1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny Yd-HIN

NATIG,

o
R HE

s sy,
D

10

NS

NIH Public Access

Author Manuscript

Published in final edited form as:
Soc Sci Med. 2014 November ; 120: 126-134. doi:10.1016/j.socscimed.2014.09.010.

Not just couch potatoes or gym rats: alternative non-labor
market time use patterns are associated with meeting physical
activity guidelines among sedentary full-time employees

Lindsey P. Smith&, Shu Wen Ng?, and Barry M. Popkin@

Department of Nutrition, University of North Carolina, Chapel Hill, CB # 8120 University Square,
123 W. Franklin Street, Chapel Hill, NC 27516-3997, Chapel Hill, North Carolina (LPS, SWN,
BMP)

Abstract

Physical activity and inactivity have distinct cardio-metabolic consequences, suggesting that
combinations of activities can impact health above and beyond the effects of a single activity.
However, little work has examined patterns of non-labor market time activity in the US
population, particularly among full-time employees in sedentary occupations, who are at increased
risk of adverse health consequences associated with a sedentary lifestyle. Identification of these
patterns, and how they are related to total physical activity levels, is important for developing
effective, attainable physical activity recommendations among sedentary employees, who
typically have less time available for exercise. This is, especially the case for low-income
employees who face the highest time and financial barriers to achieving physical activity goals.

This study uses cluster analysis to examine patterns of non-labor market time use among full-time
(=40 h/week) employed adults in sedentary occupations (<3 MET-h) on working days in the
American Time Use Study. We then examine whether these patterns are associated with higher
likelihood of meeting physical activity recommendations and higher overall physical activity
(MET-h). We find that non-labor market time use patterns include those characterized by screen
activities, housework, caregiving, sedentary leisure, and exercise. For both genders, the screen
pattern was the most common and increased from 2003 to 2012, while the exercise pattern was
infrequent and consistent across time. Screen, sedentary leisure, and community patterns were
associated with lower likelihoods of meeting physical activity recommendations, suggesting that
interventions targeting screen time may miss opportunities to improve physical activity among
similarly sedentary groups. Alternately, non-labor market time use patterns characterized by
housework and caregiving, represented feasible avenues for increasing overall physical activity
levels, especially for those with low financial and time resources. Consideration of non-labor
market time use patterns may improve strategies to increase physical activity and decrease
inactivity among full-time employed adults in sedentary jobs.
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I. INTRODUCTION

In the US, one major strategy for preventing obesity, cardiovascular disease, cancer, and
diabetes entails recommendations to increase physical activity=3). Yet, despite these
recommendations, daily activity levels have declined, and the majority of US adults do not
achieve the recommendations of =30 minutes of moderate-to-vigorous physical activity
(MVPA) at least five days per week(*9),

In fact, public health experts recognize that simply meeting physical activity
recommendations is inadequate(?). Moreover, a growing body of epidemiologic evidence
demonstrates that sedentary behavior has distinct adverse metabolic consequences
independent of physical activity(11-14), For example, results from Australia show that even
amongst physically active adults, TV time was associated with worsening metabolic risk
factors, including waist circumference, systolic blood pressure, and fasting plasma
glucose(®). In addition, exercise as a means of obesity reduction or prevention have shown
limited effectiveness(16-18)_ Finally, considering only whether someone achieved the MVPA
recommendation or not misses individuals whose activities may not be intensive enough to
meet these thresholds. While vigorous intensity activities yield the greatest health
benefits(19), a dose-response relationship between physical activity and health exists such
that even light-to-moderate activities are better than remaining sedentary(20).

In short, individuals should not simply be categorized into “active” or “not active” based on
whether they achieve a certain threshold of physical activity. Rather, the unique physiology
of inactivity, physical activity, and how these are incorporated throughout the day suggests
that patterns of physical activity and inactivity matter, beyond the individual effect of any
type or amount of activity alone(). In addition, identifying activity patterns may be useful
for developing more attainable physical activity recommendations that reflect how people
really spend their time, rather than a “one size fits all” approach which may be unachievable
for many(22). Building on this potentially important new understanding of the way activity
and inactivity affect health, one important question is, what are patterns of (in)activity in the
US population? Secondly, how are these patterns related to achieving physical activity
goals?

