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Abstract

Background Parental work stress and impaired mental health seem to have intensified during the current COVID-
19 pandemic. Both can have a negative impact on parent-child bonding: psychosocial work stress in the course of a
spillover effect from work to family and symptoms of impaired mental health as part of a crossover effect from parent
to child. This potentially affects the child’s development in the long term.

Method This cross-sectional study examined the relationship between psychosocial work stress and parent-child
bonding during the early COVID-19 pandemic (May-June 2020). Symptoms of depression and aggressiveness were
considered as mediators of this relationship. The sample consisted of employees in Eastern Germany (n = 380; 42.9%
mothers, 57.1% fathers), aged 24-55 years, with children aged 0-36 months.

Results In the total sample, an association was only found after adjusting for potential confounders, indicating that
higher psychosocial work stress is associated with weaker bonding between the parent and child (3=0.148, p=.017,
95% CI1[0.566, 5.614]). The separate analyses for mothers and fathers did not reveal a statistically significant relation-
ship between psychosocial work stress and parent-child bonding. In the total sample, the higher the psychosocial
work stress was, the higher were the parental symptoms of depression (3=0.372, p<.001, 95% Cl [3.417, 5.696]) and
aggressiveness 3=0.254, p <.001, 95% CI [1.008, 3.208]). The mental health symptoms in turn were related to weaker
parent-child bonding (symptoms of depression 3 =0.320, p <.001, 95% CI [0.345, 0.749]; symptoms of aggressiveness
3=0.394, p<.001,95% CI [0.697, 1.287]). The results furthermore suggested that parental mental health symptoms
mediate the association between psychosocial work stress and parent-child bonding (symptoms of depression,
ab=2.491,95% Cl [1.472,3.577] and of aggressiveness, ab=2.091, 95% Cl [1.147, 3.279]). The mediation effect was
also found in the separate analyses for the mothers and fathers.

Discussion The results of this study during the early COVID-19 pandemic in Germany highlight the importance of
prevention as well as intervention measures in relation to psychosocial work stress that may play a debilitating role
in the context of family relationships. In addition, the results suggest that both employers and employees should be
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made aware of the importance of psychosocial work stress, as it can have a negative impact on mental health, which

in turn may have a major influence on family relationships.

Keywords DREAM study, COVID-19, Psychosocial work stress, Parent-child bonding, Depression, Aggressiveness

Introduction

Parent-child bonding has been suggested to be the “cen-
tral and most important psychological process of the
puerperium” [1] and to have a major impact on the young
child’s development [2, 3]. Bonding refers to the relation-
ship with the child from a parent’s perspective and can
be “described as the quality of the emotional tie from the
parent to the child” [2]. The term is used synonymously
with parent-child relationship both in the literature [4] as
well as in this paper.

A sensitive and responsive family environment fosters
the development of secure parent-child bonding [5, 6].
Maternal and paternal sensitivity to their infant’s needs,
immediate responsiveness to distress, and interactional
synchrony are supportive regarding this process [7]. This,
in turn, contributes to a child’s healthy development dur-
ing the first years of life in terms of behavior, emotions,
and mental health [2, 8, 9].

On the other hand, work plays a major role in life and
can have a significant, beneficial impact on health and
well-being. It provides regular income, social inclusion,
and a chance for personal growth [10]. However, work
can also be a cause for stress. The concept of psychoso-
cial work stress can be shown by the effort-reward-imbal-
ance (ERI) model [10]. According to the ERI model, effort
at work implies demands such as workload, interrup-
tions, and time pressure. Rewards, in turn, are provided
in forms of salary, esteem, career opportunities, and job
security. An imbalance between (high) efforts and (low)
rewards may result in a higher risk of adverse mental
health outcomes [11, 12].

Stress can spill over from one area of life to another
area in relation to a specific individual, such as in the
transmission of stress from one domain (work) to
another one (family) [13]. It is presumed that high work
demands prevent parents from spending a lot of time
with their offspring, causing family relationships to suf-
fer [14]. Studies have shown that job stress, job demands,
and work characteristics (such as an organization that is
not family-friendly) are associated with work-family con-
flict, defined as the incompatibility between work and
family [15, 16].

Regarding the parent-child relationship, it was found
that work stress has a negative effect on parenting
behavior [17]. Factors such as prolonged hours at the
workplace and work overload have shown an associa-
tion with a low-quality parent-child relationship [18]. A

recent study examining spillover effects found that job
insecurity is negatively related to parent-child bonding
[7]. It has been shown that for both mothers and fathers,
behavioral and emotional withdrawal occur on days with
high demand or interpersonal stress at work, when they
appear to be less emotionally involved with their children
[19, 20]. However, as of yet, there are no studies which
investigate psychosocial working conditions modelled by
ERI and parent-child bonding.

