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Introduction

Empirical evidence suggests that regu-
lar physical activity (PA) positively af-
fects human somatic and mental health
(Ekelund et al., 2019; Gordon et al., 2018;
Kraus et al., 2019; Warburton & Bredin,
2017). The World Health Organization
(WHO) recommends that adults accu-
mulate at least 150min of moderate-
intensity PA (MPA) or 75min of vigor-
ous-intensity PA (VPA) per week (World
Health Organization, 2020). However,
following current global comparative
estimates, approximately 30% of adults
worldwide do not meet the recom-
mended levels of PA and are therefore
physically inactive (Strain et al., 2024).
In addition to contributing to a major
economic burdenworldwide (Ding et al.,
2016), physical inactivity is known to in-
crease the risk of many chronic diseases,
such as cardiovascular diseases, certain
types of cancer, and type 2 diabetes
(Gaetano, 2016).

Withapproximately7hoursaday (Eu-
rostat, 2022) and 90,000hours over a life-
time (Pryce-Jones, 2010), people spend
a large amount of their time at work.
In light of the substantial proportion of

working time, and the interrelationship
between humans and their environment,
the workplace represents an important
setting thatdetermineshealth-relatedbe-
havior such as PA (World Health Organ-
ization, 2019). According to socio-eco-
logical models (e.g., Sallis et al., 2006),
health-related behavior is influenced by
interactions between individuals and the
physical and social structures in their en-
vironment, which can either facilitate or
hinder PA. Many previous studies exam-
ining the relationship between the work
environment and PA have focused on
office-based settings, as office workers’
daily life is characterized by low levels
of PA and high levels of sedentary be-
havior (Clemes et al., 2014; Johansson
et al., 2020; Michalchuk et al., 2022).
However, evidence has shown that indi-
viduals across a wide range of occupa-
tions are insufficiently physically active
in their everyday working lives. For ex-
ample, a recent study (Fountaine et al.,
2014) found that university employees
spent only a small proportion of their
workingdayinPA, increasinghealthrisks
due to physical inactivity.

With the transformation of work to-
ward a higher level of spatial flexibility,
new environments, such as one’s home,
have become more common workplaces
(Mariotti & Tagliaro, 2024). Recent data
emphasize the central role of working
from home (WFH) in everyday work-
ing life, either within working models
that incorporate solely working remotely

(e.g., from home) or within the con-
text of hybrid work models that incorpo-
rate working remotely (e.g., from home)
and on-site work. In Germany, for ex-
ample, the number of employees who
usually or sometimes WFH nearly dou-
bled in comparison with levels before
COVID-19 (Destatis, 2024). However,
from a health perspective, WFH may
be linked to adverse health effects, as
several studies suggest that WFH nega-
tively affects PA (Argus & Pääsuke, 2021;
Brusaca et al., 2021; Hallman et al., 2021;
Sers et al., 2023; Widar et al., 2021).
Possible explanations include the lack
of active commuting to the traditional
workplace or differences in the spatial
configuration of each work environment
(e.g., a shorter distance to a printer or
a coffee machine at home; Fukushima
et al., 2021). At the same time, WFH
may also create opportunities to be phys-
ically active, for example by reallocating
the time saved from commuting to en-
gage in PA. Finally, following a socio-
ecological approach (Sallis et al., 2006),
WFH may affect PA by altering time
proportion and time allocations across
domains (i.e., transport, leisure, work,
household)—thereby reshaping contex-
tual factors that interact with individual-
level attributes (e.g., preferences, barri-
ers) to enable or constrain PA behavior.
For instance, employees WFH may lose
the opportunity for active commuting to
the workplace, such as walking or cy-
cling, which reduces their daily trans-
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port-related PA. At the same time, WFH
mayoffergreaterflexibility to incorporate
short exercise breaks throughout the day
or to engage in household and leisure-
time PA, depending on their personal
routines and home environment.

