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Abstract 

Background  Work hours are an important aspect of one’s job and these in turn have the potential to impact people’s 
well-being. Much research investigating the link between working hours and well-being uses cross-sectional data. 
Longitudinal studies, especially those studying the same subjects changing their working time, can study the impact 
of work time more clearly. Using panel data, this study aims to explore the impact of a reduction in working time 
on three domains of well-being: general well-being, job-related well-being (positive work experience) and work-fam-
ily well-being (work-family conflict). In addition, our study offers insights into the role of concomitant changes in work 
and private circumstances of employees as we investigate whether the impact of shorter working hours for well-
being is mediated by changes in the participants’ and circumstances related to paid and unpaid work resources.

Method  An organization of about 60 (female) employees trialed a shorter workweek for one calendar year in 2019. 
All full-time employees reduced their hours. The part-time working employees can be used as a control group. Panel 
data (survey and time-use diary data) of a 30-h workweek trial in Belgium was collected in four waves over two years 
in a pre- and post-intervention design. Change over time (waves) was analyzed through multilevel growth models.

Result  A decrease in work-family conflict was observed during the shorter workweek. Part of this decrease 
is explained by concomitant changes in work and private circumstances, such as sufficiency in free time, schedule 
control, and satisfaction with work pressure. Positive work experience and general well-being tend to have decreased 
during the shorter workweek, although this could partly be explained by other organizational changes and not by 
the reduction in working hours per se. Schedule control helped suppress these somewhat negative effects of organi-
zational changes on positive work experience.

Conclusion  Reduced working hours have the largest and most positive impact on work-family conflict. The feeling 
of having enough leisure time contributes to this increased well-being. Especially for women, who were the majority 
in this study, a reduction in working time might be beneficial as they often bear more responsibility for household 
work and care tasks. Next to the duration of working time, schedule control/autonomy has an important impact 
on well-being.
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Introduction
Work hours are an important aspect of one’s job and 
these in turn have the potential to impact people’s well-
being. Reductions in working time have often been 
introduced with the (partial) aim of improving work-
ers’ well-being [21]. However, most research on working 
hours and their impact on well-being uses cross-sectional 
data, comparing people with different amounts of work-
ing hours. While some of these studies find lower well-
being when working longer hours (e.g., [4, 27]), review 
studies show rather weak or inconsistent support for the 
negative association between long hours (and overtime) 
and mental health [16, 48]. The inconsistent findings 
could be due to different conceptualizations of mental 
health but could also be related to the cross-sectional 
design of these studies in which other work-related and 
personal conditions might impact subjective well-being. 
Longitudinal studies into the well-being of the same peo-
ple over time might help to overcome the latter issue, 
and in particular cases studying the consequences of 
collective work time reductions. Even though trials and 
large-scale reductions in the last decades are still rather 
scarce, the evidence available shows a positive impact of 
work time reduction on workers’ well-being (e.g., [18, 19, 
31, 46]). Adding to that body of knowledge, we report 
on results from a 30-h workweek work time reduction 
trial conducted in a Belgian organization in 2019. A 
strength of our study is the dynamic perspective, as we 
have measured (the almost exclusively female) employ-
ees’ well-being both before and after the introduction of 
the working time reduction, and can compare changes 
in well-being between employees whose work time 
was reduced (more) and others whose work time did 
not reduce or reduced less. We look into the impact of 
this case of collective working time reduction on three 
domains of mental well-being, namely employees’ feel-
ings of general (or context-free) well-being, job-related 
well-being and work-family well-being, corresponding to 
the three domains of well-being discerned in Fox’s et al. 
review study [14] on the impact of workplace interven-
tions on worker well-being. In addition, our study offers 
insights into the role of concomitant changes in work 
and private circumstances of employees as we investigate 
whether the impact of shorter working hours for well-
being is mediated by changes in time use, circumstances 
related to unpaid work, and (paid) work resources of 
respondents.

Background: the impact of work time reduction
Working time reduction might yield a ‘triple dividend’, 
impacting social, economic, and environmental dimen-
sions [3, 18]. These dimensions correspond to the three 
large motivations behind working time reductions 

historically [21]. While the environmental and eco-
nomic dimensions primarily entail collective and societal 
impacts (although individual/employee productivity can 
also be part of the economic dimension), the social divi-
dend encompasses mostly individual-level implications 
such as well-being. This paper investigates how a reduced 
workweek can contribute to individuals’ well-being.

There has been little research on the impact of working 
hours on mental health or well-being that uses a longi-
tudinal design. In one example, using longitudinal data, 
Gash et  al. [17] found that women who reduced their 
working hours while staying in the same job felt hap-
pier over time. The authors speculate that most of these 
women voluntarily reduced their hours from full-time 
to part-time and this might help explain the positive 
results. Their hours are more in line with their prefer-
ences and this work hours fit is known to impact well-
being (e.g., [41]). When women switch from full-time 
to part-time this is often an individual choice based on 
gendered preferences. These working time preferences 
‘are usually compromises between what is desirable and 
what is feasible’ ([8], p. 16). The individual’s decision to 
reduce working hours is influenced by their conditions, 
(gendered) norms and preferences. However, collective 
reductions are less dependent on these individual factors. 
By studying the effects of changing work hours in col-
lective reductions on a national or organizational level, 
researchers can separate and analyze them more clearly. 
This also offers a more promising context to study the 
impact of working less on mental well-being and some 
examples of this type of research are already available. 
In Korea for example, Rudolf [37] studied the impact 
of a national working time reduction on overall life and 
job satisfaction. He concluded that the policy did not 
improve overall satisfaction with one’s life and job [37]. 
The author suggests that this could be due to an intensifi-
cation of work and downward adjustments in leave [37]. 
Other country-wide reductions in working time such as 
those in France in the early 2000s (from 39 to 35 h) and 
Portugal in 1997 (from 44 to 40 h) did show an improve-
ment in workers’ well-being: using the European Com-
munity Household Panel, Lepinteur [31] found that the 
reforms increased both the job satisfaction and leisure 
satisfaction of workers [31]. Investigating the impact in 
France, Fagnani and Letablier [12] find that parents of 
young children did have positive opinions on the impact 
of the shorter working hours, however, the reduction of 
hours was not large enough for all parents to improve 
work-family balance. The authors conclude that the con-
text of these changes (the size of the organization, the 
form of reduction, e.g., weekly vs yearly reductions, etc.) 
should be considered.
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Next to research on national work hours reductions, 
there are a few smaller-scale trials with reductions on 
an organizational level that have been studied. A review 
study [46] on 7 studies based in Northern Europe mainly 
in health care sectors, looked into the impact of organi-
zational reductions in working hours on health out-
comes. The study concludes that working time reduction 
improves working-life quality. Only three cases also 
evaluated the effect on the quality of life outside of work 
but did not find improvements in this area. However, 
[5] reported a decrease in work intrusion on private life, 
while [47] did not find any significant effects for work-
home interference. Hanbury’s et  al. [18] recent system-
atic review study showed that the strongest evidence and 
most pronounced effects of working time reduction can 
be found within the social dividend, meaning that it has 
the strongest impact on personal health and well-being 
(life satisfaction, quality of life, work-family conflict, etc.) 
of the employees. Similar findings were reported in the 
scoping review of Karhula et al. [26]. Other case studies, 
that were not included in either of the above-discussed 
review studies, such as the recent experiments in Iceland 
and the UK, preliminarily also show positive impacts on 
job-related well-being: increases in job satisfaction, feel-
ing well at work, and job motivation [19, 42].

Although review studies generally point to a rather 
positive impact of collective working time reductions on 
employees’ well-being, the overall evidence presented 
by the above-discussed studies seems somewhat incon-
sistent. This inconsistency might be due to deviations 
in the definition and measurement of (long) working 
hours (e.g., [20] as well as well-being [9]). Inconsistent 
findings can also be related to different conceptualiza-
tions and contexts in which the implementations took 
place [18]. These contexts relate to how the reduction is 
implemented (form), the extent and the level of imple-
mentation, what other changes took place (such as some 
organizations not reducing the workload, resulting in 
increased work intensity) (e.g., [37]), the work conditions 
and wage compensation, but also the broader (national) 
social and gender context [1]. We aim to emphasize in 
this study that it is not just concomitant changes in work 
and work context that are significant to changes in well-
being in collective reduction of work hours, but also the 
concomitant changes that happen in the private realm 
and the household context related to this reduction.

