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Work–Home Interference and Burnout
A Study Based on Swedish Twins
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Objective: This study sets out to investigate the impact of work–home in-
terference on burnout in women and men, while taking genetic and family
environmental factors into account. Methods: A total of 4446 Swedish twins
were included in the study. The effects of work–home conflict (WHC) and
home–work conflict (HWC) on burnout between and within pairs were an-
alyzed with co-twin control analyses. Results: Both WHC and HWC were
significantly associated with burnout. Genetic factors may be involved in the
association between HWC and burnout in women. Familial factors were not
involved for WHC and burnout, neither for women nor for men. Conclusions:
This study shows the importance to encounter WHC per se to prevent burnout.
Because of genetic confounding in HWC and burnout in women, preventive
efforts may also take into account individual characteristics.

S tress-related health problems, such as burnout, are the main
reasons for long-term sickness absence in Sweden today, and are

increasing in several Nordic countries.1 This is particularly evident
in women.2 Yet, our current understanding of risk factors for stress-
related health problems in general, and particularly in women, is
poor. One explanation for women having a higher risk of stress-
related ill-health is attributed to women having a more negative
work–life balance than men, but it has also been suggested that
biological factors can have an effect.3 Nevertheless, the mechanism
of how work–life balance as well as biological factors is related to
burnout needs to be further explored. Therefore, this study sets out
to increase the knowledge of how work–home interference (WHI) is
related to burnout by taking genetic and early family environmental
factors into account. A twin setting allows possibilities to control for
genetic and shared environmental factors, such as early family life, as
well as sex and age in matched twin pairs, and thereby contributes to
clarify the associations investigated. To our knowledge, no previous
studies have investigated the impact of WHI on burnout using this
kind of design. With further knowledge of the etiology of burnout
in women and men, including stressors in terms of WHI as well as
demographic and biological factors, preventive efforts can be tailored
more effectively.

Work–home interference is a bidirectional construct consist-
ing of work–home conflict (WHC) when the demands of the work
role interfere with an individual’s ability to perform the private role,
and home–work conflict (HWC) when the demands of the private
role interfere with an individual’s ability to perform the work role.4,5
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Several studies have found main effects of WHI on health outcomes,
as well as mediating effects of WHI in associations between work
stressors and physical and mental health, including burnout.5–11

Often defined as a state of emotional exhaustion,12 burnout has in
turn been prospectively associated with a number of negative out-
comes such as poor job performance,13 psychological ill-health,14

physical ill-health,15 long-term sickness absence,16 and all-cause
mortality.17 In addition to various job-related stressors,18 demo-
graphic risk factors are associated with burnout; young people and
women tend to be slightly more exhausted than older people and
men.19,20

Previous twin studies have shown genetic influences for
burnout and for coping with professional demands.21–24 More-
over, studies investigating the influence of familial factors (genetic
and shared environmental factors) in associations between stres-
sors and health outcomes have shown that genetic factors contribute
to the association between stressful life events and depression,25

and between unemployment and anxious depression.23 A recent
longitudinal study of developmental trajectories of WHI (con-
ceptualized as work–family conflict) found such conflicts to be
fairly stable through life in the sample as a whole and not lim-
ited to the early part of employees’ working career.26 Taken to-
gether, there are reasons to believe that genetic and shared envi-
ronmental factors could influence the association between WHI and
burnout.

Twin studies make use of the fact that monozygotic (MZ) or
identical twins share all of their genetic material, whereas dizygotic
(DZ) or fraternal twins share on average 50% of the segregating
genes. Differences between MZ twins are therefore likely to reflect
environmental effects. Moreover, DZ twins are the perfect compari-
son of MZ twins as both MZ and DZ twins are most likely influenced
by similar early life environments such as socioeconomic status or
upbringing that can affect later life outcomes such as occupation. In
this study, a co-twin control design of the same-sex twin pairs was
used to investigate the impact of WHI on burnout.