While prior research has mainly
focused on analyzing the relationship
between WFH and PA in samples of
office workers, only a comparably small
body of evidence on the relationship
between WFH and PA in samples of
university employees exists, despite the
fact that WFH has also become wide-
spread in the organizational context of
universities (Feiten Haubrich & Hafer-
malz, 2022). Office workers constitute
an occupational group whose tasks pre-
dominantly involve intensive networked
computer use, resulting in high WFH
ability across this population (Sostero et
al., 2020). University employees, how-
ever, encompass a broader range of job
roles and work areas, each with differ-
ent tasks varying in their ability to be
performed from home (Fountaine et al.,
2014). Administrative employees, for
example, primarily perform office-based
tasks with high WFH ability, whereas
both technical and academic employees
perform tasks with varying WFH abil-
ity, ranging from activities that can be
completed from home (e.g., IT support
among technical employees; data analy-
sis among academic employees) to tasks
requiring on-site presence (e.g., man-
aging and maintaining infrastructure
or equipment among technical employ-
ees; conducting laboratory work among
academic employees). The resulting
variation in WFH patterns across job
roles makes university employees an
informative sample for examining the
WFH-PA relationship. To the best of
our knowledge, to date, only one cross-
sectional study (Seludo-Ballena et al.,
2021) and one diary study (Borowski et
al., 2021) have examined the relationship
between WFH and PA among univer-
sity employees. While the findings of
Seludo-Ballena et al. (2021) showed low
overall PA levels among WFH univer-
sity employees, the study by Borowski
et al. (2021) did not find an associa-
tion between WFH days and daily PA.
Hence, existing studies investigated only

PA while WFH and the within-subject
relationship between WFH and PA by
using a dichotomous operationalization
of the work environment (i.e., WFH vs.
working on-site). However, considering
the relevance of hybrid work environ-
ments under post-pandemic conditions,
the role played by the extent of WFH
between different individuals may pro-
vide additional valuable insights into
the association between WFH and PA
among university employees. Therefore,
this study aimed (a) to assess possible
differences in PA outcomes (i.e., MPA
levels, VPA levels, compliance with PA
guidelines) between university employ-
ees who WFH and those who do not
and (b) to examine how the extent of
WFH (1–100%) influences PA outcomes
(i.e., MPA levels, VPA levels, compliance
with PA guidelines) of university em-
ployees. Moreover, following the results
of a recent study (Kitano et al., 2024)
that found interaction effects for sev-
eral person- and work-related variables
moderating the relationship between
WFH and PA, additional analyses were
conducted to investigate whether the
relationships between both (a) the work
environment (WFH vs. non-WFH) and
PA and (b) the extent of WFH and PA
were confounded by other factors such
as gender, age, work area, or decision
latitude. Given the limited evidence on
the relationship between WFH and PA
among university employees, this study
follows an exploratory approach aimed
at generating hypotheses for future con-
firmatory research rather than testing
a priori hypotheses.

Methods

The current article is guided by the
strengthening the reporting of observa-
tional studies inepidemiology(STROBE)
statement (von Elm et al., 2007). The
full STROBE checklist can be found in
online Supplemental File 1.

Study design

Within this cross-sectional study, an on-
line survey using the German platform
SoSci Survey (https://www.soscisurvey.
de; SoSci Survey GmbH, Munich, Ger-

many) was conducted. All regular em-
ployeesof theKarlsruhe InstituteofTech-
nology (KIT) were invited to participate
in the survey via the institutional em-
ployee mailing list, with no additional
exclusion criteria applied. The question-
naire was provided in German and En-
glish and was designed to be answered
within 20minutes. Data were collected
between January and March 2024. Par-
ticipation in the survey was voluntary
and anonymous. The first page of the
questionnaire included all the necessary
information about the survey, its objec-
tives, and the research group responsi-
ble for analyzing the data. This allowed
individuals to make an informed deci-
sion about participating in the survey.
The study was performed in accordance
with the Declaration of Helsinki and was
approved by the KIT Human Research
Ethics Committee.

Procedure and participants

Participation in the surveywas voluntary.
Of the 10,034 participants invited, 2932
individuals completed the survey. Inclu-
sion criteria were that participants were
aged 18 years or older and not currently
in an apprenticeship.

Measures

Working from home. Participants first
indicated whether they used the option
to work remotely (i.e., WFH or from
other locations than the officially agreed
on-site workplace) during the lecture pe-
riod (yes/no). In line with previous re-
search (Golden & Veiga, 2005), respon-
dentswhostated that theyusedtheoption
to work remotely were asked to indicate
the proportion of an average working
week that they spent WFH (%). Using
the informationon the optionofworking
remotelyandtheextentofWFH,anewdi-
chotomous variable (work environment)
was created distinguishing between par-
ticipants who used the option of WFH
and those who did not. If participants
reported that they did not use the option
to work remotely or use the possibility
to work remotely but indicated 0% of an
averageworkingweekasWFH, theywere
assigned to the group of non-WFH em-
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ployees. Otherwise, they were assigned
to the group of WFH employees.

