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for symptoms of postpartum depression
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Abstract

Background: The majority of Western women work during their reproductive years, but past research has often
neglected the influence of work-related factors on postpartum mental health. Especially postpartum depression
(PPD) is an enormous psychological burden for mothers. Therefore, this study aims to investigate the prospective
impact of precarious working conditions and psychosocial work stress during pregnancy (such as work-privacy
conflict and effort-reward imbalance at the job) on symptoms of maternal PPD.

Methods: In the prospective-longitudinal cohort study DREAM (DResdner Studie zu Elternschaft, Arbeit und
Mentaler Gesundheit), N = 587 employed women were questioned about their work during pregnancy and their
mental health 8 weeks after delivery.

Results: Multiple regression analyses revealed that work-privacy conflict, low reward at work, and precarious
working conditions significantly predicted symptoms of PPD, even when controlling for lifetime depression, anxiety,
education, parity, and age.

Conclusion: Our results indicate that psychosocial work stress and precarious working conditions have important
implications for maternal peripartum mental health. They might act as prospective risk factors for PPD during the
period of maternal leave. Hence, future research should focus on preventative measures targeting work life.

Keywords: Postpartum depressive symptoms, Peripartum health, Maternal mental health, Psychosocial work stress,
Effort-reward imbalance, Precarious working conditions, DREAM study
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Background
Postpartum depression (PPD) is a common complication
during the postpartum period, affecting 17.7% of the glo-
bal female population [1]. Previous research has identi-
fied various predictors and risk factors for PPD such as
antenatal depression, anxiety, stressful life events [2, 3],
and factors associated with PPD ≤ 1 year postpartum
such as income inequality, and working ≥40 h a week
[1]. PPD represents a major public health problem [4]. It
can have serious adverse consequences for the mothers,
increasing the challenge to simultaneously care for the
offspring, handle household duties, as well as work du-
ties [5]. Moreover, maternal PPD can have serious con-
sequences for the physical, emotional and cognitive
development as well as for the behaviour of the child
[6–9]. There has been evidence that in general, maternal
work participation has a positive influence on female
health [10, 11] and might be a protective factor for
symptoms of PPD [12]. However, certain aspects of work
seem to increase the risk for depression, such as effort-
reward imbalance [13] and work-privacy conflict, espe-
cially in non-pregnant populations [14, 15]. Studies in-
vestigating pregnant populations however are rare. First
studies show that poor quality jobs without security,
control, flexibility, or maternal leave are associated with
an increased risk of maternal postpartum psychological
distress [16]. Moreover, a recent study has shown that
high job burden during pregnancy is a risk factor for
PPD symptoms [17]. Certain psychosocial work stress,
such as higher psychological work demands, lower
schedule autonomy, and lower perceived control over
work and family [18], higher total workload, and lower
job flexibility could be associated with symptoms of
PPD. [19] Considering the detrimental effects of PPD,
these work-related factors and specific aspects of the
work environment need to be investigated further to be
able to increase the health and well-being of the whole
family. Especially since those factors can be directely tar-
geted by work policies and therefore mitigate the burden
of PPD relatively easy.

The relation between working conditions and postpartum
depression
Precarious working conditions
Employment conditions and employment approaches
have changed over the past decades, but the health cor-
relates of precarious employment have not yet been suffi-
ciently investigated [20], especially in women. Since
there is no standard definition of precarious employment,
Vives et al. [20] developed an instrument, the Employ-
ment Precariousness Scale EPRES, assessing precarious
employment considering the following six dimensions:
temporariness (contract duration), disempowerment
(level of negotiation of employment conditions),

vulnerability (defenselessness to authoritarian treat-
ment), wages (low or insufficient; possible economic
deprivation), rights (entitlement to workplace rights and
social security benefits), and exercise rights (power-
lessness, in practice, to exercise workplace rights)
[21]. This construct has already been linked to poor
mental health in women [22], but not yet to peripar-
tum mental health. The association seems to follow a
dose-response function, i.e., the higher the precarious
employment, the higher the prevalence of poor men-
tal health in women (and men) [23]. Additionally, the
association of working conditions with mental health
seems to be of a complex nature as it has been sug-
gested that precarious working conditions might also
have an impact on work-privacy-conflict [24]. There-
fore, it seems worthwhile to include both concepts in
more in-depth investigations.

Psychosocial work stress

Work-privacy conflict The historical gender role of
mothers only doing housework and taking care of the
children without pursuing a career is no longer repre-
senting the majority of mothers [25], leading to mothers
having two roles – as caretaker at home and as profes-
sional at the workplace. Hence, it is important to con-
sider the reciprocal relationship of these two roles
including potentially arising conflicts between them.
Work-privacy conflict (WPC), and synonymous terms
such as work-family conflict and work-life conflict, are
understood as experiences from work that impact expe-
riences in the private/family domain [26]. A growing
body of research has investigated possible negative con-
sequences of this spill-over, such as higher prevalence of
burnout, depression, anxiety, and absenteeism from
work as well as lower life satisfaction, lack of energy,
sleep disorders, fatigue, and poorer self-reported health
[27–29]. In addition, women with depression often re-
ported to have a very high WPC [14] and a 2-year pro-
spective study in Sweden could show that the increased
risk of poor self-rated health influenced by WPC was
more pronounced in women than in men [30]. In gen-
eral, mothers and women seem to be at greater risk of
WPC [25], especially when holding a university degree
or having a high socio-economic status [14]. Given the
diversity of different working environments, it seems
likely that other aspects of psychosocial working condi-
tions, such as emotional and quantitative demands at
the workplace, are related to WPC [14]. Since pregnant
women are facing enormous changes within their per-
sonal life, such as a heightened time pressure with being
employed and caring for the offspring [31], it seems ne-
cessary to investigate the impact of WPC on pregnant
women and on PPD [18].
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Effort-reward imbalance Another concept to explain
the impact of work factors on mental health is the
effort-reward imbalance (ERI) model. The model
claims that a lack of reciprocity between ‘costs’ and
‘gains’ at the workplace may result in a state of emo-
tional distress which can lead to negative conse-
quences [32]. Findings highlight the association of the
ERI with mental health problems such as depression
[33], emotional exhaustion [34], and burnout [35, 36].
A recent meta-analysis with eight cohort studies, in-
cluding 84.963 employees from Europe, Canada, and
the US, concludes that ERI is associated with an in-
creased risk for depressive disorders. The following
three mechanisms are suggested as explanations: feel-
ings of humiliation and deteriorating self-esteem
caused by the mismatch of effort and reward; percep-
tion of entrapment and learned helplessness; and a
dysregulated hypothalamic-pituitary-adrenal stress
(HPA)-axis caused by the mismatch [13]. Although
more research is necessary, Siegrist et al. [37] empha-
zised the idea of biomarkers, such as a dysregulated
HPA-axis and altered functions of immune and in-
flammatory markers, acting as mediators of work
stress and stress-related disorders such as depression.
Up to date, only very few studies examined the ERI ratio
within peripartum populations using pregnancy-related
outcomes, even though this has been suggested in pre-
voius research on PPD [17]. Lee et al. [38] investigated
whether maternal work-related stress during pregnancy
influenced birth related outcomes such as birthweight
and gestational age. As ERI reward scores increased, ges-
tational age also significantly increased. Moreover, an in-
verse relationship between the ERI ratio and gestational
age has been observed. In this study, the ERI ratio was
not significantly associated with birthweight. In contrast,
Meyer, O’Campo, Warren, & Muntaner [39] could dem-
onstrate such an association by examining a sample of
61 women multiple times over the course of their preg-
nancy. A declining ERI ratio was associated with higher
birthweight. The authors argued, that the accumulated
disadvantage represented by the ERI ratio might have a
negative effect on the health of the mother. The effect
on birthweight was robust to the inclusion of other oc-
cupational factors and stressors in the regression model
such as WPC. In addition, an earlier study found that an
increasing ERI ratio was associated with higher systolic
blood pressure in the peripartum period [40]. Given this
evidence, it was suggested to combine the ERI measure
with other work stress identicators, such as WPC to in-
vestigate depressive symptomatology [41]. Up to date,
no profound investigation on PPD and work-related fac-
tors including multiple standardized tests to explore psy-
chosocial work stress and precarious working conditions
in expectant mothers has been conducted.

