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Abstract
Background The surge in telework due to technological advances and confinement during the coronavirus disease 
pandemic of 2019 (COVID-19) has drawn attention to its effects on physical activity (PA) and sedentary behavior (SB). 
This review aimed to analyze the impact of telework compared to office work in PA and SB, assessed by validated 
questionnaires and accelerometers during the COVID-19 pandemic.

Methods Observational studies that evaluated the effect of telework in PA and SB compared to office work were 
identified by literature searches in three electronic databases (PubMed, Web of Science, and Scopus) published up to 
January 2023. Studies were included when written in English, including observational design, evaluating the effect of 
telework on PA and/or SB compared to office work, and using validated questionnaires and accelerometers to assess 
PA and/or SB. The meta-analysis evaluated continuous outcomes with a random-effect model using Review Manager 
Web 5 (Cochrane Collaboration, Oxford, UK). The risk of bias was assessed using the National Heart, Lung, and Blood 
Institute quality assessment tool for Observational studies.

Results Twelve observational studies, with a total of 9,059 participants, were included in this study. Ten studies 
assessed PA and SB with questionnaires and two with accelerometers. A significant decrease of -0.33 (95% CI -0.59, 
-0.08) in light PA was observed, while no significant changes were observed for total PA (-0.19 [-0.42, 0.04]), moderate 
to vigorous PA (-0.44 [-1.32, 0.44]) and SB (0.12 [-0.20, 0.44]).

Conclusions Telework significantly decreases light PA in a working population during the COVID-19 pandemic. 
More research using validated measurement tools to assess PA and SB is needed to confirm this result. Given the 
extensive health benefits of physical activity and reduced sedentary behavior, public health resources must focus on 
encouraging PA and minimizing SB, especially among teleworkers.

Trail registration The review protocol was registered in the Prospero database (CRD42024502374).
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Background
Technological advances for remote working in the 21st 
century have caused a major shift in work modalities, 
with teleworking emerging as a prominent alternative to 
traditional office work. Teleworking is defined as work-
ing outside a traditional office setting or physical work-
ing environment, such as home or another location, 
using telecommunications technology to perform work 
tasks [1]. Alternatively, office work is defined as perform-
ing job-related tasks in a conventional office environ-
ment where employees are physically present at a central 
workplace [1]. It is well known that teleworking is more 
prevalent among administrative employees and manag-
ers [2]. This trend has gradually increased over the years 
and received an unprecedented boost during the confine-
ment following the global COVID-19 pandemic [2, 3]. 
To contain the spread of the SARS-CoV-2 virus, govern-
ments worldwide implemented a wide range of regula-
tions. These measures resulted in extensive restrictions 
on people’s daily lives, including limitations on individual 
mobility [4, 5]. As a result of mobility limitations, most 
organizations were forced to adapt their traditional ways 
of working to remain productive. This led to a shift from 
office work to telework environments for a significant 
portion of the working population [2, 6]. Estimates sug-
gest that, during the COVID-19 pandemic, teleworking 
increased from 9% to about 40% of the working popula-
tion in the European Union following the governmental 
restrictions [7]. After the COVID-19 pandemic, in 2022, 
the amount of people doing telework for at least one day 
per week decreased to 33% [7].

The increase in teleworking presents opportunities and 
challenges regarding physical activity (PA) and seden-
tary behavior (SB). PA is defined as any bodily movement 
produced by the skeletal muscles that requires an energy 
expenditure above 1.6 metabolic equivalents (METs). In 
contrast, SB is defined as any waking behavior with an 
energy expenditure between 1.0 and 1.5 METs while sit-
ting, reclining, or lying [7].

Working from home or a location away from the tradi-
tional office offers more flexibility, allowing employees to 
incorporate various activities into their daily routines [8, 
9]. This flexibility could effectively address a significant 
barrier to behavior change faced by much of the working 
population: finding time for health-enhancing physical 
activity [10, 11]. While this transition to teleworking may 
be beneficial in many ways, it is also essential to identify 
any health risks for employees, especially regarding PA 
and SB.

The role of regular PA and minimizing SB are para-
mount to both individual well-being and public health. 

These lifestyle factors are critical components in the 
global strategy to combat the increasing prevalence of 
chronic diseases such as obesity, cardiovascular disease, 
and certain cancers [12–15].

Existing literature on the topic of telework and its 
effect on PA and SB often employs a mix of both quali-
tative and quantitative studies using non-validated mea-
surement tools like self-developed questionnaires, to 
assess outcomes of PA and SB [16]. Although the com-
bination of qualitative and non-validated quantitative 
studies provides strong evidence by synthesizing diverse 
data sources, the possible inconsistencies across studies 
and lack of generalizability due to subjective measures 
might affect the overall quality and outcomes of these 
studies. To address these challenges, Furuya et al. (2022) 
expressed the need for more research on the impact of 
telework on physical activity and health using validated 
measurement instruments to ensure reliability and com-
parability across studies [17]. This aligns with a study by 
Mokkink et al. (2010), where they highlight inconsisten-
cies in measurement approaches and emphasize the need 
for validated measurement tools to ensure accurate and 
reliable results [18]. Existing reviews exploring the effect 
of telework on PA and SB during COVID-19 provide 
valuable insights but suffer from methodological vari-
ability [17–19]. To advance the field, the present study 
conducts a systematic review and meta-analysis of stud-
ies that specifically examine the impact of telework on PA 
and SB, compared to office work, during the COVID-19 
pandemic using validated measurement tools to assess 
PA and SB. Additionally, this systematic review and 
meta-analysis focused on the general working-age popu-
lation, excluding individuals with health issues that may 
influence the effect of telework on PA and SB [19].

Methods
This review was executed according to the preferred 
Reporting Items for Systematic Review and Meta-anal-
yses (PRISMA) [20]. PRISMA consists of a 27-item 
checklist and flow diagram divided into four phases. The 
checklist contains items deemed essential for transparent 
reporting of a systematic review. The review protocol was 
registered in PROSPERO (CRD42024502374).

Search strategy and inclusion criteria
The following electronic databases were searched for 
studies published from January 2020 to 10 January 2024: 
“PubMed,” “Scopus,” and “Web of Science.” Keywords 
used in the search were based on the PICO framework: 
P (Population): Employees, Working adults; E (Exposure): 
Telework, Remote working; C (Comparison): Traditional 

Keywords Telework, Remote work, Office work, Office setting, Physical activity, Sedentary behavior, Physical health



Page 3 of 12Polspoel et al. BMC Public Health         (2025) 25:1805 

office work, no telework; O (Outcome): Physical activ-
ity, Sedentary behavior. Additionally, the reference lists 
of the included studies were screened for potentially 
relevant publications. A detailed overview of the search 
terms and Boolean operators used per database can be 
found in Table 1.