Physical activity. To assess PA, the short
version of the International Physical Ac-
tivityQuestionnaire (IPAQ-SF; IPAQRe-
search Committee, 2005a) was used. The
IPAQ includes six items to assess the du-
ration and frequency of VPA, MPA, and
walking performed during the last 7 days
(e.g., “During the last 7 days, on how
many days did you do vigorous physical
activities like heavy lifting, digging, aer-
obics, or fast bicycling?” or “How much
time did you usually spend doing vig-
orous physical activities on one of those
days?”). Data cleaning was performed
following the standardized IPAQ Scor-
ing Protocol (IPAQ Research Commit-
tee, 2005b). Previous research (Craig
et al., 2003) has shown acceptable re-
liability and validity in measuring PA.
Using PA data, an additional dichoto-
mousvariable(compliancewithPA guide-
lines) was created to obtain information
on whether participants met the interna-
tional guidelines on PA of ≥150min of
MPA or ≥75min of VPA per week de-
clared by the WHO (World Health Or-
ganization, 2020) or not.

Person-related and work-related vari-
ables. In addition to the measures spec-
ified above, the following variables were
assessed: age (18–35yearsvs. 26–49years
vs. 50 years or older), gender (female
vs. male vs. diverse), work area (sci-
ence vs. administration vs. technical
infrastructure), contractual scope (part-
time vs. full-time), BMI (kg/m2), and
commuting duration to university (min-
utes/one-way). Finally, decision latitude,
which refers to the extent to which
an employee has the ability to manage
their tasks and behavior throughout the
workday (Karasek, 1979), was measured
using three items from the Salutogenetic
Subjective Work Analysis Questionnaire
(SALSA; e.g., “You have the opportunity
to make many decisions on your own”;
Rimann & Udris, 2018). Items were as-
sessed on a 5-point Likert scale ranging
from 1 (isn’t true at all) to 5 (absolutely
true). Finally, values were averaged and
categorized as follows: low (1.0–<2.5),
moderate (2.5–3.5), and high (>3.5–
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5.0). The SALSA questionnaire has been
evaluated as a reliable and valid mea-
surement tool to assess subjective work
characteristics in a previous study among
German employees (Rimann & Udris,
1997). The decision latitude subscale
demonstrated an internal consistency
of Cronbach’s alpha= 0.50 and satisfac-
tory validity across occupational groups
(Rimann & Udris, 1997; Richter et al.,
2006).

Statistical analysis

Due to the result of Little’s missing
completely at random (MCAR) test (p>
0.05), missing data were excluded pair-
wise (Jekauc et al., 2012). With regard to
the first objective, statistically significant
(two-sided) differences between WFH
and non-WFH employees in terms of
MPA and VPA levels were determined
via independent samples t tests, in com-
pliance with PA guidelines via the chi-
square goodness-of-fit test. Additionally,
eight two-way factorial analyses of vari-

ance (ANOVAs)were applied to examine
whether differences in MPA and VPA
levels betweenWFH and non-WFH em-
ployees are dependent on person-related
variables (i.e., gender, age) and work-
related variables (i.e., work area, decision
latitude). With regard to the second ob-
jective, a total of three regression models
were applied. First, two multiple linear
regression models were calculated to
analyze the effect of the extent of WFH
on MPA and VPA levels. Second, one
multivariate logistic regression model
was calculated to analyze the effect of
the extent of WFH on compliance with
PA guidelines. Prior to the analyses,
model assumptions including linearity,
multicollinearity, outliers, and distri-
bution of the residuals were checked.
In all regression models, person-related
(i.e., age, gender, BMI) and work-re-
lated variables (i.e., job characteristics,
work area, decision latitude, commuting
time) were included as covariables. In
addition, to test whether person-related
variables (i.e., gender, age) and work-re-
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Table 1 Participant characteristics for all workers,WFHworkers, and non-WFHworkers.
Characteristics All workers WFH workersa Non-WFHworkers