Aims and objectives
To close this gap, this study will examine working condi-
tions during pregnancy and PPD symptoms at 8 weeks
postpartum. Its aim is to investigate the impact of pre-
carious working conditions and psychosocial stress fac-
tors at work (WPC and effort-reward imbalance) on
symptoms of PPD to detect possible prospective risk fac-
tors for PPD in expectant mothers.

Methods
Study setting and participants
This investigation is part of the longitudinal cohort
Dresden Study on Parenting, Work, and Mental Health
(DREAM; DResdner Studie zu Elternschaft, Arbeit und
Mentaler Gesundheit), which prospectively examines the
relationship between parental work participation, role
distribution, stress factors, and their effects on perinatal
outcomes and long-term family mental and somatic
health [42]. Expectant mothers and their partners were
recruited during pregnancy predominately at informa-
tion evenings in hospitals and birth preparation courses
in and around Dresden, Germany. The DREAM study
consists of currently six measurement points. Partici-
pants complete questionnaires covering a comprehensive
field of physical and mental health outcomes. The meas-
urement points encompass T1, during pregnancy, and
five postpartum assessment waves: T2 at 8 weeks, T3 at
14 months, T4 at 2 years, T5 at 3 years and T6 at 4.5
years after birth, for a detailed description see Kress et al
[42]. For the purpose of the present study, data from ex-
pectant mothers on working conditions during preg-
nancy (T1) and PPD symptoms at 8 weeks postpartum
(T2) were analyzed.

Study population and retention rate
By April 17th 2019, n = 1067 expectant mothers had
returned the first questionnaire (T1). Of n = 967
mothers, who had already received the second question-
naire (T2), n = 814 (84.2%) had returned the completed
questionnaire (for flow chart see Additional file 1). Study
data are collected and managed using Research Elec-
tronic Data Capture (REDCap), hosted at the “Koordi-
nierungszentrum für Klinische Studien” at the Faculty of
Medicine of the Technische Universität Dresden,
Germany [43, 44].
Women were included in the analysis if they either

worked work full-time, part-time, in minor employment,
were in apprenticeship, or were already on maternal
leave or employment ban from a previous job. Female
participants on maternal leave or employment ban were
asked to answer the questions according to their last 6
months of employment. Women in self-employment
were excluded from the analysis as the used measures
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for work stress include questions about the behavior of
supervisors.
All participants were asked about their lifetime history

of major depression [45] and n = 85 (10.9%) participants
responded positively to the symptoms for a lifetime diag-
nosis, while data for n = 35 (4.3%) participants were
missing. To assess only incident depression, these partic-
ipants were excluded from all analyses. Because of miss-
ing data and exclusion of outliers, n varied slightly
between the different analyses.

Measures
Adverse psychosocial work conditions as predictors for PPD
Psychosocial work characteristics were assessed by the
EPRES [21], the German version of the ERI [32, 46] and
the WPC [47, 48] derived from the Copenhagen Psycho-
social Questionnaire (COPSOQ; 49).
The EPRES assesses precarious working conditions

and was specifically designed for epidemiological studies
among waged workers [20]. In previous investigations, it
has shown good acceptability, internal consistency, reli-
ability (Cronbach’s alpha coefficients ≥0.70), and con-
struct validity [20]. The subscale disempowerment was
excluded in this study due to many different types of
employment within the sample. The overall EPRES
score, ranging from 0 (not precarious) to 4 (most precar-
ious), is the arithmetic mean of all subscale scores.
The COPSOQ was designed to assess a range of psy-

chosocial factors at the workplace [49]. For the purpose
of this study, its subscale WPC [47, 48] with 7 items
from the German version of the COPSOQ was used.
The WPC has been associated with overall demands at
work, specifically with cognitive and emotional demands
and has been previously shown to be associated with de-
pression [14]. The scale has very good internal
consistency (Cronbach’s alpha = 0.92;49). Response cat-
egories ranged from “to a small extent” (1) to “to a large
extent” (5), and were transformed to fit the range 0–100
[49]. High levels on the subscale indicate a higher WPC,
meaning that work interferes with a person’s private life.
The ERI displays the psychosocial working conditions

and a possible imbalance between effort put into the job
and reward achieved from it. The standardized self-
report measure consists of three subscales: effort, reward,
and overcommitment. For the purpose of this study, the
short-version of the ERI was used [32]. It includes three
items concerning effort and seven items concerning re-
ward. The ERI has satisfactory validity [32] and the short
version has been applied in German industrial workers
with good psychometric properties (overall Cronbach’s
alpha ≥0.77; [50]). Response categories ranged from “full
disagreement” to “full agreement with the respective
statement”. Sum scores were calculated for the two sub-
scales, where higher scores reflect higher effort and

higher reward. The ERI ratio, the core indicator of the ERI
model, was then calculated by dividing the effort by the re-
ward subscale sum scores, weighed by the number of
items [51]. Higher values of the ratio express a higher level
of imbalance between (high) effort and (low) reward.

Outcome measure for symptoms of postpartum depression
PPD was measured by the German version of the Edin-
burgh Postnatal Depression Scale (EPDS; [52]). The
EPDS is the most common scale to screen for symptoms
of PPD across the perinatal period and has been vali-
dated in numerous studies [53]. The EPDS is a 10-item
self-report scale, scored on a four point scale (0–3; [52]).
It ranges from 0 to 30. Higher scores indicate stronger
symptoms of PPD. For the sample description, the
prevalence of PPD will be reported using the most fre-
quently used cut off score of ≥10 to indicate minor de-
pression [52, 54].

Covariates
Age, parity, anxiety, and professional education were se-
lected as potential confounders. Younger age, anxiety,
and low education might be a risk factor for PPD [2]
and might be associated with the perception of a less
stable/favorable employment. Parity, as a risk factor for
PPD, also has an impact on female employment [55] and
was therefore considered as a covariate (no child / 1 or
more children). Anxiety was measured with the anxiety
subscale of the validated German version of the
Symptom-Checklist Revised (SCL-90-R; [56]). The scale
ranges from 0 to 40 and higher scores indicate higher
levels of anxiety [56].

