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Background: Work–life interference has been associated with adverse health outcomes. Here, we quantify the
association between work–life interference and subsequent sick leave. Methods: Respondents from a randomly
drawn cohort of the general working Norwegian population were interviewed in 2009, 2013 and/or 2016. Mixed-
effects logistic regression models were used to assess prospective associations of self-reported work–life interfer-
ence and risk of subsequent physician-certified sick leave of 1–16 days (low-level) and >16 days (high-level) in
strata of men and women. To quantify the importance of work–life interference as risk factors for sick leave, we
estimated the population attributable risk (PAR). Results: Both low- and high-level sick leave were most prevalent
among women while the prevalence of work–life interference was similar between sexes. Risk of sick leave was
higher among women reporting work–life interference sometimes or often in comparison with seldom or never
flow- and high-level sick leave odds ratio (OR)¼1.21 [95% confidence interval (CI)¼1.07–1.37] and 1.30 (95%
CI¼1.14–1.49), respectivelyg. The associations for high-level sick leave progressively increased with the level of
work–life interference [highest OR¼ 1.44 (95% CI¼1.19–1.75)]. In men, there was no consistent higher risk of sick
leave according to more frequent work–life interference [low- and high-level sick leave OR¼ 1.00 (95% CI¼0.87–
1.14) and 0.98 (95% CI¼0.84–1.16), respectively], but the risk of high-level sick leave tended to be higher among
men reporting work–life interference often (OR¼ 1.21, 95% CI¼0.98–1.50). Estimating PAR, 6.69% (95%
CI¼1.52–11.74) of low-level and 9.94% (95% CI¼4.22–15.45) of high-level sick leave could be attributed to
work–life interference among women. Conclusions: Self-reported work–life interference was associated with a
higher risk of sick leave, with the most consistent results among women.
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Introduction

Balance and potential conflict between paid employment and
domains outside work are often referred to as work–family or

work–life conflict, balance or interference. In 2016, about one in five
workers in the European Union reported poor work–life balance.1

The reconciliation of work and life demands is sought after not only
by individuals but also by businesses and policymakers. Work–life
interference arises due to requirements to fulfil incompatible expect-
ations in both the work and the home arena. The rise in job demands
and requirements associated with long working hours, frequent over-
time and workplace understaffing contributes to this imbalance.2 At
home, interference frequently stems from demands associated with
care responsibilities and demands associated with the pursuit of fam-
ily, friends and interests.3 Although rising flexibility in both the work
and family domains, e.g. via opportunities for flexible working hours
and telework, have been suggested to offer opportunities to improve
work–life interference, concerns have been raised that new challenges
may also arise as the boundaries between work and leisure become
blurred.4

Within most theoretical frameworks work–life interference is
defined as a form of inter-role conflict whereby the demands of
the work and family roles are irreconcilable.2,5 This may cause strain
over time, which may contribute to poorer health and increased risk
of sick leave. In line with this perspective, observational studies have
reported associations with risk of burnout, exhaustion and work-

related strain.2,3,6 One meta-analysis found that work–life interfer-
ence was associated with life satisfaction and psychological strain, as
well as somatic symptoms and mental health outcomes such as de-
pression and anxiety.3 Similarly, a recent review of the literature
found that work–life interference was associated with poor mental
and physical health, in European populations.4 Stress-related disor-
ders are among the leading causes of long-term sick leave.7

Sick leave can be defined as absence from work due to impaired
functioning caused by health problems. Long-term sick leave comes
at a substantial financial loss to society and can be a gateway to
labour market exclusion.8 Few studies examine the relationship be-
tween work–life interference and subsequent sick leave, and the
results are inconsistent. A systematic review of eight studies con-
cluded that there is moderate evidence for a prospective association
between work–life interference and subsequent sickness absence, but
there is a need for further studies, especially from representative
samples.9 The same systematic review, further identified that
work–life interference could explain a proportion of the association
between female sex and increased sickness absence. Recently, a study
of the Swedish general working population reported a significant
association between work–life interference and subsequent sick leave
in both men and women.10

The aim of the present study was to investigate the prospective
associations between self-reported work–life interference and subse-
quent physician-certified sick leave. Considering the literature, we
hypothesize that effects may be larger in women, and hence examine
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effects in women and men separately. Lastly, to indicate the import-
ance of work–life interference as a risk factor for sick leave at the
population level, we calculate the population attributable risk (PAR).

