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Abstract

Objectives: Due to the COVID-19 pandemic, major changes to how, or even whether, we work have oc-
curred. This study examines associations of changing COVID-19-related employment conditions with
physical activity and sedentary behavior.

Methods: Data from 2,303 US adults in employment prior to COVID-19 were collected April 3rd—7th,
2020. Participants reported whether their employment remained unchanged, they were working from home
(WFH) when they had not been before, or they lost their job due to the pandemic. Validated questionnaires
assessed physical activity, sitting time, and screen time. Linear regression quantified associations of
COVID-19-related employment changes with physical activity, sitting time, and screen time, controlling
for age, sex, race, BMI, smoking status, marital status, chronic conditions, household location, public
health restrictions, and recalled physical activity, sitting time, and screen time prior to the COVID-19
pandemic.

Results: Compared to those whose employment remained unchanged, participants whose employment
changed (either WFH or lost their job) due to COVID-19 reported higher sitting time (WFH: g = 0.153,
95% CI = 0.095-0.210; lost job: g =0.212, 0.113-0.311) and screen time (WFH: g = 0.158, 0.104-0.212;
lost job: g = 0.193, 0.102-0.285). There were no significant group differences for physical activity (WFH:
g = —0.030, —0.101 to 0.042; lost job: g=-0.070, —0.178 to 0.037).

Conclusion: COVID-19 related employment changes were associated with greater sitting and screen time.

As sedentary time is consistently negatively associated with current and future health and wellbeing, in-
creased sedentary time due to employment changes is a public health concern.
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Being regularly physically active has numerous physical and mental health benefits (1), and engaging in
high sedentary time is negatively associated with many similar outcomes (2, 3). Previous population-based
research has supported associations between employment status and type with activity behaviors. A cross-
sectional analysis of data from 1,826 participants of the National Health and Nutrition Examination Survey
(NHANES) showed that, among men, compared to not working, full-time employment in even predomi-
nately sedentary jobs, was positively associated with accelerometer-measured physical activity (4). Among
men and women, those with active jobs showed greater weekday activity compared to those in sedentary
jobs (4).

The novel coronavirus (SARS-COV-2) and associated disease (COVID-19) has significantly altered life,
including employment, with many businesses/organizations temporarily or permanently closing and work-
ers shifting to remote/virtual working environments. The National Bureau of Economic Research suggested
that between February and May 2020 over 30% of the US labor force transitioned to working from home
(WFH), and 10% of workers were laid off (5). Similarly, large changes in unemployment and working envi-
ronments have been reported in Europe (6) and South East Asia (7). It is plausible that these significant al-
terations to employment status and working environment may alter activity behaviors. For example, some
individuals WFH may find increased time and opportunities to engage in activity due to reduced commut-
ing time, whereas others may significantly increase sedentary time, particularly screen-based time. The po-
tential implications of COVID-19-related behavioral changes in activity behaviors have been widely dis-
cussed (8, 9); however, the extent to which COVID-19 related employment changes influence activity be-
haviors is unstudied.

Assessing how health risks of WFH are affected by its sudden, largescale uptake in the context of COVID-
19 is essential to best preserve occupational health (10). Thus, this brief report explored whether COVID-
19-related employment changes were associated with activity behaviors, including sitting time, screen
time, and physical activity, in a sample of 2,303 previously employed US adult participants in the COVID-
19 and Wellbeing (Cov-Well) Study.

Methods

Study Characteristics

This study uses cross-sectional data from The COVID-19 and Wellbeing (Cov-Well) Study. Details of the
methodology employed by Cov-Well are fully described elsewhere (11). Briefly, Cov-Well is a survey in-
cluding cross-sectional and longitudinal components which were approved as an exempt project by lowa
State University's Institutional Review Board (approval #:20-144-00). Convenience sampling using mass
emails that included a link to an anonymous online survey to lowa State University students, faculty, staff,
and alumni, snowball sampling, and posts to social media pages were used to recruit potential participants.
Participants considered for the current study completed the survey April 3rd—April 7th, 2020 and self-re-
ported being employed prior to COVID-19 (n = 2,454). Participants with missing employment, activity,
and covariate data were excluded (n = 54; 2.2%), as were those with implausible body mass index (BMI)
and activity values (n = 97; 4.0%), leaving a final sample of 2,303.

COVID-19-Related Employment Changes
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The primary exposure was COVID-19-related employment change. Participants were asked “what is the
impact of the recent events on your work life?” with possible answers “no change in work,” “working from
home, when I was not before,” and “lost employment in relation to pandemic.”