To be considered for inclusion, a study had to meet the 
following criteria: English language, observational study 
designs, evaluating the effect of telework on PA and/or 
SB in working adults, and using validated questionnaires 
or accelerometers to assess PA and/or SB. A question-
naire was recognized as validated when the results have 
been compared with objective measurements of PA, 
such as doubly labeled water or accelerometers. A vali-
dated questionnaire must demonstrate high reliability 
and accuracy in capturing real-life physical activity levels. 
Accelerometers are highly accurate compared to ques-
tionnaires and show a high reliability and validity. By only 
including studies in this meta-analysis that use validated 
measurement tools, we reduce the risk of measurement 
errors and enable comparison between the different 
studies.

Two reviewers independently screened all the titles and 
abstracts that potentially met the inclusion criteria. Dur-
ing the literature search, disagreements between the two 
reviewers (MP and PM) were discussed and resolved by 
consensus [21].

Data extraction and risk of bias assessment
Two reviewers independently carried out data extrac-
tion and risk of bias assessment. Any disagreements 
in data extraction and risk of bias assessment were dis-
cussed and resolved by consensus between two reviewers 
(MP and PM). The following data were extracted: First 
author, publication year, study characteristics (design, 
period, assessment methods, sample size), population 

characteristics (location, age, gender, occupation), PA, 
and SB outcomes. An overview of the included studies 
can be found in supplementary Table 1. The quality of the 
included studies was assessed using the 2013 National 
Heart, Lung, and Blood Institute (NHLBI) quality assess-
ment tool for Observational Cohort and Cross-Sectional 
Studies [22]. A study was classified as “good” if there were 
“yes” answers to 70% or greater for the tool’s criteria. A 
study was classified as “fair” if there were “yes” answers to 
50–70% of the tool’s criteria. And lastly, a study was clas-
sified as “poor” if there were “yes” answers to less than 
50% of the tool’s criteria [22].

Data synthesis
Due to the diversity of the study outcomes, different 
definitions of PA were standardized into three distinct 
categories: Total PA, Light PA, and Moderate to Vigor-
ous Physical Activity (MVPA). Light PA includes all 
activities requiring low effort ranging between 1.6 and 
2.9 METs, including walking, commuting, light house-
work, and standing activities such as food preparation or 
slow gardening. MVPA includes all activities requiring a 
moderate to high energy expenditure and falls within the 
range of 3 or more METs, including swimming, cycling, 
brisk walking, and running [10, 15]. SB includes all wak-
ing behaviors characterized by a low energy expenditure 
(between 1.0 and 1.5 METs), including sitting, long com-
muting while sitting, and screen time activities [16].

Quantitative analyses were performed with Review 
Manager Web 5 (RevMan 5: Cochrane Collaboration, 
Oxford, UK). Continuous outcomes and standard devia-
tions (SD) were extracted for the studies included in this 
systematic review and meta-analysis. A random effect 
model, which accounts for between-study variability, 
was used to analyze the results. The primary measures 
considered in all meta-analyses were 95% confidence 

Table 1 Search strategy
Database Search Terms
PubMed ((“Office work”[Title/Abstract] OR “employees”[Title/Abstract] OR “working adults”[Title/Abstract] OR 

“workplace”[Title/Abstract] OR “worksite”[Title/Abstract] OR “job”[Title/Abstract] OR “occupation”[Title/Abstract] 
OR “ teleworking”[Title/Abstract] OR “telework”[Title/Abstract] OR “flexible workplaces”[Title/Abstract] OR “home 
office”[Title/Abstract]) AND (“Physical Activity”[Title/Abstract] OR “exercise”[Title/Abstract] OR “Activity lifestyle”[Title/
Abstract] OR “sports”[Title/Abstract] OR “movement”[Title/Abstract] OR “ locomotion”[Title/Abstract] OR “Physical 
inactivity”[Title/Abstract] OR “Sedentary”[Title/Abstract] OR “Sedentary behavior”[Title/Abstract] OR “Sedentary 
time”[Title/Abstract] OR “sitting”[Title/Abstract] OR “sitting time”[Title/Abstract] OR “screen time”[Title/Abstract]))

Scopus Title, abstract and keyword
((“Office work” OR “employees” OR “working adults” OR “workplace” OR “worksite” OR “job” OR “occupation” OR “ tele-
working” OR “telework” OR “flexible workplaces” OR “home office”) AND (“Physical Activity” OR “exercise” OR “Activity 
lifestyle” OR “sports” OR “movement” OR “ locomotion” OR “Physical inactivity” OR “Sedentary” OR “Sedentary behavior” 
OR “Sedentary time” OR “sitting” OR “sitting time” OR “screen time”))

Web of Science Title, abstract and keyword
((“Office work” OR “employees” OR “working adults” OR “workplace” OR “worksite” OR “job” OR “occupation” OR “ tele-
working” OR “telework” OR “flexible workplaces” OR “home office”) AND (“Physical Activity” OR “exercise” OR “Activity 
lifestyle” OR “sports” OR “movement” OR “ locomotion” OR “Physical inactivity” OR “Sedentary” OR “Sedentary behavior” 
OR “Sedentary time” OR “sitting” OR “sitting time” OR “screen time”))
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intervals (CI) and included Total PA, Light PA, MVPA, 
and SB. Heterogeneity was assessed using p-value and 
I2 statistic, where a p-value below 0.05 meant significant 
heterogeneity, and an I2 greater than 75% was considered 
high. As international peer-reviewed journals are more 
likely to publish statistically significant results, this may 
cause publication bias. In this meta-analysis, publication 
bias will be investigated by visual inspection of a funnel 
plot.

Results
Characteristics of included studies
The search methodology is illustrated in a flow diagram 
(Fig.  1). Initial PubMed, Scopus, and Web of Science 
searches yielded 902 articles. After 76 duplicates were 
removed, 799 articles were excluded after title or abstract 
screening. Next, 27 articles were reviewed in full text. In 
total, 12 articles met the inclusion criteria for this review 
[23–34]. Eight studies were cross-sectional studies, and 
four were cohort studies. The studies were conducted in 
several continents: Europe (n = 5), North America (n = 3), 
South America (n = 2), and Asia (n = 2). The data collec-
tion of all studies took place during the global COVID-
19 pandemic when restrictions were in place. A total of 
9,059 participants were included, and the mean ages of 
the participants ranged from 33 to 55.

The majority of the included studies used question-
naires (n = 10) like the International Physical Activ-
ity Questionnaire (IPAQ), Work-related Physical 
Activity Questionnaire (WPAQ), Global Physical Activ-
ity Questionnaire (GPAQ), Paffenbarger Physical Activ-
ity Questionnaire (PAQ), or the Baecke Physical Activity 
Questionnaire (BPAQ). Although all of these question-
naires aim to assess PA via self-reporting, there are appar-
ent differences in the recall period, activity domains, and 
measurement units used by the different questionnaires. 
The IPAQ and GPAQ are questionnaires based on a short 
recall period, while the BPAQ and Paffenbarger PAQ are 
based on a long recall period. Questionnaires like IPAQ 
and GPAQ assess multiple activity domains (work, trans-
port, leisure time) and provide a comprehensive view 
of total PA. Additionally, with the BPAQ, WPAQ, and 
Paffenbarger PAQ, also domain-specific questionnaires 
(habitual, workplace PA or leisure-time PA) are included. 
Lastly, using different measurement units across the 
studies and questionnaires are used (min/day, min/week, 
h/day, MET/min/week, Baecke index).