Changes in work context
Working time reductions might change work condi-
tions or the work context, which can in turn also affect 
well-being. Anttila et  al. [1] found different impacts 
by socio-economic status: only manual and lower-
level white-collar employees experienced a reduction 

in work-family conflict, while upper-level white-collar 
employees did not. Similarly, Hanbury et  al. [18] found 
smaller reductions in work-life conflict for upper-level 
white-collar workers. The authors relate these differ-
ences to upper-level white-collar employees having to 
do the same tasks in less time and having less autonomy 
over their work timing than before, while on the other 
hand, blue-collar workers might in general have fewer 
other resources to cope with work stressors and there-
fore a reduction in work time might have a larger impact. 
Other research has shown that perceived control over 
time (time autonomy) can act as a moderator between 
working hours and occupational stress (e.g., [24]). Occu-
pational stress might also be impacted by work intensity 
or work pressure. Especially when a reduction in work-
ing hours is not accompanied by a reduction in workload, 
(imposed) work intensity/pressure might rise [9, 29]. The 
socio-economic aspect might also be important in our 
Belgian case study in that almost all workers (80%) are 
highly educated and are categorized as ‘knowledge work-
ers’. These workers also have a lot of temporal autonomy 
over their work. We thus expect that changes in both 
work pressure and schedule control/autonomy over work 
will affect job-related well-being and general well-being 
as well.

Changes in the private realm and time use
How the extra time off is spent might also affect the expe-
rience of a working time reduction [46], yet this aspect 
is often absent from research. Having time for activities 
other than work might be of importance when it comes 
to workers’ well-being, as it makes room for recovery. 
Especially time spent on non-work activities [45], free 
time activities [28, 30] and socialization activities and 
sports [15] are associated with higher levels of happi-
ness and well-being. On the other hand, spending more 
time on childcare, spousal care activities and housework 
was found to be detrimental to mental health, espe-
cially for women [32]. Rather than actual time spent on 
housework, Thomas et al. [43] found that it was the per-
ceived unfairness of the division of household labor that 
was associated with reduced health and well-being for 
women. Differential effects of work hours on well-being 
for women and men, such as more negative impacts of 
long hours on women’s depressive symptoms [49] or a 
better work-life balance for part-time working women 
[6] can be explained by gendered roles and expecta-
tions, with women more responsible for the family, while 
also taking up the work role (double burden/shift) (e.g., 
[7, 22]). Anttila et  al. [1] found that shorter daily hours 
reduced time-based work-family conflict for women, but 
only for those with children. Especially those well-being 
indicators related to the combination of both the family 
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and the work role might thus be affected in women. Nev-
ertheless, how the freed-up time is spent, might also 
impact more general well-being.

The Femma Wereldvrouwen case of work time 
reduction
This study reports results from a shorter workweek 
trial based in Belgium in 2019. As a non-profit women’s 
organization in the socio-cultural work sector, Femma 
Wereldvrouwen also supports a collective working time 
reduction on a societal level to reduce the inequalities 
in time use between women and men and to improve 
the often difficult combination of both paid and unpaid 
work for individual employees. Femma Wereldvrouwen 
opted to trial a shorter workweek themselves to see what 
the impact would be on their employees. For 12 months 
about 60 employees (varying over the years due to end 
of contracts and retirements) trialed a 30-h work week. 
All full-time employees reduced their working hours to 
30 per week and retained their full-time salary. A normal 
full-time workweek before the 30-h workweek at Femma 
Wereldvrouwen comprised 36  h, yet some worked a 
full-time week of only 34 or 32  h. This already existing 
small reduction is not part of the trial and was based on 
age and agreed upon on a sectorial level. The age-based 
reduction is a union-acquired right for all end-of-career 
employees in specific sectors in Belgium and should be 
understood in the context of workable work. All employ-
ees over 50 could work 34 h full-time and those over 55 
could work 32  h full-time. These groups thus reduced 
their working hours respectively by 4 or 2 h to 30/week 
in the 30-h workweek trial. Next to full-time workers, 
Femma Wereldvrouwen also had a group of part-time 
workers who did not reduce their hours but did receive a 
proportional wage increase. The part-time workers work-
ing 28 h/week before the trial had the option to increase 
their work hours to 30 and receive full-time pay. The 
employees at Femma Wereldvrouwen are fairly homo-
geneous: all but one were women and most (80%) were 
highly educated (with a college or university degree).

Organizational commitment and change to accom-
modate a shorter working week together with employee 
consultation seem important for successful implemen-
tation, especially regarding positive impacts on work-
ers’ well-being (e.g.,[11, 25]). Aware of this importance 
and committed to not increasing employees’ workload, 
Femma Wereldvrouwen sought support from organi-
zational change consultants and installed a work group 
of employees who were co-responsible for the organi-
zational changes in the run-up to the 30-h workweek. 
As part of this reorganizational plan, new employees 
were hired, and some tasks were outsourced during the 
trial to relieve pressure on employees. In addition, new 

self-managing teams were introduced several months 
before the start of the shorter workweek. Self-manage-
ment, however, was not easy for all teams, and some 
struggled the first half year/year. A few teams (compris-
ing 33% of employees) in particular deviated from other 
teams and management had to intervene in how they 
worked together and even started the resignation pro-
cedure for those employees who could not cope with the 
change. This affected the work atmosphere in these teams 
and might have impacted other teams as well.

Aim of our study and hypotheses
Using data on the effects of this collective reduction of 
working time trial, this study adds to the scarce evidence 
on the impact of collectively introduced shorter work-
weeks on mental well-being among female knowledge 
workers. This study will investigate changes in the three 
important domains of mental well-being: namely gen-
eral (context-free) well-being, job-related well-being, 
and work-family well-being [14]. Our first hypothesis 
relates to work-family well-being. We hypothesize that a 
working time reduction will improve work-family well-
being (H1a) because the burden of paid work is lowered 
in terms of duration which decreases the dual burden 
many women experience. Yet we expect that this might 
be mediated by how the extra time off is used. Extra time 
spent on leisure might be more beneficial (H1b). To the 
best of the authors’ knowledge, this will be the first paper 
including time-use data in the analysis of the impact of 
a collective shorter work week on mental well-being. 
Our second hypothesis relates to job-related well-being: 
following recent research on shorter workweek experi-
ments discussed above, we expect job-related well-being 
to improve during the shorter workweek (H2a). However, 
changes in schedule control or work pressure will proba-
bly also affect this domain of well-being (H2b). Lastly, for 
our third hypothesis, we expect general well-being (like 
life satisfaction in Lepinteur’s study, [31]) to improve in 
the shorter workweek (H3a), which is also a consequence 
of the increase in job-related well-being and work-family 
well-being (H3b).

Data & methods
Data
Research unit TOR at the BRISPO research group of the 
VUB was approached for its expertise in the study of time 
use and asked to study the impact of Femma Wereldvrou-
wen’s shorter workweek trial. Although some alignment 
was necessary, TOR conducted independent research and 
Femma Wereldvrouwen was not involved in the hypoth-
eses, data analyses or discussion of results. We set up a 
panel study consisting of five waves of data collection 
both before, during, and after the 30-h workweek trial. 
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In each wave, a 7-day time-use diary and survey (pre- 
and post-diary) data were collected from all employees. 
The first two waves took place in March and October of 
2018, the year before the trial. These are the pre-meas-
urements. The third and fourth waves took place dur-
ing the trial, in March and October 2019. The last wave 
took place in March 2020, some months after the end 
of the trial. Unfortunately, the first Covid-19 lockdown 
started in the middle of March in Belgium and most of 
the employees were still in the process of keeping their 
time-use diary when everyone was told to stay home. We 
cannot compare this wave to earlier waves. We will thus 
only use the pre- and during the shortened workweek 
(also called pre- and post-intervention) measurements of 
2018 and 2019 to study the impact of the working time 
reduction. Table  1 shows the total number of employ-
ees invited and participating in all stages of the included 
waves. In the pre-diary survey, respondents were asked 
about their work hours, socio-demographic background 
variables, their workplace experiences, experienced time 
use, and schedule control. In the time-use diary, respond-
ents registered in detail all of their activities with tim-
ings during seven days. The post-diary survey included 
questions on their filled-in diary week (was this a normal 
week etc.), transport, the division of unpaid work, and 
questions on well-being. Table  A1 in the appendix lists 
for each dependent and independent variable used in this 
article with which instrument the data were collected. All 
data was collected through the MOTUS software [35].