Statistical analyses
Descriptive and correlational analyses were carried out
to acquire information on the prevalence and link be-
tween symptoms of PPD, psychosocial work stress, and
precarious working conditions within the sample. Pos-
sible missing values for items of a sum score were
substituted with the participant’s mean value if no more
than 20% of items were missing on this scale. Before the
analysis, outliers were excluded and analysis of assump-
tions, including multicollinearity, was conducted accord-
ing to Field [57]. Thereafter, linear regression models
were individually calculated to analyze the prospective
influence of precarious working conditions and the psy-
chosocial work stress factors on symptoms of PPD (used
as a continuous measure). Due to the prospective design,
possible risk factors as defined by Kraemer et al. [58]
could be identified. To investigate whether the predic-
tors have an individual impact on the outcome, the pre-
dictors were separately tested for their prospective
impact on PPD (see Tables 2 and 3) before using all pre-
dictors within one regression model to differentiate
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whether each predictor explain separate parts of the
variance in PPD symptoms (see Tables 4 and 5). Forced
entry was used. All predictors and covariates showed
sufficient internal consistency with Cronbach’s alpha
scores > .70 with the exception of the scale rights from
the EPRES questionnaire (Cronbach’s alpha = .30). All
analyses were conducted using IBM SPSS Statistics [59].

Results
Sample characteristics
The final sample consisted of n = 587 mothers. The sam-
ple characteristics are summarized in Table 1.
With 58.4% of the sample holding a university degree,

the sample consisted of women with a higher education
compared to the average female population of Dresden
[60]. At 8 weeks after the anticipated birth (T2), the in-
fants were between about 8 weeks old (M = 8.58, SD =
2.42). The average EPDS score was 5.53 (SD = 3.65) and
83 women (13.7%) had scores of at least 10, indicating a
minor depression [52, 54]. This prevalence is similar to
recent findings in Germany regarding PPD [61].

Dropout analyses
Dropout analyses were conducted for sociodemographic
characteristics, predictors, and confounders (tables on
request). Significant differences between completers vs.
non-completers were only found for the EPRES scores
and for the relationship status of completers vs. non-
completers. Completers had slightly less precarious
working conditions (MW= 1.03 vs. MW= 0.94; t
(748) = − 2.44, p = .001) and were more often in a per-
manent relationship (99.2% vs. 97.4%; χ2 (1, n = 828) =
3.88, p = .049).

Precarious working conditions and psychosocial work
stress
Precarious working conditions
Precarious working conditions measured with the overall
EPRES score (M = 1.02, SD = 0.46) were significantly
positively correlated with PPD (r (528) = .209, p < .001),
with r indicating a small to medium effect size. More-
over, the EPRES score were significantly positively asso-
ciated with symptoms of PPD (see Table 2, Model 1)
when controlling for anxiety, age, parity, and profes-
sional education at T1 (β = .157, p < .05). EPRES scores
were slightly lower in comparison to a healthy sample in
Sweden [62]. To better differentiate between different
aspects of precarious working conditions a regression
model with the EPRES subscales was conducted (see
Table 2, Model 2). Only the subscale wages showed a
significant positive association with symptoms of PPD
(β = .158, p < .05), whereas the other subscales showed
no significant association. Since higher wages are associ-
ated with a university degree [63] two explorative

Table 1 Sample characteristics at T1 (during pregnancy) and
depressive symptoms at T2

Sample characteristics na (%) Mean ± SD
(Range)

Age 30.10 ± 3.88 (20–43)

Week of pregnancy 30.49 ± 5.94 (12–40)

Country of birth

Germany 571 (97.6)

Other 14 (2.4)

Education

Lower secondary education 5 (0.9)

Secondary school certificate 121 (20.6)

Advanced technical college entrance
qualification

50 (8.5)

Subject-related or higher education
entrance qualification (A-level)

411 (70.0)

Professional education

No university degree 244 (41.6)

University degree 342 (58.4)

Children 0.25 ± .525 (0–3)

None 461 (79.1)

One child 104 (17.8)

Two 14 (2.4)

Three 4 (0.7)

Partnership status

Married/registered same sex partnership 245 (41.8)

Unmarried 319 (54.4)

Divorced 20 (3.4)

Widowed 1 (0.2)

Unknown 1 (0.2)

Employment statusb

Full-time employment 286 (48.7)

Part-time employment 89 (15.2)

Marginal employment 17 (2.9)

Still in apprenticeship 4 (0.7)

Employment ban 176 (30.0)

Parental leave 21 (3.6)

Monthly income of main job (after taxes)

Less than 450 € 14 (2.4)

451–850€ 8 (1.4)

851–1500€ 176 (30.3)

1501–2500 € 325 (56.0)

Anxiety c (Range 0–40) 2.30 ± 2.67 (0–22)

EPDSd at T2 (Range 0–20) 5.53 ± 3.65 (0–20)

EPDS ≤9 503 (86.3)

EPDS 10–12 51 (8.7)

EPDS ≥13 29 (5.0)

Note. a n slightly varies due to missing data of some participants. b

Multiple answers allowed. c Subscale of Symptom-Checklist Revised (SCL-
90-R). d EPDS Edinburgh Postnatal Depression Scale
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multiple linear regressions were conducted, this time
only including participants with a university degree vs.
participants without a university degree. This effect of
the subscale wages having the biggest impact, could es-
pecially be shown in participants with a university de-
gree (β = .191, p < .05), whereas the association could not
be found in participants without a university degree
(data not shown).

Psychosocial work stress
There was a positive association between ERI and PPD.
Pearson correlation between ERI and PPD was r (564) =
.178; p < .001, with r indicating a small to medium effect
size. Regression analyses were carried out for the ERI ra-
tio (see Table 3, Model 1) and the ERI subscales effort
and reward (see Table 3, Model 2); controlled for age,
professional education, anxiety, and parity. The ERI ratio

(M = 1.09, SD = 0.37) was significantly positively associ-
ated with the EPDS scores (β = .112; p < .05). ERI scores
were comparable with another healthy sample in
Germany [50]. Within the ERI (see Table 3, Model 2),
only the subscale reward (M = 19.21, SD = 3.60) was sig-
nificantly negatively associated with symptoms of PPD
(β = −.143, p < .05).
There was also a positive association between WPC

and PPD. Pearson correlation between WPC and PPD
were r (576) = .198; p < .001, with r indicating a small to
medium effect size. Regression analyses were carried out
for WPC (see Table 3, Model 3) controlled for age, pro-
fessional education, anxiety, and parity. WPC scores
(M = 30.17, SD = 19.26) were significantly positively asso-
ciated with the EPDS scores (β = .145; p < .05) but were
considerable less than a sample of health care profes-
sionals [64].

