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Background: Sickness absence is more prevalent among mothers caring for children with disability compared to
those caring for non-disabled children. Working in a poor working environment may worsen the impact of care
burden on health outcomes among mothers of children with disabilities.

Objective: The study investigated how sickness absences are associated with mechanical and psychosocial
occupational exposures among mothers caring for children with and without disabilities.

Methods: The study included children born between 2005 and 2013 and their respective mothers (N = 147, 507).
Using register data from Statistics Norway, a Zero-Inflated Negative Binominal Regression was fitted to estimate
the relationship between mechanical and psychosocial occupational exposures and sickness absence among
employed mothers.

Results: Mothers caring for children with disability had higher levels of sickness absences, even after adjusting for
psychosocial and mechanical occupational exposures, and other possible confounding factors. When the occu-
pational exposures analysed separately, both mechanical and psychosocial indices had a significant positive main
effect on the number of sick days. The main effect of psychosocial exposure was no more significant in a
simultaneous analysis, but mechanical exposure maintained its significant positive effect. However, we found no
statistically significant differences in the number of sick absence days between mothers of children with and
without disability based on their levels of psychosocial or mechanical job exposures.

Conclusions: The findings emphasize the need of providing support to mothers caring for children with disability
that help them manage occupational health risks.

1. Introduction States, Canada, Australia, Belgium and Norway, have demonstrated

that, as a result of their increased caregiving responsibilities, mothers of

As more women have entered the labour market in the contemporary
world, conflicts over how to best balance their work- and family re-
sponsibilities have grown (Campos-Serna et al., 2013; Kafetsios, 2007).
Although that gender gap is narrowing, mothers still bear more re-
sponsibility than fathers for addressing the care-related demands of their
families (Blair-Loy, 2009). The care burden responsibility appears to be
stronger among mothers caring for children with disability than for
those caring for non-disabled children (Brekke & Nadim, 2017; Burton
et al., 2008; Morris & Zaidi, 2020). Studies conducted in the United
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children with disability reduce their work hours, earn less, and even
withdraw from paid jobs (Bourke-Taylor et al., 2011; Brekke & Nadim,
2017; Burton et al., 2008; Hauge et al., 2013; Olsson & Hwang, 2006;
van Dyck et al., 2004; Vinck & Brekke, 2020; Wondemu et al., 2022).
Such demanding caregiving responsibilities may adversely impact par-
ents health (Burton et al., 2008; Hauge et al., 2013), resulting in long
term sickness absence (Brekke, Friih, et al., 2017; Brekke & Nadim,
2017; Wendelborg & Tgssebro, 2016).

Mothers are generally more susceptible to sickness absences than
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other women (Mastekaasa, 2000), and mothers of children with
disability have higher sickness absence rates than mothers who do not.
For example, using longitudinal register data from Norway, Brekke and
Nadim (2017) found that compared to mothers of children without
disability, long-term sickness absence among mothers caring for a child
with chronic illness or disability were higher in the post-birth period.
This is consistent with the findings of Brekke, Friih, et al. (2017) and
Hauge et al. (2015). Hauge et al. (2015) reported that mothers of chil-
dren with moderate to severe care needs were more likely to be on
long-term sick leave than other mothers due to psychosocial problems. A
Swedish study by Hedov et al. (2006), by contrast, reported no differ-
ences between parents of children with Down syndrome and those with
non-disabling conditions.

Sickness absence among mothers of children with disability may be
affected by social determinants of health, such as work and its associated
conditions. Work is generally important for generating income and
strengthening physical and mental health (Snashall & Patel, 2012).
However, some types of work characterised by poor working conditions
can be hazardous and constitute a health risk (Burgard & Lin, 2013;
Snashall & Patel, 2012; van der Noordt et al., 2014; Waddell & Burton,
2006). Research has indicated that women have more work-related
health problems than men, occupy fewer managerial positions, and
enjoy less autonomy at work (Graveling, 2011; Schiitte et al., 2015).
Because they already have existing high care obligations, working in a
poor environment may have a stronger adverse effect on the physical
and mental health of mothers of children with disability, resulting in
long-term sickness absence. To the best of our knowledge, the health
effect of exposure to poor working conditions among mothers of chil-
dren with disability has rarely been studied. Specifically, there are
hardly any studies that have examined for the impact of mechanical and
psychosocial job exposures among this group of mothers. Using register
data from Statistics Norway, this paper investigated how sickness ab-
sences are associated with mechanical and psychosocial occupational
exposures among mothers of children with and without disabilities.
More knowledge on the adverse impact of occupational exposures on
sickness absence may help in addressing work-related health burden of
mothers of children with disabilities.

1.1. The health effects of occupational exposures

As aresponse to Marx’s (1992) recognition that contemporary labour
is exploitative, a number of studies in the health sciences have focused
on adverse occupational exposures that can impact health (Burgard &
Lin, 2013). Several scholars, such as Butterworth et al. (2011); Fletcher
et al. (2011); Hansen et al. (2015); Kim and von Dem Knesebeck (2015)
report that workplace exposures, like physical and psychosocial hazards
have a detrimental influence on physical and mental health. Despite
contradictory results on differences in occupational exposures between
men and women (Campos-Serna et al., 2013), research examining
gender perspective on occupational health (e.g. Vermeulen & Mustard,
2000) has demonstrated that employed women face poorer working
conditions than men, resulting in a greater health burden. According to a
systematic review on gender inequalities in occupational health con-
ducted by Campos-Serna et al. (2013), women appear to be affected
differently than men by health problems due to occupational exposures.
They tend to report poorer physical and mental health compared to men.
For example, musculoskeletal symptoms were more commonly reported
by women than men (Alterman et al., 2008; de Zwart et al., 2001; Emslie
et al., 1999). This may be because they often engage in jobs that require
repetitive hand movements and prolonged standing (Artazcoz et al.,
2007).

Occupational exposures include psychosocial, mechanical (specific
form of physical), biological, and chemical exposures. Previous studies
have extensively investigated chemical, biological, and other forms of
physical hazards. In this paper, we will focus on mechanical and psy-
chosocial exposures. Mechanical job exposures include heavy lifting and
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physical labour associated with musculoskeletal disorder (Hermansen &
Dahl, 2022), while psychosocial job exposures may be best exemplified
by the aspects of Karasek’s (1979) model: psychological demands, de-
cision latitude, and social support. Female-dominated occupations, such
as shop salespersons and other sales personnel, nurses, nursing and care
assistant, cleaners, and waitresses, are examples of professions that fall
under both high mechanical and psychosocial exposures.

