥10 min on
health outcomes. The studies reviewed primarily focused on
MVPA within the context of physical activity bout duration.
Thus, these studies do not contribute to an understanding of
how light-intensity physical activity may influence health out-
comes, and whether bout duration of light-intensity physical
activity may influence this potential relationship. This is a po-
tentially important public health question given the potential
for lifestyle, household, and occupational activity to be per-
formed in bouts <10 min and at a light intensity.
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responsible for errors or omissions or for any consequences from appli-
cation of the information in this publication and make no warranty,
expressed or implied, with respect to the currency, completeness, or ac-
curacy of the contents of the publication. The application of this informa-
tion in a particular situation remains the professional responsibility of the
practitioner; the clinical treatments described and recommended may
not be considered absolute and universal recommendations.
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