Table 2 Effects of precarious working conditions on PPD, controlled for age, professional education, anxiety and parity

Model 1 Model 2

SE B β p R2 SE B β P R2

Constant 3.285 .008 .148 3.088 0.15 .161

Education −0.125 − 0.018 .660 0.117 0.017 .695

Anxietya 0.423 0.317 .000 0.395 0.296 .000

Age 0.003 0.003 .939 0.001 0.001 .984

Parity −0.493 − 0.059 .170 −0.684 − 0.082 .063

EPRESb 1.144 0.157 .000

EPRESb temporariness 0.018 0.006 .887

EPRESb vulnerability 0.330 0.069 .141

EPRESb wages 0.565 0.158 .001

EPRESb rights 0.011 0.003 .950

EPRESb exercise rights 0.238 0.058 .200

Note. SE B Standard error for unstandardized beta, β Standardized beta coefficient, R2 Coefficient of determination. a Subscale of Symptom-Checklist Revised (SCL-
90-R). b Employment Precariousness Scale (EPRES). Significant associations (p < .05) are presented in bold

Table 3 Effects of psychosocial work stress on PPD, controlled for age, professional education, anxiety, and parity

Model 1 Model 2 Model 3

SE B β p R2 SE B β p R2 SE B β p R2

Constant 3.214 .005 .123 6.576 .000 .132 3.789 .001 .125

Education −0.251 −0.037 .369 −0.204 −0.030 .465 −0.255 − 0.037 .361

Anxietya 0.396 0.293 .000 0.393 0.291 .000 0.394 0.286 .000

Age 0.012 0.014 .739 −0.010 0.011 .792 0.006 0.006 .880

Parity −0.566 −0.068 .108 −0.591 −0.070 .092 −0.427 −0.050 .224

ERIb ratio 1.018 0.112 .007

ERIb reward −0.134 −0.143 .001

ERIb effort 0.046 0.026 .523

WPCc 0.026 0.145 .000

Note. SE B Standard error for unstandardized beta, β Standardized beta coefficient, R2 Coefficient of determination. a Subscale of Symptom-Checklist Revised (SCL-
90-R). b Effort-reward imbalance (ERI). c work-privacy conflict (WPC). Significant associations (p < .05) are presented in bold
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Precarious working conditions and psychosocial work stress
All three predictors correlated with each other, accord-
ing to Cohens conventions [65], within the range of a
medium effect sizes of: r (518) = .288; p < .001 between
EPRES and WPC; r (518) = .320; p < .001 between EPRES
and ERI; and r (518) = .400; p < .001 between WPC and
ERI. When including those three predictors in a multiple
regression analysis with PPD as the outcome and con-
trolling for age, professional education, anxiety, and par-
ity, the EPRES (β = .131, p < .05) and WPC scores (β =
.094, p < .05) remained significantly positively associated
with PPD (see Table 4).
Since the effort subscale of ERI was not significantly

associated with symptoms of PPD, the analysis was
replicated with solely the reward subscale. In this
analysis, all three predictors were variable risk factors
for PPD (see Table 5).

Discussion
The aim of this study was to investigate the prospective
influence of work-related factors on symptoms of PPD,
i.e., whether precarious working conditions, WPC, and
ERI ratio increase the risk for PPD. In this prospective
cohort study precarious working conditions, WPC, and
ERI ratio were individually significantly positively associ-
ated with symptoms of PPD within regression models,
when controlling for age, professional education, parity,
and anxiety during pregnancy. Within a regression in-
cluding all three predictors, i.e., precarious working con-
ditions, WPC, and the ERI reward scale), all predictors
remained significantly associated with PPD. Therefore,
precarious working conditions and WPC might act as
prospective risk factors for PPD, whereas reward at work
might act as a protective factor. These findings should
be discussed in the light of previously conducted

research. Studies, which found a decreased risk for
symptoms of depression and employment have often in-
cluded the general employment status (e.g. employed vs.
unemployed) [66, 67] supporting the general benefits of
employment for peripartum mental health. However, the
present study could differentiate between different work
factors that might cause depression.

Precarious working conditions
Precarious working conditions, especiallylow or insuffi-
cient wages might act as prospective risk factors of PPD.
The effects seem to spill over into the postpartum period
of maternity leave. In the present study, the subscale
wages showed the strongest association with symptoms
of PPD within participants with higher education. The as-
sociation of wages with symptoms of PPD was surprising
as a recent meta-analysis found no association between
education or income as a risk factor for PPD [68]. On the
other hand, some research has indicated that low socio-
economic status is associated with depressive symptoms
[69, 70], whereas others found no association between in-
come and PPD but could differentiate between the type of
job held and the risk for PPD [71]. A higher association
with vulnerability was expected since its previously found
strong relationship with mental health [20].

Psychosocial work stress- work-privacy conflict and effort-
reward imbalance
A perceived interference from work into private life
might act as a prospective risk factor for symptoms of
PPD. Moreover, a perceived imbalance between effort
put into and reward received from work might act as a
prospective risk factor for symptoms of PPD. The effects
seem to spill over into the postpartum period. In an-
other a previous study among hospital employees in

Table 4 Effects of psychosocial work stress and precarious
working conditions on PPD, controlled for age, professional
education, anxiety, and parity; R2 = .153

B SE B β 95% CI p

Constant 1.817 1.281 [−0.699; 4.334] .157

Education −0.246 0.294 −0.036 [− 0.823; 0.331] .402

Anxietya 0.378 0.057 0.281 [0.266; 0.490] .000

Age 0.042 0.040 0.047 [−0.037; 0.121] .299

Parity −0.819 0.367 −0.026 [−1.540; − 0.098] .061

EPRESb 0.983 0.343 0.131 [.309; 1.657] .004

WPCc 0.017 0.008 0.094 [.001; 0.032] .041

ERI Ratiod 0.227 0.430 0.025 [−0.618; 1.072] .598

Note. B Unstandardized regression coefficient, SE B Standard error for
unstandardized beta, β Standardized beta coefficient, R2 Coefficient of
determination. a Subscale of Symptom-Checklist Revised (SCL-90-R). b

Employment Precariousness Scale (EPRES). c work-privacy conflict (WPC). d

Effort-reward imbalance (ERI). Significant associations (p < .05) are presented
in bold

Table 5 Effects of psychosocial work stress and precarious
working conditions on PPD, controlled for age, professional
education, anxiety, and parity; R2 = .159

B SE B β 95% CI p

Constant 4.319 1.758 [0.865; 7.774] .014

Education − 0.238 0.292 − 0.035 [− 0.811; 0.335] .415

Anxiety 0.374 0.056 0.278 [0.263; 0.485] .000

Age 0.032 0.040 0.036 [−0.047; 0.111] .431

Parity −0.820 0.365 −0.097 [−1.538; − 0.102] .025

EPRES 0.724 0.365 0.097 [0.006; 1.441] .048

WPC 0.017 0.008 0.094 [0.002; 0.032] .030

ERI Reward −0.088 0.044 −0.092 [−0.175; − 0.001] .047

Note. B Unstandardized regression coefficient, SE B Standard error for
unstandardized beta, β Standardized beta coefficient, R2 Coefficient of
determination. a Subscale of Symptom-Checklist Revised (SCL-90-R). b