Studies document the relationship between mechanical job expo-
sures and poor health outcomes among the working population (e.g.
Harkness et al., 2003; Hoogendoorn et al., 1999; Kuiper et al., 1999;
Sterud & Tynes, 2013). Mechanical occupational exposures, such as
uncomfortable work positions, heavy loads, and repetitive movements
commonly result in musculoskeletal pain. A three-year follow-up study
of the general working population in Norway by Sterud and Tynes
(2013) demonstrated a significant association between work-related
mechanical exposures (e.g., highly demanding jobs, prolonged stand-
ing, and awkward lifting) and lower back pain. The results are compa-
rable to what Harkness et al. (2003) found in a prospective cohort study
of newly hired young workers: that mechanical exposures like lifting and
pulling heavy weights were strong predictors of lower back pain.
Occupational mechanical exposures have also been linked to an increase
in sickness absences (Andersen et al., 2012; Hermansen & Dahl, 2022;
Labriola et al., 2006; Sommer et al., 2016). For example, a longitudinal
study conducted in Denmark by Sommer et al. (2016) found a statisti-
cally significant positive association between mechanical exposure and
sickness absence. Using data from the Danish Work Environment Cohort
Study, Labriola et al.’s (2006) study revealed that work-related me-
chanical exposures, such as working with arms lifted, bending over
frequently, and repeated monotonous work, were associated with sick-
ness absence. Their findings are consistent with a study by Hermansen
and Dahl (2022) which validated an occupational mechanical job
exposure index using data from nationwide Norwegian surveys and
registry data. Their mechanical occupational index predicted a consid-
erably increased risk of experiencing long-term sickness absences for
women, based on both self-reported surveys and measured data from the
national registry.

Burgard and Lin (2013) reported that psychosocial occupational
exposures are linked to health risks that appear to progressively
contribute to diseases, such as psychiatric illness, musculoskeletal pain,
insomnia, and coronary heart disease. Using national survey data from
Sweden and the United States, Karasek (1979) developed and validated
the job strain model, which postulates that mental strain arises when
job-related demands are high but control over job-related decision--
making is low. According to the model, addressing health risks requires
balancing and controlling the demands of work (e.g., work pace and
hours). Karasek’s findings show that the interaction between heavy
job-related demands and low latitude over job-related decision-making
is associated with mental strain. Roughly a decade later, Karasek and
Theorell (1990) added that psychosocial working conditions charac-
terised by low autonomy, time pressure, and heavy job-related demands
substantially affect physical and mental health. More recently, a pro-
spective study in the United States by Fletcher et al. (2011) examined
how physical demands on the job and the working environment affect
people’s health. They found that individuals with long exposure to
stressful situations at work have poor health, which accords with the
results of Warren et al. (2004), who used data from a longitudinal study
in Wisconsin to report that psychosocially demanding jobs are associ-
ated with poor health outcomes. Using both self-reported surveys and
registry data, Le et al.’s (2023) study in Norway also found an associa-
tion between psychosocial job exposure and long-term sick leave among
both males and females.

Following previous research demonstrating the interplay between
mechanical and psychosocial occupational exposures and sickness
absence, we sought to investigate whether this association differs be-
tween mothers of children with and without disabilities. We expected
that (1) mothers of children with disability would have higher levels of
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sickness absence than mothers of non-disabled children, after adjusting
for psychosocial and mechanical exposures, and other covariates, and
(2) the relationship between mechanical and psychosocial occupational
exposures and sickness absence is stronger among mothers of children
with disability.

2. Data and method

Data were obtained from the Statistics Norway’s (SSB) National
Education Database, the Central Population Register, and the Event
History Database (FD-Trygd). The data includes annual information on
demography, education, employment and sickness absence for all in-
dividuals in Norway. Using FD-Trygd, children with disability were
identified based on information about attendance benefits. The Nor-
wegian Labour and Welfare Administration (NAV) provides attendance
benefits to children with special needs based on their care needs which
must last for at least two to three years, regardless of their parents’ in-
come. The sample consisted of mothers who were employed (N = 147,
507), and each paired with their first-born child. The sample was limited
to children who were born between 2005 and 2013 due to differences in
data structure between the birth cohort and job exposure indices.

2.1. Outcome measure

The outcome measure of this study was the number of sick days, a
duration measure of sickness absence ranging from 0 to 365 days among
mothers measured when their child was five years old. We reran the
analysis of sickness absence two years after birth and found comparable
results (results available upon request). Information on sickness ab-
sences was taken from FD-trygd, which only documents all physician-
diagnosed absences lasting >16 calendar days, thus excluding any
short-term spells of sick absences. Child disability status was measured
by a dummy variable with a value of one if the child is disabled and zero
if the child is non-disabled (control group). Children receiving atten-
dance benefits (rates 2-4) were classified as children with a disability.
The control group was comprised of mothers who during the observa-
tion period did not have any children receiving the attendance benefit.

2.2. Confounders

The analyses of the study were adjusted for birth cohort, number of
younger siblings, mothers age at birth, marital status, child gender,
immigrant background, education level, and sickness absence two years
prior to childbirth. Mothers age at birth was measured as number of years.
Marital status was measured by a dummy variable distinguishing
whether the mother was married or not. Immigrant background was
measured using three categories, distinguishing native Norwegians, 1st
generation immigrants and 2nd generation immigrants. Educational level
was divided into three levels: compulsory education and low, upper
secondary education and college and university.

2.3. Exposure variables

The exposure variables were Hermansen and Dahl’s (2022) validated
Mechanical Job Exposure Index and Le et al.’s (2023) validated Job
Strain Index. Inspired by Hanvold et al. (2019), these two
gender-specific job exposure matrix indices were constructed for use in
Norwegian registry-based studies with the aim of addressing a lack of
information on working conditions in Norwegian register data (Her-
mansen & Dahl, 2022; Le et al., 2023). The indices were based on five
Norwegian nationwide surveys of living conditions concerning work
environment in 2006, 2009, 2013, 2016, and 2019. Hermansen and
Dahl’s mechanical exposure index contains eight exposures: heavy lift-
ing (>20 kg), hands above shoulder height, heavy physical work, neck
flexion, squatting or kneeling, forward bending, awkward lifting, and
standing or walking. Each exposure was measured using different
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single-item and follow up questions (e.g., “Are you required to lift
something weighing more than 20 kg on a daily basis?”, “Do you work
with your hands raised above shoulder height?” and “Do you work in
forward-leaning positions without using your hands or arms as sup-
port?”). The response options for the measures were dichotomized as
exposed or not exposed. The Job Strain (Psychosocial) Index developed
by Le et al. (2023) was based on Karasek’s Demand-Control Model and
combines job demands with job control. Four items were used to mea-
sure job demand: quantitative demands, conflicting ways of doing
things, insufficient resources, and contradictory requests. Six items were
used to estimate job control or decision-latitude: deciding how to pro-
ceed with the work, deciding the tempo of work, making important
decisions, applying skills, developing skills, and performing monotonous
work. The Job Strain Index measures, like those for the Mechanical Job
Exposure Index, had response options that were dichotomized as
exposed or not exposed. Both indices were continuous variables based
on the average dichotomized individual score in each Group-based
Exposure Estimation or Job-Exposure Matrix (JEM) groups.

