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Abstract The objective of this study was to investigate
changes in physical activity patterns associated with the
COVID-19 pandemic in individuals with overweight and
obesity who were participating in a school district worksite
weight loss program. We conducted comparative design
interrupted time series analyses on physical activity device
(Fitbit) data from the 2018-2019 and 2019-2020 school
years (N=211). We administered a questionnaire in 2020
to supplement device data. After the stay-at-home orders in
2020, participants tended to decrease their weekly step count
(B=-1315.7, SE=627.7, p=.045), decrease their weekly
“Lightly active minutes” (B=-39.1, SE=12.6, p=.007),
and increase their weekly “Very active minutes” compared

< Karen M. Basen-Engquist
kbasenen @mdanderson.org

Michael C. Robertson
mcrobert@utmb.edu

Che Young Lee
clee12@mdanderson.org

Ivan Haw-Chong Wu
ihwu@mdanderson.org

Yue Liao
yue.liao@uta.edu

Margaret Raber
margaret.raber @bcm.edu

Nathan Parker
nathan.parker @moffitt.org

Thuan Le
tale@mdanderson.org

Leticia Gatus
lagatus @mdanderson.org

Department of Behavioral Science, The University of Texas
MD Anderson Cancer Center, 1515 Holcombe Boulevard,
Houston, TX 77030, USA

@ Springer

to their counterparts from the year before (B=7.6, SE=3.2,
p=.020). Decreased motivation, gym closures, and safety
concerns were cited as barriers to physical activity. Having
more time and health consciousness were cited as facilitators
of physical activity. The COVID-19 pandemic was related
to changes in physical activity in both positive and negative
ways, revealing opportunities to promote healthy lifestyle
behaviors in this population. More research is needed to
determine optimal approaches to health promotion in the
post-COVID-19 era.
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Introduction

On January 31, 2020, the U.S. Department of Health and
Human Services declared a public health emergency in
response to the respiratory disease that would become
known as the (SARS-CoV2) coronavirus disease (COVID-
19). In March and April 2020, most state governments issued
stay-at-home orders to minimize the spread of the disease.
State stay-at-home orders included mandatory quarantine
for travelers, bans on large social gatherings, school closures
and closures of non-essential businesses, reduced access to
parks, and advisories to stay home (Gostin & Wiley, 2020).
The necessary initiatives required to minimize the spread of
the COVID-19 disease have been associated with marked
social and environmental changes and have impacted various
health behaviors such as physical activity.

Physical inactivity is associated with all-cause mortality
and adverse health outcomes including cardiovascular dis-
ease, stroke, hypertension, obesity, diabetes, some types of
cancer, and severe COVID-19 outcomes (McKinney et al.,
2016; Sallis et al., 2021; Warburton et al., 2006). The U.S.
Department of Health and Human Services has put forth
physical activity guidelines for Americans (US Department
of Health and Human Services, 2018). Adherence to these
recommended guidelines before the pandemic was subop-
timal, with only 65.2% of Americans reporting meeting the
aerobic physical activity guideline (Du et al., 2019). While
necessary to curb the spread of the disease, stay-at-home
initiatives may have led to changes in activity patterns (e.g.,
decreases in physical activity and increases in sedentary
behavior). Researchers speculated that leisure-time physi-
cal activity might be reduced during the pandemic due to
disruption of individuals’ daily routines and widespread
closure of exercise facilities (Hall et al., 2020); further,
transportation-related and occupational physical activity
may be supplanted by sedentary time due to stay-at-home
initiatives and unemployment (Hall et al., 2020). Emerging
self-reported (Dunton et al., 2020; Flanagan et al., 2020;
Knell et al., 2020; Meyer et al., 2020) and device-measured
data (Di Sebastiano et al., 2020; Ong et al., 2020) suggest
that physical activity may have indeed decreased as a result
of the stay-at-home orders.

Individuals with overweight and obesity may be particu-
larly prone to the deleterious health consequences associated
with physical inactivity. Physical inactivity can contribute to
weight gain, and a recent study found that individuals with
obesity reported gaining an average of 1.5 kgs within one
month of observing stay-at-home orders (Pellegrini et al.,
2020). This is important because weight gained over a short
period of time can lead to lasting changes in body weight
(Schoeller, 2014). Further, decreases in physical activity
may exacerbate poor psychological wellbeing (Carriedo
et al., 2020; Duncan et al., 2020; Jiménez-Pavon et al., 2020;

Schuch et al., 2020), and further contribute to weight gain
and other downstream physical health complications (Block
et al., 2009). Home-based physical activity has been pro-
posed as a preventive measure for weight gain during the
COVID-19 pandemic (Bhutani & Cooper, 2020), but to date
limited research has investigated how physical activity may
have changed in overweight and obese individuals during
the pandemic.