N 2710 1750 665

Age
18–35 years 983 (37.7) 672 (38.7) 228 (35.0)

36–49 years 761 (29.2) 534 (30.8) 159 (24.4)

≥50 years 862 (33.1) 530 (30.5) 264 (40.6)

Gender
Female 1385 (54.1) 985 (57.6) 281 (43.8)

Male 1177 (45.9) 726 (42.4) 360 (56.2)

BMI (kg/m2) 24.8± 4.4 24.6± 4.4 25.3± 4.4

Work area
Science 1347 (50.2) 899 (51.5) 325 (49.4)

Administration 952 (35.5) 680 (39.0) 167 (25.4)

Technical infrastructure 383 (14.3) 166 (9.5) 166 (25.2)

Job characteristics
Full-time 1917 (71.0) 1207 (69.1) 510 (77.0)

Part-time 782 (29.0) 541 (30.9) 152 (23.0)

Decision latitude
Low 88 (4.3) 45 (3.0) 39 (7.4)

Moderate 469 (22.7) 316 (21.1) 142 (26.9)

High 1508 (73.0) 1140 (75.9) 347 (65.7)

One-way commuting time (min) 34.8± 34.6 35.8± 32.8 30.2± 19.1

Data are presented as mean± standard deviation for continuous variables and n (%) for categorical
variables, BMI body mass index,WFH working from home
aParticipants who indicated that ≥1% of their average working week was spent WFH were assigned to
the group of WFH employees

lated variables (i.e., work area, decision
latitude) confounded the relationship
between the extent of WFH and levels
of MPA and VPA, eight moderation
models including WFH as a predictor
variable, the respective person- or work-
related variable as themoderator, and the
interaction of the two were calculated.
Only significant interaction terms were
included in the final regression models
(Field, 2009). Participants who iden-
tified as gender-diverse were removed
from further analyses, as the number of
cases was below the recommended min-
imum of observations per independent
variable in regression analysis (Harrell et
al., 1996; Stoltzfus, 2011). All statistical
analyses were performed using SPSS
Statistics version 29 (IBM, 2022), except
for the application of the eight two-way
factorial ANOVAs to gain additional
insights into the relationship between
the work environment (WFH vs. non-
WFH) and PA. As SPSS does not support
the implementation of corrections based
on the Welch procedure, robust versions

of the two-way factorial ANOVAs were
performed in R Version 4.4.1 via the
WRS package (Mair & Wilcox, 2020).
The alpha level was set a priori to 0.05.
To control for potential type 1 errors due
to multiple testing, Holm–Bonferroni
sequential corrections were applied to
significant results for the main predictor
(i.e., work environment [WFH vs. non-
WFH], extent of WFH [1–100%]) across
each set of tests addressing objective 1
and 2, as well es within the additional
analyses (Kowalski & Enck, 2010). For
the eight two-way factorial ANOVAs,
significant interaction effects were fol-
lowed by Bonferroni adjusted post hoc
tests (Kowalski & Enck, 2010), and par-
tial eta-square (η2

p) was calculated as an
estimate of effect size (Cohen, 1973).

Results

Participant characteristics

After the exclusion of 222 participants
due to several reasons (<18 years old:

n= 23; in an apprenticeship: n= 155; in-
sufficient data: n= 44), data from 2710
participants were included in the statisti-
cal analyses. Characteristics of the study
population are presented in . Table 1.

Differences in PA between
WFH employees and non-WFH
employees

On average, WFH employees reported
lower MPA levels (M= 221.9min/week,
SD= 254.0) and VPA levels (M=
161.0min/week, SD= 184.6) than non-
WFH employees (MPA: 249.8min/week
±300.0; VPA: 165.6± 224.8). However,
the results of the independent t tests indi-
cated no significant differences between
WFH and non-WFH employees regard-
ing both their MPA levels—t(839)=
1.94, p= 0.053—and their VPA levels,
t(822)= 0.43, p= 0.67. Additional ro-
bustness analyses excluding employees
withWFH extents of 10% and below (n=
286) from the group of WFH employees
revealed that the difference in PA levels
between WFH and non-WFH employ-
ees remained nonsignificant for VPA:
t(834)= 0.53, p= 0.60. However, the ef-
fect of the work environment on MPA
reached statistical significance—t(875)=
2.03, p= 0.042—just below the alpha
level of 0.05.