To better describe this picture of time, cluster analysis has recently emerged as a useful
methodology to characterize these multidimensional patterns of time use and physical
activity in children and adolescents(22-25), However, among US adults, most time use
research has examined time spent in physical activity domains in absolute measures
(minutes or hours), without taking into account the patterning of time(26-29). Although
Kolodinsky et al. examined patterning of time in US adults, this study did not examine
energy expenditure associated with activity patterns, nor did it differentiate between labor
market time and non-labor market time(30),
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In addition, no research has taken into account hours worked in the labor market or
occupational activity level when characterizing patterns of non-labor market time use,
despite previous work showing that both employment status and occupational physical
activity affect levels of sedentary activity and exercise during non-labor market hours(28: 31).
It is especially important to understand the relationship between non-labor market time use
and physical activity among those who spend =40 h/week in the labor market (i.e. “full-time
employees™), as these individuals face the highest time constraints on non-labor market
time: on working days, 32% of time is spent on sleep and 31% is spent on labor market
work, leaving little time to meet physical activity recommendations(28). Even more
important is identifying patterns of non-labor market time use among full-time employees in
sedentary occupations, given that the majority of US employees are employed in sedentary
jobs(32), occupational physical activity is declining across the globe(* 33), and occupational
inactivity has been linked to myriad adverse health consequences, including obesity,
diabetes, cardiovascular disease, and mortality(32: 34-37), Thus, one key question relates to
what patterns of non-labor market time use are associated with increases in physical activity
among individuals who spend =40 hours/week in sedentary jobs. Is exercise the only avenue
to meet physical activity recommendations in this population, or are other patterns of non-
labor market time use associated with increases in physical activity? Considering that lack of
time poses one of the biggest barriers to exercise(38), understanding patterns of non-labor
market time use can help inform effective, attainable strategies to increase physical activity
among individuals with limited time availability.

Finally, understanding non-labor market time use patterns among low-income employees is
particularly important, since in addition to financial limitations and lack of access to safe
spaces, low-income employees face even higher time constraints to exercise, due to juggling
of jobs, childcare, transportation, and social services(3%: 39-41) Indeed, empirical evidence
indicates that individuals with lower income and education are less likely to exercise and
spend more time in sedentary activities like television watching(3L: 42 43). However, one
question is whether low income adults spend more time in domestic physical activities like
housework or caregiving than higher income groups, who may be more likely to outsource
these activities.

The primary objective of this study is to use cluster analysis to characterize patterns of non-
labor market time use among full-time employed US adults in sedentary occupations on
working days. A second objective is to identify whether certain non-labor market time use
patterns are more common amongst low income employees. Finally, we will examine
whether non-labor market time use patterns are associated with total daily activity levels,
including: 1) increased likelihood of meeting recommendations for MVPA and 2) overall
energy cost, as measured by metabolic equivalent hours (MET-h). By using MET-h, which
incorporates both time and intensity, we are better able to identify which patterns are
associated with increased physical activity, but not necessarily at the intensity required to
meet recommendation thresholds.
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IIl. METHODS

American Time Use Study (ATUS)

The methodological details of the American Time Use Survey (ATUS) have been published
previously.(*) ATUS began in 2003 to develop nationally representative estimates of time
use in the US. ATUS includes free-living residents of households within the US that are
aged =15 years, except for active military personnel. From each selected household, one
individual is randomly selected to participate in ATUS. Computer-assisted telephone
interviews are used to interview respondents about their time use for one 24-h period,
including activity and location. Participant responses are then coded into 438 distinct
primary activity variables by trained staff(4>). A recent study found that this “previous day”
recall method is more valid than questionnaires for assessing non-labor market time,
sedentary behavior, and physical activity (correlations with accelerometry of 0.77—0.81)(46).

In the present study, data from 2003 to 2012 were pooled for adults aged 18 to 65 years
working =40 hours/week across all jobs in sedentary occupations, sampled on a workday
(n=30,133). These full-time sedentary employees represented 68% of ATUS respondents
who were employed in the labor market and sampled on a workday. Respondents were
excluded from analysis if the diary day was a holiday (n= 7) or they were missing > 90
minutes of activity (n= 15). To retain adequate sample sizes for race/ethnic comparisons, we
excluded the small proportion reporting race/ethnicity as non-Hispanic Other (n=1674), for a
final analytic sample of 28,437. The present analysis is limited to those sampled on a
workday to account for the idea that time and physical activity in the labor market not only
affects how much time and energy is available for non-labor market time activities, but also
what individuals do during that non-labor market time.