Two studies used an accelerometer to assess PA and SB 
[30, 34]. Both the study of Hallman et al. (2021) and the 
study by Widar et al. (2021) used an Axivity AX3 triaxial 
accelerometer. In both studies, the accelerometer was 
placed on the front of the right thigh, midway between 
the hip and the knee joint. Whereas Hallman et al. (2021) 
collected data on PA and SB for seven constructive days, 

the study by Widar et al. (2021) collected data related to 
SB for five constructive days. Finally, both studies used 
Acti4 software to analyze the accelerometer data. A ran-
dom-effect model is used to analyze the included studies 
to provide a realistic estimate of the overall effect.

Risk of bias within the studies
For the 12 included studies, the average score for the 
risk of bias was 8.5, which can be considered “fair.” Four 
papers were categorized as “good” [28, 31, 32, 34], while 
the other eight papers were categorized as “fair” [23–27, 
29, 30, 33]. None of the included studies were classi-
fied as “poor”. Justification of sample size, assessment of 
repeated exposure, blinding of outcome assessors, and 
accounting for confounding variables were the criteria 
most often not met, which is consistent with the charac-
teristics of cross-sectional research (Table 2).

Physical activity
In total, nine studies examined the association between 
telework and PA, of which two studies used an acceler-
ometer to measure changes in PA [30, 34]. Changes in 
PA were reported with time indications (min/day, min/
week, h/day, MET/min/week) except for one study that 
expressed the results in Baecke physical activity index, 
which is a numerical score that reflects the level of physi-
cal activity of the participants [25]. Due to missing data 
(mean and SD), two studies were not included in the 
quantitative analysis [26, 32].

Total physical activity
Data from four studies, including 2,191 participants, 
were meta-analyzed for total PA. All studies except one 
reported an overall decrease in total PA when partici-
pants engaged in teleworking. This result was not statisti-
cally significant (p = 0.11).

The random-effect pooled standardized mean dif-
ference (Hedges’ g) was − 0.19 (-0.42, 0.04), and a high 
heterogeneity was observed (I2 = 88%) (Fig. 2). The most 
significant decrease in total PA was observed by Lipert et 
al. (2021), with a standardized mean difference (SMD) of 
-0.45 (-0.58, -0.32) [33].

Light physical activity
A total of four studies explored light PA and observed a 
decrease in light PA when participants engaged in tele-
working compared to working from the office (Fig. 3) [23, 
27, 30, 33]. The random-effect pooled SMD (Hedges’ g) 
was − 0.33 (-0.59, -0.08), which was statistically signifi-
cant (p = 0.01) (Fig. 3). Fukushima et al. showed the most 
significant decrease in light PA (SMD = -0.62 (-0.74, 
-0.51)) [27]. A high heterogeneity was observed between 
the studies (I2 = 84%).
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Fig. 1 Flow diagram of the study selection process

 



Page 6 of 12Polspoel et al. BMC Public Health         (2025) 25:1805 

1.
 R

es
ea

rc
h 

qu
es

tio
n 

or
 

ob
je

ct
iv

e 
st

at
ed

?

2.
 S

tu
dy

 
po

pu
la

tio
n 

sp
ec

ifi
ed

 a
nd

 
de

fin
ed

?

3.
 P

ar
tic

ip
at

io
n 

ra
te

 o
f e

lig
ib

le
 

pe
rs

on
s a

t l
ea

st
 

50
%

?

4.
 W

er
e 

in
cl

u-
si

on
 a

nd
 e

xc
lu

-
si

on
 c

rit
er

ia
 

pr
es

pe
ci

fie
d?

5.
 S

am
pl

e 
si

ze
 

te
st

ed
, p

ow
er

, a
nd

 
eff

ec
t e

st
im

at
es

 
pr

ov
id

ed
?

6.
 E

xp
os

ur
e 

of
 

in
te

re
st

 m
ea

-
su

re
d 

pr
io

r t
o 

th
e 

ou
tc

om
e?

7.
 T

im
ef

ra
m

e 
su

ffi
ci

en
t t

o 
se

e 
po

ss
ib

le
 

as
so

ci
at

io
n?

8.
 D

id
 th

e 
st

ud
y 

ex
am

in
e 

di
ffe

re
nt

 le
ve

ls
 

of
 e

xp
os

ur
e?

9.
 E

xp
os

ur
e 

m
ea

su
re

s c
le

ar
ly

 
de

fin
ed

 a
cr

os
s 

st
ud

y 
pa

rt
ic

ip
an

ts
?

10
. E

xp
os

ur
e 

as
se

ss
ed

 m
or

e 
th

an
 o

nc
e 

ov
er

 
tim

e?

11
. W

he
re

 
ou

tc
om

e 
m

ea
su

re
s 

cl
ea

rly
 

de
fin

ed
?

12
. 

O
ut

co
m

e 
as

se
ss

or
s 

bl
in

de
d 

to
 

ex
po

su
re

 
st

at
us

?

13
. W

as
 

lo
ss

 o
f 

fo
llo

w
-u

p 
af

te
r b

as
e-

lin
e 

< 
20

%
?

14
. C

on
-

fo
un

di
ng

 
va

ria
bl

es
 

m
ea

su
re

d 
an

d 
ad

ju
st

ed
 

st
at

is
tic

al
ly

?

To
ta

l 
Sc

or
e

Ae
ge

rt
-

er
 a

t a
l. 

(2
02

1)
 

[2
3]

Y
Y

N
Y

N
Y

Y
Y

Y
Y

Y
CD

CD
N

9

Al
ad

ro
-

G
on

za
l-

vo
 e

t a
l. 

(2
02

1)
 

[2
4]

Y
Y

N
Y

N
Y

Y
N

Y
N

Y
CD

CD
N

7

Ar
gu

s 
et

 a
l. 

(2
02

1)
 

[2
5]

Y
Y

Y
Y

N
Y

Y
N

Y
N

Y
CD

CD
N

8

D
e 

O
liv

ei
ra

 
D

a 
Si

lv
a 

Sc
ar

an
-

ni
 e

t a
l. 

(2
02

3)
 

[2
6]

Y
Y

Y
Y

N
N

Y
Y

Y
N

Y
CD

CD
N

8

Fu
ku

-
sh

im
a 

et
 a

l. 
(2

02
1)

 
[2

7]

Y
N

Y
Y

N
N

Y
N

Y
Y

Y
CD

CD
N

7

G
ib

bs
 

et
 a

l. 
(2

02
1)

 
[2

8]

Y
Y

Y
Y

N
Y

Y
N

Y
Y

Y
CD

Y
N

10

H
ow

e 
et

 a
l. 

(2
02

1)
 

[2
9]

Y
Y

Y
Y

N
Y

Y
N

Y
N

Y
CD

CD
N

8

H
al

lm
an

 
et

 a
l. 