Methods

Study population and design
The Survey of Level of Living-Working Conditions is an ongoing and
nationwide survey of Norwegian residents aged 16–66 years, where
Statistics Norway collects data every 3 years by the mode of phone
interviews (0.5% of interviews are completed face-to-face). The de-
sign of the study includes a longitudinal element, meaning that indi-
viduals are invited to participate multiple times. The present study
included data from three consecutive surveys. The first survey (data
collection: June–January 2009/10) conducted 12 255 interviews
(60.9%) out of a gross sample of 20 136 randomly drawn from the
population. The second survey (April–January 2013/14) re-invited
the same gross sample to participate and 10 875 responded
(53.1%). The third survey (September–April 2016/17) re-invited
two-thirds of the original gross sample and replaced one-third
with a new randomized subsample due to a planned rotation of
the panel selection, conducting 10 655 interviews (52.6%). At each
iteration of the survey, participants aged 17, 18 and 19, and immi-
grants were supplemented to ensure the representativeness of the
sample. Statistics Norway report few differences between the
respondents and the gross sample on the benchmarks of age, sex
and region.11–13

From the three surveys, we included only respondents that
reported to be in paid work for at least 1 h or temporarily absent
from work during the interview week. In addition, the respondent
had to be registered with an employee relationship of at least 50
working days in the year of the survey as well as in the subsequent
year, as judged by data from the Norwegian Labour and Welfare
Administration’s sickness benefit register. Respondents that were
self-employed with no employees, had missing values on either the
exposure variable, education level or occupation, were excluded.

Final sample
The respondents in the three surveys constituted a sample of 33 795
observations nested in 20 341 individuals. We excluded 7812 obser-
vations not defined as a current worker at the time the survey was
conducted and 3895 observations who did not meet the criteria for a
minimum of 50 working days during the survey year and the sub-
sequent year. The final sample that was included in statistical anal-
yses comprised 21 663 observations nested in 13 473 individuals. For
additional details, see table 1.

Measurements

Exposure
Work–life interference was measured with the question: ‘How often
do the demands at your work interfere with your home and family
life?’ Answer categories were ‘very seldom or never’, ‘rather seldom’,
‘sometimes’, ‘rather often’ or ‘very often or always’. By combining
‘very seldom or never’ with ‘rather seldom’ and by combining ‘rather
often’ with ‘very often or always’, we created a three-level discrete
variable with the categories ‘seldom or never’, ‘sometimes’ or ‘often
or always’. In addition, the ‘sometimes’ and ‘often or always’ catego-
ries were combined into a single category (‘combined’) to dichotom-
ize the exposure measure.

Outcomes
Sick leave data were obtained from the Norwegian Labour and
Welfare Administration’s sickness benefit register. In Norway,
employees are fully compensated from the first day with sick leave.
Employees have the right to self-certify for three sick leave periods of

up to 3 days, and some up to 8 consecutive days. If a single period of
absence exceeds the specified number of days (i.e. 3 or 8 days), a
physician’s certificate is required. The sickness benefit registry
includes physician-certified sick leave data (i.e. not self-certified)
for workers living in Norway registered with an employee relation-
ship of at least 4 h of work per average working week. Self-employed
workers are not included in the registry. Data on sick leave were
available as accumulated physician-certified sick leave days per cal-
endar year. Consequently, the years 2010, 2014 and 2017 were used
as the follow-up period for respondents.