The workplace is an important potential source of physi-
cal activity, and school districts are promising settings to
implement behavioral interventions (Schultz et al., 2020).
Occupational physical activity is negatively associated
with obesity, however, teaching is a profession associated
with relatively low levels of occupational physical activ-
ity (Church et al., 2011; King et al., 2001). From a public
health perspective, teachers may be a particularly important
population to serve because, in addition to constituting a
large population, they can also act as role models to influ-
ence energy balance-related behaviors in their students and
their well-being can have bearing on student achievement
(Lambrinou et al., 2020; Schultz et al., 2020). Understand-
ing changes in physical activity patterns of school district
employees with overweight and obesity can help inform
worksite interventions set within the context of a profes-
sional environment that has been altered by the COVID-19
pandemic.

The first aim of this study was to evaluate changes in
device-measured physical activity patterns associated with
COVID-19 in a sample of individuals with overweight and
obesity participating in a school district’s worksite weight
loss program. Second, we aimed to explore participants’
perceptions of reasons for changes in various domains of
physical activity. We hypothesized that the stay-at-home
orders stemming from the COVID-19 pandemic would
be associated with immediate and sustained reductions in
device-measured physical activity, and that participants
would report decreases in leisure time, occupational, and
transport-related physical activity.

Methods
Intervention

Vibrant Lives Plus was a six-month weight loss program for
school district employees with overweight or obesity (body
mass index > = 27gk/m2) near Houston, Texas. It occurred
over three cohorts (reflecting the 2017-2018, 2018-2019,
and 2019-2020 school years). In the present study, we
analyzed data from the final two cohorts only (we omitted
the first cohort due to differences in its eligibility criteria
and intervention content). Vibrant Lives Plus was a part
of the Pasadena Vibrant Community, an initiative to unite
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individuals, schools, workplaces, and other key stakehold-
ers to make lasting changes in health behaviors. The weight
loss program was based on principles from the Diabetes
Prevention Program. It featured 16 lessons that participants
received by email and/or mail over the course of 26 weeks
and was reinforced by 10 automated text messages sent
each week. The first eight lessons were sent weekly, and the
second eight lessons were sent every two weeks; text mes-
sages were sent each week for 26 weeks. Participants were
encouraged to limit sedentary time and gradually increase
their activity levels to achieve 150 min of moderate-to-vig-
orous intensity physical activity per week via low impact
forms of exercise (not requiring exercise equipment). At the
beginning of the program, participants also received a Fitbit
Flex 2 (a wrist-worn physical activity tracker). Study staff
assisted participants in downloading the Fitbit mobile app
and instructed participants to regularly track their physical
activity for the duration of the program. The University of
Texas MD Anderson Cancer Center institutional review
board approved the analysis of these data.

Measures

Each year, we administered surveys at baseline (Novem-
ber—December) and post-intervention (April-May) via Qual-
trics survey software. Survey items gathered data on soci-
odemographic characteristics. For the 2019-2020 cohort,
we added survey items pertaining to perceived behavioral
impacts of the COVID-19 pandemic.

Device-measured physical activity

The Fitbit Flex 2 is a wrist-worn device that contains a 3-axis
accelerometer and can link wirelessly to mobile devices.
Proprietary Fitbit algorithms use incoming data to character-
ize motion patterns. Output includes estimates of daily step
count as well as minutes spent “very active”, “fairly active”,
and “lightly active”. We evaluated changes in each of these
movement patterns independently. We summed daily data
by week to align with nationally recommended physical
activity guidelines and because week-level estimates may
be more accurate than other ways of aggregating Fitbit data
(Brewer et al., 2017). We defined a day of valid wear as a
day in which the Fitbit device recorded at least 1500 steps
(Chu et al., 2017; Tudor-Locke et al., 2015) or at least 10 h
of valid wear according to the application of a standard
protocol for ActiGraph wear time to minute-level data (i.e.,
greater than 60 consecutive minutes of O steps, with 2 a
minute tolerance, was deemed nonwear) (Choi et al., 2011).
Also in accordance with commonly used accelerometer and
Fitbit data handling procedures, we defined a week of valid
wear as a week in which participants had at least four valid
wear days (Chu et al., 2017; Colley et al., 2010).
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Perceptions of changes in physical activity

In the post-intervention survey for the 2019-2020 cohort,
we included items to provide insight on how participants felt
the COVID-19 pandemic impacted their physical activity
patterns. The first such item stated,

“How has the COVID-19 pandemic affected your mod-
erate- to vigorous-intensity aerobic physical activity
(also known as cardio, examples include: brisk walk-
ing, jogging, bicycling or indoor cycling, swimming,
or aerobic dancing)? This could also include occupa-
tion-related physical activity, transportation-related
physical activity and household chores.”