(2
02

1)
 

[3
0]

Y
Y

Y
Y

N
N

Y
N

Y
N

Y
CD

CD
N

7

Ko
oh

sa
-

ri 
et

 a
l. 

(2
02

1)
 

[3
1]

Y
Y

Y
Y

N
Y

Y
Y

Y
N

Y
CD

Y
Y

11

Li
m

be
rs

 
et

 a
l. 

(2
02

0)
 

[3
2]

Y
Y

Y
Y

N
Y

Y
Y

Y
N

Y
CD

CD
Y

10

Ta
bl

e 
2 

Ri
sk

 o
f b

ia
s a

na
ly

sis



Page 7 of 12Polspoel et al. BMC Public Health         (2025) 25:1805 

Moderate to vigorous physical activity
For MVPA, seven studies evaluated possible changes due 
to teleworking. The majority of the studies reported a 
decrease in MVPA [27, 29, 31, 32]. With a random-effect 
pooled SMD (Hedges’ g) of -0.44 (-1.32, 0.44). No statisti-
cal difference was observed (p = 0.33) (Fig. 4). Howe et al. 
reported the highest decrease in MVPA with a SMD of 
-2.71 (-2.82, -2.60) [29].

Sedentary behavior
A total of six studies examined the effect of telework in 
SB, of which two studies [30, 34] used an accelerometer 
to measure changes in SB. The remaining four studies 
used questionnaires. SB was expressed in minutes, min/
day, or h/day. The analysis included a total of 2,060 par-
ticipants and showed a high heterogeneity (p < 0.05, 
I2 = 93%). Consequently, a random-effect model was 
employed. The resulting pooled SMD (Hedges’ g) was 
0.12 (-0.20, 0.44), which was not statistically significant 
(p = 0.46). Although not statistically significant, the two 
studies using an accelerometer showed increased SB 
while engaging in office work [30, 34], while the studies 
using questionnaires showed mixed results (Fig. 5).

Publication bias
To assess publication bias, Review Manager Web was 
used to analyze sedentary behavior, as this included 6 of 
the 12 studies. With visual inspection, there seems to be 
asymmetry, which might indicate a high risk of publica-
tion bias, wherein small studies suggesting a decrease in 
sedentary behavior are published less (Fig. 6).

Discussion
This systematic review and meta-analysis aimed to inves-
tigate the changes in PA and SB caused by telework com-
pared to office work during the COVID-19 pandemic. 
The majority of the twelve included studies were cross-
sectional studies, showing a decreasing trend in PA. 
However, a significant decrease was observed only for 
light PA. No significant changes were observed for total 
PA, MVPA, and SB. Although no statistically significant 
results were found for total PA (p = 0.11), the low p-value 
indicates a trend suggesting that more telework is associ-
ated with lower total PA. Also in the case of SB a trend 
was found (p = 0.12), suggesting an increased SB while 
engaging in telework. The presence of high heterogeneity 
and possible publication bias complicated the interpreta-
tion of the results.

When examining the results of MVPA, Howe et al. 
(2021) reported a higher decrease in MVPA compared 
to the other studies included in the analysis [29]. As 
this questionnaire was conducted at the beginning of 
the COVID-19 pandemic, this might explain the larger 
reduction in MVPA due to the unforeseen closure of 
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Fig. 5 Pooled effect size result of sedentary behavior

 

Fig. 4 Pooled effect size results regarding moderate to vigorous physical activity

 

Fig. 3 Pooled effect size results of light physical activity

 

Fig. 2 Pooled effect size results of total physical activity
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sports facilities [29]. Researchers investigated the rela-
tionship between SB and teleworking in six out of twelve 
studies. Of these, four showed an increase in SB when 
workers worked from home compared to office work [23, 
28, 30, 34]. For workers who walk or bike to work, this 
increase in SB may be partly explained by the removal of 
commuting as a form of exercise. Fukushima et al. (2021) 
reported that the increase in SB was correlated with a 
decrease in light PA [27]. This increase in SB potentially 
poses some health risks. It is well established that SB is 
strongly associated with the development and progres-
sion of chronic diseases, including cardiovascular dis-
ease, diabetes, obesity, cancer, and arthritis [16].

Another finding of this review was the decrease in light 
PA but no change in moderate to vigorous and total PA. 
As different definitions of the dimensions of PA were 
used across studies, it was difficult to compare the results. 
However, when interpreting the results, most studies 
attributed the decrease in light PA to the lack of commut-
ing, the nature of work at home, and fewer social interac-
tions. Lipert et al. (2021) also attributes this to “parenting 
stress”. In the studies of Kooshari et al. (2021) and Lipert 
et al. (2021), the slight decrease in light PA was accom-
panied by a reduction in total and moderate PA. Like an 
increase in SB, a decrease in PA can cause various health-
related problems, such as obesity, cardiovascular disease, 
and cancers [15, 16]. Meyer et al. (2020) observed that 
reduced PA and increased screen time were associated 
with poorer overall well-being. Two studies reported no 
change in PA. The researchers speculated that a shift in 
working hours, caused by the elimination of commuting, 

was compensated by favorable climate conditions, caus-
ing people to spend more time on outdoor PA. This 
higher prevalence of spending time on outdoor PA com-
pensates for eliminating PA due to the lack of commuting 
when working from home [23, 28].

In contrast to light PA, no significant change in MVPA 
was observed in this review. Although MVPA usually 
takes place in leisure time, Howe et al. (2021) reported 
that the closure of gyms, swimming pools, and other 
sports facilities could cause a decline in MVPA during 
the COVID-19 pandemic [29]. This aligns with a study 
by Argus et al. (2021), where researchers reported a 
decrease in PA in sports and leisure time before and dur-
ing the COVID-19 pandemic [24].

When evaluating the results of the included stud-
ies, high heterogeneity is observed, which limits the 
meta-analysis’ interpretability. The high heterogeneity 
observed across the included studies could be explained 
by using different measurement instruments and differ-
ences in reporting outcomes. In terms of measurement 
instruments, the included studies used accelerometers 
(Axivity AX3) and various questionnaires (BPAQ, GPAQ, 
IPAQ, WPAQ, GPAQ, Paffenbarger PAQ). Even though 
all instruments used in the included studies are validated, 
this use of both objective (accelerometers) and subjective 
(questionnaires) tools can cause heterogeneity [35]. Also, 
using different measurement tools creates differences in 
reporting outcomes (min/day, min/week, h/day, MET/
min/week), making the pooling of data infeasible and 
creating heterogeneity. In addition, a high risk of publica-
tion bias was also observed for the studies evaluating SB, 

Fig. 6 Funnel plot publication bias
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which may undermine the validity of the outcome on SB. 
However, it cannot be excluded that this risk of publica-
tion bias was influenced by the low number of included 
studies and the presence of high heterogeneity [36].