The distribution of the number of sick leave days per year in the
study population is highly skewed and clustered around zero, which
complicates multi-level statistical modelling. Accordingly, the sick leave
variable was recoded into three categories: ‘0 days’, ‘1–16 days’ (low-
level of sick leave) and ‘>16 days’ (high-level sick leave). The cut-off at
16 days was chosen since after this number of days, the employer is no
longer required to pay the employee’s sickness absence. Moreover, this
number is close to the median number of days of sick leave observed in
the study (15 days). After 16 days of sickness absence, payment is made
by the Norwegian Labour and Welfare Administration.

Covariates
Information about sex, age, education level, the number of actual
working days, working hours per week, marital status, number of
children living at home and baseline sick leave were derived from
administrative registry data. Occupation was assessed during the
telephone interview from self-report and coded by a trained inter-
viewer into a professional title in accordance with the International
Standard Classification of Occupations (ISCO-08). Professional titles
were categorized into 17 occupational groups using the first and
second digits of the ISCO-08 code (see Supplementary table S1).

Statistical analysis
We used the Chi-square test to assess the distribution of work–life
interference and sick leave by covariates in strata of sex. To assess the
association between work–life interference and the risk of sick leave,
we applied generalized linear mixed models (GLMM). The approach

Table 1 Sample

Sample per survey Sample in total

2009 2013 2016 Observations Individuals

Gross samplea 20 136 20 492 20 272 60 900*
Net sampleb 12 255 10 875 10 665 33 795 20 341
Response percentage 60.9 53.1 52.6 55.5
Working populationc 9279 8375 8329 25 983 15 866d

Active employee
relationship of at
least 50 dayse

7709 7077 7302 22 088 13 731

Eligible samplef 21 663 13 473

a: Randomly drawn population sample (* maximum number of
possible observations).

b: Total number of respondent including employed and non-
employed individuals.

c: Respondents who were in paid work for at least one hour during
the interview week, or were temporarily absent from such work
were interviewed about working conditions.

d: Sum of individuals that were interviewed about working
conditions in one survey (n¼8504), two surveys (n¼4607) and
three surveys (n¼2755).

e: Registered with an active employee relationship of at least 50
actual working days in the survey year and the following year in
the sickness absence register.

f: Eligible sample after deletion of respondents with missing values
[n¼258 (1.9%) individuals].
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is appropriate when analysing non-normal outcome variables that are
clustered within units, such as repeated observations from the same
individuals in this case, and when the follow-up does not vary between
cases. GLMMs use all available data by computing maximum likeli-
hood estimates based on valid data from at least one time point.

All analyses were carried out using the statistical software R
v.3.6.1. We used the glmer command of the package lme4 (logistic
link function) to compute mixed effects logistic regressions.
Estimates were based on an adaptive Gaussian Hermite approxima-
tion of the likelihood with 10 integration points.

Four time-lagged regression models were run with sick leave
regressed on work–life interference the previous year. All models
included random intercepts to control for dependency of measure-
ments within individuals (i.e. considering the individual’s general
level of sick leave across time). Model 1 (crude model) was adjusted
for age. Further adjustments for number of actual working days,
working hours per week, occupation and educational level were car-
ried out in model 2. In model 3, we adjusted for children under the
age of 18 living at home and marital status. Lastly, model 4 was
further adjusted for sick leave days the year of the survey interview.
The prospective associations between work–life interference and sick
leave were reported as odds ratios (ORs) with 95% confidence inter-
vals (CIs). All analyses were stratified by sex. Statistical significance
was accepted at P< 0.05.

The results of model 4 were used to calculate the population at-
tributable risk percent (PAR %) of work–life interference among

women. PAR was calculated using the formula Pd*((OR � 1)/OR),
where Pd is the proportion of cases exposed to the risk factor in
question. The lower and upper limits of the 95% CI for PAR% were
calculated from the general PAR% formula using the lower and
upper limits of the 97.5% CI for Pd and OR. Summary attributable
risk was calculated according to the formulae: 1(1 PARvar1)(1
PARvar2)(1 PARvar3).14 The interpretations of PAR estimates are
based on the theoretical assumption that the exposure–response re-
lationship is causal.

