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Abstract

Introduction—To examine the association between sedentary behavior (SB), cardiometabolic
risk factors, and self-reported physical function by level of moderate-vigorous physical activity
(MVPA).

Methods—Cross-sectional analysis was completed on 1, 914 older adults aged =65 years from
the 2003-2006 U.S. National Health and Nutrition Examination Survey (NHANES). MVPA and
SB were derived from Actigraph accelerometers worn for one week. MVPA was categorized as
sufficient to meet the current U.S. guidelines (=150 minutes/week) or not; SB was split into
quartiles. Various biomarkers were examined in laboratory analyses and physical exams, and the
number of functional limitations was self-reported. Statistical interaction between SB and MVPA
on the biomarker associations was the primary analysis, followed by an examination of their
independent associations with relevant covariate adjustment.

Results—Average SB was 9.4+2.3 hours/day (mean + SD) and approximately 35% were
classified as sufficiently active. Overall, no significant meaningful statistical interactions were
found between SB and MVPA for any of the outcomes; however, strong independent positive
associations were found between SB and weight (p<0.01), BMI (p<0.01), waist circumference
(p<0.01), C-reactive protein (CRP) (p<0.01), plasma glucose (p=0.04), and number of functional
limitations (p<0.01) after adjustment for MVPA. Similarly, MVPA was negatively associated with
weight (p=0.01), BMI (p<0.01), waist circumference (p<0.01), diastolic blood pressure (p=0.04),
CRP (p<0.01), and number of functional limitations (p<0.01) after adjustment for SB.
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Conclusion—The results suggest that sufficient MVPA did not ameliorate the negative
associations between SB and cardiometabolic risk factors or functional limitations in the current
sample and that there was independence on a multiplicative scale in their associations with the
outcomes examined. Thus, older adults may benefit from the joint prescription to accumulate
adequate MVPA and avoid prolonged sitting.
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INTRODUCTION

Sedentary behavior (SB), defined as participation in activities such as sitting and reclining
during waking hours that do not increase energy expenditure substantially (22) has been
gaining increased focus in physical activity and health research. Traditionally, SB has been
used to describe limited participation in moderate-vigorous physical activity (MVPA);
however, research linking prolonged sitting, to adverse health outcomes, while controlling
for MVVPA, has provided the evidence needed to identify SB as an independent behavior of
interest. In particular, SB, or proxy measures such as television viewing, have been shown to
be associated with an increased risk of obesity (14), cancer (12), metabolic syndrome (9),
type 2 diabetes (14), and all-cause mortality (16) in various populations. There has been very
limited research focusing on adults aged =65 years despite evidence to suggest older adults
represent the most sedentary age group, spending approximately 60% to 70% of their
waking hours in SB (19).

Studies that have examined the association between SB and health outcomes in older adults
have typically focused on metabolic syndrome and other cardiometabolic risk factors. For
instance, increased risk of overweight/obesity, as measured by BMI, was associated with a
self-reported TV viewing time of >840 minutes/week in 1,806 Japanese older adults (15).
Also, significant associations have been found for objectively measured SB time with lower
limb (6), central (25) and total body adiposity (6, 25) measured using dual energy x-ray
absorptiometry. Data from a sample of 649 older adults who wore accelerometers in the
Health Survey for England demonstrated direct associations for self-reported SB and TV
time with a ratio of total to HDL cholesterol, and for objectively measured SB with waist
circumference (24). In the AusDiab study, increased odds of having metabolic syndrome and
several of its components were found in higher quartiles of self-reported SB and TV time
(11). Finally, data from a nationally representative U.S. sample of 1,367 older adults from
The National Health and Nutrition Examination Survey (NHANES) was used to examine the
risk of metabolic syndrome associated with different parameters of accelerometer-derived
SB (1). An increased odds of metabolic syndrome in those with greater time spent in SB was
found.

The majority of the studies discussed provide evidence for an association of SB with
metabolic syndrome and other cardiometabolic risk factors while controlling for
participation in physical activity using multivariate regression techniques. We believe an
examination of the association between SB and health outcomes stratified by level of

Med Sci Sports Exerc. Author manuscript; available in PMC 2018 January 11.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Gennuso et al.