Compendium of Physical Activities

The Compendium of Physical Activities was developed to enable the comparison of
physical activity intensity levels across studies, and can be used to code the type, purpose,
and intensity of 605 daily physical activities#”). Using the Compendium of Physical
Activities to ATUS, Tudor-Locke et al. linked assigned compendium values and their
corresponding metabolic equivalent (MET) values to each ATUS primary activity™?).
Because ATUS was primarily designed to capture non-occupational activities, respondents
were not asked to break their time at work into individual activities(8). Therefore, to assign
MET values to hours spent at work, occupational categories were linked to corresponding
MET values using the Tecumpseh Occupational Physical Activity Questionnaire
classification system, which assigns METs based on body position and intensity during
work®9). Individuals with sedentary jobs were individuals whose primary job occupation
had an average of <3 MET-h and who did not report time spent in physically active (=3
MET-h) paid employment on the interview day in either primary or secondary jobs.

Categorizing Time Use

Non-labor market time use includes time spent on any activity occurring outside the formal
labor market, including domestic activities such as housework and yardwork, while exercise
is defined as a subset of non-labor market time use and includes physical activity which is

Soc Sci Med. Author manuscript; available in PMC 2015 May 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Smith et al.

Page 5

intentional and undertaken with the goal of maintaining or improving physical fitness®0).
Non-labor market time activities were first aggregated from 438 distinct activity variables
linked to METSs values to 23 major activity sub-categories classified by ATUS®7: 48)
(Supplementary Table 1). Five additional categories for transportation were determined by a
combination of activity (transportation) and location (in a bike, car, etc)?). The goal was to
aggregate activities that were similar both in terms of activity (i.e., chores vs. relaxing vs.
errands) and in terms of intensity (i.e. METS), using the Centers for Disease Control
guidelines to define activities as sedentary (1- 1.5 METS), light (1.6- 2.9 METs, moderate
(3— 6 METS), or vigorous (>6 METs)(©). Screen time included television and non-labor
market computer use, while exercise included all sporting activities, like running, soccer, or
weight lifting. For each activity category, time spent in that activity was calculated as a
percentage of non-labor market time, in order to reflect non-labor market time activities
independently of time worked on the interview day.

Cluster Development

Time spent in non-labor market activities was entered as a standardized percentage of non-
labor market time (z-scores) for each activity, to account for non-participation and positive
right skew in the distribution of time spent in some activities®L 52). We conducted separate
cluster analyses for males and females to reflect gender-based differences in time use
patterns, but found that clusters were consistent across genders. Thus we chose not to
stratify by gender in order to preserve sample size for clustering.

SAS (version 9.2, Research Triangle Institute) was used to conduct 100 iterations of cluster
procedures to randomly generate initial group centers and identify the center that produced
the largest r value, maximizing the inter- to intra-cluster variability. These initial group
centers were then used as the seed values for non-hierarchical clustering using the cluster
kmeans command in STATA (version 12 Stata Corporation, College Station, Texas), to
generate a fixed number of cluster solutions (2—6). To identify the optimal number of cluster
solution, we examined the Calinski-Harabasz value for each number of cluster solutions,
which indicates intra-cluster homogeneity and inter-cluster heterogeneity(®3). We compared
each subsequent cluster solution to the previous, less complex cluster solution. If the more
complex cluster solution generated meaningful subgroups, the more complex cluster
solution was chosen, as long as the Calinksi-Harabasz value was comparable and no single
cluster had a membership less than 4% of the sample(®%),

The cluster analysis revealed that a 6-cluster solution was optimal for both subgroups.
Patterns of time use were named after their defining characteristic: Screen, Housework,
Other Sedentary Leisure, Caregiving, Community, and Exercise.

Statistical analysis

All statistical analyses were performed using STATA, version 12 (Stata Corporation,
College Station, Texas).

To account for missing data on household income for 8.7% of respondents, we performed a
multivariate imputation using chained equations low-income (above or below the federal
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poverty threshold in each year), using Stata’s mi impute chained command, with 5
imputations.(®5: 56) The imputation model included all covariates used in analysis along with
additional variables associated with work hours and family income, including type of
housing, industry and occupation, number of children under 18y, and household size.