The mechanical and psychosocial exposure indices were constructed
as the proportion of individuals within occupational groups that are
exposed to the specific exposures (JEM scores). The mechanical index
measures the mean proportion of mechanical exposures within each
occupation and theoretically ranges from 0 to 100 %. The value 0 im-
plies that no one has reported being exposed as part of a given occu-
pation, whereas a value of 100 implies that everyone with a given
occupational code has reported being exposed to all eight mechanical
exposures. The job strain index also theoretically ranges from 0 to 100
percent, where higher values on the index represent higher degrees of
demand and lower degrees of control. For a more detailed description of
the mechanical index, see Hermansen and Dahl (2022) and for the job
strain index, see Le et al. (2023). Our registry data included four-digit
Norwegian standard STYRK-98 occupational codes for each employed
mother; these codes were matched with the validated JEM scores. The
aim was to identify the mothers psychosocial and mechanical occupa-
tional exposures based on their job titles. This was fulfilled by using their
occupational codes at the time of childbirth and five years post-birth. For
the small proportion of mothers who changed occupations during the 5
years after childbirth, their psychosocial and mechanical occupational
exposures scores remained consistent.

2.4. Statistical method

To account for the excess of zero sick days and overdispersion, we
used a Zero-Inflated Negative Binomial Regression (ZINB). Poisson
regression is commonly used for analysing count data but its ability to
handle overdispersion and excess zeros is limited (Hilbe, 2014). The
variance in the number of sick days in our sample was approximately
twice larger than the mean in the two groups of mothers. We analysed a
Negative Binomial Regression (NBRG) output to test overdispersion, and
found that alpha significantly differs from zero, suggesting a negative
binomial model over Poisson. The distribution of number of sick days in
the sample showed that 77 % of employed mothers had a value of zero,
indicating that the distribution might be characterized by an inflated
zero. Because our data only have information on long-term sickness
absences, mothers with short-term spells appeared to have no sickness
absences. The presence of excess zeros was tested by comparing the
Akaike and Bayesian information criteria between ZINB and NBRG
models (Hilbe, 2014). ZINB provided the best fit after this comparison.
ZINB consists of two components: count and excess zero (logistic). The
count component reported the duration of sick absence days, while the
logistic component showed the probability of taking no long-term sick
absence days. The logistic component was adjusted for child disability
status, marital status, education level, and mechanical and psychosocial
exposures indices. The marginal effects with robust standard errors of
the ZINB were reported to examine the differences in the number of sick
absence days between mothers of children with and without disabilities.
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We analysed both separate and combined impact of mechanical and
psychosocial job exposures on sickness absence. In the separate analysis,
we built two models, with the first testing for psychosocial job exposures
and the second testing for mechanical job exposures. In the simultaneous
analysis, we included both exposures in the same model. The simulta-
neous model was expanded by adding an interaction term between child
disability status and psychosocial exposures and an interaction term
between child disability status and mechanical exposures. We reran the
interaction analysis in the separate models and found similar results
(results available upon request). We reported the beta coefficients of
predictors with robust standard errors in the interaction analysis. Mar-
ginal plots were provided to visually present the interaction effects. To
test for the existence of a healthy worker effect, we conducted an
additional analysis of the differences in the return-to-work following
childbirth between the two groups of mothers using a Linear Probability
Model (LPM).

All statistical analysis was performed using STATA® 16 with a sig-
nificance level of p < 0.05. The sample characteristics of the two groups
of mothers were compared using independent samples t-tests and Chi-
square test.

3. Results

Table 1 presents descriptive statistics that describe sample charac-
teristics measured at 5 years after childbirth. The sample included
143,309 mothers of children with disabilities and 4198 mothers of
children without disabilities. Mothers caring for children with disability

Table 1
Descriptive statistics of sample characteristics measured at 5 years after birth.
Mothers of child Mothers of child Signif. of
with a disability N without a disability  difference
= 4198 N = 143,309
Mothers age at birth, 27.7 (5.3) 28.4 (5) e
yrs. (Mean, SD)
Child gender (%) bkl
Male 67 51
Female 33 49
Number of days 47.7 (82.65) 27 (59.64) okl
sickness absence,
(Mean, SD)
Mechanical index, 0.207 (0.116) 0.185 (0.118)
(Mean, SD, and (0.142-0.495) (0.005-0.505)
range)
Psychosocial index, 0.338 (0.053) 0.334 (0.054)
(Mean, SD, and (0.153-0.486) (0.143-0.486)
range)
Immigrant
background (%)
Native Norwegians 91.6 90.2
1st generation 7.4 8.9
2nd generation 0.9 0.8
Educational level (%) bk
Compulsory 19 14.3
education and less
Upper secondary 35.3 29.4
education
College and 45.7 56.2
university
Marital status (%) ok
Married 43.5 45.6
Unmarried 56.5 54.4
Number of younger
siblings (%)
No younger siblings 17.9 16.9 sk
1 and more siblings 82.1 83.1
Sickness absence 2 18 13 ok

years prior to
childbirth (>16-day
spell) (%)

N = number of observations; The descriptive statistics for sickness absence 2
years prior to childbirth refers time point 2 years before childbirth.
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gave birth at slightly younger age (27.7) on average than among those
caring for non-disabled children (28.4). Both group of mothers had
higher proportion of male children than female: 67 % vs. 33 % for
mothers of children with disability and 51 % vs. 49 % for mothers of
children without disabilities. A higher proportion of the group of
mothers of children without disability (45.6 %) were married than
among the group of mothers of children with disability (43.5 %). There
were differences in educational attainment between the two groups of
mothers, with a higher proportion of college and university attainment
among mothers of children without disabilities (56.2 % vs. 45.7 %). The
descriptive table also showed that a higher proportion of mothers caring
for a disabled child were native Norwegians (91.6 % vs. 90.2 %).
Mothers of children with disability were absent from work for an
average of 21 additional days more (48 days) than mothers of children
without disability (27 days). Mothers caring for a child with disability
had a higher long term sick days two years prior to childbirth than
mothers caring for a non-disabled child. There was a slight but signifi-
cant difference in the mean score of occupational mechanical and psy-
chosocial exposure between the two group of mothers. Specifically,
mothers of children with disability had a higher mean score on the
mechanical exposure index (0.207) than mothers of children without
disability (0.185). The mean score for psychosocial exposure was 0.338
for mothers caring for children with disability and 0.334 for those caring
children without disabilities.