Strength and limitations
The strengths of this systematic review include the use of 
an established search protocol to ensure the objectivity of 
the evaluation method. The literature search and risk of 
bias analysis involved two reviewers who independently 
evaluated the literature and resolved disagreements. Fur-
thermore, this study reports on MVPA instead of report-
ing on moderate and vigorous levels of PA individually. 
Research has shown that comparing PA levels obtained 
from questionnaires with those measured by acceler-
ometers can be influenced by discrepancies between 
those two measurement tools. It is well known that self-
reported methods can often lead to recall bias, social 
desirability, and difficulties in accurately categorizing 
activity intensities, mainly seen between moderate and 
vigorous PA [37, 38]. Aggregating moderate and vigor-
ous PA into a single measure, MVPA, as we have done in 
this study, can mitigate some of these possible discrepan-
cies and reduce misclassification errors inherent in self-
reported data. By focusing on MVPA, researchers can 
achieve a more consistent and comparable assessment 
of PA levels across different measurement tools, enhanc-
ing the reliability of findings in PA research [39]. How-
ever, some limitations must also be addressed. Firstly, 
the search for this review was limited to three databases 
and did not include gray literature or studies published 
in languages other than English. Consequently, there may 
be relevant studies that are not included in this review. 
Additionally, the data collection for each study took place 
during the COVID-19 pandemic. Therefore, it is impos-
sible to extrapolate these data to everyday life without 
pandemic limitations. The studies investigating telework 
with PA and SB outside the COVID-19 pandemic were 
mainly qualitative or did not use validated measure-
ment instruments or questionnaires, meaning they were 
not included in this systematic review and meta-analysis 
[40–42]. Since most of the included studies are cross-sec-
tional, causality between telework and PA and SB cannot 
be confirmed. Also, the heterogeneity and limited time 
frame of these studies limit the depth of our observations. 
Although all questionnaires included in this study aim to 
assess PA via self-reporting, there are apparent differ-
ences in the recall period, activity domains, and measure-
ment units used by the different questionnaires, causing 
high heterogeneity between studies. These differences 
may influence the overall results of this study. Question-
naires with short recall periods (IPAQ, GPAQ) reduce 
recall bias but may not capture habitual PA, while ques-
tionnaires using long recall periods (BPAQ, Paffenbarger 

PAQ) increase the risk of recall bias. Questionnaires like 
IPAQ and GPAQ assess multiple activity domains (work, 
transport, leisure time) and provide a comprehensive 
view of total PA. The results of IPAQ and GPAQ might 
not be directly comparable with domain-specific ques-
tionnaires like BPAQ, WPAQ (habitual or workplace PA), 
and Paffenbarger PAQ (Leisure-time PA). Lastly, using 
different measurement units across the studies (min/day, 
min/week, h/day, MET/min/week, Baecke index) can 
impact comparability. By selecting the use of validated 
questionnaires, we can respond to these methodological 
discrepancies. We reduce the risk of measurement errors 
and enable comparison between the different studies. 
The possibility of publication bias must also be acknowl-
edged. In addition, it also cannot be ruled out that the 
results we observed regarding the association of telework 
and PA and SB were highly influenced by the confine-
ment due to the COVID-19 pandemic, including restric-
tions on individual mobility and the closure of gyms and 
sports clubs. However, despite these limitations, few 
studies have examined the association between telework 
and PA and SB independent of the COVID-19 pandemic.

Implication for practice
Despite the high heterogeneity between studies and the 
high risk of publication bias that may affect the interpre-
tation of the results in this meta-analysis, it was identified 
that only light PA decreased in response to an increase 
in telecommuting. In practice, institutions or companies 
offering to telework should encourage physical activity 
by providing guidance on dealing with decreased physi-
cal activity, such as ways to engage in PA when employ-
ees telework or by providing gym memberships. Since PA 
plays a vital role in individual and public health, encour-
aging light PA during telework can be an opportunity 
for an institution/company to contribute to the health of 
employees in the occupational environment.

Conclusion
This review provided evidence regarding the impact 
of telework on physical activity and sedentary behav-
ior compared to office work during the COVID-19 
pandemic. To address possible methodological incon-
sistencies that previous studies on this subject have 
encountered, this study only included studies using vali-
dated measurement tools to evaluate PA and SB. Our 
findings indicate that telework significantly decreases 
light PA compared to office work in a working population 
during the COVID-19 pandemic. It can be speculated 
that this decrease in light physical activity is partly due 
to the restrictions imposed by governments to prevent 
the spread of COVID-19, which were in place during data 
collection in the included studies. To estimate the actual 
effect of telework on changes in physical activity and 
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sedentary behavior and, therefore, public health, future 
research should focus on examining the impact of tele-
work on physical activity and sedentary behavior in con-
ditions without restrictions limiting individual mobility 
while using validated assessment tools.

Abbreviations
COVID-19  Coronavirus disease pandemic of 2019
PA  Physical activity
SB  Sedentary behavior
MET  Metabolic equivalent
PRISMA  Preferred reporting items for systematic review and 

meta-analyses
PICO  Population, intervention, comparison and outcomes
NHBLI  National heart, lung and blood institute
MVPA  Moderate to vigorious physical activity
CI  Confidence interval
IPAQ  International physical activity questionnaire
WPAQ  Work-related physical activity questionnaire
GPAQ  Global physical activity questionnaire
PAQ  Physical activity questionnaire
BPAQ  Baecke physical activity questionnaire
SD  Standard deviations
SMD  Standard mean difference

Supplementary Information
The online version contains supplementary material available at  h t t p  s : /  / d o i  . o  r 
g /  1 0 .  1 1 8 6  / s  1 2 8 8 9 - 0 2 5 - 2 2 9 4 8 - 1.

Supplementary Material 1

Acknowledgements
The authors want to thank the Belgian Royal High Institute of Defense, who 
made this study possible.

Author contributions
Conceptualization, M.P. and P.M.; methodology, M.P., P.M. and D.T.; software, 
M.P.; validation, M.P and D.T.; formal analysis, M.P. and P.M.; investigation, 
M.P. and P.M.; resources, M.P. and P.M.; data curation. M.P. and P.M.; writing-
original draft preparation, M.P. and P.M.; writing-review and editing, M.P., P.M. 
T.R., D.T. and P.C.; visualization, M.P. and P.M.; supervision, M.P.,P.M. and P.C.; 
project administration, M.P. and P.M. All authors have read and agreed to the 
published version of the manuscript.

Funding
This review received no external funding.

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
For this type of study, consent for publication is not required.

Competing interests
The authors declare no competing interests.