Page 3

MVPA, in addition to analyses statistically removing its effect, is worthwhile because it
specifically answers the question of whether or not SB is associated with deleterious health
effects in those that are sufficiently or insufficiently active. Additionally, to our knowledge,
just one study (21) has examined the association between physical function and objectively
measured SB time in older adults, and this study did not examine the interaction between SB
and MVPA. Therefore, the purpose of this study was to examine the association between SB,
various cardiometabolic risk factors, and self-reported physical function by strata of MVPA
participation. We hypothesized that there would be a statistical interaction between MVPA
and SB on the various outcomes in a sample of older adults from the 2003-2006 NHANES.
More specifically, we hypothesized there would be an association between SB and the
outcomes in those with insufficient MVPA, but not in those who met the current physical
activity guidelines (27).

METHODS

Study Population

NHANES is a continual population based survey of the United States conducted by the
National Center for Health Statistics consisting of two main parts: an in-home interview and
a comprehensive medical exam that includes a series of laboratory tests (2). Objective
assessment of ambulatory activity was added to the medical exam portion of NHANES
between 2003 and 2006. A total of 14,616 individuals aged 6 years and older participated in
this portion of the study, of which 12,721 had valid activity monitor data, defined in the
following section. The sample was refined to include only adults aged =65 years (n=2,005).
The final study sample (n=1, 914) met the above criteria in addition to having complete
information for all relevant outcomes and covariates. In separate analyses that included
outcomes requiring a 12-hour fasting blood draw data, a subsample of 809 older adults was
used. The National Center for Health Statistics Research Ethics Review Board approval and
documented consent was obtained from all participants.

Sedentary Behavior and Physical Activity Assessment

Participants were instructed to wear the ActiGraph AM-7164 (ActiGraph, Fort Walton
Beach, FL) for one week on an elastic belt over the right hip during all waking hours except
in situations with the possibility of water damage. Data, in the form of activity counts per 1-
minute epoch, were downloaded from the monitors upon receipt by mail. Estimation of wear
time and time spent in SB and MVPA were completed according to generally accepted
methods. Nonwear was defined as periods of at least 60 consecutive minutes of no activity
with an allowance for two consecutive minutes of observations between 1 and 100 counts.
Wear-time of the monitor was determined by subtracting nonwear-time from total daily
observation time.

Time spent in SB and MVPA was estimated by summing minutes for observations falling
within established cut points for counts. The amount of time spent in activity of less than
100 counts per minute was considered SB and averaged across valid days to provide an
average daily duration (hours/day). Time spent in 10+ minute bouts above 760 counts per
minute (18) with an allowance for interruptions of 1 or 2 minutes below threshold was
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considered MVPA, averaged across valid days, and multiplied by 7 to obtain an average
weekly duration (minutes/week). A day was considered a valid day with at least 600 minutes
(10 hours) of wear without excessive counts (>20,000 counts). At least one valid day was
required to be included in the current analysis. Initially, an additional higher threshold of
1,952 (10) counts per minute for MVVPA was considered. However, the 760 cut point was
chosen because we believe it better reflects a typical older adults’ free-living moderate-
intensity activity. We performed a sensitivity analysis with the 1,952 cut point (see Tables 1-
4, Supplemental Digital Content 1, which are tables displaying a repeat of all analyses using
the average weekly duration of time spent above 1,952 counts per minute to define
moderate-vigorous intensity activity) and found similar results.

Outcome and Covariate Assessment

Our outcomes of interest were as follows: anthropometric measures including weight (kg),
waist circumference (cm), and body mass index (kg/m?2); systolic and diastolic blood
pressure (mm Hg); C-reactive protein (mg/dL); total-, HDL-, and LDL-cholesterol (mg/dL);
plasma glucose (mg/dL); triglycerides (mg/dL); glycohemoglobin (%); and self-reported
physical functioning. Weight, waist circumference, and blood pressure were measured
directly according to standard procedures. Up to four blood pressure measurements were
obtained, with all but the first being averaged for the final value (3). Twelve-hour fasting
blood samples were drawn to assess total-cholesterol, HDL-cholesterol, LDL-cholesterol,
triglycerides, C-reactive protein, plasma glucose, and glycohemoglobin according to
standard procedure (see (4) for detail of the laboratory methods). Physical function was
assessed using a questionnaire, where participants reported being limited in any of 20
activities because of physical, emotional, or mental problems (5). We operationalized
reduced physical function as self-reported limitations in the following eight activities:
walking for a quarter mile; walking up ten steps; stooping, crouching, or kneeling; lifting or
carrying; house chores; walking between rooms on the same floor; standing up from an
armless chair; and getting in and out of bed. A categorical variable with three levels was
created to analyze physical functioning based on the number of limitations reported.
Participants could have reported zero, one, or two or more limitations. Covariates included
age, gender, ethnicity (non-Hispanic white, non-Hispanic black, Mexican, other), education
(did not complete high school, completed high school, completed at least some college),
marital status (married, single/widowed, divorced), family income (<$20k, $20k—$45k,
$45k-$75k, and >$75Kk), self-reported presence of diabetes or cardiovascular disease,
alcohol intake, and current smoking status. The assessment of these variables was completed
via questionnaire.