Results

Descriptive statistics
Supplementary table S1 shows the number of observations, the
prevalence of different levels of work–life interference, and the preva-
lence of low-level and high-level sick leave according to baseline
characteristics among men and women in the study population.
The prevalence of often work–life interference was highest in the
age group 35–49 years in both women and men, which is consistent
with the higher prevalence among respondents reporting that they
were living with children at home. Work–life interference was also
higher among respondents with higher levels of attained education
and in occupations responsible for the management, teaching and
among professionals within and outside the health sector. Sick leave
was more prevalent among women than men and among

Table 2 Mixed effects logistic regression: sick leave at 1-year follow-up regressed on work–life interference measured at baseline

Low-level sick leave £ 16 days High-level sick leave > 16 days
na 5 8129/9766, casesb 5 2247/1656 nc 5 7956/9447, casesb 5 2074/1337

Women Men Women Men
Incidence n (%) n (%) n (%) n (%)

Seldom/never 1371 (27.0) 1082 (18.1) 1206 (24.5) 871 (15.1)
Sometimes 622 (28.7) 403 (16.0) 564 (26.8) 279 (11.6)
Often 286 (28.5) 211 (14.8) 333 (31.7) 216 (15.1)
Combined 908 (28.6) 614 (15.5) 897 (28.4) 495 (12.9)

ORd (95% CI) ORd (95% CI) ORd (95% CI) ORd (95% CI)

Model no. 1
Seldom/never 1.00 1.00 1.00 1.00
Sometimes 1.12 (0.97–1.33) 0.85 (0.74–0.99) 1.20 (1.02–1.41) 0.67 (0.54–0.82)
Often 1.11 (0.92–1.33) 0.77 (0.64–0.92) 1.76 (1.43–2.17) 0.99 (0.78–1.26)
Combined 1.11 (0.99–1.26) 0.82 (0.72–0.93) 1.36 (1.18–1.57) 0.78 (0.65–0.93)

Model no. 2
Seldom/never 1.00 1.00 1.00 1.00
Sometimes 1.20 (1.06–1.36) 1.01 (0.87–1.17) 1.25 (1.06–1.48) 0.86 (0.70–1.05)
Often 1.21 (1.02–1.42) 1.00 (0.82–1.21) 1.80 (1.45–2.23) 1.23 (0.96–1.57)
Combined 1.23 (1.09–1.40) 1.00 (0.88–1.14) 1.40 (1.21–1.63) 0.92 (0.77–1.10)

Model no. 3
Seldom/never 1.00 1.00 1.00 1.00
Sometimes 1.22 (1.06–1.40) 1.01 (0.87–1.17) 1.24 (1.05–1.47) 0.78 (0.64–0.96)
Often 1.23 (1.02–1.49) 0.99 (0.81–1.19) 1.71 (1.38–2.12) 1.19 (0.93–1.51)
Combined 1.23 (1.08–1.39) 1.00 (0.88–1.14) 1.36 (1.17–1.58) 0.94 (0.79–1.12)

Model no. 4
Seldom/never 1.00 1.00 1.00 1.00
Sometimes 1.21 (1.05–1.39) 1.00 (0.87–1.16) 1.21 (1.04–1.41) 0.82 (0.69–0.99)
Often 1.16 (0.96–1.40) 0.97 (0.81–1.18) 1.44 (1.19–1.75) 1.21 (0.98–1.50)
Combined 1.21 (1.07–1.37) 1.00 (0.87–1.14) 1.30 (1.14–1.49) 0.98 (0.84–1.16)

a: Net sample excluding cases (observations) of high-level sick leave from the denominator (women/men).
b: Number of sick leave observations during follow-up (women/men).
c: Net sample excluding cases (observations) with low-level sick leave from the denominator.
Combined: combination of the ‘sometimes’ and ‘often’ work–life interference exposure measures.
d: Fixed effects from the random effects logistic regression models.
Model no. 1 Adjustment for age.
Model no. 2 þNumber of actual working days (continuous), working hours per week, occupation and education level and random intercept.
Model no. 3 þChildren under 18 living at home and marital status.
Model no. 4 þSick leave days the year of the survey interview.
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respondents with a lower level of attained education. In terms of age
groups, a low level of sick leave between 1–16 days was more preva-
lent with younger age, while a high level of sick leave exceeding
16 days were more prevalent with a higher age. There was no marked
difference in the prevalence of sick leave according to having chil-
dren at home.