For the analyses, we use the sample of respondents 
with a valid response for (at least one of ) the dependent 
variables (total n = 60, not all observed in every wave, 200 
observations over the waves, see numbers in Table  1). 
The percentage of missing values in this sample varies by 
variable (see Table A1 in the appendix) and missings were 
imputed (see also further for the method of imputation).

Experimental and control groups
The impact of the shorter workweek can be studied by 
comparing the well-being scores in waves 3 and 4 (post-
measurements) to their scores in wave 1 and wave 2 (pre-
measurements). In addition, changes in well-being can be 

compared between what we might call experimental and 
control groups. The trial was not designed to have a ran-
domly assigned control group to compare the experimen-
tal group with. Yet when 30 h became the new maximum 
number of work hours, some workers’ work time was 
reduced to a greater extent than others’. Thus, interven-
tion effects can be expected to depend on workers’ initial 
work hours (as a proxy for the amount of change in work 
hours), as is explained in the variables section on work 
hours.

Variables
Table  2 shows the mean values and percentages of all 
dependent and independent variables for each wave.

Dependent variables
To address the multidimensional character of well-being, 
workers’ well-being was assessed in three domains: work-
family well-being, job-related well-being, and general (or 
context-free) well-being.

Work-family conflict is used as a measure of the work-
family well-being dimension. The work-family conflict 
scale is constructed as a sum score (rescaled to 0–10) of 
four items scored on a 4-point Likert-scale (ranging from 
1 never or almost never to 4 always or almost always) 
with a Cronbachs α > 0.79. Items include [How often does 
it happen that…] ‘you feel less involved with your fam-
ily/friends because of the requirements of your work?’ 
or ‘you feel that you lag behind the events at home?’. The 
higher the score, the higher the conflict experienced.

Positive work experience is the variable that we use as a 
proxy for job-related well-being. The scale measures the 
pleasure, meaningfulness and challenge in work and is a 
sum scale (rescaled to 0–10) based on five items scored 
on a 4-point Likert-scale (ranging from 1 never or almost 
never to 4 always or almost always) (Cronbachs α > 0.88). 
Items include ‘I find it pleasant to start the workday’ and 
‘I love the challenge in my work’ (see appendix for full 
list). The higher the score on the scale, the better the sub-
ject’s work experience.

General (context-free) well-being was measured using 5 
items from the short version of the Warwick-Edinburgh 

Table 1  Number of employees invited to take part in the study, who filled in the pre-survey, the time-use diary and the post-survey in 
each wave

Wave 1
March 2018

Wave 2
October 2018

Wave 3
March 2019

Wave 4
October 2019

Invited 61 60 59 56

Pre-diary survey 60 56 55 49

Time-use diary 51 47 49 42

Post-diary survey 51 53 54 48

Cases used in the analyses 54 50 51 45
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Mental Well-being Scale (SWEMWBS), all measured 
on a 5-point Likert scale ranging from never to always 
(Cronbachs α > 0.74) to construct a general well-being 
sum score (rescaled to 0–10). SWEMWBS represents 
mostly aspects of psychological and eudemonic well-
being (as part of the full 14-item WEMWBS; [40]). Even 
though SWEMWBS construct validity was confirmed 
in diverse populations (e.g., [13, 44]), in our study (lon-
gitudinal) confirmatory factor analyses led us to exclude 
two items (which improved model fit from poor to fair as 
RMSEA changed from 0.125 to 0.077 and CFI from 0.729 
to 0.932), which also improved longitudinal measure-
ment invariance (see further). Items include [in the last 
two weeks] ‘I’ve been feeling optimistic about the future’ 
and ‘I’ve been feeling relaxed’. Whereas the other meas-
ures were administered in each of the four waves, the 
SWEMWBS scale was only included in the surveys start-
ing in wave 2.

Work hours
In this study, employees were categorized into three 
groups: those working 26  h or less before the start of 
the trial (i.e., part-time employees), those working 28 to 
34  h, and those working 36  h before the trial. The 36-h 
group makes up 41% to 49% of employees in our data, 
with exact numbers varying over the different waves. The 
28–34-h group represents 28% to 31% over the waves 
and the 26-h or less group is between 20 and 30%. The 
fluctuations in numbers are due to non-response and 
the imposition of strict quality checks on the time dia-
ries, as well as changes in the composition of employees 
at Femma Wereldvrouwen over time as some employees 
retired, resigned or new ones were hired. As stated above, 
all full-time employees (working 32, 34 or 36 h) reduced 
their working hours to 30 per week in 2019. The 36-h 
group is the most interesting here as they experienced 
the largest reduction in work time (6 h per week; see also 
Fig. 1). The 28 to 34 h group consists of employees with 
a smaller reduction in work time (4 or 2 h per week). A 
few employees even increased their work time (voluntar-
ily, from 28 to 30 h), which we control for with a dummy 
variable (1 = increased work hours, 0 = not increased 
work hours). The part-time group that worked 26  h or 
less per week did not reduce their weekly working hours 
and as such can be considered as some sort of control 
group for the full-time workers. This group, similar to the 
28–34 h group, differs from the 36-h intervention group 
as the workers are older, do not have children at home, 
and experienced less work-family conflict and house-
hold stress at baseline (see Table  A3 in the appendix). 
As discussed further in this section, we control for these 
socio-demographic background characteristics as well 
as for (time-varying) work and private life-related vari-
ables, which is in line with JRC’s recommendations [10]. 
Regarding the effect of work time reduction, we expect to 
find the largest changes between waves among the 36-h 
group, followed by smaller changes in the 28–34 h group, 
and no effects in the 26-h or less group.

Time‑changing mediating variables
Time‑use variables
Most of the time-use-related variables are derived from 
the 7-day time diaries respondents kept and measured 
based on the total duration of time spent on activities 
during these 7  days (and rescaled to number of hours 
per day). Only the variable ‘sufficient free time’ is derived 
from the pre-diary survey.

Sufficient free time was measured by the question ‘To 
what extent do you feel you have sufficient free time?’, 
scored from 1 (too little) to 7 (more than enough). This 

Table 2  Mean values and percentages of all dependent and 
independent variables for every wave

( +) positively formulated (-) negatively formulated

Results pooled from 10 imputed samples. *p =  < 0.1; **p =  < 0.05; 
***p =  < 0.01 for change between subsequent waves (i.e. comparison with 
previous wave) using pairwise t-tests for dependent samples (see also Table A4 
in the Appendix for the exact differences and p-values)

Wave 1 Wave 2 Wave 3 Wave 4
N = 54 N = 50 N = 51 N = 45

Dependent and explanatory 
variables

Mean Mean Mean Mean

  Work-family conflict (-) 3.6 3.1** 2.2** 2.6

  Positive work experience ( +) 7.7 7.6 7.4 6.5***

  General well-being ( +) 6.2 6.3 6.0

  Sufficient free time ( +) 4.1 4.0 4.7*** 4.5

  Duration leisure time 2.7 2.7 2.6 2.7

  Duration social participation 1.3 1.6 1.6 1.5

  Duration housework 2.0 2.2 2.5** 2.3

  Household stress (-) 3.4 3.3* 3.1 3.2

  Satisfaction division housework 
( +)

3.7 3.7 3.7 3.5

  Schedule control ( +) 4.0 4.0 4.0 4.0

  Satisfaction work pressure ( +) 3.4 3.4 3.6 * 3.6

Working hours groups % % % %

  36-h group 42.6% 42.0% 41.2% 48.9%

  28 to 34 h group 27.8% 30.0% 31.4% 31.1%

  -26 h group 29.6% 28.0% 27.5% 20.0%

  Work hours increased 1.9% 2.0% 3.9% 4.4%

Control variables % % % %

  Living with a child 33.3% 36.0% 37.3% 40.0%

  Living with a partner 81.5% 80.0% 88.2% 86.7%

  Transitioning teams 27.8% 26.0% 31.4% 33.3%
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measures the adequacy of free time experienced by the 
respondent.