The aim of this study was to investigate the association be-
tween WHI and burnout in working women and men, while taking
genetic and family environmental factors into account with a co-
twin control design. Sex, age, education, child responsibility, and
job demands were included as covariates as they were supposed to
have an impact on WHI and burnout.18–20,27 On the basis of previ-
ous research,20,27 it was hypothesized that women would experience
more WHI and burnout than men. Nevertheless, as previous studies
have found few quantitative differences between men and women as
regards the influence of genetic and shared environmental factors,21

it was hypothesized that familial factors would be involved in the
same extent for women and men. On the basis of this, the following
hypotheses were formulated:

• Hypothesis 1. Work–home interference is positively associated
with burnout.

• Hypothesis 2. Women perceive more WHI and burnout.
• Hypothesis 3. Genetic or shared environmental factors affect the

association between WHI and burnout.
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• Hypothesis 4. Genetic or shared environmental factors affect the
association between WHI and burnout in the same extent for
women and men

METHOD
Participants

The source population consisted of 25,378 twins from the
Swedish Twin Registry who were born between 1959 and 1985 and
participated in the Study of Twin Adults: Genes and Environment
(STAGE) web-based questionnaire in 2005.28 This population in-
cluded various groups, such as students, employed in various sectors
and professions, and persons on sick-leave. Because this study inves-
tigated the interaction of work and home demands, only data from
employed individuals were included. In the multivariate analysis of
variance and correlation analyses, 13,730 individuals were included
(52% were women). Their age ranged between 19 and 46 years
(M = 33). Forty-six percent had children living at home (24% had
one child; 52%, two children; 19%, three children; and 5%, four or
more children), 15% lived alone, whereas 58% lived with a partner
(of which 38% were married) and 27% with friends or own parents.
Five percent indicated elementary school as their highest education,
6% vocational school, 43% upper secondary school, and 46% had
a university degree (including 6% with a doctorate degree). In this
sample, 54% worked in the private sector, 21% in municipality, 9%
in the public sector, 7% in the county council and 6% were self-
employed, and 3% in other sectors.

The co-twin analyses included 4446 individuals in the com-
plete same-sex twin pairs where both twins had complete data in all
variables used in this study. Of these, 2518 were MZ twin pairs and
1928 DZ twin pairs (1342 MZ and 1086 DZ female twins, 1176 MZ
and 842 DZ male twins). See Table 1 for details of the numbers of
participants and exclusions.

In the STAGE, zygosity determination for the same-sex twin
pairs was obtained through questions about childhood resemblance.
When validated against serological and microsatellite markers, this
method was about 98% accurate.29

Measures
Burnout was measured as a state of exhaustion with three

items from the Pines Burnout Measure (Pines BM30; expressed as the
adjectives “feeling depressed,” “being emotionally exhausted,” and
“feeling run down.” Answers were given by respondents on a seven-
point Likert scale ranging from 1 (strongly disagree) to 7 (strongly
agree), with higher scores indicating more burnout. Furthermore,
the three items of the Pines BM, included in the STAGE and hence
available for this study, were chosen as they were found to correlate

TABLE 1. Numbers of Twins in the Source Population of
Working Twins and Formation of Study Group for Different
Analyses*

Twins Exclusions

Source population
(n = 25,378)

Nonworking individuals (n = 4449)
Missing values in burnout (n = 3107)

Missing values in WHI and covariates (n = 3376)

Unknown zygosity (n = 716)

Descriptive analyses
(n = 13,730)

Opposite sex twins (n = 7883)
No possibility to form within-twin mean values

and differences for WHI and burnout due to
missing values in either twin (n = 1401)

*A total of 4446 twin individuals in complete pairs available for co-twin analysis:
2518 monozygotic and 1928 dizygotic same sex.

WHI, work–home interference.

strongly (r = 0.90) with the full 21-item Pines BM.31 In this study,
Cronbach α for the three-item scale was 0.89.

Work–home interference was measured with two questions
formulated as “Do the demands in your work affect your home and
family life in a negative way” (WHC) and “Do the demands in
your home/your family affect your work in a negative way” (HWC).
These items were originally developed for the General Nordic Ques-
tionnaire for psychological and social factors at work32 and were
answered on a four-point Likert scale ranging from 1 (always) to 4
(never). These items were reversed so that high scores indicate more
conflicts.