Employment Precariousness Scale (EPRES). c work-privacy conflict (WPC). d

Effort-reward imbalance (ERI). Significant associations (p < .05) are presented
in bold
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Switzerland, both concepts were found to be signifi-
cantly associated with burnout, but WPC was found to
be a stronger predictor for burnout than ERI among
health professionals [72]. Interestingly, when looking at
hospital staff with different levels of professional educa-
tion, ERI has been found to be more relevant for burn-
out in tertiary-educated staff. This indicates that in
higher educated, professional groups such as therapists,
physicians, and medical-technical staff effort-reward im-
balance seems to be important for mental health [72].
This could be due to a different perspective on the job
such as a higher personal commitment and will to work
after hours. Similarly, higher educated professionals gen-
erally show higher scores for the subscale ERI effort [51]
and therefore might be particularly susceptible to burn-
out or other negative health outcomes. Hence, future
analysis should classify between different kinds of pro-
fessional groups within the peripartum population to in-
vestigate different influences of WPC and ERI on PPD.
Moreover, among physicians in a hospital setting, Häm-
mig [35] could show that exposure to stress and the out-
comes burnout and intention to leave the profession
were partly or largely mediated by WPC and ERI.
Whereas WPC predicted burnout symptoms, the ERI ra-
tio showed the strongest effect for predicting thoughts
of leaving the profession, indicating that WPC and ERI
measure different aspects of psychosocial work stress
and therefore might predict different outcomes [35].
More research is required to draw better conclusions
and to develop a more integrated model of psychosocial
work stress, its biological foundations, and their inter-
action with the individual.
Whereas the ERI ratio did not remain a significant

predictor of PPD symptoms in a regression with WPC
and precarious working conditions (see Table 4), the ERI
subscale reward did proof to be a significant predictor of
PPD symptoms. The reward subscale had a stronger as-
sociation with the outcome in the peripartum period.
This has also been found in another study, where re-
ward, rather than effort, was found to be positively asso-
ciated with gestational age [38]. A recent review has also
claimed that a “crisis of gratification”, where expected
and legitimate reward is not being experienced, is very
relevant to depressive disorders. Seven epidemiological
studies concerning the ERI ratio and depression revealed
a two-fold elevated relative risk of incident depressive
disorder in Europe with findings pointing towards an al-
tered immune function and inflammatory processes [73].
Concerning the peripartum period. Recent findings in-

dicate that ERI scores can fluctuate during the prepar-
tum period [39, 40]. The factor scores for effort and
reward seem to decline during the course of pregnancy,
indicating that women put less effort into work and sim-
ultaneously receive less reward from it. Reward might be

especially relevant for expectant mothers, as Siegrist & Li
[37] found that aspects of low reward at work seem to be
particularly important for biomarkers and therefore phys-
ical correlates of health. Reward at work should thus be
investigated to a greater extent in pregnant populations. It
needs to be noted that a steady ERI ratio was not shown
for all participants in those previous studies [39, 40].
Therefore, it seems important to consider individual or
systematic differences in the trajectory of the ERI.

Strengths and limitations
This study is the first to include multiple theoretical ap-
proaches of work stress within a representative sample
of women in the peripartum period. Moreover, no stud-
ies were found that previously applied the WPC and the
EPRES to the peripartum period. The present investiga-
tion is part of a large prospective-longitudinal cohort
study covering many fields of interest regarding employ-
ment, mental health, and associated factors [42]. There-
fore, it will be possible to incorporate further theoretical
concepts and factors in future analyses. Examples in-
clude paternal mental health as well as hair cortisol
levels of fathers, mothers, and their offspring as bio-
logical indicators of stress within the DREAM-study.
DREAM aims to further investigate the impact of work-
related factors on the well-being of all family members.
However, some possible limitations need to be noted.

The applications of findings in this study to the general
population might be limited as the sample is highly edu-
cated in comparison to the general female population of
Dresden. However, previous research has shown that
self-selection according to sociodemographic variables
such as education had little impact on prevalence esti-
mates [74]. Concerning the predictors, the ERI ratio it-
self might be modified by the peripartum period due to
changing perspectives on work [40]. Changes of the ERI
score could not be observed in this study, as there was
no measurement point before the pregnancy. Within the
EPRES, the subscale rights, concerning workplace rights,
showed a low internal consistency contrary to the find-
ings of the authors [20, 21]. This could be due to the an-
swer categories: “yes”, “no”, “don’t know”. Most
participants of the present study were in an employment
situation with the workplace right “paid maternity leave”.
While most participants were aware of their right to re-
ceive paid maternity leave, most were unaware whether
they would receive a dismissal wage. When recoding the
answer “don’t know” into “missing”, the internal
consistency of the scale rose to Cronbach’s alpha = .67.
A further limitation is that dropout analyses showed a
slightly higher EPRES score for completers vs. non-
completers. Women with more precarious working con-
ditions might have been particularly motivated to take
part in the study to promote changes within the
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workplace for pregnant women. However when compar-
ing predictor scores to other healthy samples, partici-
pants in this study might experience less precarious
working conditions. This could be due to the highly edu-
cated sample making it even more important to screen
for precarious employment in a less educated sample.

Implications
Outcomes and consequences of PPD on the affected
women, their families, and especially their children are
considered to be severe. Longitutinal research including
risk and protective factors is necessary to provide the
best basis for effective treatment approaches. The
present research indicated that work-related factors need
to be considered when screening for PPD or during
treatment of PPD. Future analyses should include more
confounding variables, such as social support, recurrent
depression and paternal mental health, especially within
the context of a biopsychosocial model of PPD [3]. The
DREAM study will be able to include more concepts
and possible covariates, as well as hair cortisol concen-
trations, in future analysis to present a more compre-
hensive view on peripartum health.
WPC should be lowered, especially considering the

changing private situation of women during the perinatal
period. The finding that WPC remained significantly as-
sociated with PPD when controlling for other psycho-
social stress factors at work highlights the importance of
introducing strict work guidelines to prevent employees
from working at home after working hours. Previous re-
search suggests that various family-specific support sys-
tems, such as family friendly organizational policies and
climate can reduce WPC [75]. A growing body of re-
search has investigated family-supportive supervisors,
i.e., supervisors at work who promote the management
of work and non-work responsibilities and acknowledge
their employees private life [76, 77]. Facilitating family-
supportive supervisors through training might be an ef-
fective approach to improve employee work, family, and
health outcomes [76]. Additionally, mindfulness and self-
monitoring trainings [78] as well as cognitive-behavioural
interventions such as coaching sessions [79] have recently
been investigated to successfully reduce WPC.
Further, reward at work seems to be a protective factor

against symptoms of PPD for expecting mothers.
Women might experience less appreciation and reward
at work in their peripartum period due to changing
physical capacity or the upcoming period of maternal
and shifting priorities away from the job. Valuing the ef-
forts spent at work during late pregnancy might protect
mothers from PPD symptoms and additionally prepare
them for a better re-entry into employment after mater-
nity leave.

Some factors of precarious employment, especially
defenselessness to authoritarian treatment and low or in-
sufficient wages, seem to increase the risk for PPD.
Workplace policies could be implemented to reduce this
risk. Julià, Vives, Tarafa, & Benach [23] suggested a sur-
veillance system to monitor different precarious employ-
ment dimensions and identify populations at risk to
reduce mental health impact. Moreover, the high associ-
ation of wages with PPD in comparison to the other pre-
dictors in this study raises the discussion of equal
payment for women in relation to men.