Associations between work–life interference and sick
leave at 1-year follow-up among men and women
Table 2 shows frequency distributions as well as ORs and 95% CIs
for low-level and high-level sick leave according to the frequency of
self-reported work–life interference in strata of men and women.

Among women, ORs for both low-level and high-level sick leave
were in direction of increased ORs [low-level sick leave OR¼ 1.21
(95% CI¼ 1.05–1.39) and 1.16 (95% CI¼ 0.96–1.40), for sometimes
and often work–life interference, respectively]. ORs for high-level sick
leave increased with a higher level of work–life interference in a linear
pattern [high-level sick leave OR¼ 1.21 (95% CIs¼ 1.04–1.41) and
1.44 (95% CI¼ 1.19–1.75), for sometimes and often work–life inter-
ference, respectively], suggesting a dose–response relationship.

Among men, ORs for both low-level and high-level sick leave were
in direction of no difference in risk, when evaluating the two expos-
ure categories (sometimes or often) combined [low- and high-level
sick leave OR¼ 1.00 (95% CI¼ 0.87–1.14) and 0.98 (95% CI¼ 0.84–
1.16), respectively]. However, the highest risk for men was observed
for high-level sick leave [OR¼ 1.21 (95% CI¼ 0.98–1.50)] among
those reporting often experiencing work–life interference.

Population attributable risk to work–life interference
To quantify the potential importance of work–life interference as a
risk factor for sick leave at the population level, we estimated the
PAR of sick leave according to work–life interference. PAR was
estimated for women only, because the association between work–
life interference and sick leave was inconclusive for men. When
combining both categories of more frequent work–life interference,
the model estimates that 6.69% (95% CI ¼ 1.52–11.74) of low-level
sick leave and 9.94% (95% CI ¼ 4.22–15.45) of high-level sick leave
in the follow-up year could be attributed to work–life interference
(table 3).

Discussion
The aim of this study was to investigate the association between work–
life interference and sick leave among women and men in a general
working population sample. Results showed consistent associations be-
tween higher frequency of work–life interference and both low- and
high-level sick leave among women, even after adjusting for sick leave
at baseline. The associations were less consistent among men. Estimates
of PAR show that 6.69% of low-level and 9.94% of high-level sick leave
could be attributed to work–life interference among women.

The findings add to the growing literature indicating that inter-
ference between work and private life can cause strain which may
subsequently lead to long-term sick leave.2,3,6 They are in line with
previous findings suggesting that work–life interference increases the
risk of sickness absence.6 While previous studies showed an associ-
ation with self-reported sick leave, the present study shows an asso-
ciation with the risk of registered sick leave, which strengthens the
data in support of an association.