Author details
1Centre for Physcial Medicine and Rehabilitation, Military Hospital Queen 
Astrid, Brussels, Belgium
2Department of Rehabilitation Sciences, Faculty of Medicine & Health 
Science, Ghent University, Ghent, Belgium

3Directorate General Health & Well Being, Belgian Defence, Evere, Belgium
4Canadian Forces Morale & Welfare Services, Ottowa, Canada
5Medical Component Command, Belgian Defence, Evere, Belgium

Received: 27 May 2024 / Accepted: 25 April 2025

References
1. Bailey DE, Kurland NB. A review of telework research: findings, new direc-

tions, and lessons for the study of modern work. J Organizational Behav. 
2002;23(4):383–400.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 0 2  / j  o b . 1 4 4

2. Ng MA, Naranjo A, Schlotzhauer AE, Shoss MK, Kartvelishvili N, Bartek MA, 
Ingraham K, Rodríguez AEA, Schneider SK, Silverlieb-Seltzer L, Silva C. Has 
the COVID-19 pandemic accelerated the future of work or changed its 
course? Implications for research and practice. Int J Environ Res Public Health. 
2021;18(19):10199.  h t t p  s : /  / d o i  . o  r g /  1 0 .  3 3 9 0  / i  j e r p h 1 8 1 9 1 0 1 9 9

3. Vyas L, Butakhieo N. The impact of working from home during COVID-19 on 
work and life domains: an exploratory study on Hong Kong. Policy Des Pract. 
2020;1–18.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 8 0  / 2  5 7 4  1 2 9  2 . 2 0  2 0  . 1 8 6 3 5 6 0

4. Wilke J, Mohr L, Tenforde AS, Édouard P, Fossati C, González-Gross M, 
Ramírez CS, Laíño F, Tan B, Pillay JD, Pigozzi F, Jiménez-Pavón D, Novak B, 
Jaunig J, Zhang M, Van Poppel M, Heidt C, Willwacher S, Yuki G, Hollander 
K. A pandemic within the pandemic? Physical activity levels substantially 
decreased in countries affected by COVID-19. Int J Environ Res Public Health. 
2021;18(5):2235.  h t t p  s : /  / d o i  . o  r g /  1 0 .  3 3 9 0  / i  j e r p h 1 8 0 5 2 2 3 5

5. Eraso ÁB, Erro-Garcés A. Teleworking in the context of the COVID-19 crisis. 
Sustainability. 2020;12(9):3662.  h t t p  s : /  / d o i  . o  r g /  1 0 .  3 3 9 0  / s  u 1 2 0 9 3 6 6 2

6. Milasi S, Gonzálz-Vázquez I, Fernández-Macias E. (2020). Telework in the EU 
before and after the COVI-19: where we were, where we head to. Available 
online at:  h t t p  s : /  / j o i  n t  - r e  s e a  r c h -  c e  n t r  e . e  c . e u  r o  p a .  e u /  s y s t  e m  / fi   l e s  / 2 0 2  1 -  0 6 /  j r 
c  1 2 0 9  4 5  _ p o  l i c  y _ b r  i e  f _ -  _ c o  v i d _  a n  d _ t e l e w o r k _ fi  n a l . p d f (accessed November 
28, 2023).

7. European Foundation for the Improvement of Living Working Conditions 
(Eurofound). Teleworkability and the COVID-19 Crisis: A New Digital Divide? 
Living, Working and COVID-19. COVID-19 series. (2020). Available online at:  h 
t t p  s : /  / j o i  n t  - r e  s e a  r c h -  c e  n t r  e . e  c . e u  r o  p a .  e u /  s y s t  e m  / fi   l e s  / 2 0 2  0 -  0 7 / j r c 1 2 1 1 9 3 . p d f 
(accessed November 21, 2023).

8. Gilson ND, Coenen P, Hallman D, Holtermann A, Mathiassen SE, Straker L. 
Postpandemic hybrid work: opportunities and challenges for physical activity 
and public health. Br J Sports Med. 2022;56(21):1203–4.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 
3 6  / b  j s p  o r t  s - 2 0  2 2  - 1 0 5 6 6 4

9. Beckers DGJ, Kompier MAJ, Kecklund G, Härmä M. Worktime control: theoreti-
cal conceptualization, current empirical knowledge, and research agenda. 
Scand J Work Environ Health. 2012;38(4):291–7.  h t t p  s : /  / d o i  . o  r g /  1 0 .  5 2 7 1  / s  j w e 
h . 3 3 0 8

10. Stockwell S, Trott M, Tully M, Shin JI, Barnett Y, Butler LT, McDermott DT, 
Schuch FB, Smıth L. Changes in physical activity and sedentary behaviours 
from before to during the COVID-19 pandemic lockdown: A systematic 
review. BMJ Open Sport Exerc Med. 2021;7(1):e000960.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 3 
6  / b  m j s e m - 2 0 2 0 - 0 0 0 9 6 0

11. Gallè F, Sabella EA, Da Molin G, De Giglio O, Caggiano G, Di Onofrio V, 
Ferracuti S, Montagna MT, Liguori G, Orsi GB, Napoli C. Understanding knowl-
edge and behaviors related to COVID–19 epidemic in Italian undergraduate 
students: the EPICO study. Int J Environ Res Public Health. 2020;17(10):3481.  h 
t t p  s : /  / d o i  . o  r g /  1 0 .  3 3 9 0  / i  j e r p h 1 7 1 0 3 4 8 1

12. Posadzki P, Pieper D, Bajpai R, Makaruk H, Könsgen N, Neuhaus AL, Semwal 
M. Exercise/Physical activity and health outcomes: an overview of Cochrane 
systematic reviews. BMC Public Health. 2020;20(1).  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 8 6  / s  1 
2 8 8 9 - 0 2 0 - 0 9 8 5 5 - 3

13. Cho Y, Chul-Hyeong P, Somi Y. Predictors of physical activity and risk of 
chronic disease in adult male. Korean Soc Wellness. 2019;14(2):529–40.  h t t p  s : /  
/ d o i  . o  r g /  1 0 .  2 1 0 9  7 /  k s w  . 2 0  1 9 . 0  5 .  1 4 . 2 . 5 2 9

14. Saunders TJ, McIsaac T, Douillette K, Gaulton N, Hunter S, Rhodes RE, Prince 
SA, Carson V, Chaput J, Chastin S, Giangregorio L, Janssen I, Katzmarzyk PT, 
Kho ME, Poitras VJ, Powell KE, Ross R, Ross-White A, Tremblay MS, Healy GN. 
Sedentary behaviour and health in adults: an overview of systematic reviews. 
Appl Physiol Nutr Metab. 2020;45(10):S197–217.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 3 9  / a  p n 
m - 2 0 2 0 - 0 2 7 2