Tables 2 and 3 present the results of ZINB analyses. We examined
differences in the number of sick absence days between mothers of
children with and without disabilities. The results indicate that mothers
caring for a child with disabilities had about 19 additional days of
sickness absence on average compared to mothers caring for children
without disability, adjusting for occupational psychosocial and me-
chanical exposures and other confounding factors. When the occupa-
tional exposures analysed separately, both mechanical and psychosocial
indices had a significant positive main effect on the number of sick days.
This indicates that mothers with higher levels of mechanical or psy-
chosocial exposures were more likely to have a higher sickness absence
(Table 2). The main effect of psychosocial exposure was no more sig-
nificant in the simultaneous analysis, but mechanical exposure
continued to have its significant positive main effect (Table 3).

Next, we examined if the relationship between mechanical and
psychosocial exposures and sickness absence were stronger among
mothers caring for children with a disability than for mothers caring for
children with a disability. The results, which includes interaction terms

Table 2

Differences in the number of sick absence days between employed mothers of
children with and without disabilities, adjusting for psychosocial and mechan-
ical exposures separately.

Parameters Coef. Std. Coef. Std. Err.
Err.
Count component
Child disability (ref: non- 19.01%** 1.245 18.74** 1.241

disabled)

Psychosocial exposure index

Mechanical exposure index
Excess Zero component

Child disability status (ref:

non-disabled) child)

Psychosocial exposure index

Mechanical exposure index
N 147,507

17.17%** 2.886
21.59%** 1.432

—0.167***  0.004 —0.165***  0.007

—0.266***  0.222
—0.201***  0.111

147,507

Marginal effects from Zero-inflated Negative Binominal regression; ***p <
0.001 **p < 0.01; The count component was controlled for birth cohort
2005-2013, number of younger siblings, mothers age at birth, child gender,
immigrant background, educational level, marital status, and sickness absence 2
years before birth; The excess zero component was adjusted for child disability,
marital status, education level, and mechanical and psychosocial exposures
indices; N = number of observations.
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Table 3

Differences in the number of sick absence days between employed mothers of
children with and without disabilities, adjusting for psychosocial and mechan-
ical exposures simultaneously.

Parameters Coef. Std. Err.
Count component
Child disability (ref: non-disabled child) 18.43%** 1.237

Psychosocial exposure index 4.574 2.98

Mechanical exposure index 20.79%** 1.499
Excess Zero component

Child disability (ref: non-disabled child) —0.161%** 0.002

Psychosocial exposure index —0.11%** 0.229

Mechanical exposure index —0.184%** 0.117
N 147,507

Marginal effects from Zero-inflated Negative Binominal regression; ***p <
0.001; The count component was controlled for birth cohort 2005-2013, num-
ber of younger siblings, mothers age at birth, child gender, immigrant back-
ground, educational level, marital status, and sickness absence 2 years before
birth; The excess zero component was adjusted for child disability, marital
status, education level, and mechanical and psychosocial exposures indices; N =
number of observations.

between child disability status and occupational mechanical and psy-
chosocial exposures, are presented in Figs. 1 and 2 based on Table 4.
Fig. 1 shows the predictive marginal effects of sickness absence (with 95
% Cls) by psychosocial exposure index and child disability status, while
Fig. 2 shows comparable numbers for mechanical exposure index. The
marginal plots lines in Fig. 1 shows a steeper slope for mothers caring for
children with disability, but the ZINB analysis revealed no statistically
significant interaction between child disability status and psychosocial
exposure index (Table 4). Moreover, the parallel marginal plots lines in
Fig. 2 indicate no interaction between child disability status and me-
chanical job exposures. This is substantiated by the absence of a statis-
tically significant interaction between child disability status and
mechanical exposure index (Table 4). The overall positive slope in
Figs. 1 and 2 implies that as mechanical and psychosocial job exposure
increases, the number of sick absence days also increase for both groups
of mothers. The figures also show that the level of sickness absence was
higher among mothers caring for children with disability compared to

60

50

40

Number of sick days

30
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those caring for children with a disability.

The excess zero components in Table 4 show that ZINB significantly
predicts the probability of not taking long term sick days among mothers
of children with and without disability after control for child disability
status, marital status, education level, and mechanical and psychosocial
exposures indices. This indicates that the existence of structural zeros is
high and a ZINB model can better account for such zeros. Additionally,
the excess zero component demonstrates that having a child with
disability, and high mechanical and psychosocial exposures separately
reduce the likelihood of not taking long term sick leave. The interaction
term of mechanical exposure index and child disability status was found
to be significant and negative, suggesting that having a child with
disability and high mechanical job exposure reduce the probability of
not taking long term sickness absence. However, there was no statisti-
cally significant interaction between child disability status and psy-
chosocial exposure index.

Appendix A: Table 1 presents the differences in the return-to-work
following childbirth between mothers of children with and without
disability. The results showed that mothers caring for children with
disability were less likely to return to work one year after childbirth than
mothers caring for non-disabled children. For both groups of mothers,
higher levels of mechanical and psychosocial occupational exposures
were associated with a lower likelihood of returning to the labour
market.

4. Discussion

In this paper, we have demonstrated how sickness absences are
associated with mechanical and psychosocial occupational exposures
among mothers of children with and without disabilities. Consistent
with previous studies, we expected that mothers of children with
disability would have greater levels of sickness absence than mothers of
non-disabled children after adjusting for mechanical and psychosocial
exposures and other covariates. The results of the present study indicate
that mothers of a child with disabilities appear to have higher sickness
absences five years after the child’s birth than mothers caring for a child
without disability. Considering the findings of our study and those of
similar studies by Bailey Jr et al. (2007); Brekke, Fruh, et al. (2017);

——_-4

20
.005 125

.245 .365 485

Psychosocial exposure index

— — Mothers of children without disability
—— Mothers of children with disability

Fig. 1. Predictive marginal effects of sickness absence by psychosocial exposure index and child disability status.
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3 .38 46

Mechanical exposure index

— — Mothers of children without disability
—— Mothers of children with disability

Fig. 2. Predictive marginal effects of sickness absence by mechanical exposure index and child disability status.