Physical Activity and Sedentary Behavior

The primary outcomes were current sitting time, screen time, and metabolic equivalent minutes
(MET.mins) of physical activity. Participants reported the average daily time they spent sitting, engaged in
moderate and vigorous physical activity (reported separately), and average daily screen-time. Time spent in
physical activity was converted to MET.mins with moderate and vigorous intensity activity considered to
be four and eight METs, respectively (12). This means that 1 min of moderate or vigorous intensity activity
equated to expending four or eight times the amount of energy expended during a minute while at rest,
respectively.

Covariates

Covariates were age (10-year categories), sex (male, female, or transgender), race (white or other), BMI,
smoking status (current smoker or not), marital status (married/in a relationship, widowed, separated/di-
vorced, or never married), chronic conditions (summed into three categories: 0, 1, and >2), and COVID-19
public health restrictions (quarantined/required to quarantine/self-isolating, under a shelter-in-place/stay-at-
home order, or social distancing). Depressive symptoms were assessed by the 21-item Beck Depression In-
ventory-II, excluding the suicidality question (range: 0-63). Participants recalled their average daily time
spent sitting, engaged in moderate and vigorous physical activity, and average daily screen-time prior to the
COVID-19 pandemic. Education was assessed but removed from primary analyses due to multicollinearity.

Analyses

Data were analyzed in Stata version 14.2. Multivariable linear regression quantified adjusted associations
[unstandardized betas (b) and standard errors (SEs)] of COVID-19-related employment changes with sit-
ting time, screen time, and physical activity. Multicollinearity was determined as likely if two covariates
had a correlation >0.8, the mean variance inflation factor (VIF) was >6, or the highest individual VIF was
>10. Consequently, education was excluded from analyses. Robust standard errors, which are robust to het-
eroscedasticity, were used in the multivariable linear regression. Hedges' g effect sizes and associated 95%
confidence intervals (95% Cls) were calculated such that more time in an activity was represented as a pos-
itive effect size.

Results

Participant (n = 2,303; 66% female) characteristics are presented in Table 1. Most (54%) were WFH when
they were not before, 34% reported no change in employment, and 13% reported losing employment due to

the pandemic. Mean + SD activity times were: sitting time (533.0 + 208.5 min/day), screen time (475.4 +
224.8 min/day), and physical activity (471.9 + 530.9 MET.min/day). Results from primary analyses for sit-
ting time (F(24, 2278) = 166.18, p < 0.001; R? = 0.61), screen time (F4, 2278y = 289.20, p < 0.001; R?=
0.71), and physical activity (F(p4, 2278y = 24.38, p < 0.001; R? = 0.44) are presented in Figure 1 and full
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model outputs are reported in Supplementary Tables 1-3. Compared to those whose employment remained
unchanged, participants switched to WFH or lost their job reported higher sitting time [WFH: b (SE) =
30.93 (5.98), p < 0.001; lost job: b (SE) = 44.24 (10.56), p < 0.001] and screen time [WFH: b (SE) =
34.15 (5.91), p < 0.001; lost job: b (SE) = 41.32 (9.97), p < 0.001]. There were no significant differences
with physical activity [WFH: b (SE) = —15.41 (18.92), p = 0.415; lost job: b (SE) = —43.02 (33.63), p =
0.201].
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Table 1

Participant characteristics by COVID-19-related changes in employment.

Working From Home and Job Loss Due to the COVID-19 Pandemic Are Associated With Greater Time in Sedentary Behaviors - PMC

No change (n =773) WFH (n = 1,242) Lost employment (n = 288)

Age (years)
18-24
25-34
34-44
45-54
55-64
65-74
>75

Sex (female)

Race (white)

BMI

Smoker (yes)

Pre-COVID-19 screen time (mins)
Pre-COVID-19 sitting time (mins)

Pre-COVID-19 physical activity (MET.mins)

Marital status
Married/in a relationship
Widowed
Separated/divorced
Never married
Education
Up to high school graduate
Up to college graduate
Graduate degree
Depressive symptoms
Chronic conditions
0
1
>2

Public health restrictions

103 (13.3)
112 (14.5)
99 (12.8)
116 (15.0)
157 (20.3)
126 (16.3)

60 (7.8)
440 (56.9)
726 (93.9)
27.3+5.9

28 (3.6)

313.2 + 1926

4112 +£183.5

737.7 +730.8

556 (71.9)
18 (2.3)
56 (7.2)

143 (18.5)

7 (0.9)
477 (61.7)
289 (37.4)
9.0+ 8.7

559 (72.3)
59 (7.6)
155 (20.1)

Numbers are N (%) or mean + standard deviation.