15. Warburton DER. Health benefits of physical activity: the evidence. Can Med 
Assoc J. 2006;174(6):801–9.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 5 0 3  / c  m a j . 0 5 1 3 5 1

https://doi.org/10.1186/s12889-025-22948-1
https://doi.org/10.1186/s12889-025-22948-1
https://doi.org/10.1002/job.144
https://doi.org/10.3390/ijerph181910199
https://doi.org/10.1080/25741292.2020.1863560
https://doi.org/10.3390/ijerph18052235
https://doi.org/10.3390/su12093662
https://joint-research-centre.ec.europa.eu/system/files/2021-06/jrc120945_policy_brief_-_covid_and_telework_final.pdf
https://joint-research-centre.ec.europa.eu/system/files/2021-06/jrc120945_policy_brief_-_covid_and_telework_final.pdf
https://joint-research-centre.ec.europa.eu/system/files/2020-07/jrc121193.pdf
https://joint-research-centre.ec.europa.eu/system/files/2020-07/jrc121193.pdf
https://doi.org/10.1136/bjsports-2022-105664
https://doi.org/10.1136/bjsports-2022-105664
https://doi.org/10.5271/sjweh.3308
https://doi.org/10.5271/sjweh.3308
https://doi.org/10.1136/bmjsem-2020-000960
https://doi.org/10.1136/bmjsem-2020-000960
https://doi.org/10.3390/ijerph17103481
https://doi.org/10.3390/ijerph17103481
https://doi.org/10.1186/s12889-020-09855-3
https://doi.org/10.1186/s12889-020-09855-3
https://doi.org/10.21097/ksw.2019.05.14.2.529
https://doi.org/10.21097/ksw.2019.05.14.2.529
https://doi.org/10.1139/apnm-2020-0272
https://doi.org/10.1139/apnm-2020-0272
https://doi.org/10.1503/cmaj.051351


Page 12 of 12Polspoel et al. BMC Public Health         (2025) 25:1805 

16. Yoshimoto T, Fujii T, Oka H, Kasahara S, Kawamata K, Matsudaira K. Pain status 
and its association with physical activity, psychological stress, and telework 
among Japanese workers with pain during the COVID-19 pandemic. Int J 
Environ Res Public Health. 2021;18(11):5595.  h t t p  s : /  / d o i  . o  r g /  1 0 .  3 3 9 0  / i  j e r p h 1 8 
1 1 5 5 9 5

17. Furuya Y, Nakazawa S, Fukai K, Tatemichi M. Health impacts with telework 
on workers: A scoping review before the COVID-19 pandemic. Front Public 
Health. 2022;10.  h t t p  s : /  / d o i  . o  r g /  1 0 .  3 3 8 9  / f  p u b h . 2 0 2 2 . 9 8 1 2 7 0

18. Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW, Knol DL, Bouter LM, 
De Vet HCW. The COSMIN checklist for assessing the methodological quality 
of studies on measurement properties of health status measurement instru-
ments: an international Delphi study. Qual Life Res. 2010;19(4):539–49.  h t t p  s : /  
/ d o i  . o  r g /  1 0 .  1 0 0 7  / s  1 1 1 3 6 - 0 1 0 - 9 6 0 6 - 8

19. Beckel JLO, Fisher GG. Telework and worker health and Well-Being: A review 
and recommendations for research and practice. Int J Environ Res Public 
Health. 2022;19(7):3879.  h t t p  s : /  / d o i  . o  r g /  1 0 .  3 3 9 0  / i  j e r p h 1 9 0 7 3 8 7 9

20. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann T, Mulrow CD, 
Shamseer L, Tetzlaff J, Akl EA, Brennan S, Chou R, Glanville J, Grimshaw J, 
Hróbjartsson A, Lalu MM, Li T, Loder E, Mayo-Wilson E, McDonald S, Moher D. 
The PRISMA 2020 statement: an updated guideline for reporting systematic 
reviews. BMJ. 2021;n71.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 3 6  / b  m j . n 7 1

21. Higgins JPT, Green S. Defining the review questions and developing 
criteria for including studies. Cochrane Handb Syst Reviews Interventions. 
2011;81–94.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 0 2  / 9  7 8 0 4 7 0 7 1 2 1 8 4 . c h 5

22. National Heart, Lung, and Blood Institute (NHLBI). Quality Assessment Tool for 
Observational Cohort and Cross-sectional Studies.  h t t p  s : /  / w w w  . n  h l b  i . n  i h . g  
o v  / h e  a l t  h - t o  p i  c s /  s t u  d y - q  u a  l i t y - a s s e s s m e n t - t o o l s (Accessed on December 6, 
2023).

23. Aegerter AM, Deforth M, Sjøgaard G, Johnston V, Volken T, Luomajoki H, 
Dratva J, Dressel H, Distler O, Melloh M, Elfering A. No evidence for a decrease 
in physical activity among Swiss office workers during COVID-19: a longitudi-
nal study. Front Psychol. 2021;12.  h t t p  s : /  / d o i  . o  r g /  1 0 .  3 3 8 9  / f  p s y g . 2 0 2 1 . 6 2 0 3 0 7

24. Aladro-Gonzalvo AR. Short-term changes in time spent sitting during the 
COVID-19 pandemic. Gazz Med Italiana Archivio Per Le Scienze Mediche. 
2021;180(6).  h t t p  s : /  / d o i  . o  r g /  1 0 .  2 3 7 3  6 /  s 0 3  9 3 -  3 6 6 0  . 2  0 . 0 4 4 5 9 - 9

25. Argus M, Pääsuke M. Effects of the COVID-19 lockdown on musculoskeletal 
pain, physical activity, and work environment in Estonian office workers 
transitioning to working from home. Work-a J Prev Assess Rehabilitation. 
2021;69(3):741–9.  h t t p  s : /  / d o i  . o  r g /  1 0 .  3 2 3 3  / w  o r - 2 1 0 0 3 3

26. De Scaranni ODS, Griep P, Pitanga RH, Barreto FJG, Matos SM. Work from 
home and the association with sedentary behaviors, leisure-time and domes-
tic physical activity in the ELSA-Brasil study. BMC Public Health. 2023;23(1).  h 
t t p  s : /  / d o i  . o  r g /  1 0 .  1 1 8 6  / s  1 2 8 8 9 - 0 2 3 - 1 5 1 6 7 - z. S. M. A., & De Jesus Mendes Da 
Fonseca

27. Fukushima N, Machida M, Kikuchi H, Amagasa S, Hayashi T, Odagiri Y, 
Takamiya T, Inoue S. Associations of working from home with occupational 
physical activity and sedentary behavior under the COVID-19 pandemic. J 
Occup Health. 2021;63(1).  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 0 2  / 1  3 4 8 - 9 5 8 5 . 1 2 2 1 2

28. Gibbs BB, Kline CE, Huber K, Paley JL, Perera S. COVID-19 shelter-at-home and 
work, lifestyle and well-being in desk workers. Occup Med. 2021;71(2):86–94.  
h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 9 3  / o  c c m e d / k q a b 0 1 1

29. Howe CA, Corrigan RJ, De Faria FR, Johanni Z, Chase P, Hillman AR. Impact of 
COVID-19 Stay-at-Home restrictions on employment status, physical activity, 
and sedentary behavior. Int J Environ Res Public Health. 2021;18(22):11935.  h t 
t p  s : /  / d o i  . o  r g /  1 0 .  3 3 9 0  / i  j e r p h 1 8 2 2 1 1 9 3 5

30. Hallman D, Januário LB, Mathiassen SE, Heiden M, Svensson S, Bergström G. 
Working from home during the COVID-19 outbreak in Sweden: effects on 
24-h time-use in office workers. BMC Public Health. 2021;21(1).  h t t p  s : /  / d o i  . o  r 
g /  1 0 .  1 1 8 6  / s  1 2 8 8 9 - 0 2 1 - 1 0 5 8 2 - 6