Time spent on leisure activities (hobbies, games, TV 
and video, cultural participation, going out, sports, rec-
reation, music, reading).

Time spent on social participation (talking, visiting 
family, friends, …).

Time spent on household work (cleaning, cooking, 
washing, …).

Work variables
Schedule control is a scale score calculated as the average 
on three items scored on a 5-point Likert-scale (ranging 
from 1 totally disagree to 5 totally agree). Items include: 
‘I can decide for myself how I do my work’; ‘I can decide 
for myself how much work I do in a day’; ‘I can decide for 
myself what work I do in a day’.

Satisfaction with work pressure was measured by one 
item ‘Please indicate the extent to which you are cur-
rently satisfied with the following aspects of your work: 
work pressure’ on a 5-point Likert-scale (ranging from 1 
not at all satisfied to 5 very satisfied).

Household variables
Household stress is a scale score calculated as the average 
of four items on a 5-point Likert-scale (ranging from 1 
totally disagree to 5 totally agree). Items include ‘There 
are moments when I am short of hands in the household’; 

‘I feel stressed when I think about the household tasks 
that still have to be done’; ‘I often postpone my house-
hold chores’; ‘The time for household work is planned 
and fixed in advance’ (reverse coded).

Satisfaction with division of housework is based on the 
question ‘To what extent are you satisfied with the divi-
sion of housework between you and your partner?’. The 
question was answered with a 5-point Likert-scale (rang-
ing from 1 not at all satisfied to 5 very satisfied).

Control variables
Socio‑demographic variables
Age of the respondent was measured based on their age 
in 2020. In our analyses, we centered the age variable at 
its mean (48). The mean age of the 36-h group in 2020 
was 38,5. This is the youngest group. The mean age of the 
28 to 34-h group was 54 and the mean age of the 26-h or 
less group was 58,2.

Living with children: We also controlled for the com-
position of the household, taking into account whether 
the respondent lived with children under 18 in their 
household or not (reference category). With this, we 
want to control for the extra care responsibilities in the 
household.

Living with partner: We discern those who live with 
their partner (reference category) from those who do not 
live with their partner or do not have a partner.

Fig. 1  Reduction (or increase) of working time for different working time groups between 2018 (before the trial) and 2019 (during the trial) 
(research sample N = 60, same as used in further analyses)
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Work context
Transitioning teams: We control for membership of a 
teams that had difficulties dealing with the organiza-
tional changes and reorganization (see the context sec-
tion). Being a member of a team that did not experience 
particular adjustment problems acts as the reference 
category.

Missing values were imputed using multiple imputa-
tions by chained equations (MICE), on the full set of 
the analyses variables, including the dependent vari-
ables, adapted to the measurement level of the variables, 
and using the original Likert items to derive (passively) 
imputed scale scores. We generated 10 complete data-
sets. Results of the repeated complete data analyses were 
combined by averaging estimates and with adjusted 
standard errors using Rubin’s rules (using the R-librar-
ies mice, broom.mixed and mitml).

Method
Longitudinal measurement invariance of the Likert-
item composed scale variables was checked (using sem 
and Lavaan libraries in R) to assess the psychometric 
equivalence of the constructs for individuals over time. 
The procedure is to specify confirmatory factor analy-
sis structural models for each wave simultaneously (and 
allowing covariance over time both in latent constructs 
and in corresponding items) and compare this model 
with models with additional constraints to test measure-
ment invariance over time (e.g. [36]). Full scalar meas-
urement invariance was reached for schedule control, 
household stress and positive work experience (see also 
Table A2 in the appendix). For work-family conflict and 
the well-being scale, metric invariance is confirmed. Sca-
lar measurement invariance can be accepted according 
to certain model fit criteria (i.e., model with the lowest 
BIC or change in RMSEA < 0.01), even though it would 
be rejected by the (overly strict) likelihood ratio model 
comparison tests (respectively 21, df 9, p = 0,012, and 
169, df = 8, p = 0.031).

To analyze the effects of work time reduction, we 
model change over time (waves) using multilevel growth 
models (cf. [39]), with measurements at each of the waves 
as first-level observations, nested within the respondents 
as the second-level grouping variable. For the two con-
text-specific well-being measures (work-family conflict 
and positive work experience), we specify a random slope 
(for wave) model, for the general well-being measure, we 
specify a random intercept model (as we only have three 
measurement occasions). In all these models, the wave is 
included as a predictor using dummy coding (reference: 
first wave), as well as the work hours group (36-h group 
as reference group), and the interaction terms for these 
two variables which allow detecting different changes 

over time by work hours group. These multilevel analyses 
were performed in R using the lme4 library. The number 
of observations in our sample exceeds the minimum rec-
ommendation by Hox and McNeish [23] for longitudinal 
samples to obtain adequate parameters from hierarchical 
linear modeling when using the REML method.1

For each of the three well-being measures, we report 
on two models. Model 1 is the base model with the three 
working time groups, the four waves and their interac-
tion terms, including controls for socio-demographic 
background and work context. In Model 2 we add the 
time-changing mediating variables to the Model 1 spec-
ification. Here we are interested in a) how concomitant 
changes in work and home/private circumstances might 
explain work time reduction effects and b) which of these 
changes are related to changes over time in well-being 
(longitudinal rather than cross-sectional effect estima-
tions). By including workers’ initial levels in these time-
changing characteristics, we control for person-level 
(between) differences and ensure that the effect param-
eters for the time changing work and household charac-
teristics can be interpreted as the effects of changes over 
time (within differences). Finally, for general well-being 
we report on a third model, in which the time-changing 
variables for work-family conflict and positive work expe-
rience (as well as workers’ initial levels as control vari-
ables) are included as well.

Findings
Table 3 reports on the results from the multilevel growth 
models for the three well-being measures. To facilitate 
interpretation, in Fig.  2 we also visualize the growth 
curves for the three work hour groups, based on the esti-
mates from Model 1 in Table  3. These figures visualize 
the model-based estimated means for each work hour 
group in all waves. Apart from illustrating the differences 
between the groups, the figures show the changes over 
time for each of the work hour groups. The error bands 
illustrate the precision of estimated within-individual 
change and depict the standard error of the estimated 
wave effects in relation to the first wave.

1  The use of small sample sizes is not uncommon in longitudinal studies. 
We analyze LGM within the HLM framework. Even in the case of small 
numbers, HLM seems to be a viable method of analysis with good perfor-
mance to recover parameters and providing the least-biased method to 
account for clustering [33, 50]. The number of respondents in our sample 
seems adequate, in particular as we use the REML method (instead of ML), 
whose performance is better for smaller samples. E.g. based on a review of 
studies, McNeish & Stapleton [34] recommend in the case of a continuous 
outcome a minimum of 15 to 30 clusters for unbiased fixed effects param-
eters and of at least 30 clusters for unbiased fixed effects standard errors. 
For longitudinal samples, Hox and McNeish [23] recommend a minimum of 
20 clusters for adequate fixed effect parameters when using REML.
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Table 3  Effect parameters (unstandardized B’s) and significance levels for the three tested domains of well-being: work-family conflict, 
positive work experience and general well-being

Work-family conflict Positive work experience General well-being

Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 Model 3

Time (ref = wave 1, 36 h group)

  Wave2 -1.07** -0.99** 0.12 -0.06

  Wave3 -2.32*** -1.66*** -0.11 -0.49 0.09 -0.39 -0.38

  Wave4 -2.34*** -1.68*** -0.78 -1.23** -0.08 -0.35 -0.24

Control group effects

  Working hours groups (ref = 36 h group, wave 1)