Age, sex, level of education, child responsibility, and job de-
mands were included as covariates in the analyses. Age was analyzed
as a continuous variable and the variable child responsibility was
measured as a dichotomous variable, stating whether the participant
had children living at home. Education, as an indicator of socioe-
conomic status, was measured on a six-point scale but categorized
into a three-point categorical scale indicating their highest education
level: 1, elementary school; 2, vocational school; and 3, university
degree (military school and vocational university were included in
the category 3 and residential college for adult education in the
category 2). The Swedish translation33 of Karasek and Theorell’s34

measure was used to assess job demands, as expressed, for example,
by “Does your job require too great a work effort?” Responses were
given on a four-point Likert scale, so as to refer to 1 (do not agree)
to 4 (agree entirely). In this study, Cronbach α for the five-item scale
was 0.64. Genetic and shared environmental factors were controlled
for as the study sample consisted of MZ and DZ twin pairs.

Statistical Analyses
First, in the cohort sample of 13,730 individuals, potential

differences in women and men as regards the included variables
with multivariate analysis of variance were analyzed and Pearson
correlation coefficients were calculated for associations between
the variables. As the variables child responsibility and education
were dichotomous and trichotomous, chi-squared statistics was used
to test for sex differences and Spearman correlations to analyze
correlations. To analyze the impact of age, sex, education, child
responsibility, and job demands, these variables were included in
model fit statistics comparing models with and without the different
covariates.

The co-twin control analyses were performed in the complete
same-sex twin pairs according to the acknowledged procedure in the
co-twin control design.35,36 First, two models were compared ac-
cording to recommendations by Carlin and colleagues35 calculating
the main effects of WHC and HWC, respectively, on burnout with
linear mixed model analysis in the complete sample (Model 1, BC)
not acknowledging co-twin scores, making the results comparable
to a nontwin sample. In Model 2, the effects of WHC and HWC
on burnout between pairs (BB) and within pairs (BW) were ana-
lyzed, indicating the presence of familial factors in the associations.
The goodness-of-fit of the different model specifications, compar-
ing Model 1 and Model 2 and excluding and including the different
covariates, was tested by likelihood ratios, supplemented with the
Akaike’s information criterion. On the basis of these model spec-
ification tests, the subsequent co-twin control analyses based on
Model 2 were performed stratified on sex and zygosity. A signifi-
cance test for differences between MZ and DZ twins was performed
with Wald’s test.

The between-pair variable was calculated as the mean level of
WHC and HWC, respectively, of the twin pairs and the within-pair
variable as each twin’s value difference from the pair mean. The
within-pair effect is by design matched for all shared environmental
and genetic factors (100% for MZ pairs, and on average 50% for DZ
pairs). The interpretation of the co-twin analyses involves compar-
isons of the within- and between-pair effects (BB − BW) to encounter
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the presence of familial factors as well as comparisons between
the MZ and DZ pairs to evaluate whether shared environmental or
genetic factors account for the effect. A significant within-pair effect
represents an association that is not confounded by factors shared
by the two twins in a pair.35–37 Nevertheless, if the between-pair
effect differs significantly from the within-pair effect, factors shared
by the two twins in a pair are involved in explaining the associa-
tion. Moreover, if the between- and within-pair effects differ sim-
ilarly in MZ and DZ twins, shared environmental factors are sup-
posed to be more significantly involved than genetics.35,38,39 The
IBM SPSS 20.0 (IBM Inc, Chicago, IL) and Stata 12.0 packages
(StataCorp LP, College Station, TX) were used for the statistical
analyses.

The study was approved by the Regional Ethical Review
Board in Stockholm, Sweden.

RESULTS
Correlation analyses (Table 2) showed that all the included

variables (except burnout with age, children, and education for
women and burnout with age for men) were significantly corre-
lated, albeit on a fairly low level. Multivariate analysis of variance
showed, partly in line with hypothesis 2, that women perceived more
WHC (F = 25.91,13711; P < 0.001) and burnout (F = 679.41,13711;
P < 0.001), but there was no difference in HWC between men and
women (F = 0.451,13711; P > 0.05). Women had higher educational
degrees (χ 2 = 208.73; P < 0.001), and more women than men had
children living at home (χ 2 = 285.64; P < 0.001).