Table 4
The impact of child disability on the number of sick absence days of employed mother by psychosocial and mechanical occupational exposures.
Parameters Coef. Std. Err. Exp (Coef.) Coef. Std. Err. Exp (Coef.)
Count component
Child disability status (ref: non-disabled) —0.015 0.147 0.985 0.1* 0.0464 1.105*
Psychosocial exposure index —0.207 0.0791 0.813 —0.194* 0.781 0.823*
Mechanical exposure index 0.158 0.393 1.171 0.16%** 0.0387 1.173%**
Child disability x psychosocial exposure index 0.318 0.426 1.374
Child disability x mechanical exposure index —0.0316 0.187 0.968
Constant 4.556%** 0.0421 95.2%** 4.468%*** 0.034 87.182%**
Excess zero component
Child disability status (ref: non-disabled) —0.549%** 0.205 0.577%%* —0.715%** 0.032 0.489%**
Psychosocial exposure index —0.518%** 0.11 0.595%** —0.446%** 0.111 0.64%**
Mechanical exposure index —0.887%** 0.056 0.411%** —0.996*** 0.0547 0.369%**
Child disability x psychosocial exposure index —0.463 0.599 0.629
Child disability x mechanical exposure index —0.912%** 0.277 0.4%**
Constant 1.265%** 0.058 3.543%** 1.155%** 0.0591 3.174%**
Alpha —0.232%** 0.006 0.792%** —0.232%** 0.006 0.792%**
N 147,507 147,507

Zero-inflated Negative Binominal regression estimates; ***p < 0.001; **p < 0.01; *p < 0.05; Analysis 1: The interaction of child disability with psychosocial exposure
index; Analysis 2: The interaction of child disability with mechanical exposure index; The count component was controlled for birth cohort 2005-2013, number of
younger siblings, mothers age at birth, child gender, immigrant background, educational level, marital status, and sickness absence 2 years before birth; The excess
zero component was adjusted for child disability, marital status, education level, and mechanical and psychosocial exposures indices; N = number of observations. The
exponentiated coefficients (Exp (Coef.)) in the count component report incidence rate ratios (IRR), odds ratios (OR) in the excess zero component.

Brekke and Nadim (2017); Burton et al. (2008); Hauge et al. (2013);
Marks et al. (2002), we have shown that even after adjusting for me-
chanical and psychosocial occupational exposures that likely affect
maternal sickness absences, there are still differences in sickness ab-
sences between mothers of children with and without disabilities. One
possible explanation is that the higher care burden responsibilities may
result in health problems and thus sickness absences. Mothers of chil-
dren with disability may have missed significant time from work and
reduce income because they had to dedicate more time than to care for
their children, putting a burden on their mental and physical well-being
and resulting in long-term sickness absence (see Burton et al., 2008;
Olsson & Hwang, 2006; Wendelborg & Tgssebro, 2016; Wondemu et al.,
2022). In the second aim of the study, we postulated that the relation-
ship between mechanical and psychosocial occupational exposures and

sickness absence would be stronger among mothers of children with
disability than among other mothers. Contrary to our expectations, the
findings demonstrated no interaction effect between child disability
status and both psychosocial and mechanical occupational exposures
between the two group of mothers. This suggests that the number of sick
absence days between mothers of children with and without disability
did not vary depending on their level of psychosocial or mechanical job
exposures. The unexpected result may be attributed to Norway’s pro-
motion of an inclusive labour market, which includes robust employ-
ment protection (e.g., flexible working hours and generous parental
leave) and the active participation of women in the labour market
(Eriksen, 2003; Sgrvoll, 2015, pp. 1-48). These measures may help
mothers caring for children with disability to manage the combined
strain of care responsibilities and job exposures. The existence of a
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healthy worker effect could also explain why psychosocial and me-
chanical occupational exposures did not influence the differences in sick
absence days between the two groups of mothers. Healthy worker effect
is the consistent trend of the working population to have better health
than the general population (Chowdhury et al., 2017).

In the return-to-work analysis, we observed that mothers of children
with disabilities were less likely to return to work one year following
childbirth. Mothers who returned to work were possibly healthier and
better able to manage the combined strain of care responsibilities and
high occupational mechanical and psychosocial exposures that those
who did not. We also observed that mothers facing high occupational
exposures were less likely to return to work. This could have led to an
underrepresentation of mothers with poorer health who were exposed to
high mechanical and psychosocial job exposures in our sample. Addi-
tionally, the negative interaction between mechanical job exposures and
child disability status on the probability of not taking long-term sick
absence days could be related to the existence of a healthy worker effect.
Because mothers of children with disabilities with high mechanical job
exposures in our sample could be healthier and better cope their work-
related strain and care demands, they might often experience short term
instead long-term sickness absence compared to other mothers.

Our empirical evidence contributes to the occupational health
literature and emphasize the need of providing support to mothers
caring for children with disability that help them manage occupational
health risks. While we did not observe stronger influence of high levels
of mechanical and psychosocial exposures on sickness absence among
mothers caring for children with disability, we did find that the inde-
pendent effect of such occupational exposures was positive and statis-
tically significant. The impact of psychosocial exposures was no more
apparent in the simultaneous analysis suggesting that the two exposures
may explain the differences of sickness absence in a similar way. Overall,
the results suggest that addressing mechanical and psychosocial expo-
sures in the workplace can help reduce the prevalence of sickness
absence among mothers with children with disability who are highly
exposed to such exposures.

The present study findings are methodologically sound due to our
use of rich longitudinal data and reliance on validated indices to
examine exposure to poor working environments. To the best of our
knowledge, the present study is the first registry-based cohort analysis
examining the importance of mechanical and psychosocial job expo-
sures in the interplay between sickness absences and caring for a child,
among mothers of children with disability who are underexplored in the
existing literature. The use of ZINB regression analysis increased the
robustness of our model by accounting for the high presence of struc-
tural zeros in our data. It also helped us to demonstrate that both high
mechanical and psychosocial exposures reduce the probability of not
taking long-term sick leave among mothers of children with disability.
One limitation of our study is that the use of a proxy measure for
disability (i.e., attendance benefits) raises concerns about the accuracy
with which children with disability can be identified from registry data.
However, studies such as Wendelborg and Tgssebro (2016) indicate that
in their sample of families caring for a child with developmental
disability, nearly all children received attendance benefits, which in-
dicates that it is appropriate to use attendance benefits to identify
mothers caring for children with special needs. The use of attendance
benefits also restricted our study from comparing variations in the
impact of occupational exposures in sickness absence between mothers
of children with and without disabilities, based on the nature and type of
their children’s disabling conditions. Another notable limitation is that
we were unable to investigate the impacts of psychological and me-
chanical job exposures on short-term sick absences. This is because the
first 16 days of sick leave in Norway, which employers must pay for the
employed mothers, were not documented in the registry data. Addi-
tionally, our registry data did not have information to account for the
impact of living arrangements on childcare beyond the binary measure
of marital status, such as the presence of significant other assisting with
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care.
5. Conclusion