The four response options included 1) moderate- to vig-
orous-intensity aerobic physical activity (MVPA) has not
changed, 2) the amount of MVPA is about the same, but the
activities/exercise have changed, 3) MVPA increased, or 4)
MVPA decreased. We included a similar item for muscle
strengthening physical activity. If, in the item pertaining to
MVPA, participants indicated anything other than that their
MVPA has not changed, they additionally received questions
asking whether their occupational, transportation-related,
household-related, and leisure time physical activity had
each (1) decreased, (2) stayed the same, or (3) increased.
Participants who reported that their physical activity
changed were also presented with a checklist of items to
identify specific factors that may have caused the change
(e.g., more time for exercise; less motivation; entertaining/
walking more with young children, etc.) and the opportunity
to write in additional responses.

Statistical analyses

We analyzed data from the 2018-2019 and 2019-2020
cohorts of the Vibrant Lives Plus Program. We calculated
descriptive statistics for participant characteristics and self-
reported perceptions of changes in physical activity linked to
the COVID-19 pandemic. We tested for differences between
groups’ sociodemographic profiles using Pearson’s Chi-
square test of independence.

For aim 1, we evaluated multilevel models in an inter-
rupted time series design with a nonequivalent compari-
son group (Shadish et al., 2002). Interrupted time series is
a type of trend analysis that uses piecewise regression to
evaluate immediate (i.e., intercept) and gradual (i.e., slope)
changes of in a dependent variable associated with a hypoth-
esized interruption point (Shadish et al., 2002). For each
cohort, we selected the fourth week of the new year as the
start of the study period to avoid capturing aberrant physi-
cal activity patterns associated with the winter holidays.
We selected the start of the 11th week of the year as the
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Table 1 Participant characteristics
2019; N=100 2020; N=111 P-value?®
Characteristic Category % (n) % (m)
Age 18-34 24 (24) 17 (19) 0.37
35-49 51(51) 55 (61)
50-64 22 (22) 27 (30)
65+ 3(3) 1(1)
Gender Male 10 (10) 11 (12) 1.00
Female 90 (90) 89 (99)
Education level HS diploma/GED or less 6 (6) 5(6) 0.71
Technical school or some college 16 (16) 17 (19)
Bachelor’s degree 36 (36) 31 (34)
Graduate school 42 (42) 47 (52)
Marital status Single 19 (19) 22 (24) 0.34
Married or living with significant other 71 (71) 67 (74)
Divorced or separated 10 (10) 12 (13)
Race/ethnicity Black or African American 12 (12) 13 (14) 0.59
Hispanic 31 (31) 35(39)
Non-Hispanic White 52 (52) 47 (52)
Other 50 5(6)
Body mass index category Overweight 17 (17) 25 (28) 0.17
Obese 83 (83) 73 (81)

#Pearson’s Chi-square test of independence

hypothesized interruption point because in both 2019 and
2020 this occurred during the week of spring break, and in
2020 employees did not return to the workplace for the rest
of the school year due to state stay-at-home orders (employ-
ees were not allowed back in school buildings unless sched-
uled with the principal to get materials for home). Teachers
taught from home starting March 23rd, 2020 (two weeks
after spring break). We selected the 17th week of the year
as the end of the study period, as this was the last full week
of data obtained in both years prior to the end of data col-
lection. Texas stay-at-home orders were still in place at the
start of this week (including public school closures), with
some re-opening measures set to take effect in May 2020
(e.g., opening of in-store retail establishments and dine-in
restaurants at up to 25% of the total listed occupancy) (Texas
Department of State Health Services, 2021).