A spillover effect from work to the family domain
occurred during the COVID-19 pandemic but the effect
of the pandemic on the work-family interface is still
unknown [21]. In the wake of the global spread of the
SARS-CoV-2 and subsequent containment efforts, work-
ers had to cope with numerous consequences in the work
domain. There was an increase in job insecurity and job
losses, and the need to work from home [22, 23]. In the
family domain, mothers and fathers were exposed to
increased stress and responsibilities at home [24, 25].
The situation was particularly precarious for parents
who continued to work full time but were unable to take
advantage of emergency care for their children. Bound-
aries between the work and home domain tended to
diminish, potentially fueling work-family conflict. Taken
together, the parents’ perception of the COVID-19 pan-
demic as a stressor may be associated with increased
parenting stress and thus in turn, with an increased risk
of harsh parenting and an impaired parent-child relation-
ship or even child abuse [26, 27].

Not only parental work stress, but also the mother’s
and father’s mental health constitutes a possible factor
which may compromise parent-child bonding [28]. This
would also represent a crossover effect in the sense of
an inter-individual transmission of stress (parent-child)
within one domain (family). In this case, stress spills
over from one person (mother/father) to another person
(child), within one area of life (family).

Parents’ mental health could be particularly strained
in the wake of pandemic conditions. Compared to the
time before the pandemic, mental health declined after
the outbreak of the pandemic in 2020 [29]. Studies have
also suggested that impaired mother-child bonding is
related to maternal depression [30, 31]. Mothers with
depressive symptoms are more likely to exhibit distant
behaviors towards their child (e.g., less affectionate touch
[32], fewer vocal and visual interactions [33]) than moth-
ers without depressive symptoms. Since affectionate
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mother-child interaction goes along with strong mother-
child bonding, the latter may be diminished in mothers
suffering from depressiveness [34]. A German study sup-
ported these results and highlighted the importance of
the mother’s mental state in the first year of the child’s
life [35]. A Swedish study extended the research to both
parents and found that not only the mother’s but also the
father’s depressiveness is related to dysfunctional bond-
ing [36].

Besides affective disorders, it is necessary to address
the issue of aggression in the family domain in order to
protect everyone involved. Distress reactions like anger
are likely to occur during the exceptional time of the
COVID-19 pandemic [37]. Several studies have indicated
that parent-child relationships in families suffering from
a violent or aggressive family member are severely dis-
rupted [38, 39]. In the case where the father is the abu-
sive parent, not only the relationship between the violent
father and his children is disturbed. His aggressiveness
may also have negative consequences for the mother-
child bonding, as she is often traumatized by the part-
ner’s abusive behavior and therefore limited in her ability
to emotionally care for the children [40].

Research on mother-child violence and its impact on
the mother-child bonding is scarce and tends to focus on
child outcomes like internalizing or externalizing behav-
ior or delayed cognitive development [41, 42]. A pos-
sible explanation for the scarcity may be that motherly
violence against their offspring is more of a taboo, since
mothers are considered as less aggressive and as those
who take the protective and caring role in the family [43].
Furthermore, studies have suggested that it is often the
father who is the abusing parent [44].

Summary of objectives

The possible links between the work and the family
domain in an unprecedented context like the COVID-
19 pandemic need further investigation. This study
aims to examine the association between psychosocial
work stress and parent-child bonding in a community
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sample of mothers and fathers. It is hypothesized that
higher levels of work stress are associated with weaker
parent-child bonding (hypothesis 1) and that higher lev-
els of work stress are associated with a higher score of
symptoms of depression and aggressiveness (hypothesis
2). Moreover, it is hypothesized that a higher score of
symptoms of depression and of aggressiveness is associ-
ated with weaker parent-child bonding (hypothesis 3).
Finally, the study also hypothesizes that the association
between psychosocial work stress and parent-child bond-
ing is mediated by symptoms of depression and aggres-
siveness (hypothesis 4; see Fig. 1). In addition, this study
examines in an exploratory manner differences between
mothers and fathers: are there any differences in terms of
potential associations between psychosocial work stress,
symptoms of depression/aggressiveness, and parent-child
bonding, and if so, to what extent? The mediation analy-
ses are explored in this regard as well: are there any dif-
ferences between mothers and fathers, and if so, to what
extent?