Conclusion
The aim of the present prospective-longitudinal cohort
study was to measure potential work-related risk factors
for PPD. Low or insufficient wages and WPC might act
as potential risk factors for PPD. Low or insufficient
wages and WPC might act as potential risk factors for
PPD. Interventions to reduce precarious working condi-
tions, WPC, and ERI might help to reduce the risk for
PPD in the postpartum period. Reward at work might
act as a potential protective factor against PPD and
should be promoted.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s12889-020-09573-w.

Additional file 1. Flowchart Dropout, Flow chart of the DREAM study.
Notes: T1 during pregnancy, T2 8 weeks after anticipated birth date. Data
collection is not finished yet (recruitment ongoing).

Abbreviations
PPD: Postpartum depression; EPRES: The Employment Precariousness Scale;
WPC: Work-privacy conflict; ERI: Effort-reward imbalance; DREAM: Dresden
Study on Parenting, Work, and Mental Health (“DResdner Studie zu
Elternschaft, Arbeit und Mentaler Gesundheit”); T1: Measurement point
during pregnancy; T2: Measurement point 8 weeks after the anticipated
birth; COPSOQ: Copenhagen Psychosocial Questionnaire; EPDS: Edinburgh
Postnatal Depression Scale; SCL-90-R: Symptom-Checklist Revised

Acknowledgements
We want to thank all (expectant) mothers for supporting our project.
Furthermore, we want to thank all cooperating clinics and midwives for
providing access to potential participants as well as all colleagues and
(doctoral) students performing the recruitment. We would also like to thank
the Society for Reproductive and Infant Psychology for the opportunity to
present the preliminary results and to publish our abstract in “Abstracts of
papers and posters presented at 39th Annual SRIP Conference, City
University of London, 5th-6th September 2019”.

Authors’ contributions
MK performed the statistical analyses, drafted the initial manuscript, and
reviewed and revised the manuscript. RS, VK, and MKo supported the
conduction of the study, especially through data collection and contributed
with the interpretation of the data. VK and MKo prepared the data for
statistical analyses. KW provided resources for the acquisition of data in the
DREAM study and contributed with her clinical expertise and in the
interpretation of the data. JM contributed with her expertise in the research
field and in the interpretation of the data. SGN acquired the funding, was
responsible for conception and design of the DREAM study as well as the
coordination and supervision of the (ongoing) data collection, and she

Karl et al. BMC Public Health         (2020) 20:1505 Page 9 of 11

https://doi.org/10.1186/s12889-020-09573-w
https://doi.org/10.1186/s12889-020-09573-w


contributed with her expertise in the research field and in the interpretation of
the data. All authors critically reviewed the manuscript, approved the final
version as submitted, and agree to be accountable for all aspects of the work.

Funding
The DREAM study is funded by the German Research Foundation (“Deutsche
Forschungsgemeinschaft”; DFG) [grant number GA 2287/4–1 & GA 2287/4–
2]; The sponsor was not involved in study design; in collection, analysis and
interpretation of data; in writing of the report; and in the decision to submit
the article for publication.

Availability of data and materials
The dataset analysed during the current study is not publicly available due
to legal and ethical constraints. Public sharing of participant data was not
included in the informed consent of the study. The dataset is available from
the corresponding author on reasonable request.

Ethics approval and consent to participate
Ethical approval was obtained from the Ethics Committee of the Faculty of
Medicine of the Technische Universität Dresden (No: EK 278062015) prior to
conducting the DREAM study. Potential participants were provided with
written information about the purpose and the procedure of the study
during recruitment. Pseudonymization and confidentiality were assured, and
participants were informed that they could withdraw from the study at any
time. All participants signed a declaration of consent.

Consent for publication
Not applicable.

Competing interests
None.

Author details
1Department of Psychotherapy and Psychosomatic Medicine, Faculty of
Medicine of the Technische Universität Dresden, Dresden, Germany.
2Department of Psychiatry and Psychotherapy, Faculty of Medicine of the
Technische Universität Dresden, Dresden, Germany. 3Department of Child
Health and Development, Norwegian Institute of Public Health, Oslo,
Norway.

Received: 8 April 2020 Accepted: 21 September 2020

References
1. Hahn-Holbrook J, Cornwell-Hinrichs T, Anaya I. Economic and health

predictors of National Postpartum Depression Prevalence: a systematic
review, meta-analysis, and meta-regression of 291 studies from 56 countries.
Front Psychiatry. 2018;8:248.

2. Norhayati MN, Nik Hazlina NH, Asrenee AR, Wan Emilin WMA. Magnitude
and risk factors for postpartum symptoms: a literature review. J Affect
Disord. 2015;175:34–52.

3. Yim IS, Tanner Stapleton LR, Guardino CM, Hahn-Holbrook J, Dunkel SC.
Biological and psychosocial predictors of postpartum depression: systematic
review and call for integration. Annu Rev Clin Psychol. 2015;11(1):99–137.

4. Wisner KL, Chambers C, Sit DKY. Postpartum depression: a major public
health problem. J Am Med Assoc. 2006;296(21):2616–8.

5. O’Hara MW. Postpartum depression: what we know. J Clin Psychol. 2009;
65(12):1258–69.

6. Murray L, Halligan S, Cooper P. Effects of postnatal depression on mother-
infant interactions and child development. In: The Wiley-Blackwell
handbook of infant development. 2nd ed. Oxford: Wiley-Blackwell; 2010. p.
192–220.

7. Junge C, Garthus-Niegel S, Slinning K, Polte C, Simonsen TB, Eberhard-Gran
M. The impact of perinatal depression on Children’s social-emotional
development: a longitudinal study. Matern Child Health J. 2017;21(3):607–
15.

8. O’Hara MW, McCabe JE. Postpartum depression: current status and future
directions. Annu Rev Clin Psychol. 2013;9(1):379–407.

9. Farías-Antúnez S, Xavier MO, Santos IS. Effect of maternal postpartum
depression on offspring’s growth. J Affect Disord. 2018;228:143–52.

10. Klumb PL, Lampert T. Women, work, and well-being 1950-2000: a review
and methodological critique. Soc Sci Med. 2004;58(6):1007–24.

11. Frech A, Damaske S. The relationships between mothers’ work pathways
and physical and mental health. J Health Soc Behav. 2012;53(4):396–412.

12. Lewis BA, Billing L, Schuver K, Gjerdingen D, Avery M, Marcus BH. The
relationship between employment status and depression symptomatology
among women at risk for postpartum depression. Women Health. 2017;
13(1):3–9.

13. Rugulies R, Aust B, Madsen IE. Effort-reward imbalance at work and risk of
depressive disorders. A systematic review and meta-analysis of prospective
cohort studies. Scand J Work Environ Health. 2017;43(4):294–306.

14. Garthus-Niegel S, Hegewald J, Seidler A, Nübling M, Espinola-Klein C, Liebers
F, et al. The Gutenberg health study: associations between occupational
and private stress factors and work-privacy conflict. BMC Public Health.
2016;16(1):1–15.

15. Guille C, Frank E, Zhao Z, Kalmbach DA, Nietert PJ, Mata DA, et al. Work-
family conflict and the sex difference in depression among training
physicians. JAMA Intern Med. 2017;177(12):1766–72.

16. Cooklin AR, Canterford L, Strazdins L, Nicholson JM. Employment conditions
and maternal postpartum mental health: results from the longitudinal study
of Australian children. Arch Womens Ment Health. 2011;14(3):217–25.