Multilevel models included terms for: (1) cohort (binary;
2019 [0] vs. 2020 [1]), (2) weeks (continuous; weeks over
the whole study period [4-17]), (3) phase (binary; before
[0] vs. after the interruption point [1]), (4) weeks after the
interruption point, (5) weeks for 2020 group only, (6) phase
for 2020 group only (this parameter is interpretable as the
level change in the dependent variable associated with the
COVID-19 pandemic), and (7) weeks after the interruption
point for the 2020 group only (this parameter is interpret-
able as the slope change in the dependent variable associ-
ated with the COVID-19 pandemic). We specified random

terms for time (weeks) nested within individuals. All mod-
els adjusted for weekly valid device wear (models did not
adjust for sociodemographic factors; such variables typically
remain fairly constant over the time frame involved in the
present study and thus the risk of confounding is minimal
(Bernal et al., 2017)). We investigated the autocorrelation
error structure of these models via complete and partial
auto-correlation function plots and used Bayesian Informa-
tion Criteria to select among competing models with differ-
ent error structure specifications. We found an AR-1 pro-
cess to fit all models best, and for all final models we used
restricted maximum likelihood estimation. We evaluated
separate models for each outcome variable: average weekly
step count, Fitbit “very active minutes”, Fitbit “fairly active
minutes”, and Fitbit “lightly active minutes”. We conducted
multiple imputation to handle missing data (m=35) and pre-
sent pooled results (Allison, 2001; Rubin, 1996). We set the
nominal a value to 0.05 for all analyses, which we performed
in R version 4.0.3.

@ Springer



190

J Behav Med (2022) 45:186-196

Fig. 1 Average daily step count
by week for each cohort
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Results
Participant characteristics

Two hundred and eleven individuals participated in Vibrant
Lives Plus and completed the baseline survey over the
2018-2019 and 2019-2020 school years. Participants were
mostly female and were relatively well educated (Table 1).
The mean age for 2019 was 42.6 years (SD=10.1), and that
for 2020 was 43.2 (SD=10.0). Most participants had obe-
sity at baseline (Table 1). The two cohorts did not have any
significant differences in demographic variables.

Comparative design interrupted time series analysis
Overall step count and fitbit lightly active minutes

We did not observe evidence for an immediate, differen-
tial (level) change in step count by year after spring break
(p=0.357). We observed a statistically significant time
trend (slope) such that after the hypothesized interruption
point participants in 2020 tended to have a lower step count
over time than their counterparts in 2019 (B=-1315.7,
SE=627.7, df=30.4, p=0.045). Participants in 2019 appear
to have increased their step count after an initial drop asso-
ciated with spring break, whereas this was not the case in
2020 (Fig. 1).

Findings for Fitbit “lightly active minutes” mirrored those
of overall step count. We did not observe evidence for an
immediate, differential phase change in Fitbit “lightly active
minutes” (p =0.572). We did observe evidence of a statisti-
cally significant time trend such that after the hypothesized
interruption point participants in 2020 tended to have a
lower number of average Fitbit “lightly active minutes” over
time than their counterparts in 2019 (B=-39.1, SE=12.6,
df=15.1, p=0.007).
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9 12 15
Weeks of the year

Fitbit fairly and very active minutes

We did not observe statistically significant differences in
Fitbit “fairly active minutes” in either an immediate shift
(p=0.202) or time trends (p =0.301) by year after the
hypothesized interruption point. We did not observe evi-
dence for a differential, immediate change in Fitbit “very
active minutes” by year after spring break (p =0.407). We
observed a statistically significant time trend such that after
the hypothesized interruption point participants in 2020
tended to register more minutes of Fitbit “very active min-
utes” over time than their counterparts in 2019 (B=7.6,
SE=3.2,df=219.4, p=0.020). Participants in 2020 appear
to have increased their Fitbit “very active minutes” over time
after spring break in 2020 (Fig. 2).

Self-reported changes in physical activity-related
factors

Nearly half of participants (48%) indicated that they reduced
their overall amount of aerobic physical activity, and over a
third of participants (37%) indicated that they reduced their
overall amount of muscle strengthening physical activity as
a result of the COVID-19 pandemic (Fig. 3). Most partici-
pants indicated that they reduced their occupation-related
and transport-related physical activity, and increased their
household-related physical activity (Fig. 3). Participants
were approximately evenly split with respect to leisure-time
physical activity, with 39% reporting increases and 40%
reporting decreases (Fig. 3).