Methods

Design

The prospective cohort study “Dresden Study on Par-
enting, Work, and Mental Health” (DResdner Studie zu
Elternschaft, Arbeit und Mentaler Gesundheit, DREAM)
examines the relationship between parental work partici-
pation, role distribution, stress factors, and their effects
on family mental and somatic health [45]. Recruitment in
the main study, using the convenience sampling method,
lasted from June 2017 until end of 2020. The community
sample of this study consists of women who were preg-
nant at the time of recruitment and their partners, at that
time living in Dresden, Germany, or in the surrounding
area. For the DREAM study, the participants completed
questionnaires on various physical and mental health
outcomes with the choice of filling them out on paper
or online. The DREAM study has currently six measure-
ment points: T1 during pregnancy, T2 at 8 weeks, T3 at
14 months, T4 at 2years, T5 at 3years, and T6 at 4.5 years

Symptoms of depression/
aggressiveness

A\ 4

Psychosocial work stress

Parent-child bonding

Fig. 1 The hypothesized associations between psychosocial work stress, symptoms of depression/aggressiveness, and parent-child bonding
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after birth. Further information on the DREAM study is
provided in the corresponding study protocol [45].

As an addition to the regular measurement points, a
subsample of the main DREAM study was invited to take
part in the longitudinal online sub-study DREAM qrona-
The DREAM_grona Sub-study investigates experiences
of (expectant) parents during the COVID-19 pandemic
(e.g., isolation, school and daycare closures, working in
home office) and its impact on family health, role dis-
tributions, and relationships. Pandemic restrictions
hindered sending out study material and thereby reach-
ing participants using the paper-pencil version. Due to
feasibility reasons, parents of twins or multiples did not
receive an invitation. Thus, only online participants with
a singleton pregnancy got an invitation. Dreamgrona
has two measurement points, and the present paper
reports results of the first measurement point of this sub-
study. 1885 persons were invited to participate between
May 12 to October 1, 2020. From those, 1057 took part
in Dreamgponas resulting in a response rate of 56.1%.
All data were derived from the DREAMcgrona SUb-
study except for the information about parents’ educa-
tion, which was taken from the main DREAM study.
Data were stored on the Research Electronic Data Cap-
ture (REDCap) data management platform, which is a
web-based software for secure data collection and organ-
ization [46]. REDCap is hosted at the “Koordinierungsze-
ntrum fir Klinische Studien” at the Faculty of Medicine
of the Technische Universitét Dresden.

Sample

In the current study, female partners of mothers were
excluded, in order to prevent interference between the
group of mothers and their partners, when the results of
the data analyses were stratified by sex to uncover pos-
sible group differences. Inclusion criteria comprised
provision of informed consent and completing the ques-
tionnaire until 5th of June, 2020, because afterwards new
COVID-19 regulations came into effect in the concerned
region. Main COVID-19 policies from 20th of April up
to that point affected workplaces as well as childcare and
education institutions in Germany. For instance, except
frontline workers, employees were required to work in
home office unless there was at least 10 square meters of
space per person [47]. After closure during the first lock-
down in Germany for the vast majority of the population
(10th of March until 19th of April, 2020), childcare insti-
tutions and schools gradually opened again (graduation
classes of elementary schools at the beginning of May);
all classes of elementary schools and daycare in the mid-
dle of May [48]. However, hygiene rules such as regular
washing of hands had to be followed during school time
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and special events. For instance, sport events were still
not carried out.

Participants had to be currently employed (i.e., work-
ing full-time, part-time, irregularly, or being margin-
ally employed, undergoing an apprenticeship or federal
voluntary work) in order to evaluate psychosocial work
stress. Parents who provided illogical information
regarding their employment situation (working zero
hours per week or those who reported simultaneously
being on parental leave and being employed full-time)
were excluded. Participants were asked to specifically
refer to their current working conditions since February
2020, i.e., the time when the first effects of the impending
pandemic emerged in this region. Moreover, the index
child (i.e., the child with whom the parents first took part
in the study) had to be born before 20th of April, 2021
in order to measure parent-child bonding as the outcome
variable. The final sample consisted of 380 participants
(163 mothers and 217 fathers). The flowchart with the
retention rate and exclusion criteria resulting in the final
sample is shown in Fig. 2.

Measures

Measure for the predictor variable psychosocial work stress:
Effort-Reward Imbalance Questionnaire

Psychosocial work stress was assessed with the Effort-
Reward Imbalance Questionnaire (ERI), which is a self-
rating scale [49]. It measures chronic work-related stress
as an imbalance between high efforts spent for the job
— for instance, high work performance and low rewards
like poor opportunities for advancement. It consists of
three sub-scales: effort, reward, and overcommitment. In
this study, the German short version with the effort and
reward subscale was used [49]. It contains ten items on
a Likert scale from 1 (strongly agree) to 4 (strongly disa-
gree) out of which four items are inverted. The range of
the effort scale with three items is 3 to 12 (item exam-
ple “I have constant pressure due to a heavy workload.),
and of the reward scale with seven items 7 to 28 (item
example “Considering all my efforts and achievements,
my salary/income is adequate””). The sum scores of these
ratings were recoded for the analyses, so that high scores
on each scale reflect high effort and reward. The overall
quotient was calculated by dividing effort by reward, then
multiplied by the ratio of the number of items — three out
of seven [49]. The higher the imbalance between (high)
expenditure and (low) reward, the higher the measure of
work stress.