Linear mixed model analyses reported in Table 3 showed,
in line with hypothesis 1, that there were significant effects of
WHC and HWC on burnout. Model testing with and without the
covariates age, education, child responsibility, and job demands in-
cluded showed that there was no significant difference between the
compared models (likelihood ratio test, P < 0.05). These covariates
were therefore not included in the subsequent analyses. Nevertheless,
as opposed to hypothesis 4 stating that there would be no sex differ-
ences as regards the influence of familial factors, model fit statistics
comparing models with and without sex indicated an importance
of sex (likelihood ratio test, P < 0.001). The following analyses
were therefore stratified for men and women. Furthermore, as shown
in Table 3, there were significant differences for the between- and
within-pair effects for HWC, indicating that familial factors may
be involved in the association between HWC and burnout, and that
Model 2 better account to the data than Model 1. Moreover, model fit
statistics also showed that Model 2, including between- and within-
pair effects, fit data better than Model 1 (likelihood ratio test, P
< 0.001). Thus, the subsequent co-twin analyses were focused on
Model 2 and stratified by sex and zygosity (Table 4).

The results from the stratified co-twin analyses showed that
familial factors may not be involved in the association between WHC
and burnout (Table 4). Nevertheless, as regards HWC and burnout,
there was a significant difference for between- and within-pair effects
for MZ women, suggesting that familial factors may be involved in
the association between HWC and burnout. Wald’s test showed that
the between- and within-pair effects differed in DZ and MZ twins

TABLE 2. Pearson Correlations and Mean Values (Standard Deviations)a in a Cohort of Swedish Twins (n = 13,730
Individuals)b

Mean Values (SD) Correlations (Men Above and Women Below Diagonal)

Men Women WHC HWC Burnout Age SESc Child JD

WHC 2.06 (0.98)d 2.14 (0.98)d 1 0.53** 0.33** 0.11** 0.13** 0.10** 0.40**

HWC 1.62 (0.80) 1.62 (0.81) 0.46** 1 0.26** 0.14** 0.13** 0.17** 0.26**

Burnout 2.16 (1.12)d 2.70 (1.3)d 0.38** 0.30** 1 0.02*** 0.06** 0.05** 0.22**

Age 33.5 (7.68) 33.2 (7.71) 0.11** 0.14** 0.01*** 1 − 0.08** 0.50** 0.09**

SESe 2.35 (0.60)d 2.47 (0.60)d 0.13** 0.07** 0.01*** – 1 0.06** 0.06**

Childe 40%d 51%d 0.07** 0.19** 0.03*** 0.54** 0.07** 1 0.08**

JD 2.72 (0.01) 2.70 (0.01) 0.42** 0.20** 0.22** 0.07* 0.11** 0.02*** 1

*P < 0.05; **P < 0.001; ***not significant.
aFor child responsibility, the percentage having children living at home is noted instead of the mean value as this is a dichotomous variable.
bValues above the diagonal are correlations for men, and values below are for women.
cSES refers to the education level.
dSignificant difference between men and women (P < 0.001) calculated with MANOVA and chi-squared test (SES and child responsibility).
eCorrelations calculated with the nonparametric Spearman test.
HWC, home–work conflict; JD, job demands; MANOVA, multivariate analysis of variance; SD, standard deviation; SES, socioeconomic status; WHC, work–home conflict.

TABLE 3. Linear Mixed Model Analyses, β-Coefficients With 95% Confidence Intervals, of the Association Between
Work–Home Conflict and Home–Work Conflict and Burnout (n = 4446 Individuals in Complete Twin Pairs)a

Model 1 Model 2

BC CI (95%) BB CI (95%) BW CI (95%) BB − BW CI (95%)

WHC 0.40** 0.36–0.44 0.34** 0.20–0.47 0.36** 0.31–0.41 − 0.02*** −0.17–0.12

HWC 0.18** 0.13–0.23 0.34** 0.19–0.50 0.13** 0.06–0.19 0.22* 0.03–0.41

*P < 0.05; **P < 0.001; ***not significant.
aModel 1 refers to the complete sample not acknowledging co-twin scores (BC) and Model 2 between (BB) and within pairs (BW) as well as the difference of between- and

within-pair effects (BB − BW).
BB, between-pair effect; BW, within-pair effect; BB − BW, difference of between- and within-pair effects; CI, confidence intervals; HWC, home–work conflict; WHC,

work–home conflict.
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TABLE 4. Linear Mixed Model Analyses Between and Within Pairs, β-Coefficients With 95% Confidence Intervals,
of the Associations Between Work–Home Conflict and Home–Work Conflict and Burnout Stratified by Sex and Zygosity
(n = 4446 Individuals in Complete Twin Pairs)