Robust versions of the two-way fac-
torial ANOVA revealed significant inter-
action effects between the work environ-
ment (WFHvs. non-WFH)and thework
area (F= 14.18, p= 0.002, η2

p= 0.014; see
online Supplemental File 2, Supplemen-
tal Figure S1) and age (F= 7.96, p= 0.020,
η2

p= 0.008) on MPA levels. However,
after performing a Bonferroni–Holm se-
quential correction for multiple tests, the
interaction between the work environ-
ment and age was no longer statistically
significant (αadjusted = 0.007). Robust post
hoc tests using a Bonferroni-adjusted al-
pha level of 0.0167 indicated that the dif-
ference inMPA levels betweenWFH and
non-WFHdifferedsignificantly in(a) sci-
entific employees and technical employ-
ees (p< 0.01) and (b) in administrative
employees and technical employees (p<
0.01). Descriptive statistics of MPA lev-
els by work environment and work area
are presented in Supplementary Table S1

German Journal of Exercise and Sport Research 2 · 2026 309



Main Article
Ta
bl
e
2

Re
gr
es
si
on

an
al
ys
es
to
pr
ed
ic
tM

PA
tim

e,
VP
A
tim

e,
an
d
co
m
pl
ia
nc
e
w
ith

PA
gu

id
el
in
es
am

on
g
W
FH

w
or
ke
rs

M
od

el
1 a
:M

PA
ti
m
e
(m

in
/w

ee
k)

M
od

el
1 b
:V

PA
ti
m
e
(m

in
/w

ee
k)

M
od

el
1 c
:C
om

pl
ia
nc
e
w
it
h
PA

gu
id
e-

lin
e
(n
o/
ye
s)

b
(S
E)

St
an

d.
BC

t
p

b
(S
E)

St
an

d.
BC

t
p

O
R

95
%
CI

In
te
rc
ep
t

25
2.
85

(5
6.
41
)

–
4.
48

<
0.
00
1

32
4.
33

(4
1.
35
)

–
7.
84

<
0.
00
1

11
.2
4

–

Ex
te
nt

of
W
FH

–0
.0
5
(0
.3
5)

–0
.0
05

–0
.1
5

0.
87
9

–0
.0
9
(0
.2
6)

–0
.0
10

–0
.3
5

0.
73

1.
00

1.
00
,1
.0
1

Fe
m
al
ea

–3
.2
4
(1
6.
27
)

–0
.0
06

–0
.2
0

0.
84
2

–4
2.
41

(1
1.
94
)

–0
.1
13

–3
.5
6

<
0.
00
1

0.
68

0.
51
,0
.9
2

Ag
e:
36
–4
9
ye
ar
sb

33
.2
9
(1
8.
14
)

0.
06
2

1.
84

0.
06
7

–4
0.
96

(1
3.
30
)

–0
.1
01

–3
.0
8

0.
00
2

0.
83

0.
60
,1
.1
4

Ag
e:
≥
50

ye
ar
sb

80
.2
6
(1
8.
50
)

0.
14
6

4.
34

<
0.
00
1

–2
1.
67

(1
3.
63
)

–0
.0
53

–1
.5
9

0.
11

1.
20

0.
86
,1
.7
0

BM
I

–1
.8
8
(1
.7
2)

–0
.0
32

–1
.0
9

0.
27
6

–4
.0
3
(1
.2
6)

–0
.0
92

–3
.1
9

0.
00
1

0.
95

0.
92
,0
.9
8

Co
m
m
ut
in
g
tim

e
0.
22

(0
.2
1)

0.
03
1

1.
05

0.
29
2

0.
01

(0
.1
6)

0.
00
2

0.
06

0.
96

1.
00

1.
00
,1
.0
0

D
ec
is
io
n
la
tit
ud

e:
lo
w
c

–1
5.
86

(4
2.
51
)

–0
.0
11

–0
.3
7

0.
70
9

1.
03

(3
1.
47
)

0.
00
1

0.
03

0.
97

0.
83

0.
40
,1
.7
5

D
ec
is
io
n
la
tit
ud

e:
m
od

er
at
ec

–2
8.
32

(1
8.
58
)