Missing item values on the reward scale were replaced
by the mean value if not more than three items were
missing. All three items of the effort scale had to be
answered in order for ERI to be evaluated. In this sam-
ple, the reliability of the effort scale was questionable
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(A) Invited participants to DREAM g ona!

N=12885
Mothers Fathers and female
N=1.021 partners
N=864
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(B) Provided informed consent
n=1057 (56.1% of A)

Mothers Fathers and female
n=650 partners
n=407

Did not provide informed consent
n=828 (43.9%)

Mothers Fathers and female
n=371 partners
n=457

Exclusion criteria
n=677 (64%)

Fathers
n=190

Mothers
n=487

Comprising:
(a) Female partners
n=3(0.3%)

(b) Provided informed consent after 5th June,
20202
n=135(3.3%)
Mothers: =18 Fathers: n=17

(c) Index child not born yet
n=_87 (8.2%)

Mothers: n=51 Fathers: n= 36

(d) No current emplovment
n= 445 (42.1%)

Mothers: n = 368 Fathers: n =77

(e) Missing data (Employment, PBQ, ERI)
n=107 (10.1%)

Mothers: n= 50 Fathers: n= 57

(C) Final sample

n= 1380 (36.0% of B)
Mothers
n=163

Fathers
n=217

Fig. 2 Flowchart of retention rate and exclusion criteria resulting in final sample. Note. 'Online participants of the general DREAM study as of April
2020 (twin and multiple pregnancies excluded). 2With 6th June, 2020 new COVID-19 regulations came into effect. PBQ = Postpartum Bonding

Questionnaire. ERI = Effort-Reward Imbalance Questionnaire

(Cronbach’s «a=.66), and that of the reward scale was
acceptable (Cronbach’s a =.78).

Measure for the outcome variable parent-child bonding:
Postpartum Bonding Questionnaire

Parent-child bonding was measured by the Postpartum
Bonding Questionnaire (PBQ), which is a self-rating
screening instrument for bonding disorders [4]. In this

study, the German version was used and completed by
both, mothers and fathers. The questionnaire consists of
25 items on a Likert scale from 0 (always) to 5 (never) out
of which eight items are inverted [4]. It contains four sub-
scales, for each of which a sub-score can be calculated:
impaired bonding (twelve items; example “I feel close to
my baby”), rejection and anger (seven items; example
“My baby irritates me””), anxiety about care (four items;
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example “I am afraid of my baby”), risk of abuse (two
items, score range 0—10; example “I feel like hurting my
baby” [4]. In the current study, the sum score (0-125)
was used with a higher value indicating weaker parent-
child bonding. The reliability of the PBQ in this sample
was good (Cronbach’s a =.83).

Measures for potential mediator variables

Symptoms of depression were measured by the Ger-
man version of the Edinburgh Postnatal Depression
Scale (EPDS) [50]. This self-rating questionnaire records
symptoms of depression in the past week. Each of the
ten items, seven of which are reverse scored, offers four
response options on a Likert scale from 0 to 3 (item
example “I was sad and miserable”). The higher the sum
score, the more severe the symptoms of depression. The
reliability of the EPDS in the present sample was good
(Cronbach’s « =.84).

Symptoms of aggressiveness were measured by the
sub-scale anger-hostility of the Symptom-Check-List-
90-R (SCL-90-R) [51]. The SCL-90-R is a self-assessment
questionnaire for detecting mental distress regarding
the past week and consists of nine separate scales and 90
items. The answers are given on a Likert scale from 0 (not
at all) to 4 (very strongly). A higher sum score indicates a
higher level of mental distress. The sub-scale anger-hos-
tility used in this study has a total of six items (example
“How much did you suffer from feeling easily irritated or
upset?”) and measures anger-hostility defined as “irrita-
bility and imbalance up to strong aggressiveness with
hostile aspects” [51]. Its reliability in the study sample
was good (Cronbach’s a =.81).

Missing items in the PBQ, EPDS, and the anger-hostil-
ity sub-scale of the SCL-90-R were replaced by the mean
value of the respective participant if a maximum of 20%
of the items were not completed.