Statistical Analysis

All analyses were performed in SAS 9.3 (SAS Institute, Cary, NC) using PROC SURVEY
procedures to account for the complex, multistage, probability sampling design used by
NHANES. Outcome variables were assessed for linearity and normality. Those found to be
non-normal and thus log-transformed included systolic blood pressure, HDL-cholesterol, C-
reactive protein, glycohemoglobin, triglycerides, and plasma glucose. These variables are
presented in tables as geometric means. Daily SB time was split into the following quartiles
based on the distribution in the whole sample: less than 7.92, 7.93 t0 9.17, 9.18 to 10.53, and
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greater than 10.54 hours/day. Weekly MVPA time was used to create a dichotomous variable
to differentiate those with sufficient activity to meet the recommended amount of =150
minutes/week of MVPA in bouts of at least 10 minutes (23) from those who did not. For
descriptive purposes, simple linear regression analysis and logistic regression were used to
examine differences in participant characteristics by quartile of SB, while independent
samples ttests and XZ tests were used to examine differences between MVPA groups. Also,
we examined the distribution of time spent in SB by level of MVPA with a histogram. The
primary analyses for continuous variables consisted of an examination of the association
between SB and cardiometabolic biomarkers using multiple linear regression analysis
stratified by level of MVPA participation controlling for the covariates identified previously
in addition to activity monitor wear time. Physical functioning was analyzed using
multinomial logistic regression with a proportional-odds cumulative logit model, which
estimates common odds ratios for covariate effects in the related logistic regression models
for 0 vs. 1+ functional limitations and for 0-1 vs. 2+ functional limitations. Least squares
means or odds ratios were estimated for each SB quartile and a linear trend was tested.
Statistical significance of potential interactions was also tested using SB and MVPA as
cross-product terms in the regression models. We also examined the independent effects of
SB and MVPA on cardiometabolic biomarkers and physical function by mutually adjusting
models for both factors.

Study Population

Participant characteristics can be found in Table 1. The overall sample (N=1914) had an
average age of 74.6 £ 6.5 years and was 52% male. Those with higher SB were older
(p<0.01) and were more likely to be male (p<0.01), less educated (p<0.01), single or
divorced (p<0.01), a current smoker (p<0.01), and diabetic (p=0.02). Those who had
sufficient MVVPA to meet the weekly recommendations were younger (p<0.01), and were
more likely to be male (p<0.01), less wealthy (p<0.01), more educated (p=0.02), married
(p<0.01), and a current drinker (p<0.01) compared to those who were insufficiently active.
The sufficiently active also had lower proportions of those who were current smokers
(p=0.03), had diabetes (p<0.01), or had cardiovascular disease (p=0.01).

The median number of valid days the participants wore the activity monitors was 7 (5-7)
(interquartile range). Approximately 35% (n=672) of the sample was classified as
sufficiently active, while 65% (n=1242) was classified as insufficiently active. The
sufficiently active spent 8.2 + 2.4 hours/day in SB and 322+ 304 minutes/week in MVPA,
while the insufficiently active spent 9.6 + 2.4 hours/day in SB and 18 + 63 minutes/week
(median * interquartile range) in MVVPA. As seen in Figure 1, greater proportions of the
sufficiently active tend to be in the lowest categories of time spent in SB. In contrast, the
insufficiently active display greater variability in their SB time.