This study has provided important insights into the impact of me-
chanical and psychosocial occupational exposures on sickness absence
among mothers of children with and without disabilities. It contributes
to the growing body of literature by demonstrating that mothers of
children with disability had higher levels of sickness absences, even after
adjusting for psychosocial and mechanical occupational exposures, and
other possible confounding factors. When analysed separately, both high
mechanical and psychosocial job exposures were associated with higher
levels of sick absence days among employed mothers. However, no
significant differences were found in the duration of sickness absence
between the two groups of mothers relative to their levels of psycho-
social or mechanical job exposures. These results underscore the need
for future studies to investigate the long-term consequences of occupa-
tional exposures on sickness absence among mothers of children with
disability. This is important because returned-to-work mothers who are
exposed to high mechanical and psychosocial exposures may not be
capable of coping with the care responsibilities and high occupational
exposures over the long term, leading to increases in sickness absences
and even withdrawal from the labour market. It would also be worth-
while to investigate how job characteristics, such as flexible working
hours and social support at work, may moderate the relationship be-
tween sickness absence and caring for a child with disability among
mothers who are exposed to high job exposures. Additionally, future
research may look at whether the association between psychosocial
exposures and sickness absence among mothers is moderated by me-
chanical exposures.

Funding

The Research Council of Norway funded this research as part of the
BUDGET project (grant no: 301666).

Availability of data and materials

The data used in this study are available from the Statistic Norway,
but they are not publicly accessible because they were used under li-
cense for this study. The data may, however, be accessible from the
authors upon reasonable request and with permission of the Statistic
Norway.

Consent for publication
Not applicable.
Ethical statement

The ethical and legal aspects of this study have been thoroughly
evaluated. The study was approved by the Regional Committee for
Medical Research Ethics in south-eastern Norway (116474). The data
used has been collected by Statistics Norway. We received permission by
the Norwegian Data Protection Authority to access all the databases and
records without written consent from the study participants. All
methods were carried out in accordance with relevant guidelines and
regulations.

CRediT authorship contribution statement

Michael Yisfashewa Wondemu: Writing - review & editing,
Writing — original draft, Validation, Software, Methodology, Investiga-
tion, Formal analysis, Conceptualization. Asmund Hermansen: Vali-
dation, Supervision, Resources, Methodology, Conceptualization. Pal
Joranger: Validation, Supervision, Methodology. Idunn Brekke:



M.Y. Wondemu et al.

Validation, Software, Project administration, Funding acquisition,
Conceptualization.

Declaration of competing interest

The authors declare that they have no competing interests.
Data availability

The authors do not have permission to share data.
Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ssmph.2024.101610.

References

Alterman, T., Steege, A. L., Li, J., Petersen, M. R., & Muntaner, C. (2008). Ethnic, racial,
and gender variations in health among farm operators in the United States. Annals of
Epidemiology, 18(3), 179-186. https://doi.org/10.1016/j.annepidem.2007.11.014

Andersen, L. L., Clausen, T., Persson, R., & Holtermann, A. (2012). Dose-response
relation between perceived physical exertion during healthcare work and risk of
long-term sickness absence. Scandinavian Journal of Work, Environment & Health, 38
(6), 582-589. https://doi.org/10.5271/sjweh.3310

Artazcoz, L., Borrell, C., Cortes, 1., Escriba-Agiiir, V., & Cascant, L. (2007). Occupational
epidemiology and work related inequalities in health: A gender perspective for two
complementary approaches to work and health research. Journal of Epidemiology &
Community Health, 61(Suppl 2), ii39-45. https://doi.org/10.1136/
jech.2007.059774. Suppl 2.

Bailey, D. B., Jr., Golden, R. N., Roberts, J., & Ford, A. (2007). Maternal depression and
developmental disability: Research critique. Mental Retardation and Developmental
Disabilities Research Reviews, 13(4), 321-329.

Blair-Loy, M. (2009). Competing devotions: Career and family among women executives.
Harvard University Press.

Bourke-Taylor, H., Howie, L., & Law, M. (2011). Barriers to maternal workforce
participation and relationship between paid work and health. Journal of Intellectual
Disability Research, 55(5), 511-520. https://doi.org/10.1111/1.1365-
2788.2011.01407.x

Brekke, 1., Fruh, E. A,, Kvarme, L. G., & Holmstrom, H. (2017). Long-time sickness
absence among parents of pre-school children with cerebral palsy, spina bifida and
down syndrome: A longitudinal study. BMC Pediatrics, 17(1), 26. http://ovidsp.ovid.
com/ovidweb.cgi?T=JS&PAGE=reference& D=med14&NEWS=N&AN=28100193.

Brekke, 1., Friih, E. A., Kvarme, L. G., & Holmstrgm, H. (2017). Long-time sickness
absence among parents of pre-school children with cerebral palsy, spina bifida and
down syndrome: A longitudinal study. BMC Pediatrics, 17(1), 1-7.

Brekke, 1., & Nadim, M. (2017). Gendered effects of intensified care burdens:
Employment and sickness absence in families with chronically sick or disabled
children in Norway. Work, Employment & Society, 31(3), 391-408. https://doi.org/
10.1177/0950017015625616

Burgard, S. A., & Lin, K. Y. (2013). Bad jobs, bad health? How work and working
conditions contribute to health disparities. American Behavioral Scientist, 57(8).
https://doi.org/10.1177/0002764213487347, 10.1177/0002764213487347.

Burton, P., Lethbridge, L., & Phipps, S. (2008). Mothering children with disabilities and
chronic conditions: Long-term implications for self-reported health. Canadian Public
Policy/Analisis Politico, 34(3), 359-378. http://www.jstor.org/stable/25463621.

Butterworth, P., Leach, L. S., Strazdins, L., Olesen, S. C., Rodgers, B., & Broom, D. H.
(2011). The psychosocial quality of work determines whether employment has
benefits for mental health: Results from a longitudinal national household panel
survey. Occupational and Environmental Medicine, 68(11), 806-812.