Measures for potential confounders

Several variables were considered as potential confound-
ers in our analyses, as they may be associated with work
stress and/or parent-child bonding: Education, number
of children, age of index child, hours of childcare, hours
of household work, hours of work, and working in home
office. They were selected based on previous research and
correlation analyses with the predictor and outcome vari-
ables. Education was used as a measure for the socioeco-
nomic status. It was assessed during pregnancy with the
index child using a question regarding professional quali-
fication in the main DREAM study questionnaire: “Do
you have a university degree: yes or no?” The other varia-
bles were collected as items in the DREAMqrona qUES-
tionnaire. The participants were asked to fill out the age
of the index child and the total number of their children.
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Concerning work factors, participants were asked to pro-
vide information about the number of hours of work (per
week), number of hours of childcare and of household
work (per workday), and to indicate if they work in home
office due to the COVID-19 restrictions. The variable
parents’ sex was not included as a confounder, because
the results of the data analyses were investigated sepa-
rately for mothers and fathers.

Statistical analyses

All statistical analyses were conducted using the software
IBM SPSS Statistics (Version 27). Descriptive analyses
were carried out for demographic characteristics of the
sample (sex, age, employment status), for the potential
confounders, as well as for the predictor and the outcome
variables. Pearson and Kendall-Tau-b correlation analy-
ses were performed in order to detect statistically signifi-
cant confounders for the regression model.

Linear regression analyses were calculated to investi-
gate possible associations between psychosocial work
stress, psychological health factors (symptoms of depres-
sion and aggressiveness), and parent-child bonding.
Standardized regression coefficients were calculated. The
regression analyses were computed with and without
potential confounders to check for possible differences.
Finally, mediation analyses were performed in order to
test the mediation effect of psychological health factors
(symptoms of depression and aggressiveness) between
psychosocial work stress and parent-child bonding. The
mediation analyses were carried out once without and
once with the potential confounders to investigate pos-
sible differences.

The linear regression as well as the mediation analyses
were conducted with the SPSS modeling tool PROCESS
v.3.5, which uses ordinary least squares regression to esti-
mate model coefficients, standard errors, p-values, and
confidence intervals [52]. For the present study, boot-
strapping with 5000 iterations was used. Heteroscedas-
ticity consistent standard errors [53] and 95% percentile
confidence intervals were calculated. Due to missing data
in several variables, # varied slightly between the differ-
ent analyses.

Results

Sample description

The final sample consisted of 380 parents (163 moth-
ers, 217 fathers). The characteristics of the sample are
provided in Table 1. The mean age of the parents was
33.88years (SD= 4.59; Range=24-55). Almost half of
the participants (46.8%) had a university degree. The
mean number of children in a family was 1.23 (SD=0.51;
Range=1-4) and the age of the index child averaged
21.5months. On average, mothers worked 29hours,
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Mothers
n=163

Fathers
n=217

Total sample
n=380

Psychosocial work stress

Symptoms of depression
Symptoms of aggressiveness

Parent-child bonding
Age
Education

No university degree

University degree

Age of index child
0-12 months

13-24 months

25-36 months
Number of children

1

2

3

4
Hours of work®
Childcare®
Household work®
Home office

No

Yes

0.95 £ 0.38 (0.26-2.00)

6.93 £+ 4.68 (0-22)
3.50 £ 346 (0-19)
13.95 + 8.74 (0-41)
3298 +3.87 (25-43)

82 (50.3)

81 (49.7)

2150 & 6.55 (1-34)
16 (9.8)

88 (54.0)

59 (36.2)
1224046 (1-4)
129 (79.1)

33(202)

0(0.0)

1(0.6)

2858 & 10.77 (2-55)
492 42.19(15-22)
204 +138(0-13)

61(37.4)
102 (62.6)

0.94 4036 (0.28-3.67)

4,68 £4.23 (0-20)
1.95 £ 2.56 (0-15)
12.03 £ 7.54 (0-43)
34.55 £ 4.96 (24-55)

120 (55.3)

97 (44.7)

14.63 % 9.06 (0-32)
101 (46.5)

75 (34.6)

41 (18.9)

1.24 4 056 (1-4)
174 (80.2)

35(16.1)

6(2.8)

2(09)

35041217 (2-72)
2.85 4+ 1.58 (0-9)
1.70 £ 1.30 (0-8.5)

79 (364)
138 (63.6)

0.94 £ 3.37(0.26—
3.67)

5.65 £ 456 (0-22)
2,60 £ 3.07 (0-19)
12.85 4+ 8.12 (0-43)
33.88 & 4.59 (24-55)

202 (53.2)

178 (46.8)

17.58 £ 8.74 (0-34)
117 (30.8)

163 (42.9)

100 (26.3)
1.23£051(1-4)
303 (79.7)

68(17.9)

6(1.6)

3(0.8)
322941202 (2-72)
3.724+212(0-22)
1.85£1.34(0-13)

140 (36.8)
240 (63.2)

Note. n (%) or M + SD (Range). Psychosocial work stress (quotient of ERI = Effort-Reward Imbalance Questionnaire), Symptoms of depression (sum score of EPDS =
Edinburgh Postnatal Depression Scale), Symptoms of aggressiveness (sum score of SCL-90-R = Symptom-Check-List-90-Revised, sub-scale anger-hostility), Parent-
child bonding (sum score of PBQ = Postpartum Bonding Questionnaire). Hours per week, ®Hours per day

whereas fathers worked 35hours per week. More than
half of the parents (63.2%) reported to work in home
office due to the COVID-19 restrictions.