In the study population, the frequency of work–life interference
was similar among both men and women, but women had a much
higher prevalence of sick leave than men. Interestingly, an associ-
ation between work–life interference and sick leave was mainly
observed among women. One possible explanation could be that
women on average experience work–life interference more intensely
than men, although not necessarily more often. It is a limitation of
our study that we only measured the frequency of work–life inter-
ference and not the ‘intensity’ per se. Another possible explanation is
that women could be more susceptible than men to the potential
health consequences of a given level of interference between work
and life. A higher susceptibility could again be explained within the
framework of the double-burden hypothesis, which states that des-
pite recent changes in household organization, women still carry the
primary burden of domestic duties.15 When domestic demands meet
work demands, women face pressure from two domains, creating a
double burden that, according to the hypothesis, can contribute to ill
health,16 which may lead to a higher risk of subsequent sick leave.
However, our results do not rule out the role of work–life interfer-
ence as a potential risk factor for high-level sick leave among men
but rather suggest that it may be more important among women. In
comparison, a study of nearly 12 000 Swedish twin pairs found that
work–life interference was associated with higher odds of sick leave,
but after controlling for health and familial factors, the association
remained for sick leave due to stress-related diagnoses for men
only.17 Therefore, we need further studies to ascertain whether the
level at which work–life interference may impact health and the risk
of sick leave is different for women and men, in addition to identi-
fying the factors related to the life domain, work domain, or both,
that have the most influence in this regard.

The present study carries many methodological strengths, includ-
ing the use of a large, randomly drawn representative sample of the
Norwegian working population, a prospective design, as well as the
use of registry-based data to measure the number of sick leave days
per year. Analyses performed by statistics Norway suggest that al-
though non-response was more frequent among invited participants
with an elementary level of education, only minor differences were
found between responders and non-responders in terms of age, gen-
der and geographical region.11 The use of registered sickness absence
data minimized loss to follow-up, and mixed-model analyses are also
in part robust to attrition and give unbiased results when the miss-
ingness is not completely random but can be fully accounted for by
variables in the model.

Table 3 Population attributable risk

Sick leave £ 16 days Sick leave > 16 days
na 5 8254/9940, casesb 5 2279/1696 nc 5 8078/9610, casesb 5 2103/1366

Women Men Women Men
PAR (%) (95% CI) PAR (%) (95% CI) PAR (%) (95% CI) PAR (%) (95% CI)

Model no. 3
Sometimes 4.71 (0.78–8.62) – 6.69 (1.52–11.74) –
Often 1.72 (0.74–4.27) – 4.88 (1.91–7.85) –
Combined 6.69 (1.52–11.74) – 9.94 (4.22–15.45) –

a: Net sample excluding cases (observations) of high-level sick leave from the denominator (women/men).
b: Number of sick leave observations during follow-up (women/men).
c: Net sample excluding cases (observations) with low-level sick leave from the denominator.
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Sick leave was measured as the accumulated number of days during
a calendar year, because precise start and stop dates for a given period
of sick leave were not available. As such, the follow-up period is the
year after the survey for most respondents, but the same year as the
survey for some respondents. Theoretically, it is also possible that
several sick leave periods add up to our definition of high-level sick
leave. However, we consider it less likely that very many employees
with high-level sick leave have several short-term spells. Moreover,
work–life interference was operationalized using a single-item measure
‘How frequently do the demands at work disturb your home or family
life?’. There is no single validated widely accepted measure of work–life
interference, which may complicate comparison of different studies. In
the present study, we are also unable to capture details regarding the
nature of work–life interference such as directionality (work-to-life or
life-to-work),3,18 or type of interference (time, strain, behaviour or
energy-based),4,5 and this a limitation. Finally, bidirectionality or re-
verse causation cannot be ruled out; poor health in itself could impact
on work–life interference, not only the other way around.4

Conclusion
Self-reported work–life interference was associated with a higher risk
of register-based sick leave in the following year in a representative
sample of Norwegian workers. The association appeared stronger
and more consistent among women, with more pronounced risk
estimates for high-level sick leave.
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Supplementary data are available at EURPUB online.
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Key points

• As the lines between work and leisure become blurred, there is
increasing concern about the potential health consequences of
work–life interference.

• Here, we show that work–life interference is associated with an
increased risk of subsequent sick leave, most clearly among
women.

• The risk of high-level sick leave (>16 days) increases with
increased work–life interference among women, suggesting a
dose–response relationship

• The results are less clear among men, but with a tendency
towards an increased risk of high-level sick leave among
those reporting often experiencing work–life interference.

• The findings suggest that work–life interference could be a risk
factor for sick leave and that women could be more susceptible
than men.
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