Aerobic PA
Participants identified lack of motivation (37% endorsing

this barrier), facilities being closed (31%), and potential lack
of adequate social distancing (27%) to be primary barriers to
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Fig. 2 Average daily Fitbit very
active minutes by week for each 154
cohort 3
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Fig. 3 Perceived changes in physical activity because of the COVID-19 pandemic

physical activity during this time (Fig. 4). Having more time
for exercise (31%) and trying to get fitter to protect health
(28%) emerged as facilitators to physical activity (Fig. 4).
Experiencing a personal injury and caregiving for a special
needs person were two additional responses that participants
indicated had impacted their physical activity levels.

Discussion

Results indicate that a sample of school district employees
participating in a worksite weight loss program tended to
decrease step count and Fitbit “lightly active minutes” and
increase Fitbit “very active minutes” in association with the
enactment of state stay-at-home orders. Participants reported
a perceived decrease in occupation- and transport-related
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Barriers to physical activity
less time for exercise -
too stressed to exercise -

not owning home exercise equipment -

not sure you’d be able to maintain adequate _
distance from others

gym is closed -

less motivated -

Facilitators of physical activity
acquired new home exercise equipment -
more motivated -

walking more with your dog(s) -

found new resources for performing aerobic _
exercise at home

entertaining/walking more with young children -

exercising to relieve stress -

trying to get fitter to protect your health

more time for exercise -

o -

Fig. 4 Perceived barriers and facilitators of physical activity

physical activity, and an increase in household-related physi-
cal activity. Participants reported increases and decreases in
leisure-time physical activity in approximately equal num-
bers, and cited lacking motivation, gym closures, and pan-
demic-related safety concerns as primary barriers to physical
activity. Having more time to engage in physical activity and
health consciousness were most endorsed as facilitators of
physical activity.

The finding that daily step count and Fitbit “lightly active
minutes” decreased is in accord with existing literature on
the COVID-19 pandemic (Cheval et al., 2020; Di Sebastiano
et al., 2020; Dunton et al., 2020; Knell et al., 2020; Lopez-
Bueno et al., 2020; Ong et al., 2020; Rhodes et al., 2020).
This has important public implications because it points
to an alarming trend in which individuals have decreased
light-intensity physical activity and increased sedentary
time as a result of the pandemic. As sedentary behavior is
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associated with premature mortality, obesity, type 2 diabetes
and cardiovascular disease (Dunstan et al., 2012; Hamilton
et al., 2007; Owen et al., 2010), it is important to continue
to investigate the downstream behavioral and health related
impacts of the COVID-19 pandemic. Further, it is important
that surveillance efforts are in place to understand to what
degree deleterious, population-level changes in physical
activity patterns persist.

The finding indicating that our sample tended to increase
Fitbit “very active minutes” was not expected. While some
research has found increases in walking and moderate-inten-
sity physical activity to be associated with the pandemic
(Cheval et al., 2020), most studies suggest that the COVID-
19 pandemic was associated with decreases in moderate-to-
vigorous physical activity (Di Sebastiano et al., 2020; Dun-
ton et al., 2020; Knell et al., 2020; Meyer et al., 2020; Ong
et al., 2020). Vibrant Lives participants had characteristics,
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including full time employment, relatively young age, and
being relatively well-educated, that may have been health-
protective in the context of maintaining physical activity
through the disruptive conditions of the pandemic (Knell
et al., 2020; Lopez-Bueno et al., 2020; Rhodes et al., 2020).
It is also possible that participants leveraged skills taught
in the ongoing intervention to make positive changes dur-
ing this time. Further, it is possible that federal and local
approaches to navigating the pandemic had bearing on why
results from this study in south Texas differed from research
conducted in other parts of the world. Taken together, our
results align somewhat with findings from Meyer et al.
(2020) that found particularly high levels of both sedentary
behavior and leisure time physical activity in a large con-
venience sample in April 2020 (Meyer et al., 2020). Meyer
and colleagues offered as a potential explanation that indi-
viduals in the sample may have tended to engage in physical
activity during this period for socialization purposes and/or
in lieu of commuting to work.

Self-report data in the present study provided insight as to
how physical activity patterns may have changed. Findings
indicating perceived decreases in work- and transport-related
physical activity align with findings from other research
(Cheval et al., 2020; Meyer et al., 2020). While most par-
ticipants in the present study reported an increase in their
household-related physical activity, it appears that any such
increases did not match decreases in other domains of physi-
cal activity given the overall decrease in step count and Fitbit
“lightly active minutes”. Findings for leisure time physical
activity were split, with about 40% of the sample report-
ing an increase, and about an equal percentage reporting a
decrease. This is particularly important, because leisure-time
physical activity is most directly linked to achieving mod-
erate-to-vigorous levels of intensity and meeting nationally
recommended physical activity guidelines (US Department
of Health and Human Services., 2018).