Correlation analyses

Correlation analyses between the predictor, mediator,
outcome, and potential confounders were carried out in
order to investigate possible associations (Table 2). Based
on these analyses, the selected confounders comprised
age of index child (in months), hours of work (per week),
childcare (at home per day), and work in home office
(yes/no).

Regression and mediation analyses

Analyses with the mediator variable symptoms of depression
In the model with symptoms of depression as the media-
tor (Fig. 3), the total effect of psychosocial work stress
on parent-child bonding was not statistically significant
in the unadjusted analysis (=0.128, p=.053, 95% CI
[—0.029, 5.369]; Model 1, Table 3). However, after adding

the potential confounders to the model, the association
between psychosocial work stress and parent-child bond-
ing was statistically significant (3=0.148, p=.017, 95%
CI [0.566, 5.614], Model 2, Table 3; hypothesis 1). This
means, the total effect of psychosocial work stress on par-
ent-child bonding was statistically significant. Addition-
ally, an older age of the index child and working in home
office (both added as confounders) significantly predicted
parent-child bonding in the multiple regression model.
Higher levels of psychosocial work stress also signifi-
cantly predicted higher scores of symptoms of depression
(B=0.372, p<.001; hypothesis 2). These in turn signifi-
cantly predicted weaker parent-child bonding ( =0.320,
p<.001; hypothesis 3). Moreover, tests of indirect effects
indicated that the association between psychosocial work
stress and parent-child bonding was mediated by symp-
toms of depression (indirect effect ab=2.491, 95% CI
[1.472, 3.577]; hypothesis 4). Additionally, after includ-
ing symptoms of depression as a mediator, the relation-
ship between psychosocial work stress and parent-child
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Table 2 Correlation matrix including the predictor, mediator, outcome variables, and potential confounders of the total sample

1. 2. 3. 4, 5. 6. 7. 8. 9. 10. 1.
1. Psychosocial work stress -

2. Symptoms of depression 3397 -

3. Symptoms of aggressiveness 225" 604" -

4. Parent-child bonding 128" 362" 4207 -

5. Education (university degree) —.003 032 —011 017 -

6. Age of index child 027 078 106" 148" 017 -

7.Number of children 062 064 097 010 017 042 -

8. Hours of work 075 71" =81t —a54" —048 —099  —004 -

9. Childcare —-051 170" 295" 123* 033 2417 —007  —360" -

10. Household work 045 153" 204" 017 —088 059 047 —104" 97" -

11. Home office (yes) 007 186" 028 1527 184" 048 —075 =106 044 061 -

Kendall-Tau-b correlation coefficients were computed for the potential confounders education and home office. Pearson correlation coefficients were computed for
all other variables. Statistically significant correlations of potential confounders with the outcome variable PBQ are printed in bold. Psychosocial work stress (quotient
of ERI = Effort-Reward Imbalance Questionnaire), Parent-child bonding (sum score of PBQ = Postpartum Bonding Questionnaire), Symptoms of depression (sum score
of EPDS = Edinburgh Postnatal Depression Scale), Symptoms of aggressiveness (sum score of SCL-90-R = Symptom-Check-List-90-Revised, sub-scale anger-hostility).
'p<.05."p<.01.""p<.001

Symptoms of depression

a=0.372""

b=0.320""

Psychosocial work stress

¢ =0.148"
c‘=0.029

A 4

Parent-child bonding

Fig. 3 Standardized regression coefficients for the associations between psychosocial work stress, symptoms of depression, and parent-child
bonding for the total sample (controlled for potential confounders). Note. c =total effect; c'=direct effect.'=p<.05. " =p<.01." =p< 001

bonding was no longer statistically significant (=0.029,
p=.665; data not shown).

Analyses with the mediator variable symptoms

of aggressiveness

In the model with symptoms of aggressiveness as the
mediator (Fig. 4), the total effect of psychosocial work
stress on parent-child bonding was statistically signifi-
cant ($=0.148, p=.017; Model 2, Table 3; hypothesis
1). Higher levels of psychosocial work stress also signifi-
cantly predicted higher scores of symptoms of aggres-
siveness (p=.254, p<.001; hypothesis 2). These in turn
significantly predicted weaker parent-child bonding
(B=0.394, p<.001; hypothesis 3). Moreover, tests of
indirect effects indicated that the association between
psychosocial work stress and parent-child bonding
was mediated by symptoms of aggressiveness (indirect
effect ab=2.091, 95% CI [1.147, 3.279]; hypothesis 4).