BB CI (95%) BW CI (95%) BB − BW CI (95%)

WHC

All

Women (n = 2428) 0.27** 0.09–0.45 0.39*** 0.31–0.47 − 0.13**** − 0.33–0.08

Men (n = 2018) 0.35*** 0.18–0.53 0.32*** 0.25–0.39 0.03**** − 0.17–0.23

MZ

Women (n = 1342) 0.19**** − 0.04–0.43 0.36*** 0.26–0.46 − 0.16**** − 0.43–0.11

Men (n = 1176) 0.30* 0.07–0.54 0.32*** 0.22–0.41 − 0.01**** − 0.28–0.25

DZ

Women (n = 1086) 0.37** 0.09–0.64 0.44*** 0.32–0.56 − 0.07**** − 0.40–0.26

Men (n = 842) 0.41** 0.14–0.67 0.32*** 0.21–0.43 0.09**** − 0.22–0.39

HWC

All

Women (n = 2428) 0.50*** 0.28–0.71 0.12** 0.04–0.21 0.37** 0.11–0.64

Men (n = 2018) 0.22* 0.02–0.43 0.13** 0.04–0.22 0.09**** − 0.17–0.35

MZ

Women (n = 1342) 0.61*** 0.33–0.89 0.12* 0.01–0.23 0.50** 0.15–0.84

Men (n = 1176) 0.31* 0.02–0.59 0.08**** − 0.03–0.18 0.23**** − 0.11–0.57

DZ

Women (n = 1086) 0.33* 0.00–0.67 0.13**** − 0.01–0.28 0.20**** − 0.22–0.62

Men (n = 842) 0.09**** − 0.22–0.39 0.21** 0.06–0.35 − 0.12**** − 0.52–0.28

*P < 0.05; **P < 0.01; ***P < 0.001; ****not significant.
BB, between-pair effect; BW, within-pair effect; BB − BW, difference of between- and within-pair effects; CI, confidence intervals; DZ, dizygotic; HWC, home–work

conflict; MZ, monozygotic; WHC, work–home conflict.

(P < 0.01), suggesting that genetic rather than shared environmental
factors are involved in the associations. This means that hypothesis
3 was partly supported.

DISCUSSION
This study investigated the association between WHI and

burnout, while taking genetic and shared environmental factors into
account. In line with previous research,6,7,9 and according to the
first hypothesis, main effects were found for both HWC and WHC
on burnout, even after control for various covariates, suggesting that
interference between demands in work and at home is an important
factor for burnout.

The model fit comparisons showed that the covariates age,
education, job demands, and child responsibility were not strongly
involved either for WHC and burnout or for HWC and burnout,
suggesting that for instance older and younger participants, and par-
ticipants with and without children living at home, were as much
affected by WHC and HWC in terms of burnout. This is in parallel
to a longitudinal study by Rantanen and colleagues26 showing that
WHI was not limited to the early part of employees’ working career
or to employees with small children. Home demands could, for in-
stance, include taking care of older parents, suggesting that WHI is
a better label than work–family interference in this context.

Nevertheless, these study results showed that sex had an im-
pact on the level of WHI and burnout as well as in the extent genetic
and shared environmental factors affect the associations between
WHI and burnout. Even though women and men seem to perceive
similar levels of WHI, indicating that these results should be treated
with caution, the significant differences that were found, and thus
partly support the second hypothesis in this study, are in line with
previous studies,20,27 showing that women perceive more burnout as
well as slightly more WHC than do men, but not more HWC. One

explanation for women scoring higher on burnout has been attributed
to women having a higher total workload and that they are exposed
to more stressors than men, but also the fact that women experience
more conflicts in combining domestic and paid work than men do.3

Indeed, the small but significant difference in WHC indicates that
women perceive more conflicts with work demands (such as thinking
about work at home and overtime work) affecting their possibility
to perform home duties (such as preparing dinner and taking care of
children or parents). This could perhaps be attributed to traditional
gender role patterns, such as home duties to a higher extent being
the main responsibility for women, which, in turn, may contribute to
higher demands put on women to perform and be present in the home
domain. Research shows that women typically spend more time in
their home role than men do, regardless of the amount of time they
spend on work.40 The conflict of home demands interfering with
work (HWC) did not differ between women and men, which is in
line with previous studies.27,41,42 As found in other studies,42 both
men and women in this study perceive a higher interference of work
demands on home duties than home demands on work tasks. This
may be interpreted as a consequence of the increasing boundaryless
work in which it is possible to work at any time and at any place.43

Taken together, these results suggest that potential differences be-
tween men and women may be of value to include in preventive
efforts as well as in future research of WHI and burnout.