All analyses were stratified by sex to account for gender-based differences in time use(®").
The composition of each non-labor market time use pattern and mean time spent in each
activity was explored. Multinomial logistic regression was used to examine the association
between year, low income, and the likelihood of being in a non-labor market time use
pattern. All models controlled for socio-demographic characteristics, including race/
ethnicity (self-reported as non-Hispanic White, non-Hispanic Black, and Hispanic), marital
status (spouse or unmarried partner present), presence of children in the household, year,
and education (less than high school, high school degree and/or some college, and college
degree or higher).

To explore the association between non-labor market time use patterns and total daily
physical activity, we used log binomial models to test whether individuals in a certain non-
labor market time use pattern were more likely to achieve MVPA recommendations, defined
as reporting =30 minutes in activities with >3 MET-h. Linear regression was used to
examine the association between non-labor market time use patterns and METs-h, defined as
the sum of MET-h from all primary activities reported throughout the day, including labor
market time. Models examining likelihood of meeting MVPA recommendations and MET-h
also controlled for number of hours worked on the interview day, to account for total daily
physical activity..

For each model, STATA’s margins command was used to estimate the predicted
probabilities of being in a non-labor market time use pattern, total MET-h, or likelihood of
meeting MPV A recommendations, respectively. STATA’s survey command and the ATUS
final probability weight were used to account for distribution of the sample over days of the
week and for differential response rates across demographic groups, and to adjust the sample
to be nationally representative.

lll. RESULTS

Sample Characteristics

Demographic characteristics of non-labor market time use patterns are presented in Table 1.
Individuals in Screen, Sedentary Leisure, and Exercise patterns were more likely to be male
and less likely to have a spouse or children, while those in the Housework and Caregiving
patterns were more likely to be female and have children. Individuals in the Screen pattern
were less likely to be non-Hispanic White and were less educated relative to other patterns.

Characteristics of Time Use Patterns

On average, men spent 8.5 h and women spent 7.9 h in labor market activities on the
interview day. The proportion of respondents participating and mean time spent in non-labor
market activities is presented in Table 2. The Screen pattern was the most common time use
pattern in men (47%) and women (38%). Individuals in this pattern spent =120 min/day on
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screen activities. They also spent more time on sleep and on the job than any other pattern,
and spent less in more physically active activities, such as yardwork or housework, than
nearly all other patterns. The Exercise pattern was primarily characterized by high levels of
exercise (approximately 2 120 min/day); in this group, even those in the 25t percentile were
spending 90 min/day (men) or 75 min/day (women) on exercise activities. However, the
percent of respondents with this pattern was small, representing only 7% of men and 4% of
women.

The Housework pattern was more common among women (20%) than men (12%). For men,
the Housework pattern was comprised largely of yardwork (135 min/day), while for women,
the Housework pattern was comprised primarily of food preparation (54 min/day),
housework (85 min/day) as well as yardwork (53 min/day).

Other non-labor market time use patterns were consistent across genders and included
Caregiving (=160 min/day providing care to children or adults), and Community (=160
min/day in religious or volunteer activities). The Sedentary Leisure pattern was
characterized by 2160 min/day in sedentary leisure (socializing, reading, relaxing) and =100
min/day sedentary transportation.

Other than the Exercise pattern, time spent on exercise was very low, at <10 min/day for
both genders. Time spent on active transportation such as biking or walking was low (<11
min/day) for both genders across all patterns. However, time spent in screen activities was
high across all patterns, and higher in men (=61 min/day) than women (=49 min/day).

Secular Trends and Socio-economic Associations

The likelihood of being in the Screen pattern increased from 2003 to 2012 by 10% and 6%
for men and women, respectively, although this increase was only statistically significant for
men (p<0.05) (Figure 1). The likelihood of being in the Exercise pattern, or any other
pattern, did not change over time.

Income level was not associated with increased or decreased likelihood of being in the
Screen, Exercise, or any other pattern (Supplementary Table 2).