Furthermore, after including symptoms of aggressive-
ness as a mediator, the relationship between psychosocial
work stress and parent-child bonding was no longer sta-
tistically significant (3 =0.048, p =.369).

Regression and mediation analyses stratified for parents’ sex
The analyses were then evaluated separately for mothers
and fathers in order to explore differences between the
sexes. The same potential confounders were considered
in the analyses.

There was no association between psychosocial work
stress and parent-child bonding in the models calculated for
the mothers (unadjusted model, $=0.130, p=.104, 95% CI
[—0.585, 6.219], adjusted model: $=0.160, p=.060, 95% CI
[—0.129, 7.070], Table 4). For the group of fathers, the asso-
ciation between psychosocial work stress and parent-child
bonding was not statistically significant for both models as
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Table 3 Predictive value of psychosocial work stress on parent-
child bonding for the total sample

Variable B SEB B 95% Cl P
Model 1 (R? = 0.02)

Constant 10.051 1.299 [7.497,12.605] < .001
Psychosocial work 2670 1373 0.128 [-0.029,5369] .053
stress

Model 2 (R? = 0.08)

Constant 8.194 2406 [3.463,12.925] 001
Psychosocial work 3.090 1284 0.148 [0.566,5.614] 017
stress

Age of index child® 0.109 0.0517 0.123 [0.008,0.209] .035
Hours of work? -0073 0039 -0.114 [-0.150,0.003] .059
Childcare® 0.184 0350 0.051 [-0.503,0.872] 599
Home office (yes) 2028 0780 0.127 [0494,3.562] .010

Note. B = unstandardized regression coefficient; SE B = standard error, based
on 5,000 bootstrap samples; p = standardized beta coefficient, Cl = confidence
interval with a = 0.05, 95% percentile, based on 5,000 bootstrap samples;
Statistically significant associations (p < .05) are marked in bold; Psychosocial
work stress (quotient of ERI = Effort-Reward Imbalance Questionnaire); Home
office coded as 0 = not working from home, 1 = working from home. *Age in
months, °Hours per week, *Hours per day

well (unadjusted: p=0.124, p=.260, 95% CI [—1.839, 6.772];
adjusted: p=0.132, p=.195, 95% CI [—1.354, 6.584]; Table 4).
In the first mediation model stratified for the parents’
sex (see Fig. 5) higher levels of psychosocial work stress
significantly predicted higher scores of symptoms of
depression for the mothers as well as the fathers. They in
turn significantly predicted a higher score of (i.e., weaker)
parent-child bonding for the fathers, but not for the
mothers. There was a mediation effect of symptoms of
depression for both parents. Furthermore, after including
symptoms of depression as a mediator, the relationship
between psychosocial work stress and parent-child bond-
ing remained statistically not significant for both parents.
In the second mediation model stratified for the par-
ents’ sex (see Fig. 6) higher levels of psychosocial work
stress significantly predicted higher scores of symptoms

Page 9 of 14

of aggressiveness for the mothers, but not for the fathers.
They in turn significantly predicted a higher score of
(weaker) parent-child bonding and there was a mediation
effect of symptoms of aggressiveness for both parents.
Furthermore, after including symptoms of aggressive-
ness as a mediator, the relationship between psychosocial
work stress and parent-child bonding remained statisti-
cally not significant for both parents.

Discussion

The present study aimed to investigate a possible asso-
ciation between parental psychosocial work stress and
parent-child bonding during the early COVID-19 pan-
demic in Germany. In the total sample, an association
was only found after adjusting for education, number of
children, age of index child, hours of childcare, hours of
household work, hours of work, and working in home
office, indicating that higher psychosocial work stress is
associated with weaker bonding between the parent and
child. The separate analyses for mothers and fathers did
not reveal a statistically significant relationship between
psychosocial work stress and parent-child bonding. In
the total sample, the higher the psychosocial work stress
was, the higher were the parental symptoms of depres-
sion and aggression. These in turn were related to weaker
parent-child bonding. The results furthermore suggested
that parental mental health symptoms of depression and
aggressiveness mediate the association between psycho-
social work stress and parent-child bonding. The media-
tion effect was found in the overall sample and, moreover,
in the separate analyses for mothers and fathers.