Factors shared by twins were hypothesized to be involved in
the associations between WHI and burnout. This was based on previ-
ous studies, which have found that genetic components are involved
in perceived demands24 and burnout21,23 and that familial factors
are found to be involved in the associations between stressors and
health.25 The co-twin analyses in this study show that familial fac-
tors may be involved in the association between HWC and burnout,
and stratification on sex shows that this result seems to be driven by
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MZ women. Factors shared by female co-twins therefore seem to be
more involved in the association between home demands interfering
with work and burnout symptoms compared with the impact of work
interfering with home duties and its effect on burnout symptoms.
Moreover, the results suggest that genetic factors may account for
this confounding to a higher extent than family environment as the
between- and within-pair differences differed in MZ and DZ women.
This could be explained by personality traits such as neuroticism or
coping behavior, shown to be heritable,22,44 being involved in women
in a higher extent than for men. In this matter, a neurotic disposition
could contribute to more negative emotions in a situation with de-
mands at home interfering with demands at work, which may lead to
burnout symptoms. Taken together, these twin analyses partly sup-
port hypothesis 3 in so that biological factors are involved in the
association between HWC and burnout but reject hypothesis 4 as
there indeed seems to be sex differences in the influence of familial
factors.

As regards the association between WHC and burnout, this
study showed that familial factors were not significantly involved.
Moreover, as age, education, children living at home, and job de-
mands did not affect this association, this suggests that the associa-
tion between WHC and burnout is rather direct and not affected by
these factors. Even though other factors could possibly affect WHC
and its impact on burnout, such as partners’ employment status and
the importance of work and family roles to the individual, these
results underscore the utility for employers to improve employees’
WHC per se to reduce burnout and possibly other stress-related ill-
health. Nevertheless, as others have suggested, it is also important
for the employees themselves to develop self-regulation strategies to
encounter negative spillover of work at home, such as not working
from home.45,46 As women perceive more WHC than men, this may
be particularly important in female employees.

A limitation in this study is the cross-sectional design that
limits conclusions of the direction of the associations. Also, the
single-item measures available in the twin data and used to measure
WHI may possibly not capture the complete and complex construct
of work interfering with the domestic domain. Nevertheless, the
single items used in this study are well-established and validated
measures.32 The main strength of the study is that the magnitude
of the associations between WHI and burnout is clarified by the so-
phisticated co-twin control design, in which it is possible to control
for genetic and shared environmental factors as well as sex and age
in matched twin pairs. Future behavior genetic studies could focus
on the association between work–family interference and burnout
over time, including personality characteristics as potential moder-
ating variables. Also, elaboration on a possible moderating effect of
WHI on the genetic and environmental influences on burnout could
further increase the understanding of the relation between WHI and
burnout.

CONCLUSIONS
The present results show that both WHC and HWC are signif-

icantly associated with burnout, and that these associations are not
affected by age, education, job demands, or children living at home.
Women perceive more burnout and slightly more negative interfer-
ence of work demands on the home domain but not more interference
of home demands on work duties. Co-twin analyses point to rather
direct associations being present between WHC and burnout but
a confounding of genetic factors in HWC and burnout in women.
On the basis of this, by providing knowledge of the mechanisms of
WHI and burnout, this study underscores the utility for employers
to improve employees’, in particular women’s, WHC per se to re-
duce burnout. It is also important for the employees themselves to
develop self-regulation strategies to encounter negative spillover of
work at home, such as not working from home, which is increasingly
prevalent in today’s boundaryless work life. Moreover, because of

genetic confounding in HWC and burnout for women, it is of sig-
nificance to take into account women’s individual characteristics to
reduce burnout.
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