–0
.0
45

–1
.5
2

0.
12
8

–2
7.
58

(1
3.
61
)

–0
.0
59

–2
.0
3

0.
04

0.
73

0.
53
,1
.0
1

Fu
ll-
tim

e
jo
bd

–5
.4
0
(1
6.
34
)

–0
.0
10

–0
.3
3

0.
74
1

13
.8
2
(1
2.
02
)

0.
03
4

1.
15

0.
25

1.
12

0.
84
,1
.4
9

W
or
k
ar
ea
:s
ci
en
ce

e
–7
.0
0
(2
5.
93
)

–0
.0
14

–0
.2
7

0.
78
8

–2
7.
03

(1
9.
04
)

–0
.0
72

–1
.4
2

0.
16

1.
12

0.
70

1.
77

W
or
k
ar
ea
:a
dm

in
is
tr
at
io
ne

–2
8.
55

(2
7.
09
)

–0
.0
55

–1
.0
5

0.
29
2

–2
1.
92

(1
9.
88
)

–0
.0
56

–1
.1
0

0.
27

1.
10

0.
68
,1
.7
8

n
=
12
30
;R

2
=
0.
02
0

n
=
12
48
;R

2
=
0.
03
9

N
=
12
55
;–
2
lo
g
Li
ke
lih
oo
d
=
14
14
.2
2;

R2
=
0.
03
7

M
PA

m
od
er
at
e-
in
te
ns
ity

ph
ys
ic
al
ac
tiv
ity
,V
PA

vi
go
ro
us
-in
te
ns
ity

ph
ys
ic
al
ac
tiv
ity
,W

FH
w
or
ki
ng

fro
m
ho
m
e,
CI
co
nfi
de
nc
e
in
te
rv
al
,S
E
st
an
da
rd
er
ro
r,
OR

od
ds

ra
tio

a C
om

pa
re
d
to
m
al
es

b C
om

pa
re
d
to
pa
rti
ci
pa
nt
sa
ge
d
18
–3
5
ye
ar
s

c C
om

pa
re
d
to
pa
rti
ci
pa
nt
sw

ith
hi
gh

de
ci
sio

n
la
tit
ud
e

d C
om

pa
re
d
to
pa
rti
ci
pa
nt
sw

ith
a
pa
rt-
tim

e
jo
b

e C
om

pa
re
d
to
w
or
k
ar
ea
:t
ec
hn
ic
al
in
fra
st
ru
ct
ur
e

(see online Supplemental File 2). No sig-
nificant interaction effects of gender (F=
0.93, p= 0.333) and decision latitude (F=
0.87, p= 0.650) on the relationship be-
tween the work environment (non-WFH
vs. WFH) and MPA levels were found.
Regarding the relationship between the
work environment (non-WFHvs. WFH)
andVPA levels, no significant interaction
effects of gender (F= 1.46, p= 0.228), age
(F= 1.49, p= 0.478), work area (F= 0.83,
p= 0.662), anddecision latitude (F= 0.77,
p= 0.685) were found.

The percentage of WFH employees
who met the PA guidelines (74.3%) was
greater than the percentage of non-WFH
employees (70.9%). Nonetheless, no sig-
nificant differences were found between
WFHand non-WFH employees in terms
of their compliance with PA guidelines
(χ2= 2.39, df= 1, p= 0.12).

Influence of the extent of WFH on
PA

. Table 2 shows the results of the regres-
sion analyses on MPA time (model 1a),
VPA time (model 1b), and compliance
with PA guidelines (model 1c). In all
models, the extentofWFHdidnot signif-
icantly predict PA outcomes. However,
several covariateswere significantly asso-
ciated with PA outcomes. For example,
age significantly influenced MPA time.
Specifically, participants aged >50 years
spent 80minmore time perweek inMPA
than participants aged 18–35 years (see
. Table 2 for more details). Based on the
results of the moderation models, no in-
teraction terms were included in the final
regression models predicting MPA time
(model 1a) and VPA time (model 1b).

Discussion

The current study aimed to provide in-
sights intotherelationshipbetweenWFH
and PA among university employees by
focusing on differences between WFH
andnon-WFHemployees and on the role
playedby the extent ofWFHbetweendif-
ferent individuals. Our results provide
first evidence that neither the work envi-
ronment (i.e., WFH vs. non-WFH) nor
the extentofWFH(1–100%) is associated
with PA outcomes (i.e., MPA levels, VPA
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levels, compliance with PA guideline) in
a sample of over 2500 university employ-
ees. Nonetheless, our results emphasize
that the association between the work
environment and MPA varies according
to the area of work.