    -26 h group -2.25** -1.32* -0.12 -0.14 0.28 0.09 -0.42

    28 to 34 h group -1.17 -1.35* 0.76 0.77 0.41 0.37 -0.16

    -26 h group * wave 2 0.70 0.44 -0.18 0.25

    -26 h group * wave 3 1.75** 0.92 -0.99 -0.33 -0.42 -0.01 0.14

    -26 h group * wave 4 1.86** 1.42 0.24 0.74 -0.12 0.18 0.17

    28 to 34 h group * wave 2 0.46 0.14 -0.75 -0.37

    28 to 34 h group * wave 3 1.21 0.79 -0.44 0.02 -0.29 -0.07 -0.03

    28 to 34 h group * wave 4 0.65 0.50 0.02 0.45 0.18 -0.08 -0.04

Explanatory variables—time changing

  Sufficient free time -0.36*** 0.07 0.27** 0.22

  Duration leisure time -0.14 0.05 0.11 0.12

  Duration social participation 0.00 -0.00 0.05 0.06

  Duration housework -0.04 -0.23 -0.13 -0.02

  Household stress -0.07 -0.45 -0.35 -0.31

  Satisfaction division housework 0.04 -0.06 0.28* 0.23

  Schedule control -0.76*** 0.77*** 0.22 0.08

  Satisfaction work pressure -0.37** 0.04 0.03 0.03

  Work-family conflict 0.001

  Positive work experience 0.14*

Explanatory variables—start position (control variables)

  Sufficient free time—start -0.37** -0.15 -0.17 -0.05

  Duration leisure time—start 0.05 -0.04 -0.11 0.01

  Duration social participation—start -0.06 -0.15 -0.04 0.09

  Duration housework—start 0.23 -0.05 0.54** 0.60***

  Household stress—start 0.05 0.25 0.04 0.20

  Satisfaction division housework—start -0.18 0.16 -0.28 -0.18

  Schedule control—start 1.55*** -0.90* -0.03 0.01

  Satisfaction work pressure—start -0.35* 0.56** 0.40* 0.11

  Work-family conflict—start -0.03

  Positive work experience—start 0.15

Socio-demographic control variables

  Age 0.01 0.01 0.03 0.04 -0.02 -0.03 -0.02

  Living with a child (ref = without child) 0.78 -0.06 1.03* 1.49** 0.19 0.68 0.42

  Not living with partner (ref = with partner) -0.30 0.09 -0.38 -0.13 -0.85* -0.58 -0.68

Other control variables

  Transitioning team (ref = teams that did not struggle) -0.17 -0.49 0.60 0.72 -0.10 0.06 0.09

  Transitioning team * wave 2 0.50 0.82 -0.00 -0.24

  Transitioning team * wave 3 0.35 0.43 0.39 0.43 0.62 0.80 0.66

  Transitioning team * wave 4 1.90** 1.33* -1.75** -1.34* -0.50 -0.25 -0.17

  Observations 200 200 200 200 146 146 146

  Respondents 60 60 60 60 58 58 58

  Log Likelihood -373 -355 -370 -367 -235 -233 -232

  AIC 799 781 794 820 511 537 545

  BIC 888 896 883 962 570 645 664

All analyses controlled for increasing work hours (and interaction with wave)
* p =  < 0.1, **p =  < 0.05, ***p =  < 0.01
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Work‑family conflict
Work-family conflict decreased significantly over the 
waves for the 36-h group (Model 1 in Table  3, see also 
Fig.  2). Already in wave 2 (October 2018) when the 
shorter workweek trial had not even started, work-
family conflict decreased (B = –1.07; 95% confidence 
interval: [–1.97, –0.17]) among the 36-h group. This 
decrease becomes even larger during the 30-h work-
week trial in wave 3 (B = –2.32; [–3.36, –1.28]) and in 
wave 4 (B = –2.34; [–3.56, –1.12]), which is in line with 

hypothesis H1a. Among the less than 26-h group, this 
decrease in work-family conflict is much smaller as the 
time effects differ significantly from those in the 36-h 
group, (if summed, only small negative effect param-
eters remain over time for the less than 26-h group, and 
when used as the reference group in analyses not shown 
here we did not find significant changes over time). As 
mentioned in the data section, this group did experi-
ence a lower work-family conflict to start with (cf. main 
effect for work hours group), which is probably explained 

Fig. 2  Growth curves for the three work hour groups of the three tested domains of well-being: work-family conflict, positive work experience 
and general well-being (based on the Model 1 parameters reported in Table 3)

Note: Estimated means calculated at age 38, living with a partner and having children at home. Error bands represent the standard error 
of the estimated wave effects per work hours group with reference to the first wave (second wave for general well-being). To highlight 
the differences, the Y-axes in the figures do not cover the complete range. This scaling visually accentuates the differences between groups, which 
are not necessarily statistically significant
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by their standard shorter working hours (before the 
experiment). The time effects for the in-between 28 to 
34-h group do not differ significantly from those of the 
36-h group, but the (positive) effect parameters for the 
time interaction terms (in combination) indicate that 
the decrease in work-family conflict over time for the 
28–34 h group is smaller than the 36-h group’s and larger 
than the less than 26-h group’s. Those who reduced 
their working hours more thus reap the most benefits in 
work-family conflict. This beneficial effect of work time 
reduction, however, is much less clear for the members 
of the few teams that had difficulty in coping with the 
organizational changes. In particular, in wave four, work-
family conflict started to increase among the (remain-
ing) employees of these teams. The negative work-family 
effects for these team members were probably caused by 
the spill-over of negative work experiences (see further).

Model 2 allows us to look into the effects of concomi-
tant changes in work and the private realm. Holding these 
time-changing characteristics constant, the decrease in 
work-family conflict over time for the 36-h group remains 
but is less pronounced. Slightly less than 30% of the 
decrease in work-family conflict during the shorter work-
week (wave 3 and 4) among the 36-h group is explained 
by concomitant changes in work and private circum-
stances (e.g., B of –2.32 becomes –1.66 in wave 3; –1.66/–
2.32 = 71.6% of the effect remains). The main changes over 
time that are related to changes in work-family conflict 
concern schedule control, satisfaction with work pressure 
and sufficient free time. Increases over time in schedule 
control, satisfaction with work pressure and sufficiency of 
free time, correlate with a decrease in work-family con-
flict.  For hypothesis H1b we expected that if extra time 
was spent on leisure time this would impact work-family 
conflict. Yet we only find the subjective sufficiency of free 
time experienced by the employees, in addition to two 
work-related variables, to play a role in explaining some of 
the reduction in conflict between work and family.

Positive work experience
Although there is a negative tendency in all work hour 
groups (in particular in wave 4, and most strongly for mem-
bers of the teams who struggled with the organizational 
changes), no significant general change is apparent in posi-
tive work experience over the waves (Model 1 in Table 3, 
see also Fig. 2). This does not provide support for hypoth-
esis H2a. We even see that among employees who were 
part of a team that had difficulties with the reorganizational 
changes, the positive work experience decreased strongly 
(and significantly) in wave 4 (October 2019) in comparison 
with wave 1 (March 2018) (B = –1.75; [-3.31, -0.19]).

Holding constant the time-changing work and home 
variables (Model 2), positive work experience does 

decrease strongly and significantly for employees in the 
36-h group in wave 4 compared to wave 1 (B = –1.23; 
[-2.45, -0.01]). Nine months into the shorter workweek, 
these employees would have experienced a less positive 
work environment/experience but this negative effect 
is offset (in part) by some other (positive) concomitant 
changes. The most important time-changing variable 
affecting change in positive work experience is sched-
ule control: an increase in schedule control leads to an 
increase in positive work experience (controlled for base-
line differences). Schedule control acts as a suppressor 
variable: if it had not changed over the waves, the 36-h 
group would have had a lower positive work experience 
(B = –1.23). Schedule control can thus help alleviate neg-
ative experiences at work.  This partly supports hypoth-
esis H2b in which we expected (changes in) schedule 
control to affect job-related well-being.

General well‑being
For general well-being, we only have data for the three 
last waves, so October 2018 (three months before the 
start of the trial) is the reference wave. There is no sig-
nificant change in general well-being over the waves, for 
either of the three groups (Model 1 in Table  3, see also 
Fig. 2), so hypothesis H3a is not confirmed. Holding the 
time-changing characteristics of work and home contexts 
constant (Model 2), general well-being tends to decrease 
over time, which is partly due to the decreased work 
enjoyment, particularly in wave 4 (Model 3), although 
effects are not statistically significant.