31. Koohsari MJ, Nakaya T, McCormack GR, Shibata A, Ishii K, Oka K. Changes in 
workers’ sedentary and physical activity behaviors in response to the COVID-
19 pandemic and their relationships with fatigue: longitudinal online study. 
JMIR Public Health Surveillance. 2021;7(3):e26293.  h t t p  s : /  / d o i  . o  r g /  1 0 .  2 1 9 6  / 2  6 
2 9 3

32. Limbers CA, McCollum C, Greenwood E. Physical activity moderates the 
association between parenting stress and quality of life in working mothers 
during the COVID-19 pandemic. Ment Health Phys Act. 2020;19:100358.  h t t p  s 
: /  / d o i  . o  r g /  1 0 .  1 0 1 6  / j  . m h p a . 2 0 2 0 . 1 0 0 3 5 8

33. Lipert A, Musiał K, Rasmus P. Working mode and physical activity as factors 
determining stress and sleep quality during COVID-19 pandemic lockdown 
in Poland. Life. 2021;12(1):28.  h t t p  s : /  / d o i  . o  r g /  1 0 .  3 3 9 0  / l  i f e 1 2 0 1 0 0 2 8

34. Widar L, Wiitavaara B, Boman E, Heiden M. Psychophysiological reactiv-
ity, postures and movements among academic staff: A comparison 
between teleworking days and office days. Int J Environ Res Public Health. 
2021;18(18):9537.  h t t p  s : /  / d o i  . o  r g /  1 0 .  3 3 9 0  / i  j e r p h 1 8 1 8 9 5 3 7

35. Beagle AJ, Tison GH, Aschbacher K, Olgin JE, Marcus GM, Pletcher MJ. Com-
parison of the physical activity measured by a consumer wearable activity 
tracker and that measured by Self-Report: Cross-Sectional analysis of the 
health eHeart study. Jmir Mhealth Uhealth. 2020;8(12):e22090.  h t t p  s : /  / d o i  . o  r g 
/  1 0 .  2 1 9 6  / 2  2 0 9 0

36. Terrin N, Schmid CH, Lau J, Olkin I. Adjusting for publication bias in the pres-
ence of heterogeneity. Stat Med. 2003;22(13):2113–26.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 0 
2  / s  i m . 1 4 6 1

37. Demetriou C, Özer BU, Essau CA. Self-Report questionnaires. Encyclopedia 
Clin Psychol. 2015;1–6.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 0 2  / 9  7 8 1  1 1 8  6 2 5 3  9 2  . w b e c p 5 0 7

38. Koolhaas C, Van Rooij F, Cepeda M, Tiemeier H, Franco O, Schoufour J. Physical 
activity derived from questionnaires and wrist-worn accelerometers: com-
parability and the role of demographic, lifestyle, and health factors among a 
population-based sample of older adults. Clin Epidemiol. 2017;10:1–16.  h t t p  s : 
/  / d o i  . o  r g /  1 0 .  2 1 4 7  / c  l e p . s 1 4 7 6 1 3

39. Dyrstad SM, Hansen BH, Holme IM, Anderssen SA. Comparison of Self-
reported versus Accelerometer-Measured physical activity. Med Sci Sports 
Exerc. 2013;46(1):99–106.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 2 4 9  / m  s s .  0 b 0  1 3 e 3  1 8  2 a 0 5 9 5 f

40. Baard N, Thomas A. Teleworking in South Africa: employee benefits and chal-
lenges. SA J Hum Resource Manage. 2010;8(1).  h t t p  s : /  / d o i  . o  r g /  1 0 .  4 1 0 2  / s  a j h r 
m . v 8 i 1 . 2 9 8

41. Henke RM, Benevent R, Schulte PM, Rinehart C, Crighton KA, Corcoran MK. 
The effects of telecommuting intensity on employee health. Am J Health 
Promotion. 2015;30(8):604–12.  h t t p  s : /  / d o i  . o  r g /  1 0 .  4 2 7 8  / a  j h p  . 1 4  1 0 2 7  - q  u a n - 5 4 
4

42. Giménez-Nadal JI, Molina JA, Velilla J. Work time and well-being for work-
ers at home: evidence from the American time use survey. Int J Manpow. 
2019;41(2):184–206.  h t t p s :   /  / d o  i .  o r  g  /  1 0  . 1 1   0 8  /  i j m  - 0 4 -  2 0 1 8 - 0 1 3 4

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.3390/ijerph18115595
https://doi.org/10.3390/ijerph18115595
https://doi.org/10.3389/fpubh.2022.981270
https://doi.org/10.1007/s11136-010-9606-8
https://doi.org/10.1007/s11136-010-9606-8
https://doi.org/10.3390/ijerph19073879
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1002/9780470712184.ch5
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools
https://doi.org/10.3389/fpsyg.2021.620307
https://doi.org/10.23736/s0393-3660.20.04459-9
https://doi.org/10.3233/wor-210033
https://doi.org/10.1186/s12889-023-15167-z
https://doi.org/10.1186/s12889-023-15167-z
https://doi.org/10.1002/1348-9585.12212
https://doi.org/10.1093/occmed/kqab011
https://doi.org/10.1093/occmed/kqab011
https://doi.org/10.3390/ijerph182211935
https://doi.org/10.3390/ijerph182211935
https://doi.org/10.1186/s12889-021-10582-6
https://doi.org/10.1186/s12889-021-10582-6
https://doi.org/10.2196/26293
https://doi.org/10.2196/26293
https://doi.org/10.1016/j.mhpa.2020.100358
https://doi.org/10.1016/j.mhpa.2020.100358
https://doi.org/10.3390/life12010028
https://doi.org/10.3390/ijerph18189537
https://doi.org/10.2196/22090
https://doi.org/10.2196/22090
https://doi.org/10.1002/sim.1461
https://doi.org/10.1002/sim.1461
https://doi.org/10.1002/9781118625392.wbecp507
https://doi.org/10.2147/clep.s147613
https://doi.org/10.2147/clep.s147613
https://doi.org/10.1249/mss.0b013e3182a0595f
https://doi.org/10.4102/sajhrm.v8i1.298
https://doi.org/10.4102/sajhrm.v8i1.298
https://doi.org/10.4278/ajhp.141027-quan-544
https://doi.org/10.4278/ajhp.141027-quan-544
https://doi.org/10.1108/ijm-04-2018-0134

	Comparison of physical activity and sedentary behavior between telework and office work in a working population during the COVID-19 pandemic: a systematic review and meta-analysis of observational studies
	Abstract
	Background
	Methods
	Search strategy and inclusion criteria
	Data extraction and risk of bias assessment
	Data synthesis

	Results
	Characteristics of included studies
	Risk of bias within the studies
	Physical activity
	Total physical activity
	Light physical activity
	Moderate to vigorous physical activity


	Sedentary behavior
	Publication bias
	Discussion
	Strength and limitations
	Implication for practice

	Conclusion
	References