Our observation of no association be-
tween the work environment and PA for
the entire sample of university employ-
ees is both in line with and in contrast
to the results of previous investigations
(Fukushima et al., 2021; Loef et al., 2022;
Prince et al., 2024).A recent study by
Prince and colleagues (2024) revealed
that persons teleworking were not more
likely to meet the PA recommendations
compared to persons working at a fixed
workplace. By contrast, Loef et al. (2022)
showed that home workers were less
likely to meet the PA recommendations
than workers who worked on-site or in
multiple locations during the pandemic,
and Fukushima et al. (2021) reported
lower moderate-to-vigorous PA levels
among individuals WFH compared with
individuals who do notWFH. A possible
explanation for divergent findings may
be the use of different samples. While
our study focused on the population of
university employees, the other studies
(Fukushima et al., 2021; Loef et al., 2022;
Prince et al., 2024) analyzed data from
the general working population, which
includes a wide range of occupational
groups. Considering the results of a pre-
vious study (Prince et al., 2019) showing
occupational group-related differences
in PA while working on-site, possibly
due to differences in work-related tasks,
work organization (e.g., schedule au-
tonomy), health literacy (e.g., awareness
of PA recommendations), and behav-
ioral patterns (e.g., active commuting
routines), a high heterogeneity of oc-
cupational groups within study samples
may affect results on the association
between WFH and PA. The results of
our analyses support this assumption, as
the work area was found to be a mod-
erator of the relationship between the
work environment and PA. To address
this challenge, we call for future studies
to either focus on specific subgroups
of workers (e.g., specific occupational
groups) or to conduct subgroup-specific
analyses when examining the relation-

ship between WFH and PA. Another
possible reason for this inconsistency
between observations may be the re-
spective data collection periods. While
we collected data under post-pandemic
conditions, the aforementioned stud-
ies collected data during the COVID-19
pandemic, whenmeasures to contain the
spread of the virus were implemented,
which in turn may have affected PA
levels (Wunsch et al., 2022). In light of
the results of our robustness analyses,
which revealed differences inMPA levels
between work environments when em-
ployees with minimal WFH engagement
(≤10%) were excluded, future research
would also benefit from examining how
the extent of WFH engagement in the
definition of WFH groups may influ-
ence findings when comparing work
environments.

Following the suggestionof a previous
review to examine potential moderators
of the relationship betweenWFHand PA
(Sers et al., 2025), our exploratory anal-
yses revealed no significant interaction
effects for age, gender, and decision lati-
tude. By contrast, Kitano and colleagues
(2024) identified age, gender, and job
type as effect modifiers. Methodological
discrepancies may provide a possible ex-
planation underlying this inconsistency
acrossobservations: WhereasKitanoand
colleagues (2024) focused on the over-
all amount of PA, our analyses focused
on MPA and VPA, which may reduce
variance and statistical power to detect
moderation effects. Moreover, Kitano
et al. (2024) used a more liberal sig-
nificance threshold for interaction tests
(p< 0.20), whereas we applied a conser-
vative threshold with Bonferroni–Holm
correction (p< 0.05), further decreasing
the likelihood of detecting subtle inter-
actions.

In contrast to our results on the re-
lationship between the extent of WFH
andPA, twoprevious studies (Fukushima
et al., 2021; Kitano et al., 2024) found
differences in PA levels between WFH
subgroups categorized by theirWFH fre-
quency. In both studies, the highest PA
levels were observed in the subgroups
with the lowestWFH frequency, whereas
the lowest PA levels were observed in
the subgroups with the highest WFH

frequency, suggesting a possible dose–
response relationship. One reason that
may explain the inconsistency of results
depicts the operationalization of PA and
WFH. While the analysis of Fukushima
et al. (2021) focused solely on work-
related PA, thus not considering the in-
fluence of WFH on other domains (e.g.,
leisure-time), Kitano et al. (2024) opera-
tionalized the extent of WFH as days per
week (i.e., 1–2 days, 3–4 days, ≥5 days).
Given thepotential inclusionofboth full-
time and part-time workers, the assess-
ment of days may introduce bias into
the evidence on the relationship between
WFH and PA, as this operationalization
does not account for the actual extent
of work performed from home. Con-
versely, assessing the extent of WFH by
using the percentage of work time spent
WFH allows for a more accurate exami-
nation of the relationship between WFH
and PA when examining both part-time
and full-time employees. However, to
fully understand the dose–response re-
lationship between WFH and PA, future
studies may need to capture not only the
extent of WFH but also the actual dis-
tribution of working hours and leisure-
time across a predefined timeframe (e.g.,
day or week).