Sedentary Behavior Stratified by Level of Physical Activity

Table 2 shows the results of the primary analysis to examine whether the association
between SB and cardiometabolic biomarkers varied by level of MVPA. Overall, there were
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no statistically significant interactions between SB and MVPA. While SB was only
statistically significantly associated with health outcomes in the insufficiently active, there
were similar non-significant trends for the same outcomes in the sufficiently active, resulting
in the non-significant interactions. Also, despite the lack of statistical significance, the
magnitude of the differences was often similar between the insufficiently and sufficiently
active. For instance, the change in weight from lowest to highest sedentary group was
similar in both groups (6.8 kg in the insufficiently active: p=0.01; 7.6 kg in the sufficiently
active: p=0.07), as was BMI (2.1 kg/m? in the insufficiently active, p=0.02; 2.2 kg/m? in the
sufficiently active, p=0.10), and waist circumference (6.6 cm in the insufficiently active,
p<0.01; 5.2 cm in the sufficiently active, p=0.05).

The percentage of the sample reporting 0, 1, and 2+ functional limitations was 39.6%,
16.7% and 43.8%, respectively. The results of the analysis to determine if the association
between reported functional limitations and SB is modified by MVPA participation are
displayed in Table 3. For those who were insufficiently active, the odds of reporting more
functional limitations was significantly reduced by half for those in the lowest three quartiles
of SB (p<0.01). On the contrary, there was no reduced risk with decreasing SB in the
sufficiently active (p=0.42). Similar to the findings for the cardiometabolic outcomes, the
interaction effect failed to reach statistical significance (p=0.16) despite a significant trend in
the insufficiently active and not the sufficiently active.

Independent Effects of Sedentary Behavior and Physical Activity

Table 4 presents the independent associations of SB and MVPA with the cardiometabolic
biomarkers after mutual adjustment. Independent of the level of MVVPA, more time spent in
SB was significantly related to increasing weight (p<0.01), BMI (p<0.01), waist
circumference (p<0.01), C-reactive protein (p<0.01) and plasma glucose (p=0.04).
Independent of time spent in SB, those with sufficient activity to meet the recommendations
had lower weight (p=0.01), BMI (p<0.01), waist circumference (p<0.01), diastolic blood
pressure (p=0.04), and CRP (p<0.01) than those with insufficient activity. There were also
significant associations of self-reported physical function with SB (p<0.01) and MVPA
(p<0.01) after mutual adjustment (Figure 2). The odds of reporting more functional
limitations were 41-47% lower among those with the least SB, and were 60% lower among
those with the most MVPA.

DISCUSSION

We used NHANES data from the 2003-2006 to explore the hypothesis that the association
between SB and the health outcomes of cardiometabolic risk and physical function, would
vary by level of physical activity participation in those aged 65 years and older. Our main
finding was that there were no statistically significant interactions between SB and physical
activity on any of the outcomes examined. However, strong main effects of SB and physical
activity on both outcomes were found through examination of their independent associations
with mutual adjustment.

We were interested in examining the relative distributions of SB and MVPA within our
sample of older adults to determine, for example, if there are individuals who meet current
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MVPA recommendations yet spend substantial time sedentary and vice versa. We found
different patterns of SB accumulation between those who were sufficiently and insufficiently
active (Figure 1). Approximately 80% of those who were sufficiently active accumulated
less than 10 hours of SB. The insufficiently active, on the other hand, display a wide range
of time spent in SB. Figure 1 also provides evidence for the existence of SB and physical
activity as unique entities first postulated by Owen and colleagues (20) more than 10 years
ago. The sufficiently active accumulating high amounts of daily SB are examples of the
“active couch potato” while the insufficiently active with less hours of SB per day may be
considered what we’ve termed “inactive busy bees”.

We hypothesized that physical activity would have provided protection against the
deleterious effects of too much sitting. The finding that the associations between SB,
cardiometabolic risk, and physical function are not modified by participation in MVPA that
is adequate to meet the recommendations was unexpected. Studies examining the interaction
between physical activity and sedentary behavior on health outcomes in older adults are rare.
Inoue et al. (15) examined the joint associations between TV viewing time and MVPA
sufficient to meet the current recommendations for public health with overweight/obesity
using BMI in Japanese adults aged 65 to 74. They found the odds of being overweight/obese
were significantly less with low TV viewing time (<840min/week) in those with both
sufficient and insufficient amounts of MVPA.. Similarly, we found evidence for a trend of
higher BMI with increasing sedentary time in both MVPA groups. In both studies, there was
a significant association between SB and BMI that was not modified by MVPA sufficient to
meet the guidelines for health benefits. The interaction between self-reported SB and MVPA
on the odds of having metabolic syndrome was examined in the previously mentioned
AusDiab study (11). No evidence of a statistical interaction was found between TV viewing
time or overall sitting time and MVPA in this study, as well.