17. Schaber R, Karl M, Kopp M, Kress V, Weidner K, Martini J, et al. My job, my
child, my house: the predictive value of job- and housework-related factors
on depressive symptoms during the postpartum period. J Affect Disord.
2020;272:388–97.

18. Dagher RK, Mcgovern PM, Alexander BH, Dowd BE, Ukestad LK, Mccaffrey
DJ. The psychosocial work environment and maternal postpartum
depression; 2009. p. 339–46.

19. Dagher RK, McGovern PM, Dowd BE, Lundberg U. Postpartum depressive
symptoms and the combined load of paid and unpaid work: a longitudinal
analysis. Int Arch Occup Environ Health. 2011;84(7):735–43.

20. Vives A, Amable M, Ferrer M, Moncada S, Llorens C, Muntaner C, et al. The
employment precariousness scale (EPRES): psychometric properties of a
new tool for epidemiological studies among waged and salaried workers.
Occup Environ Med. 2010;67(8):548–55.

21. Vives A, González F, Moncada S, Llorens C, Benach J. Employment
precariousness and poor mental health: evidence from Spain on a new
social determinant of health. Gac Sanit. 2015;29(5):379–82.

22. Vives A, Amable M, Ferrer M, Moncada S, Llorens C, Muntaner C, et al.
Employment precariousness and poor mental health: evidence from Spain
on a new social determinant of health. J Environ Public Health. 2013;2013:
978656.

23. Julià M, Vives A, Tarafa G, Benach J. Changing the way we understand
precarious employment and health: Precarisation affects the entire salaried
population. Saf Sci. 2017;100:66–73.

24. McNamara M, Bohle P, Quinlan M. Precarious employment, working hours,
work-life conflict and health in hotel work. Appl Ergon. 2011;42(2):225–32.

25. Byron K. A meta-analytic review of work – family conflict and its
antecedents. J Vocat Behav. 2005;67:169–98.

26. Eby LT, Maher CP, Butts MM. The intersection of work and family life : the
role of affect. Annu Rev Psychol. 2010;61:599–622.

27. Allen TD, Herst DEL, Bruck CS, Sutton M. Consequences associated with
work-to-family conflict: a review and agenda for future research. J Occup
Health Psychol. 2000;5(2):278–308.

28. Nohe C, Meier LL, Sonntag K, Michel A. The chicken or the egg? A meta-
analysis of panel studies of the relationship between work–family conflict
and strain. J Appl Psychol. 2015;100(2):522–36.

29. Hämmig O, Gutzwiller F, Bauer G. Work-life conflict and associations with
work- and nonwork-related factors and with physical and mental health
outcomes: a nationally representative cross-sectional study in Switzerland.
BMC Public Health. 2009;9:1–15.

30. Leineweber C, Baltzer M, Magnusson Hanson LL, Westerlund H. Work-family
conflict and health in Swedish working women and men: a 2-year
prospective analysis (the SLOSH study). Eur J Pub Health. 2013;23(4):710–6.

31. Otterbach S, Tavener M, Forder P, Powers J, Loxton D, Byles J. The effect of
motherhood and work on women’s time pressure: a cohort analysis using
the Australian longitudinal study on Women’s health. Scand J Work Environ
Health. 2016;42:500–9.

32. Siegrist J, Wege N, Pühlhofer F, Wahrendorf M. A short generic measure of
work stress in the era of globalization: effort-reward imbalance. Int Arch
Occup Environ Health. 2009;82(8):1005–13.

Karl et al. BMC Public Health         (2020) 20:1505 Page 10 of 11



33. Kikuchi Y, Nakaya M, Ikeda M, Narita K, Takeda M, Nishi M. Effort-reward
imbalance and depressive state in nurses. Occup Med (Chic Ill). 2009;60(3):
231–3.

34. Van Vegchel N, De Jonge J, Bosma H, Schaufeli W. Reviewing the effort-
reward imbalance model: drawing up the balance of 45 empirical studies.
Soc Sci Med. 2005;60(5):1117–31.

35. Hämmig O. Explaining burnout and the intention to leave the profession
among health professionals – a cross-sectional study in a hospital setting in
Switzerland. BMC Health Serv Res. 2018;18(1):785.

36. Bakker AB, Killmer CH, Siegrist J, Schaufeli WB. Effort-reward imbalance and
burnout among nurses. J Adv Nurs. 2000;31(4):884–91.

37. Siegrist J, Li J. Work stress and altered biomarkers: a synthesis of findings
based on the effort-reward imbalance model. Int J Environ Res Public
Health. 2017;14(11):1373.

38. Lee BE, Ha M, Park H, Hong YC, Kim Y, Kim YJ, et al. Psychosocial work stress
during pregnancy and birthweight. Paediatr Perinat Epidemiol. 2011;25(3):
246–54.

39. Meyer JD, O’Campo P, Warren N, Muntaner C. Association of Birthweight
with maternal trajectories of effort-reward imbalance and demand-control
across pregnancy. J Occup Environ Med. 2017;59(2):169–76.

40. Meyer JD, Muntaner C, O’Campo P, Warren N. Longitudinal assessment of
effort–reward imbalance and job strain across pregnancy: a preliminary
study. Matern Child Health J. 2016;20(7):1366–74.

41. Franche RL, Williams A, Ibrahim S, Grace SL, Mustard C, Minore B, et al. Path
analysis of work conditions and work-family spillover as modifiable
workplace factors associated with depressive symptomatology. Stress
Health. 2006;22(2):91–103.

42. Kress V, Steudte-Schmiedgen S, Kopp M, Förster A, Altus C, Schier C, et al.
The impact of parental role distributions, work participation, and stress
factors on family health-related outcomes: study protocol of the
prospective multi-method cohort “Dresden study on parenting, work, and
mental health”(DREAM). Front Psychol. 2019;10:1273.

43. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal L, et al. The
REDCap consortium: Building an international community of software
platform partners. J Biomed Informatics Academic Press Inc. 2019;95:103208.

44. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)-a metadata-driven methodology and
workflow process for providing translational research informatics support.
J Biomed Inform. 2009;42(2):377–81.

45. Kendler KS, Neale MC, Kessler RC, Heath A, Eaves LJ. The lifetime history of
major depression in women: reliability of diagnosis and heritability. Arch
Gen Psychiatry. 1993;50(11):863–70.

46. Rödel A, Siegrist J, Hessel A, Brähler E. Fragebogen zur Messung beruflicher
Gratifikationskrisen. Zeitschrift für Differ und Diagnostische Psychol. 2004;
25(4):227–38.

47. Lincke VH, Nübling ALM. Die Messung psychischer Belastungen bei der
Arbeit mit dem COPSOQ; 2015. p. 51–72.

48. Nübling M, Stößel U, Hasselhorn H-M, Michaelis M, Hofmann F. Methoden
zur Erfassung psychischer Belastungen- Erprobung eines Messinstrumentes
(COPSOQ). Schriftenreihe der Bundesanstalt für Arbeitsschutz und
Arbeitmedizin. Wirtschaftsverlag NW: Bremerhaven; 2005.

49. Kristensen TS, Hannerz H, Høgh A, Borg V. The Copenhagen psychosocial
questionnaire - a tool for the assessment and improvement of the
psychosocial work environment. Scand J Work Environ Health. 2005;31(6):
438–49.