Among the changes in work and private context, hav-
ing sufficient free time is an important predictor for gen-
eral well-being. Increases over time in the experience of 
sufficient free time and satisfaction with the division of 
housework at home are related to increases in general 
well-being (B = 0.27 [0.01, 0.53]; B = 0.28 [-0.01, 0.57]). As 
positive work experience and work-family conflict might 
affect general (or context-free) well-being, we added 
these to Model 3. Indeed, a change in positive work expe-
rience impacts general well-being, more specifically an 
increase in positive work experience over time is related 
to improvements in general well-being (B = 0.14 [-0.03, 
0.31]), partly supporting hypothesis H3b. The decrease 
in positive work experience however offset part of the 
potential positive effects of work-time reduction for 
general well-being. Work-family conflict, on the other 
hand, does not appear to be related to general well-being 
longitudinally.

Discussion and conclusion
In this quasi-experiment, the shorter workweek in itself 
did not seem to significantly impact general well-being. 
After nine months, employees whose weekly work hours 
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were reduced with 6  h experienced lower job-related 
well-being (positive work experience), in particular 
if the increase in schedule control for this group was 
accounted for. This corresponds to some of the findings 
from the national working time reduction in Korea [37], 
yet is unlike findings from many other small-scale experi-
ments [2, 18, 42, 46] and from national implementations 
in France and Portugal [31] where job and life satisfac-
tion did increase during the shorter workweek. However, 
we did find an improvement in work-family conflict over 
the waves for the women whose working hours were 
reduced. As of wave 2, in October 2018, the conflict 
between work and family started to decrease, even more 
so during the shorter workweek. This improvement was 
partly explained by increased schedule control, satisfac-
tion with work pressure and perception of sufficient free 
time over time. When the shorter workweek led to more 
of these, work-family conflict decreased. Yet also without 
changes in these work and family context characteristics, 
the shorter workweek decreased the experienced work-
family conflict. That we find an impact on work-family 
conflict could have been expected as a shorter workweek 
reduces the time spent on work and releases time for pri-
vate pursuits such as family. This was also an important 
aim of the 30-h workweek at Femma Wereldvrouwen. 
Especially for women who often bear more responsibil-
ity over household work and care tasks, such a reduction 
might be beneficial [1, 6, 22, 49]. However, in the case of 
this trial, not only the time spent at work was reduced, 
but the organization also put in efforts to decrease work 
pressure by outsourcing work and hiring new employees 
to take over tasks that could no longer be performed by 
the former employees due to reduced work time in the 
shorter workweek. This had a positive impact on work-
family conflict (already at wave 2). Other research has 
shown that having to do the same work in a shorter 
workweek can lead to higher work intensity and increase 
stress among employees [11, 29, 37].

For both work-family conflict and positive work expe-
rience change over time in schedule control has a ben-
eficial impact. Improving schedule control can thus be 
a good strategy to alleviate possible negative impacts 
of a shorter workweek (such as changes in teams or the 
organization of work) or increase positive impacts even 
more. This relates to Anttila’s finding [2] that the loss of 
some schedule control in the 6-h workday experiments in 
municipalities in Sweden led to some adverse effects con-
cerning work and family.

Context is important to understand shorter workweek 
trials as they do not take place in a vacuum but in the 
real world. The same reorganization that helped out-
source work to not increase work pressure also installed 
new self-managing teams four to three months before 

the start of the shorter workweek trial. Self-management 
is not easy for everyone and some teams did not han-
dle it very well. In the middle of 2019, management had 
to intervene in these teams and some employees that 
could no longer ground in the new organizational set-up 
were laid off or decided to leave the organization them-
selves. Through in-depth interviews that were part of the 
broader research project, we know that this negatively 
impacted the atmosphere in some of the teams. This con-
textual info might help understand the findings for job-
related well-being (and spill-over into general well-being) 
for the few teams that had a harder time. It also shows 
that a collective decrease in working time should go hand 
in hand with a careful rethinking of work practices, and 
this should be an ongoing concern.  Allowing enough 
time for interventions such as new self-managing teams 
to settle before introducing other interventions is an 
important lesson as well. Femma Wereldvrouwen learned 
that the time between the reorganization and the intro-
duction of the shorter workweek was too short as teams 
needed time to settle in their new ways of working. Both 
during and after the trial, Femma Wereldvrouwen made 
some adjustments in the teams such as merging some of 
the teams and reintroducing bilateral coaching.

We did not find any significant effects of any of our 
time use variables based on the 7-day diary. We had 
expected that increases in leisure time in the shorter 
workweek might have positively affected some well-
being indicators. The only time-use-related variable that 
seemed to matter was the experience of sufficient free 
time. This variable is a subjective evaluation (originated 
from the surveys), which correlates significantly but 
weakly with time spent on leisure time (from the diaries) 
(r = 0.265). The dependent variables are also subjective 
measures, and originate from the surveys as well. It could 
be a common method effect that these subjective meas-
ures correlate more strongly with each other than with 
the durations of time spent on activities from a random 
week, which are more objective measures. Additionally, 
the reference period of the dependent variables’ items is 
two weeks or ‘in general’ and thus differs from the refer-
ence period of the diary, which is 7 days.

The trial lasted one year, which is as long or longer than 
other recent trials with reduced work hours (e.g. [11, 42]). 
For work-family conflict, we see the start of the positive 
impact of a shorter workweek already in wave 2, three 
months before the start of the trial. This might point to 
some sort of Hawthorne effect, where the fact of being 
part of a trial, here the fact of working for an employer 
that is involved with workers’ well-being and that will 
trial a shorter workweek (and concomitant preparations), 
in itself already impacts the experienced well-being of 
employees. Schor [38] mentioned a similar finding for job 
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satisfaction in the recent experiments with the four-day 
workweek in the US. Lastly, the trial was limited to one 
organization, where partners of employees did not reduce 
working hours. Within the vision of Femma Wereldvrou-
wen, the aimed result of a better and fairer combination 
of paid and unpaid work and gender equality would only 
be attained if everyone worked less. In this case, it was 
only one organization with mostly female employees. For 
now, the shorter workweek at Femma Wereldvrouwen 
did improve women’s experiences of their work-family 
combination, which is an important step towards more 
gender equality as women still bear most of the burden of 
the double shift.

Despite the limitations of the non-randomized study 
design and the small sample of highly-educated female 
knowledge workers, our longitudinal design with two pre-
measurements and two post-intervention-measurements 
including time-use data, as well as intervention and some 
sort of control groups, provided us with a unique dataset 
and broad set of measures to evaluate the impact of work 
time reduction. Although the results from this trial might 
not transfer to other contexts, it does provide compelling 
evidence that shorter workweeks can potentially lead to 
significant improvements in work-life balance, i.e. through 
reduced work-family conflict as evidenced in our longitu-
dinal analysis. Although the other well-being impacts were 
variable, the marked benefits for female employees under-
score the potential for tailored work time reductions to 
enhance the combination of work and family life. Our study 
can inform other trials, and organizations considering trial-
ing a shorter workweek and furthers the limited scientific 
knowledge on the topic.

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12889-​024-​19161-x.

Supplementary Material 1.

Acknowledgements
The authors would like to thank the employees who participated in the study. 
FM would also like to thank William Fleming for the brainstorms in the begin-
ning of the process of this paper and Brendan Burchell for providing some 
feedback on the literature study.

Authors’ contributions
FM helped collect the data, clean the data, initiated the idea of the paper and 
wrote the literature background, performed some of the descriptive analyses 
and wrote the results and discussion. IL helped clean the data and performed 
most of the analytical work, the longitudinal measurement invariance analyses 
and the multilevel growth models in R. IL also made adjustments to the texts 
written by FM. All authors read and approved the final manuscript.

Funding
The research is part of a larger research project that was funded by FWO 
Vlaanderen (G019020N).

Availability of data and materials
The raw data on the employees of the organization that trialled the shorter 
workweek as well as the aggregated data are protected and shared only with 
researchers within our research group. The organization is very small and 
anonymity cannot be guaranteed. The organization only consented on the 
data being used by us. Upon request, our syntaxes of analyses can be made 
available. Please e-mail Francisca.Mullens@vub.be.