Campos-Serna, J., Ronda-Pérez, E., Artazcoz, L., Moen, B. E., & Benavides, F. G. (2013).
Gender inequalities in occupational health related to the unequal distribution of
working and employment conditions: A systematic review. International Journal for
Equity in Health, 12(1), 57. https://doi.org/10.1186/1475-9276-12-57

Chowdhury, R., Shah, D., & Payal, A. R. (2017). Healthy worker effect phenomenon:
Revisited with emphasis on statistical methods-a review. Indian Journal of
Occupational and Environmental Medicine, 21(1), 2.

de Zwart, B. C., Frings-Dresen, M. H., & Kilbom, A. (2001). Gender differences in upper
extremity musculoskeletal complaints in the working population. International
Archives of Occupational and Environmental Health, 74(1), 21-30. https://doi.org/
10.1007/5004200000188

Emslie, C., Hunt, K., & Macintyre, S. (1999). Gender differences in minor morbidity
among full time employees of a British university. Journal of Epidemiology &
Community Health, 53(8), 465-475. https://doi.org/10.1136/jech.53.8.465

Eriksen, J. (2003). Public payment for informal care of disabled children: Some dilemmas
of the Norwegian welfare state. European Societies, 5(4), 445-463.

Fletcher, J. M., Sindelar, J. L., & Yamaguchi, S. (2011). Cumulative effects of job
characteristics on health. Health Economics, 20(5), 553-570.

Graveling, R. (2011). Occupational Health and safety risks for the most vulnerable workers.
Brussels, European Parliament: European Parliament’s Committee on Employment
and Social Affairs.

SSM - Population Health 25 (2024) 101610

Hansen, M. L., Thulstrup, A. M., Juhl, M., Kristensen, J. K., & Ramlau-Hansen, C. H.
(2015). Occupational exposures and sick leave during pregnancy: Results from a
Danish cohort study. Scandinavian Journal of Work, Environment & Health, 41(4),
397-406. http://www.jstor.org/stable/24466940.

Hanvold, T. N., Sterud, T., Kristensen, P., & Mehlum, I. S. (2019). Mechanical and
psychosocial work exposures: The construction and evaluation of a gender-specific
job exposure matrix (JEM). Scandinavian Journal of Work, Environment & Health, 45
(3), 239-247.

Harkness, E. F., Macfarlane, G. J., Nahit, E. S., Silman, A. J., & McBeth, J. (2003). Risk
factors for new-onset low back pain amongst cohorts of newly employed workers.
Rheumatology, 42(8), 959-968. https://doi.org/10.1093/rheumatology/keg265

Hauge, L. J., Kornstad, T., Nes, R. B., Kristensen, P., Irgens, L. M., Eskedal, L. T.,
Landolt, M. A., & Vollrath, M. E. (2013). The impact of a child’s special health care
needs on maternal work participation during early motherhood. Paediatric &
Perinatal Epidemiology, 27(4), 353-360. https://doi.org/10.1111/ppe.12063

Hauge, L. J., Nes, R. B., Kornstad, T., Kristensen, P., Irgens, L. M., Landolt, M. A.,
Eskedal, L. T., & Vollrath, M. E. (2015). Maternal sick leave due to psychiatric
disorders following the birth of a child with special health care needs. Journal of
Pediatric Psychology, 40(8), 804-813. https://doi.org/10.1093/jpepsy/jsv034

Hedov, G., Wikblad, K., & Annerén, G. (2006). Sickness absence in Swedish parents of
children with down’s syndrome: Relation to self-perceived health, stress and sense of
coherence. Journal of Intellectual Disability Research, 50(7), 546-552.

Hermansen, A., & Dahl, E. (2022). Constructing and validating an occupational
mechanical job exposure index based on five Norwegian nationwide surveys of living
conditions on work environment. BMC Public Health, 22(1), 2028.

Hilbe, J. M. (2014). Modeling count data. West Nyack: Cambridge University Press.
https://doi.org/10.1017/CB09781139236065

Hoogendoorn, W. E., van Poppel, M. N., Bongers, P. M., Koes, B. W., & Bouter, L. M.
(1999). Physical load during work and leisure time as risk factors for back pain.
Scandinavian Journal of Work, Environment & Health, (5), 387-403. https://doi.org/
10.5271/sjweh.451

Kafetsios, K. (2007). Work-family conflict and its relationship with job satisfaction and
psychological distress: The role of affect at work and gender. Hellenic Journal of
Psychology, 4, 15-35.

Karasek, R. A. (1979). Job demands, job decision latitude, and mental strain:
Implications for job redesign. Administrative Science Quarterly, 24(2), 285-308.
https://doi.org/10.2307/2392498

Karasek, R. A., & Theorell, T. (1990). Healthy work: Stress, productivity, and the
reconstruction of working life.

Kim, T. J., & von Dem Knesebeck, O. (2015). Is an insecure job better for health than
having no job at all? A systematic review of studies investigating the health-related
risks of both job insecurity and unemployment. BMC Public Health, 15(1), 1-9.

Kuiper, J. I., Burdorf, A., Verbeek, J. H. A. M., Frings-Dresen, M. H. W., van der
Beek, A. J., & Viikari-Juntura, E. R. A. (1999). Epidemiologic evidence on manual
materials handling as a risk factor for back disorders:a systematic review.
International Journal of Industrial Ergonomics, 24(4), 389-404. https://doi.org/
10.1016/S0169-8141(99)00006-2

Labriola, M., Lund, T., & Burr, H. (2006). Prospective study of physical and psychosocial
risk factors for sickness absence. Occupational Medicine (London), 56(7), 469-474.
https://doi.org/10.1093/occmed,/kql058

Le, G. H., Hermansen, AA, & Dahl, E. (2023). Constructing and validating an occupational
job strain index based on five Norwegian nationwide surveys of living conditions on
work environment. BMC Public Health, 23(1), 50.

Marks, N. F., Lambert, J. D., & Choi, H. (2002). Transitions to caregiving, gender, and
psychological well-being: A prospective US national study. Journal of Marriage and
Family, 64(3), 657-667.

Marx, K. (1992). A critique of political economy (Vol. 1). Penguin Classics.

Mastekaasa, A. (2000). Parenthood, gender and sickness absence. Social Science &
Medicine, 50(12), 1827-1842. https://doi.org/10.1016/50277-9536(99)00420-7

Morris, Z. A., & Zaidi, A. (2020). Estimating the extra costs of disability in European
countries: Implications for poverty measurement and disability-related
decommodification. Journal of European Social Policy, 30(3), 339-354. https://doi.
org/10.1177/0958928719891317

Olsson, M. B., & Hwang, C. P. (2006). Well-being, involvement in paid work and division
of child-care in parents of children with intellectual disabilities in Sweden. Journal of
Intellectual Disability Research, 50(Pt 12), 963-969. https://doi.org/10.1111/j.1365-
2788.2006.00930.x

Schiitte, S., Chastang, J.-F., Parent-Thirion, A., Vermeylen, G., & Niedhammer, 1. (2015).
Psychosocial work exposures among European employees: Explanations for
occupational inequalities in mental health. Journal of Public Health, 37(3), 373-388.