50. Li J, Loerbroks A, Jarczok MN, Schöllgen I, Bosch JA, Mauss D, et al.
Psychometric properties and differential explanation of a short measure of
effort-reward imbalance at work: a study of industrial workers in Germany.
Am J Ind Med. 2012;55(9):808–15.

51. Siegrist J, Starke D, Chandola T, Godin I, Marmot M, Niedhammer I, et al.
The measurement of effort-reward imbalance at work: European
comparisons. Soc Sci Med. 2004;58(8):1483–99.

52. Bergant AM, Nguyen T, Heim K, Ulmer H, Dapunt O. Deutschsprachige
Fassung und Validierung der Edinburgh postnatal depression scale. Dtsch
Med Wochenschr. 1998;123(3):35–40.

53. Hewitt CE, Gilbody SM, Mann R, Brealey S. Instruments to identify post-natal
depression: which methods have been the most extensively validated, in
what setting and in which language? Int J Psychiatry Clin Pract. 2010;14(1):
72–6.

54. Cox JL, Holden JM, Sagovsky R. Detection of postnatal depression. Br J
Psychiatry. 1987;150(06):782–6.

55. Kleven H, Landais C, Posch J, Steinhauer A, Zweimüller J. Child penalties
across countries: evidence and explanations. AEA Pap Proc. 2019;109:122–6.

56. Franke GH, Derogatis LR. SCL-90-R: Die Symptom-Checkliste von L. R.
Derogatis. Göttingen: Beltz Test; 2002.

57. Field A. Discovering statistics using IBM SPSS statistics. Los Angeles: SAGE;
2018.

58. Kraemer HC, Kazdin AE, Offord DR, Kessler RC, Jensen PS, Kupfer DJ. Coming
to terms with the terms of risk. Arch Gen Psychiatry. 1997;54(4):337.

59. Corp IBM. IBM SPSS statistics for windows 25.0 ed. Armonk, NY: IBM Corp;
2017.

60. Statistisches Landesamt Sachsen. Mikrozensusergebnisse: Bevölkerung nach
Schulabschluss und Berufsabschluss. 2018 [cited 2019 Jul 15]. Available
from: https://www.dresden.de/de/leben/stadtportrait/statistik/bevoelkerung-
gebiet/mikrozensus.php.

61. Mehta D, Quast C, Fasching PA, Seifert A, Voigt F, Beckmann MW, et al. The
5-HTTLPR polymorphism modulates the influence on environmental
stressors on peripartum depression symptoms. J Affect Disord. 2012;136(3):
1192–7.

62. Jonsson J, Vives A, Benach J, Kjellberg K, Selander J, Johansson G, et al.
Measuring precarious employment in Sweden: translation, adaptation and
psychometric properties of the employment precariousness scale (EPRES).
BMJ Open. 2019;9(9):29577.

63. Piopiunik M, Kugler F, Wößmann L. Einkommenserträge von
Bildungsabschlüssen im Lebensverlauf: Aktuelle Berechnungen für
Deutschland. ifo Schnelld. 2017;70(07):19–30.

64. Wagner A, Rieger MA, Manser T, Sturm H, Hardt J, Martus P. Healthcare
professionals ’ perspectives on working conditions , leadership , and safety
climate : a cross-sectional study. 2019;7:1–14.

65. Cohen J. Statistical power analysis for the Behavioural sciences. New Jersey:
Lawrence Erlbaum Associates; 1988.

66. Gjerdingen D, McGovern P, Attanasio L, Johnson PJ, Kozhimannil KB.
Maternal depressive symptoms, employment, and social support. J Am
Board Fam Med. 2014;27(1):87–96.

67. Mayberry LJ, Horowitz JA, Declercq E. Depression symptom prevalence and
demographic risk factors among U.S. women during the first 2 years
postpartum. JOGNN - J Obstet Gynecol Neonatal Nurs. 2007;36(6):542–9.

68. Hehlmann MI, Schaan V, Rubel J. Eine meta-analytische Untersuchung des
sozioökonomischen Status als Risikofaktor für postpartale Depression. Z Klin
Psychol Psychother. 2019;47:229–40.

69. Beck CT. Predictors of postpartum depression: an update. Nurs Res. 2001;
50(5):275–85.

70. Goyal D, Gay C, Lee KA. How much does low socioeconomic status increase
the risk of prenatal and postpartum depressive symptoms in first-time
mothers? Womens Health Issues. 2010;20(2):96–104.

71. Miyake Y, Tanaka K, Sasaki S, Hirota Y. Employment, income, and education
and risk of postpartum depression: the Osaka maternal and child health
study. J Affect Disord. 2011;130(1–2):133–7.

72. Häusler N, Bopp M, Hämmig O. Effort-reward imbalance, work-privacy
conflict, and burnout among hospital employees. J Occup Environ Med.
2017;60(4):e183–7.

73. Siegrist J. Berufliche Gratifikationskrisen und depressive Störungen: Aktuelle
Forschungsevidenz. Nervenarzt Springer. 2013;84:33–7.

74. Søgaard AJ, Selmer R, Bjertness E, Thelle D. The Oslo health study: the
impact of self-selection in a large, population-based survey. Int J Equity
Health. 2004;3(1):3.

75. Selvarajan TT, Cloninger PA, Singh B. Social support and work – family conflict :
a test of an indirect effects model. J Vocat Behav. 2013;83(3):486–99.

76. Crain TL, Stevens SC. Family-supportive supervisor behaviors: a review and
recommendations for research and practice. J Organ Behav. 2018;39(7):869–88.

77. Thomas LT, Ganster DC. Impact of family-supportive work variables on
work-family conflict and strain: a control perspective. J Appl Psychol. 1995;
80(1):6–15.

78. Kiburz KM, Allen TD, French KA. Work-family conflict and mindfulness:
investigating the effectiveness of a brief training intervention. J Organ
Behav. 2017;38(7):1016–37.

79. Turliuc MN, Buliga D. Work-Family Conflict and Job and Family Satisfaction .
The Mediating Role of Cognitions. Procedia Soc Behav Sci. 2014;159:105–9.

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

Karl et al. BMC Public Health         (2020) 20:1505 Page 11 of 11

https://www.dresden.de/de/leben/stadtportrait/statistik/bevoelkerung-gebiet/mikrozensus.php
https://www.dresden.de/de/leben/stadtportrait/statistik/bevoelkerung-gebiet/mikrozensus.php

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	The relation between working conditions and postpartum depression
	Precarious working conditions
	Psychosocial work stress

	Aims and objectives

	Methods
	Study setting and participants
	Study population and retention rate
	Measures
	Adverse psychosocial work conditions as predictors for PPD
	Outcome measure for symptoms of postpartum depression
	Covariates

	Statistical analyses

	Results
	Sample characteristics
	Dropout analyses
	Precarious working conditions and psychosocial work stress
	Precarious working conditions
	Psychosocial work stress
	Precarious working conditions and psychosocial work stress


	Discussion
	Precarious working conditions
	Psychosocial work stress- work-privacy conflict and effort-reward imbalance
	Strengths and limitations
	Implications

	Conclusion
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