Declarations

Ethics approval and consent to participate
The research was approved by the Ethics Committee of Human Sciences at 
the Vrije Universiteit Brussel (reference number ECHW_215). Every partici-
pant consented to use their data for academic purposes and analyses on 
aggregated level when starting the surveys and time-use diaries. Informed 
consent was obtained from all subjects. All experiments were performed in 
accordance with relevant guidelines and regulations (such as the Declaration 
of Helsinki).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Research Group BRISPO, Vrije Universiteit Brussel, Pleinlaan 2, Brussel 1050, 
Belgium. 2 Research Group BRIO, Vrije Universiteit Brussel, Pleinlaan 2, Brus-
sel 1050, Belgium. 

Received: 22 May 2023   Accepted: 14 June 2024

References
	1. 	 Anttila T, Nätti J, Väisänen M. The experiments of reduced working hours 

in Finland: impact on work-family interaction and the importance of the 
sociocultural setting. Community Work Fam. 2005;8(2):187–209. https://​
doi.​org/​10.​1080/​13668​80050​00497​04.

	2. 	 Anttila T. Reduced working hours: reshaping the duration, timing and 
tempo of work [Doctoral dissertation]. Jyväskylä: University of Jyväskylä; 
2005.

	3. 	 Bader C, Hanbury HA, Neubert SF, Moser S. Weniger ist Mehr–Der drei-
fache Gewinn einer Reduktion der Erwerbsarbeitszeit. Weniger arbeiten 
als Transformationsstrategie für eine ökologischere, gerechtere und 
zufriedenere Gesellschaft–Implikationen für die Schweiz [Internet]. 2020. 
Available from: https://​boris.​unibe.​ch/​144160/​1/​CDE_​Worki​ng_​Paper_6_​
Bader_​2020.​pdf

	4. 	 Bannai A, Tamakoshi A. The association between long working hours and 
health: a systematic review of epidemiological evidence. Scand J Work 
Environ Health. 2014;40(1):5–18. https://​doi.​org/​10.​5271/​sjweh.​3388.

	5. 	 Barck-Holst P, Nilsonne Å, Åkerstedt T, Hellgren C. Reduced working hours 
and stress in the Swedish social services: A longitudinal study. Interna-
tional Social Work. 2017;60(4):897–913. https://​doi.​org/​10.​1177/​00208​
72815​580045

	6. 	 Beham B, Drobnič S, Präg P, Baierl A, Eckner J. Part-time work and gender 
inequality in Europe: a comparative analysis of satisfaction with work–life 
balance. Eur Soc. 2019;21(3):378–402. https://​doi.​org/​10.​1080/​14616​696.​
2018.​14736​27.

	7. 	 Bianchi SM, Milkie MA, Sayer LC, Robinson JP. Is anyone doing the 
housework? Trends in the gender division of household labor. Soc Forces. 
2000;79(1):191–228. https://​doi.​org/​10.​1093/​sf/​79.1.​191.

	8. 	 Bielenski H, Bosch G, Wagner A. Working time preferences in sixteen 
European countries. Dublin: European Foundation for the Improvement 
of Living and Working Conditions; 2002.

	9. 	 Cooke PJ, Melchert TP, Connor K. Measuring well-being. Counsel Psychol. 
2016;44(5):730–57.

https://doi.org/10.1186/s12889-024-19161-x
https://doi.org/10.1186/s12889-024-19161-x
https://doi.org/10.1080/13668800500049704
https://doi.org/10.1080/13668800500049704
https://boris.unibe.ch/144160/1/CDE_Working_Paper_6_Bader_2020.pdf
https://boris.unibe.ch/144160/1/CDE_Working_Paper_6_Bader_2020.pdf
https://doi.org/10.5271/sjweh.3388
https://doi.org/10.1177/0020872815580045
https://doi.org/10.1177/0020872815580045
https://doi.org/10.1080/14616696.2018.1473627
https://doi.org/10.1080/14616696.2018.1473627
https://doi.org/10.1093/sf/79.1.191


Page 14 of 14Mullens and Laurijssen ﻿BMC Public Health         (2024) 24:1727 

	10. 	 Cuello H. Assessing the validity of four-day week pilots. Seville: European 
Commission, JRC; 2023.

	11. 	 Delaney H, Casey C. The promise of a four-day week? A critical appraisal 
of a management-led initiative. Empl Relat. 2021;44(1):176–90. https://​
doi.​org/​10.​1108/​er-​02-​2021-​0056.

	12. 	 Fagnani J, Letablier M-T. Work and family life balance: the impact of the 
35-hour laws in France. Work Employ Soc. 2004;18(3):551–72. https://​doi.​
org/​10.​1177/​09500​17004​045550.

	13. 	 Fat LN, Scholes S, Boniface S, Mindell J, Stewart-Brown S. Evaluating 
and establishing national norms for mental wellbeing using the short 
Warwick-Edinburgh Mental Well-being Scale (SWEMWBS): findings from 
the Health Survey for England. Qual Life Res. 2017;26:1129–44.

	14. 	 Fox KE, Johnson ST, Berkman LF, Sianoja M, Soh Y, Kubzansky LD, et al. 
Organisational- and group-level workplace interventions and their effect 
on multiple domains of worker well-being: a systematic review. Work 
Stress. 2022;36(1):30–59. https://​doi.​org/​10.​1080/​02678​373.​2021.​19694​76.

	15. 	 Galay K. Time use and happiness. Thimphu: Centre for Buthan Studies; 
2008.

	16. 	 Ganster DC, Rosen CC, Fisher GG. Long working hours and well-being: 
what we know, what we do not know, and what we need to know. J Bus 
Psychol. 2018;33(1):25–39. https://​doi.​org/​10.​1007/​s10869-​016-​9478-1.

	17. 	 Gash V, Mertens A, Romeu Gordo L. Women between part-time and 
full-time work: the influence of changing hours of work on happiness and 
life-satisfaction. SSRN Electron J. 2009.https://​doi.​org/​10.​2139/​ssrn.​15537​02.

	18. 	 Hanbury H, Illien P, Ming E, Moser S, Bader C, Neubert S. Working less for 
more? A systematic review of the social, economic, and ecological effects 
of working time reduction policies in the global North. Sustainability. 
2023;19:2222595.

	19. 	 Haraldsson DG, Kellam J. Going public: Iceland’s journey to a shorter 
working week. Alda and Autonomy; 2021.

	20. 	 Härmä M, Ropponen A, Hakola T, Koskinen A, Vanttola P, Puttonen S, 
et al. Developing register-based measures for assessment of working 
time patterns for epidemiologic studies. Scand J Work Environ Health. 
2015;41:268–79.

	21. 	 Hayden A. Well-being, suffiency, and work-time reduction. In: Costanza 
R, Kubiszewski I, editors. Creating a sustainable and desirable future 
- insights from 45 global thought leaders. Singapore: World Scientific 
Publishing; 2014. p. 249–53.

	22. 	 Hochschild AR. The second shift: working parents and the revolution in 
the home. London: Piatkus Books; 1989.

	23. 	 Hox J, McNeish D. Small samples in multilevel modeling. In: Van de 
Schoot R, Miočević M, editors. Small sample size solutions a guide for 
applied researchers and practitioners. London: Routledge; 2020.

	24. 	 Hsu YY, Bai CH, Yang CM, Huang YC, Lin TT, Lin CH. Long hours’ 
effects on work-life balance and satisfaction. Biomed Res Int. 
2019;2019(5046934):1–8.

	25. 	 Jahal T, Bardoel A, Hopkins JL. Could the 4-day week work? A scoping 
review. Asia Pac J Hum Res. 2023;62:e12395.

	26. 	 Karhula K, Anttila T, Vanttola P, Härmä M. Workplace-level interventions 
and trials of working time reduction: a scoping review. Helsinki: Finnish 
Institute of Occupational Health; 2023.

	27. 	 Kasser T, Brown KW. On time, happiness, and ecological footprints. In: De 
Graaf J, editor. Take back your time: fighting overwork and time poverty 
in America. San Francisco: Berrett-Koehler; 2003. p. 107–12.