Analysis of an interaction between SB and MVPA on physical function has not been done in
previous reports, so a comparison to previous research is not possible. It is interesting to note
that the findings for physical function mirrored those for the cardiometabolic risk factors. A
strong trend of lowered odds of reporting functional limitations was found in the
insufficiently active. However, the interaction between SB and MVPA was not significant
because there was a similar, albeit non-significant, trend in the sufficiently active. The
combined result from examining the presence of the hypothesized interaction with
cardiometabolic risk factors and physical function leads us to the conclusion that SB and
MVPA are truly distinct. When an outcome that we investigated was found to have a
significant association with SB, participating in a sufficient amount of MVVPA did not affect
that association. Further research is required to determine if this association is upheld in
other health outcomes and with different volumes of MVPA. For instance it is still unknown
whether MVPA at twice the recommended amount (=300min/week) or at more vigorous
intensities only would provide a protective effect against SB.

When examined independently, we found strong associations between SB and a number of
the cardiometabolic risk factors as well as with physical function while controlling for
MVPA. Several studies (1, 13) have used 2003-2006 NHANES data to examine the
association between SB and cardiometabolic health in a similar fashion. Healy et al. (13)
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performed an analysis in 4557 adults aged =20 years and found significant linear trends
across quartiles of SB for waist circumference, HDL-cholesterol, CRP, triglycerides, and
several other outcomes we did not incorporate into our study. We did not find an association
between SB and triglycerides, however our sample was limited to older adults and this
association could possibly be modified by age. Similarly, Bankoski et al. (1) also did not
find an association between SB and triglycerides in their sample of NHANES participants
aged =60 years. Mentioned previously, Bankoski and associates examined the association
between time spent in SB (modeled as a continuous variable), and metabolic syndrome with
its determinants (modeled as categorical variables with two levels). Similar to Bankoski et
al., we found a significant association between SB and waist circumference, and no
association with HDL-cholesterol and blood pressure.

In regards to physical function, a recent longitudinal study using data from the Women’s
Health Initiative (23) provides comparable findings to those from the current study. Nearly
62,000 women aged 50-79 years provided self-reported information on sitting habits and
physical function (assessed using the RAND SF-36 where higher scores indicate better
function), and were followed over an average of 12.3 years. They found that those in the
higher quartiles of SB (>8-11 hours/day and >11 hours/day) had physical function scores
that were 1.48 to 3.13 times lower than in those sitting less than eight hours. Similarly, we
found that those in highest quartile of SB (=10.64 hours/day) had nearly twice the odds of
reporting functional limitations as those in the lower quartiles. In addition, in a study of 312
Portuguese older adults with accelerometer-derived SB and MVPA, Santos et al. (21) found
SB time to be negatively associated with objectively measured physical function (=—0.002,
95% CI1 -0.002, —0.001) after controlling for time spent in MVPA. Our findings are
consistent with these previous studies regarding the independent association between SB and
physical function.

We also found independent associations between MVPA, physical function, and several of
the cardiometabolic variables. Examining the association between physical activity and
health outcomes while controlling for SB is a relatively recent phenomenon. Studies have
found an independent association of MVPA with risk of breast cancer (8) and its biomarkers
(17). Vallance et al. (28) found a significant trend for decreasing odds of depression across
increasing quartiles of time spent in MVPA after controlling for SB in adults aged =20 years.
Also, the previously mentioned Santos et al. study (21), found a positive association between
MVPA and physical function after controlling for time spent in SB. The current study adds
to the growing body of evidence for the association between physical activity and health
outcomes while controlling for SB.