Snashall, D., & Patel, D. (2012). ABC of occupational and environmental medicine. John
Wiley & Sons.

Sommer, T. G., Svendsen, S. W., & Frost, P. (2016). Sickness absence and permanent
work disability in relation to upper- and lower-body pain and occupational
mechanical and psychosocial exposures. Scandinavian Journal of Work, Environment
& Health, 42(6), 481-489. http://www.jstor.org/stable/26386248.

Sgrvoll, J. (2015). The Norwegian Welfare State 2005-2015: Public attitudes, political
debates and future challenges. Kent: University of Kent.

Sterud, T., & Tynes, T. (2013). Work-related psychosocial and mechanical risk factors for
low back pain: A 3-year follow-up study of the general working population in
Norway. Occupational and Environmental Medicine, 70(5), 296. https://doi.org/
10.1136/0emed-2012-101116

van der Noordt, M., IJzelenberg, H., Droomers, M., & Proper, K. I. (2014). Health effects
of employment: A systematic review of prospective studies. Occupational and
Environmental Medicine, 71(10), 730-736.


https://doi.org/10.1016/j.ssmph.2024.101610
https://doi.org/10.1016/j.ssmph.2024.101610
https://doi.org/10.1016/j.annepidem.2007.11.014
https://doi.org/10.5271/sjweh.3310
https://doi.org/10.1136/jech.2007.059774
https://doi.org/10.1136/jech.2007.059774
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref4
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref4
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref4
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref5
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref5
https://doi.org/10.1111/j.1365-2788.2011.01407.x
https://doi.org/10.1111/j.1365-2788.2011.01407.x
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&amp;PAGE=reference&amp;D=med14&amp;NEWS=N&amp;AN=28100193
http://ovidsp.ovid.com/ovidweb.cgi?T=JS&amp;PAGE=reference&amp;D=med14&amp;NEWS=N&amp;AN=28100193
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref8
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref8
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref8
https://doi.org/10.1177/0950017015625616
https://doi.org/10.1177/0950017015625616
https://doi.org/10.1177/0002764213487347
http://www.jstor.org/stable/25463621
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref12
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref12
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref12
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref12
https://doi.org/10.1186/1475-9276-12-57
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref14
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref14
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref14
https://doi.org/10.1007/s004200000188
https://doi.org/10.1007/s004200000188
https://doi.org/10.1136/jech.53.8.465
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref17
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref17
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref18
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref18
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref19
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref19
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref19
http://www.jstor.org/stable/24466940
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref21
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref21
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref21
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref21
https://doi.org/10.1093/rheumatology/keg265
https://doi.org/10.1111/ppe.12063
https://doi.org/10.1093/jpepsy/jsv034
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref25
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref25
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref25
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref26
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref26
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref26
https://doi.org/10.1017/CBO9781139236065
https://doi.org/10.5271/sjweh.451
https://doi.org/10.5271/sjweh.451
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref29
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref29
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref29
https://doi.org/10.2307/2392498
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref31
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref31
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref32
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref32
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref32
https://doi.org/10.1016/S0169-8141(99)00006-2
https://doi.org/10.1016/S0169-8141(99)00006-2
https://doi.org/10.1093/occmed/kql058
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref35
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref35
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref35
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref36
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref36
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref36
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref37
https://doi.org/10.1016/S0277-9536(99)00420-7
https://doi.org/10.1177/0958928719891317
https://doi.org/10.1177/0958928719891317
https://doi.org/10.1111/j.1365-2788.2006.00930.x
https://doi.org/10.1111/j.1365-2788.2006.00930.x
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref41
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref41
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref41
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref42
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref42
http://www.jstor.org/stable/26386248
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref44
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref44
https://doi.org/10.1136/oemed-2012-101116
https://doi.org/10.1136/oemed-2012-101116
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref46
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref46
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref46

M.Y. Wondemu et al.

van Dyck, P. C., Kogan, M. D., McPherson, M. G., Weissman, G. R., & Newacheck, P. W.
(2004). Prevalence and characteristics of children with special health care needs.
Archives of Pediatrics and Adolescent Medicine, 158(9), 884-890. https://doi.org/
10.1001/archpedi.158.9.884

Vermeulen, M., & Mustard, C. (2000). Gender differences in job strain, social support at
work, and psychological distress. Journal of Occupational Health Psychology, 5(4),
428.

Vinck, J., & Brekke, I. (2020). Gender and education inequalities in parental employment
and earnings when having a child with increased care needs: Belgium versus
Norway. Journal of European Social Policy, 30(4), 495-508. https://doi.org/10.1177/
0958928720921346

SSM - Population Health 25 (2024) 101610

Waddell, G., & Burton, A. K. (2006). Is work good for your health and well-being?.

Warren, J. R., Hoonakker, P., Carayon, P., & Brand, J. (2004). Job characteristics as
mediators in SES-health relationships. Social Science & Medicine, 59(7), 1367-1378.

Wendelborg, C., & Tgssebro, J. (2016). Self-reported health and sickness benefits among
parents of children with a disability. Scandinavian Journal of Disability Research, 18
(3), 210-221. https://doi.org/10.1080/15017419.2015.1063544

Wondemu, M. Y., Joranger, P., Hermansen, ;\., & Brekke, 1. (2022). Impact of child
disability on parental employment and labour income: A quasi-experimental study of
parents of children with disabilities in Norway. BMC Public Health, 22(1), 1-11.
https://doi.org/10.1186/512889-022-14195-5


https://doi.org/10.1001/archpedi.158.9.884
https://doi.org/10.1001/archpedi.158.9.884
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref48
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref48
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref48
https://doi.org/10.1177/0958928720921346
https://doi.org/10.1177/0958928720921346
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref50
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref51
http://refhub.elsevier.com/S2352-8273(24)00010-7/sref51
https://doi.org/10.1080/15017419.2015.1063544
https://doi.org/10.1186/s12889-022-14195-5

	Sickness absence among mothers caring for a child with disability: Examining the impact of mechanical and psychosocial occu ...
	1 Introduction
	1.1 The health effects of occupational exposures

	2 Data and method
	2.1 Outcome measure
	2.2 Confounders
	2.3 Exposure variables
	2.4 Statistical method

	3 Results
	4 Discussion
	5 Conclusion
	Funding
	Availability of data and materials
	Consent for publication
	Ethical statement
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Appendix A Supplementary data
	References