Interestingly, in contrast to most pre-
vious studies that have shown declining
rates of PA across the lifespan (Dumith
et al., 2011), in our sample, employees
aged 50 years or older spent significantly
more time per week in MPA than partic-
ipants aged 18–35 years. Differences in
life or career stages and associated differ-
ences in time use may explain why MPA
differs by age. Whereas younger people
often have a range of family responsibili-
ties, suchas caring for children (Marcum,
2013), and are at anearly stage in their ca-
reers, requiring extended working hours
to cope with work demands (Fontinha
et al., 2019), older people tend to have
more leisure time that could be used for
MPA.

In our study, we focused on differ-
ences betweenWFH and non-WFH em-
ployees, as well as on variations in the
extent of WFH among employees, re-
sulting in between-subject findings on
the relationship between WFH and PA.
Nonetheless, recent studies (Sers et al.,
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2023) indicate that the relationship be-
tween WFH and PA may vary depend-
ingon themethodological approachused
(i.e., within-subject perspective vs. be-
tween-subject perspective). Therefore,
future studies would benefit from col-
lecting intensive longitudinal data on PA
and the work environment to enable dy-
namic within-subject analyses (i.e., day-
to-day), which are particularly impor-
tant when analyzing the association be-
tweenWFH and PA in the context of hy-
brid work arrangements combining days
WFH and days working on-site. More-
over, itmight be interesting to capture the
specific work tasks (e.g., administrative,
teaching, technical) during participants’
everyday life to provide a more complete
picture of PA behavior across different
work environments.

Limitations and delimitations

Finally, this study has some limitations
and delimitations that should be ac-
knowledged. First, PA constructs were
assessed via an online questionnaire. As
self-reports are prone to both response
and recall biases, PA levels may be over-
or underestimated (Prince et al., 2008).
However, we were only able to examine
such a large sample of university em-
ployees by applying an online survey.
Second, we cannot exclude the influence
of hidden or unmeasured third variables
which may have affected the findings.
Nonetheless, we adjusted for the poten-
tial confounding role of several person-
and work-related variables in our anal-
yses and performed several moderation
analyses. To further deepen the un-
derstanding of the relationship between
WFH and PA, future research may bene-
fit from an interdisciplinary perspective
exploring the influence of job resources
and demands, perceived workload, and
work culture. Third, we used listwise
deletion to handle missing data, despite
the fact that some researchers insists that
this method may introduce bias in the
estimation of the parameters. However,
if the MCAR assumption is met, it is
known that listwise deletionwill produce
unbiased estimates and conservative re-
sults (Kang, 2013). Fourth, due to the
cross-sectional design of this study, no

causal conclusions on the effect of WFH
on PA can be drawn. Future research
may be interested in conducting longitu-
dinal studies and experiments to further
examine how WFH affects PA. Finally,
our analyses focused exclusively on uni-
versity employees, potentially limiting
the generalizability of results to other
occupational groups able to WFH.

Conclusion

Contrary to the findings of most previ-
ous studies, working from home (WFH)
was not associated with levels of mod-
erate-intensity physical activity (MPA),
vigorous-intensity PA (VPA), and com-
pliance with the World Health Organ-
ization PA guideline in our sample of
university employees. However, due to
the moderating role of work area on the
relationship between the work environ-
ment (i.e., WFH, non-WFH) and MPA
levels, we call for future studies to either
focus on specific occupations or to per-
form occupation-specific analyses. Con-
cerning the sample of university employ-
ees, future research may be interested in
elucidating dynamic within-subject as-
sociations between WFH and PA in the
context of hybrid work arrangements to
provide a more comprehensive under-
standing of the behavioral consequences
of WFH.
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