It is of interest to note the relative size of the differences in outcomes for SB vs. MVPA
when mutually adjusted. In the outcomes associated with both behaviors, the magnitude of
difference from the lowest quartile of SB to the highest is similar to that found between
sufficient and insufficient activity. For instance, there is 2.2 kg/m? difference in BMI
between those with approximately seven hours/day (Q1) and 12 hours/day (Q4) of SB.
Likewise, the difference between those with an average of 17.5 minutes/week of MVVPA and
those who meet the U.S. guidelines is 1.3 kg/m2. Due to the similarity in presence and
magnitude of associations between both exposures and the outcomes selected in this study;, it
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would almost appear that the choice to participate in 2150 minutes of MVPA or sit less than
8 hours a day are interchangeable. However, it should be noted that there was a consistent
pattern in Table 2 for the sufficiently physically active with the least sedentary time to have
the most favorable values in the outcomes associated with SB. In addition, the lack of
statistically significant interaction on the multiplicative scale would suggest that there is
evidence for an additive effect of MVPA and SB. Therefore, a recommendation of obtaining
both adequate physical activity and limited SB seems most appropriate.

This study has several strengths including objective assessment of both MVPA and SB with
the use of an accelerometer. Also, using NHANES data provided us with a large nationally
representative sample of older adults to analyze. This particular analysis benefited from
consideration of the interaction between MVPA and SB on health outcomes. As far as we
know, this is the first study of its kind to complete such an examination in older adults with
cardiometabolic risk factors and physical function as outcomes. Despite there not being
significant meaningful interactions, this led us to the observation that, when compared side-
by-side, the independent associations between MVPA and SB with the outcomes are quite
similar. Future randomized controlled trials should explore the comparative effectiveness of
two interventions — one a prescription to be physically active and the other to be less
sedentary — to determine if this phenomenon is more than simply observational.

This study also has several limitations. One inherent in using a uniaxial accelerometer is that
it is most accurate at detecting ambulatory activity, but does poorly for certain activities such
as cycling and swimming. However, it is well understood that walking is a common form of
physical activity in adults (7), and we purposefully selected an activity count threshold
designed to capture daily physical activities of a moderate intensity (3+ METS); therefore
the likelihood of under-ascertaining relevant activities is minimized. The issue of choosing
count thresholds for physical activity could also be considered a limitation because there is
no single agreed upon cut point that accurately describes MVPA across age groups.
However, our separate analyses (see Supplemental Digital Content 1) using cut points at the
low (760 counts per minute) and high (1,952 counts per minute) ends of the moderate
activity spectrum revealed similar results, despite yielding a substantially lower number of
participants meeting the guidelines for MVPA using the 1,952 cut point.

Another limitation of this study is its cross-sectional design, which limits our ability to make
casual inferences. However, preliminary information from such study designs is necessary
before significant investment is made on trials to explore these associations further. Also,
despite having a large sample size, there is the possibility of limited statistical power to
detect the number of multiplicative interactions that were investigated in this study. Lastly,
our sample was limited to adults aged 65 years or older because out interest lies in the health
behaviors and outcomes of the older adult population. Therefore, these findings cannot be
generalized to a younger population. Future research will need to reproduce the analyses of
this study on younger adults and adolescents. One key difference in the activity profiles of
older adults as compared to younger individuals is an almost complete lack of vigorous
intensity activity in the former (26). It is unknown how the presence of vigorous intensity
activity found in younger individuals will impact the interaction between SB and physical
activity on health outcomes.
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In summary, these new findings suggest that a statistical interaction between SB and MVPA

(0]

n biomarkers of cardiometabolic risk and physical function does not likely exist in this

representative sample of older adults in the U.S., as the associations between SB and the
various health outcomes were not modified by the level of MVPA participation. When
examined individually, there were independent associations between both behaviors and
similar outcomes suggesting the presence of possibly distinct pathways. Future research
should explore this association with different doses of MVPA, in different age groups, and
with study designs with better ability to make casual inferences.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Time spent in sedentary behavior by level of physical activity
Sufficiently active is defined as 2150 minutes/week of MVPA in bouts of at least 10

minutes.
The proportion of each activity group by hours/day spent in sedentary behavior is plotted.
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Figure 2. Independent associations between sedentary behavior, physical activity, and physical
function

Models included both SB and sufficient/insufficient MVVPA and were additionally adjusted
for age, gender, ethnicity, education, income, marital status, alcohol consumption, current
smoking status, cardiovascular disease, BMI, and accelerometer wear time. Quartiles of SB
were: 210.64, 10.63-9.18, 9.17-7.93, and 0-7.92 hours/day.

Sufficiently active is defined as 2150 minutes/week of MVPA in bouts of at least 10
minutes.
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