Associations with Physical Activity Recommendations and Energy Expenditure

In the Screen pattern, only 21% and 19% of men and women achieve MVPA
recommendations, respectively. Other patterns were also associated with lower probabilities
of meeting MVPA recommendations (Table 3). In fact, for both men and women, those in
the Sedentary Leisure or Communities patterns were equally likely to achieve MVPA
recommendations as those in the Screen pattern,

For both men and women, the Exercise pattern was associated with the highest predicted
percent achieving MVPA recommendations =79%) (p<0.05) (Table 3) For both men and
women, the Housework and Caregiving patterns were the only other patterns associated with
increased percent achieving MVVPA recommendations relative to the Screen pattern.
However, the percent achieving these recommendations in both patterns was substantially
lower than the Exercise pattern: among men, 58% in the Housework pattern and 40% in the
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Caregiving pattern achieved MVVPA recommendations, and among women, only 41% in the
Housework pattern and 29% in the Caregiving pattern achieved recommendations.

Results for METs-h mirrored these results. The Screen pattern was associated with the
lowest total energy expenditure (37 and 38 MET-h for men and women, respectively). For
both men and women, the Exercise pattern was associated with the highest total MET-h (44
MET-h for both genders), relative to the Screen pattern (p<0.05). For both men and women,
the Housework pattern (43 and 41 MET-h, respectively) and the Caregiving pattern (41
MET-h for both genders) were also associated with higher energy expenditure for both men
and women (p<0.05).The Sedentary Leisure and Community patterns were associated with
only slightly higher MET-h relative to the Screen pattern for both men and women, although
these were statistically significant (p<0.05).

IV. DISCUSSION

Among full-time employed adults in sedentary jobs, patterns of non-labor market time use
on working days are characterized by screen activities, sedentary leisure, housework,
caregiving, community, and exercise. These results are similar to those found by Kolodinsky
et al, who identified physical activity, work, housework, volunteering, and socializing
patterns(39). Kolodinsky’s patterns included both labor market time and non-labor market
time, but do not account for ways in which time spent in the labor market, as well as
occupational physical activity, impose constraints on both the time and energy available for
activities during non-labor market time. By restricting the sample to adults working =40h/
week in sedentary occupations, this study shows that within the time available outside of the
labor market, distinct patterns of sedentary, active, and moderately active activities emerge.

Among these sedentary employees, the Screen pattern was the most common pattern, and
the only pattern to become more common from 2000 to 2012, although the effect was only
statistically significant for men. This trend could represent a shift towards increased screen
time after the “Great Recession” in 2007, consistent with previous research showing that the
Great Recession was linked to increases in television watching(>8). While previous work has
shown that recessions are linked to increased health-promoting behaviors, like exercise®9)
and home cooking(®?), one recent study shows that the Great Recession failed to produce
any meaningful increases in the latter(61). The present results do not find evidence for
increases in either exercise or housework, and suggest that if anything, employed US adults
are becoming more sedentary. More research is needed to understand other potential drivers
of this trend, such as the proliferation of screen-based social media on laptops, smartphones,
and tablets, and how this trend towards increased screen time affects time spent in other
activities.

Regardless of the potential determinants, this trend towards the increasing prevalence of the
Screen pattern during non-labor market hours is worrisome, considering these participants
already spend =8 h/day in sedentary activities during labor market hours.. Unsurprisingly,
the Screen pattern was associated with the lowest likelihood of meeting MVPA
recommendations, and the lowest overall energy expenditure. For those in sedentary
occupations, increases in screen time are particularly troubling, since increases in screen
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time may exacerbate the obesogenic effects of sedentary behavior by encouraging increased
intake of high-energy, nutrient poor foods via food advertising and mindless eating(62: 63).
Although the Screen pattern was the most common, and the least active, we also found that
other non-labor market time use patterns were characterized by low physical activity and
high sedentary activity. Individuals in the Screen, Sedentary Leisure, and Community
patterns were all less likely to meet MVVPA guidelines than the average American manor
woman, according to the most recent Center for Disease Control reports estimating that 52%
of men and 43% of women meet MVPA guidelines(®4. In addition, on average, individuals
in all patterns other than Exercise spent less than 10 min/day on exercise (although these
averages likely reflect a combination of individuals who exercise [presumably >10 min/day]
and those who do nothing). Perhaps more alarmingly, even those in the Exercise pattern still
spent more time in sedentary activities (screen, sedentary transportation) than any other non-
labor market activity other than exercise.