183 (14.7)
321 (25.8)
280 (22.5)
206 (16.6)
183 (14.7)

57 (4.6)

12 (1.0)
852 (68.6)
1143 (92.0)
26.9 + 6.0

20 (1.6)

423.4 + 204.0

477.0 £ 171.5

514.3 +509.0

829 (66.7)
15 (1.2)
67 (5.4)

331 (26.7)

15(1.2)
581 (46.8)
646 (52.0)
10.3 +7.9

934 (75.2)
117 (9.4)
191 (15.4)

139 (48.3)
22 (7.64)
25 (8.7)
34 (11.8)
36 (12.5)
25 (8.7)
7(2.4)
224 (77.8)
258 (89.6)
259 +5.7
14 (4.9)
279.4 + 158.0
364.8 + 160.0
800.5 + 660.1

144 (50.0)
3 (1.0)
11 (3.8)

130 (45.1)

17 (5.9)
205 (71.2)
66 (22.9)
13.7+9.9

217 (75.3)
22 (7.6)
49 (17.0)

BMI, body mass index; MET.mins, metabolic equivalent minutes; mins, minutes; WFH, working from home.
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Figure 1

Hedges' g effect sizes and associated 95% confidence intervals (CIs) demonstrating the magnitude of the adjusted associa-
tion between working from home (WFH) and job loss (compared to unchanged employment) and sitting time, screen time,

and physical activity such that more time in a behavior is illustrated by a positive effect size. REF, reference category.

Discussion

In this study of 2,303 US adults, switching to WFH and job loss due to the COVID-19 pandemic were as-
sociated with greater time spent sitting and viewing screens compared to those whose unemployment was
unchanged. These associations are independent of self-reported time spent sitting, viewing screens, and en-
gaging in physical activity prior to the pandemic. The magnitude of these associations was small-to-moder-
ate and equated to ~31 and 33 min more sitting and screen time per day, respectively, among those WFH,
and 44 and 40 min more sitting and screen time per day, respectively, among those who lost their jobs.
Physical activity did not differ by COVID-19-employment changes. These findings, which were indepen-
dent of prior sedentary time and physical activity, may have important implications for efforts to limit
sedentary behaviors due to their established adverse effects on physical and mental health.

Switching to WFH was associated with more time each day spent in sedentary activities. Previous evidence
has shown that office workers spend a higher percentage of their workday engaged in sedentary activity
than their non-work hours (13). This somewhat supports the current findings, as greater sitting and screen
time while WFH may be expected due to longer work hours, required screen-based meetings, and a lower
ability to engage in activities outside of the home or office due to public health guidelines. Similarly, loss
of job due to the COVID-19 pandemic was also associated with more time in sedentary behaviors, support-
ing previous evidence showing that full time employment was associated with lower leisure sedentary be-
havior (14). Increases in sedentary behavior are of major public health concern due to its known adverse
effects on physical and mental health (2, 3). Employers have a duty to preserve the health of their employ-
ees, which may also be associated with productivity and days lost to illness in the workplace (15).
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Previous evidence from NHANES showed that, among men, compared to not working, full-time employ-
ment was positively associated with accelerometer-measured physical activity (4); among men and women,
those with active jobs showed greater weekday activity compared to those in sedentary jobs (4). However,
these findings were not observed in the current study, with no differences in physical activity across em-
ployment-change categories observed. Substantial reductions in physical activity due to the COVID-19
pandemic have been reported, and it is likely that the pandemic environment may have a similar influence
on physical activity across employment categories (11). Moreover, light intensity physical activity was not
considered in the current study. Due to increased time spent sedentary and no differences in time spent in
moderate and vigorous intensity physical activity, it is plausible that there have been reductions in light in-
tensity physical activity which is a potential concern as it has been shown to benefit cardiometabolic health
and may reduce overall mortality risk (16).

Limitations

This study has several limitations. The cross-sectional design precludes inference of causality. The conve-
nience sample is predominantly well-educated and white and so not entirely reflective of the total US popu-
lation. Although well-validated questionnaires were used, physical activity and sedentary behaviors were
self-reported and so potentially subject to misreporting (17).

Implications

Changes in employment during the period of the COVID-19 pandemic resulted in higher self-reported sit-
ting and screen time compared to those whose employment was unchanged. Future research should seek to
replicate these findings in more diverse, nationally representative and international samples. Employers and
public health bodies should consider health promotion through breaking up of sedentary time and increas-
ing physical activity throughout the workday for those who have switched to WFH or lost their job due to
the pandemic. As changing school environments result in more working parents having childcare duties
throughout the workday, working from home is likely to continue and strategies that proactively address
the associated potential increase in sedentary time are needed.
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