Findings indicate that decreased motivation and concerns
about possible exposure to the virus that causes COVID-19
were important barriers to engaging in physical activity, and
that engaging in physical activity to reduce some of the risks
associated with COVID-19 was a motivator for engaging in
physical activity. These findings align with other research
that has highlighted the role that health consciousness seems
to have played in maintaining physical activity through the
pandemic (Pu et al., 2020). Perceived threat from COVID-19
may have impelled some participants to engage in healthy
lifestyle behaviors.

Early research encouraged individuals with obesity to
lose weight and engage in mild-to-moderate intensity phys-
ical activity to strengthen the immune system to protect
against COVID-19 (Luzi & Radaelli, 2020). Indeed, more
recent evidence suggests that engaging in physical activ-
ity may be a protective factor against severe COVID-19

complications (Sallis et al., 2021). In light of our finding that
the most commonly endorsed barrier to physical activity was
a decreased motivation, highlighting that physical activity
can serve as a potent non-pharmacological immunomodu-
latory intervention may be a useful point for public health
messaging (while continuing to emphasize the importance
of social distancing, the appropriate use of personal protec-
tive equipment, and the safety and efficacy of vaccination).

Findings also revealed that gym closures and not owning
home exercise equipment were commonly cited barriers to
engaging in physical activity. This aligns with other research
that highlights the importance of home-based exercise
equipment in maintaining physical activity through the study
period (Dunton et al., 2020; Kaushal et al., 2020; Rhodes
et al., 2020). Having more time to engage in physical activity
was commonly cited as a facilitator of physical activity, and
having physical activity equipment and/or access to online/
streaming classes with more discretionary time may have
facilitated more vigorous-intensity physical activity (Dunton
et al., 2020). These may present opportunities for behavioral
intervention.

Many changes to the work environment wrought by the
COVID-19 pandemic may persist indefinitely, including an
openness from employers to working from home. Indeed,
there is now a considerable proportion of the U.S. work-
force that now has a more flexible off-site work schedule
(Bureau, n.d.). Results from the present study suggest that
these changing circumstances may affect physical activity
patterns in both positive and negative ways. Decreased com-
muting time and the acquisition of resources for home-based
exercise may facilitate more leisure-time, vigorous-intensity
physical activity. It is also possible that decreases in active
transport and occupational physical activity may tend to
yield net increases in sedentary behavior and decreases in
total physical activity volume. Workplace health and well-
ness programs will need to adapt to changing norms by lev-
eraging new opportunities for health promotion and address-
ing emerging threats to employee health and wellness. More
research is needed to determine optimal approaches to work-
site physical activity programs in the post-COVID-19 era.

A limitation of this study is the threat of differential study
attrition. The COVID-19 pandemic reduced motivation and
ability to participate in scientific studies (Cardel et al., 2020).
In this study, the percentage of weeks with valid Fitbit wear
was between 65 and 67% for both cohorts before the hypoth-
esized interruption point; after the hypothesized interruption
point this percentage was 54% in 2019 and 44% in 2020. It
may have been that those who ceased participating in the
study in 2020 differed from those who ceased participating
in 2019 in ways that violated the assumptions of multiple
imputation. Another limitation of this study concerns its lim-
ited generalizability. This sample was a convenience sample
from one specific geographic region that was predominantly
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female, relatively well educated, and may have been particu-
larly motivated to engage in health-related lifestyle changes
by virtue of participating in a worksite weight loss program.
Strengths of this study include an ethnically diverse study
sample, the parsing of device-measured, longitudinal data
to obtain a relatively nuanced picture of physical activity
patterns, the use of both objective and self-reported meas-
ures to triangulate changes in physical activity, the use of an
interrupted time series study design that can provide strong
evidence for causal inference (Shadish et al., 2002), and the
use of a relatively robust method for handling missing data.

In conclusion, the COVID-19 pandemic appears to have
led to changes in physical activity patterns in this sample of
individuals with overweight and obesity participating in a
school district’s worksite weight loss program. While trends
for a reduction in step count and Fitbit “lightly active min-
utes” are concerning, we also observed an encouraging trend
for increase in Fitbit “very active minutes”. Particularly given
that many changes wrought by the COVID-19 pandemic may
persist, it is important that researchers continue to investigate
the changing landscape of determinants of health and well-
ness and emerging opportunities and barriers for behavioral
intervention.
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