These findings support previous recommendations that health guidelines should not only
promote physical activity, but also encourage the reduction of prolonged sitting, even
amongst those who exercise(10). One potential strategy to accomplish both these goals is to
promote physical activities which can be incorporated into daily routines, such as cleaning,
gardening, or mowing. In fact, there has been a growing shift towards promoting lifestyle
activities over exercise(65-67), as incorporating physical activity into daily routines may be
more feasible than more structured physical activity, which can require additional time, cost,
or access to safe space. Our findings support this notion that non-labor market time use
patterns characterized by daily lifestyle activities do increase physical activity levels. For
example, individuals in the Housework cluster spent the most time in physically active non-
exercise activities than any other pattern. In addition, both the Housework and Caregiving
patterns were associated with nearly the same energy expenditure as those in the Exercise
pattern.

One concern is that while domestic activities may increase overall activity levels, these
activities are not intensive enough to achieve the moderate-to-vigorous intensity
recommended for optimal health(68-70)|n fact, the findings on domestic activity and health
are mixed, with several studies finding that housework and other domestic activities are
unrelated or positively related to obesity(7%-72) and but yet others find associations with
reduced risk of cardiovascular and all-cause mortality(68: 73-75)_ In the present study, we find
partial evidence to support the notion that domestic activities may not be intensive enough:
in this study, men in the Housework pattern appeared more likely to achieve MVPA
recommendations than the general US population (58% vs. 52%, respectively,) while
women in the Housework pattern appeared about equally as likely to achieve MVPA
recommendations compared to the general US population (41%vs. 42%, respectively)®4).
The Caregiving pattern was associated with reduced likelihood of meeting MVPA
recommendations relative to the general US population for both men and women. Although
we did not explicitly examine differences between the various intensities of domestic
activities, the studies that have found protective benefits of housework typically distinguish
between intensive activities (usually =5 MET-h, such as mowing, digging, raking) vs. less
intensive (cleaning, doing the laundry),finding stronger beneficial effects of the former.
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Thus, as Murphy et al. suggest(’, recommendations which promote domestic activity
should differentiate between less intensive activities, which are useful in reducing sitting
time, and more intensive activities, which are more beneficial for achieving MVPA goals.

An additional benefit to intensive domestic activities is that they represent a low-cost
opportunity for increasing physical activity, which is especially important among low-
income populations, who typically have fewer financial and time resources available for
exercise. However, we were surprised to find that low-income adults were not more likely to
be in Housework or Caregiving patterns. We would have expected that low financial
resources coupled with low opportunity cost would promote higher levels of home
production activities, like cooking, cleaning, or caring for children(’®). In fact, we found that
low income adults were not more or less likely to be in any non-labor market time use
pattern, including the Screen and Exercise patterns. These results dispel the notion that low-
income adults are more sedentary(’"); rather, their patterns of non-labor market time use
simply reflect the overwhelmingly sedentary patterns of the US population as a whole.

Strengths and Limitations

Although single 24-hour time use diaries are a common approach to attaining time use
estimates in national surveys(7®), utilization of a only single 24-hour time use diary prevents
analysis of how non-labor market time use patterns vary across workdays and non-work for
the same individual. For example, the physical activity recommendations require 30 min of
MVPA on most days (150 min/week), and we were unable to see whether participants
achieved these recommendations on multiple days. In addition, restricting our sample to
only those who are employed =40h/week in sedentary occupations precludes generalizing
these results to other segments of the labor force, including those who are employed in
physically active occupations, part-time employees, and those who are retired or
unemployed. This restriction is particularly limiting for our observations of low-income
individuals, as these individuals are those who work full-time in sedentary occupations yet
still have household incomes less than the federal poverty threshold, and thus may not
represent most low-income employees. More work is needed to understand patterns of non-
labor market time use across income levels and employment types, and whether the
relationships between time use patterns and physical activity levels are consistent across
these groups. However, despite these limitations, this study provides useful insights on both
low income and higher income individuals who face major time constraints on achieving
physical activity guidelines, and potential patterns of non-labor market time use which may
be targeted to increase physical activity.