	28. 	 Kasser T, Sheldon KM. Time affluence as a path toward personal hap-
piness and ethical business practice: empirical evidence from four 
studies. J Bus Ethics. 2009;84(S2):243–55. https://​doi.​org/​10.​1007/​
s10551-​008-​9696-1.

	29. 	 Kelliher C, Anderson D. Doing more with less? Flexible working practices 
and the intensification of work. Human Relations. 2010;63:83–106.

	30. 	 Knight K, Rosa EA, Schor JB. Reducing growth to achieve environmental 
sustainability: the role of work hours. In: Capitalism on trial. Cheltenham: 
Edward Elgar Publishing; 2013.

	31. 	 Lepinteur A. The shorter workweek and worker wellbeing: evidence from 
Portugal and France. Labour Econ. 2019;58:204–20. https://​doi.​org/​10.​
1016/j.​labeco.​2018.​05.​010.

	32. 	 MacDonald M, Phipps S, Lethbridge L. Taking its toll: the influence of paid 
and unpaid work on women’s well-being. Fem Econ. 2005;11(1):63–94. 
https://​doi.​org/​10.​1080/​13545​70042​00033​2597.

	33. 	 McNeish DM, Harring JR. Clustered data with small sample sizes: compar-
ing the performance of model-based and design-based approaches. 
Commun Stat Simul Comput. 2017;46(2):855–69.

	34. 	 McNeish DM, Stapleton LM. The effect of small sample size on two-
level model estimates: a review and illustration. Educ Psychol Rev. 
2016;28(2):295–314.

	35. 	 Minnen J, Glorieux I, van Tienoven TP, Daniels S, Weenas D, Deyaert J, 
et al. Modular Online Time Use Survey (MOTUS) – translating an existing 
method in the 21st century. Electron Int J Time Use Res. 2014;11(1):73–93.

	36. 	 Putnick DL, Bornstein MH. Measurement invariance conventions and 
reporting: the state of the art and future directions for psychological 
research. Dev Rev. 2016;41:71–90. https://​doi.​org/​10.​1016/j.​dr.​2016.​06.​
004.

	37. 	 Rudolf R. Work shorter, be happier? Longitudinal evidence from the 
Korean five-day working policy. J Happiness Stud. 2014;15(5):1139–63. 
https://​doi.​org/​10.​1007/​s10902-​013-​9468-1.

	38. 	 Schor J. A Four-Day Work Week? Boston College Magazine. 2022. Avail-
able from: https://​www.​bc.​edu/​conte​nt/​bc-​web/​sites/​bc-​magaz​ine/​fall-​
2022-​issue/​linden-​lane/a-​four-​day-​work-​week-.​html.

	39. 	 Singer JD, Willett JB. Applied longitudinal data analysis: modeling change 
and event occurrence. New York: Oxford University Press; 2003.

	40. 	 Stewart-Brown S, Tennant A, Tennant R, Platt S, Parkinson J, Weich S. 
Internal construct validity of the Warwick-Edinburgh Mental Well-being 
Scale (WEMWBS): a Rasch analysis using data from the Scottish Health 
Education Population Survey. Health Qual Life Outcomes. 2009;7(1):15. 
https://​doi.​org/​10.​1186/​1477-​7525-7-​15.

	41. 	 Sturman MC, Walsh K. Strengthening the employment relationships: 
the effects of work-hours fit on key employee attitudes. J Organ Behav. 
2014;35(6):762–84.

	42. 	 Lewis K, Stronge W, Kellam J, Kikuchi L. The results are in: the UK’s four-day 
week pilot. 2023.

	43. 	 Thomas CL, Laguda E, Olufemi-Ayoola F, Netzley S, Yu J, Spitzmueller C. 
Linking job work hours to women’s physical health: the role of perceived 
unfairness and household work hours. Sex Roles. 2018;79(7–8):476–88. 
https://​doi.​org/​10.​1007/​s11199-​017-​0888-y.

	44. 	 Thygesen LC, Møller SP, Ersbøll AK, Santini ZI, Nielsen MBD, Grønbæk MK, 
et al. Decreasing mental well-being during the COVID-19 pandemic: a 
longitudinal study among Danes before and during the pandemic. J 
Psychiatr Res. 2021;144:151–7. https://​doi.​org/​10.​1016/j.​jpsyc​hires.​2021.​
09.​035.

	45. 	 Verbakel E, Diprete TA. value of non-work time in cross-national quality of 
life comparisons: the case of the United States vs. The Netherlands. Soc 
Forces. 2008;87(2):679–712.

	46. 	 Voglino G, Savatteri A, Gualano MR, Catozzi D, Rousset S, Boietti E, et al. 
How the reduction of working hours could influence health outcomes: 
a systematic review of published studies. BMJ Open. 2022;12(4):e051131. 
https://​doi.​org/​10.​1136/​bmjop​en-​2021-​051131.

	47. 	 von Thiele Schwarz U, Lindfors P, Lundberg U. Health-related effects of 
worksite interventions involving physical exercise and reduced work-
hours. Scand J Work, Environ Health. 2008;34(3):179–88.

	48. 	 Watanabe K, Imamura K, Kawakami N. Working hours and the onset 
of depressive disorder: a systematic review and meta-analysis. 
Occup Environ Med. 2016;73(12):877–84. https://​doi.​org/​10.​1136/​
oemed-​2016-​103845.

	49. 	 Weston G, Zilanawala A, Webb E, Carvalho LA, McMunn A. Long work 
hours, weekend working and depressive symptoms in men and women: 
findings from a UK population-based study. J Epidemiol Community 
Health. 2019;73(5):465–74. https://​doi.​org/​10.​1136/​jech-​2018-​211309.

	50. 	 Yamamoto Y, Miyazaki Y. Small sample methods in multilevel analysis. J 
Exp Educ. 2024;Online First:1–32.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1108/er-02-2021-0056
https://doi.org/10.1108/er-02-2021-0056
https://doi.org/10.1177/0950017004045550
https://doi.org/10.1177/0950017004045550
https://doi.org/10.1080/02678373.2021.1969476
https://doi.org/10.1007/s10869-016-9478-1
https://doi.org/10.2139/ssrn.1553702
https://doi.org/10.1007/s10551-008-9696-1
https://doi.org/10.1007/s10551-008-9696-1
https://doi.org/10.1016/j.labeco.2018.05.010
https://doi.org/10.1016/j.labeco.2018.05.010
https://doi.org/10.1080/1354570042000332597
https://doi.org/10.1016/j.dr.2016.06.004
https://doi.org/10.1016/j.dr.2016.06.004
https://doi.org/10.1007/s10902-013-9468-1
https://www.bc.edu/content/bc-web/sites/bc-magazine/fall-2022-issue/linden-lane/a-four-day-work-week-.html
https://www.bc.edu/content/bc-web/sites/bc-magazine/fall-2022-issue/linden-lane/a-four-day-work-week-.html
https://doi.org/10.1186/1477-7525-7-15
https://doi.org/10.1007/s11199-017-0888-y
https://doi.org/10.1016/j.jpsychires.2021.09.035
https://doi.org/10.1016/j.jpsychires.2021.09.035
https://doi.org/10.1136/bmjopen-2021-051131
https://doi.org/10.1136/oemed-2016-103845
https://doi.org/10.1136/oemed-2016-103845
https://doi.org/10.1136/jech-2018-211309

	An organizational working time reduction and its impact on three domains of mental well-being of employees: a panel study
	Abstract 
	Background 
	Method 
	Result 
	Conclusion 

	Introduction
	Background: the impact of work time reduction
	Changes in work context
	Changes in the private realm and time use

	The Femma Wereldvrouwen case of work time reduction
	Aim of our study and hypotheses

	Data & methods
	Data
	Experimental and control groups
	Variables
	Dependent variables
	Work hours
	Time-changing mediating variables
	Time-use variables
	Work variables
	Household variables

	Control variables
	Socio-demographic variables
	Work context

	Method

	Findings
	Work-family conflict
	Positive work experience
	General well-being

	Discussion and conclusion
	Acknowledgements
	References