Secondly, respondents did not report brief bouts of activity that occurred at work, such as
walking from one floor to another, obscuring total work time physical activity. It seems
unlikely that these bouts would contribute greatly to physical activity, since they are likely
anomalous and not a typical element of a given job (or else such activities would have be
incorporated into MET estimates in the Tecumpseh Occupational survey). It also seems
unlikely work time physical activity bouts would vary across non-labor market time use
patterns. However, it is possible that this inability to more finely categorize physical activity
during work time could introduce residual confounding in the estimated association between
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non-labor market time use patterns and total daily physical activity, as we could not totally
control for varying intensities of physical activity during work-time.

Cluster analysis groups individuals who are similar to each other. Thus, we must also
consider the possibility that non-labor market time use patterns simply reflect a pre-existing
set of lifestyle preferences, priorities, or economic and social constraints, all of which would
influence time allocation and health behavior decisions. If so, it would be even less likely
that individuals could be shifted from one pattern to another without intervening on
upstream demographic factors. For example, individuals in the Exercise pattern appeared to
be a highly selective group which who were younger, childless, and unmarried. Expecting
individuals with children or spouses to make time allocation decisions similar to those
without seems unreasonable. Rather, working within to promote more physically active
activities within pre-existing non-labor market time use patterns provides a more feasible
strategy for improving activity levels across various demographics.

Still, this study is among the first to estimate non-labor market time use patterns among
adults in full-time, sedentary jobs, and how these patterns relate to physical activity.
Additionally, we minimized subjectivity in the cluster analysis by specifying starting seeds
that maximize inter-to-intra cluster variability, examining a range of final cluster solutions
(2 to 6), and employing a pre-specified method for identifying optimal cluster solutions. In
addition, because cluster analysis is sensitive to input variables, we included all time use
activities and used standardized percentages of non-labor market time to avoid influencing
cluster results.

This study identified patterns of non-labor market time use among full-time employed US
adults in sedentary occupations, who face the greatest time constraints to achieving physical
activity recommendations. We found that non-labor market time use patterns are
increasingly characterized by sedentary, screen-based behaviors, and that few US adults
have non-labor market time use patterns characterized by exercise. In addition, even those
who exercise spend a lot of time in sedentary activities, suggesting that alternative strategies
for both increasing physical activity and reducing sedentary activity are needed. However,
we also identified several non-labor market time use patterns which were associated with
similar levels of overall energy expenditure as those who exercise, including housework and
caregiving. Lifestyle activities, and in particular more intensive domestic activities, can be
incorporated into daily routines and thus may be more feasible options for meeting physical
activity goals and reducing inactivity within the context of a busy life. These small shifts in
physical activity that occur within pre-existing time use patterns may be more readily
adopted and sustained than large-scale changes which people may struggle to initiate or
continue. More research is needed to understand how non-labor market time use patterns are
associated with long-term health outcomes, and whether incorporating these patterns into
physical activity goals can better help individuals improve physical activity and reduce
inactivity.
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Figure 1. Predicted Percent of Men and Women in Screen Pattern Increased from 2003-2012
Predicted percents from multinomial logistic regression for non-labor market time use

pattern, adjusting for age, education, income, marital status, presence of children in the

household, and race/ethnicity, among working age adults with sedentary jobs, working

>40h/week, sampled on a working day.

* Within gender, predicted probability of screen pattern is significantly different than in
2003, p <0.05
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Table 3

Predicted percent achieving =30 min/day moderate-to-vigorous physical activity

Men Women
(N=X) (N=)
Predicted % SE Predicted % SE
Screen 21 0.6 19 0.7
Housework 5g* 15 4" 1.3
Sedentary Leisure 21 0.9 20 1.0
Caregiving 40" 1.6 29* 14
Community 22 2.0 22 24
Exercise 79" 1.6 81" 2.1
Predicted total daily MET-h

Men Women
Predicted MET-h SE Predicted MET-h  SE
Screen 38 0.1 37 0.1
Housework 43" 0.2 4" 0.1
Sedentary Leisure 39" 0.2 39" 0.1
Caregiving 41" 0.2 4" 0.1
Community 39" 0.2 39" 0.3
Exercise a4* 0.2 44" 03

t

the formal labor market on interview day, marital status, presence of children in the household, year, race/ethnicity, income, and education.

*
Significantly different than Screen time use pattern, p<0.05

Page 21

From log binomial models (moderate-to-vigorous physical activity) and linear regression (total daily METh), controlling for total hours worked in
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