Association between psychosocial work stress

and parent-child bonding

Parental psychosocial work stress and parent-child bond-
ing showed a statistically significant association after
adjusting for confounders, indicating a weakened parent-
child bonding with increasing psychosocial work stress

Symptoms of aggressiveness

a=0.254""

b=0.349""

Psychosocial work stress

c =0.148"

A\ 4

Parent-child bonding

c=0.048
Fig. 4 Standardized regression coefficients for the associations between psychosocial work stress, symptoms of aggressiveness, and parent-child
bonding for the total sample (controlled for potential confounders). Note. c =total effect; c'=direct effect. ' =p<.05. =p<.01.” =p<.001
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Table 4 Predictive value of psychosocial work stress on parent-child bonding. Results stratified for parents’ sex. Standardized
regression coefficients for the associations between psychosocial work stress, symptoms of aggressiveness, and parent-child bonding
for the total sample (controlled for potential confounders)

Mothers Fathers
Variables B SEB B 95% Cl p B SEB B 95% ClI p
Model 1 (R =0.02/0.02%
Constant 10.941 1.684 [7616, 14.267] <001 9471 2.021 [5.487,13.454] <.001
Psychosocial work stress ~ 2.817 1722 0130 [—0.585,6.219] 104 2467 2184 0124 [—1.839,6.772] 260
Model 2 (R?=0.14/0.04%)
Constant 9.945 5.087 [— 19.996] 052 7.187 3.100 [1.077,13.298] 021
Psychosocial work stress  3.470 1822 0.160 [ .129,7.070] .060 2615 2013 0132 [—1.354,6584] 195
Age of index child® 0.178 0112 0136 [—0.044, 0.400] 115 0.087 0055 0111 [—0.021,0194] 115
Hours of work® —0.199  0.071 —0.252 [—0. 340, —0.059] .006 —0.011 0.045 —0.019 [—0.099, 0.077] 802
Childcare? 0.079 0767 0021 [—1437,1.594] 918 0.153 0434 0034 (—0.703,1.008]  .725
Home office (yes) 3.104 1297  0.181 [0.536,5.672] .018 1.358 1.000  0.092 [—0.614,3.331] 176

B=unstandardized regression coefficient; SE B= standard error, based on 5000 bootstrap samples; B = standardized beta coefficient; Cl=

confidence interval with

a=0.05, 95% percentile, based on 5000 bootstrap samples; statistically significant associations (p <.05) are marked in bold; Psychosocial work stress (quotient of
ERI = Effort-Reward Imbalance Questionnaire); Home office coded as 0= not working from home, 1 =working from home

aRZ

b Age in months

mothers/fathers

€ Hours per week

9 Hours per day

Symptoms of depression

Symptoms of depression

a=0410""

Psychosocial work stress

b=0.185

a=0.344""

Parent-child bonding

b=0412""

Psychosocial work stress

¢ =0.160

¢ =0.084

Indirect effect ab = 1.654, 95% CI [0.067, 3.669]

wxx

=p<.001

Symptoms of aggressiveness

a=0.313"

b=0.379""

a=0214

¢ =0.132
¢ =0.010

Parent-child bonding

Indirect effect ab = 2.817, 95% CI [1.435, 4.073]
Fig. 5 Standardized regression coefficients for the associations between psychosocial work stress, symptoms of depression, and parent-child

bonding (controlled for potential confounders) for the group of mothers and fathers. Note. c =total effect; c'=direct effect. " =p<.05.”

Symptoms of aggressiveness

Psychosocial work stress

c =0.159

Parent-child bonding

Psychosocial work stress

=p<.01.

b=0.388"""

¢ =0.041

c =0.132
¢ =0.049

Parent-child bonding

Indirect effect ab = 2.578, 95% CI [1.060, 4.300] Indirect effect ab = 1.646, 95% CI [0.483, 3.198]

Fig. 6 Standardized regression coefficients for the associations between psychosocial work stress, symptoms of aggressiveness, and parent-child
bonding (controlled for potential confounders) for the group of mothers and fathers. Note. c =total effect; ¢’=direct effect. '=p<.05.~

ok

=p<.001

=p<.0l.
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(along with hypothesis 1). Since no studies have been
conducted to explicitly examine the relationship between
psychosocial work stress and parent-child bonding, the
results of the present study expand this area of research.
The separate analyses for mothers and fathers did not
reveal a statistically significant association between psy-
chosocial work stress and parent-child bonding. This may
be due to a lack of power, as the sample size was roughly
halved in the separate analyses for mothers and fathers.

Association between psychosocial work stress

and symptoms of impaired mental health

Psychosocial work stress predicted higher scores of
symptoms of depression as well as of aggressiveness
(along with hypothesis 2), which aligns very well with
prior research [54, 55]. This result was true for the whole
sample as well as for the analyses conducted separately
for mothers and fathers (the only exception was that psy-
chosocial work stress narrowly failed to significantly pre-
dict paternal symptoms of aggressiveness). Work-related
stressors can contribute to an increasingly negative atti-
tude toward work. High job demands and possible addi-
tional stress during the COVID-19 pandemic, without
adequate employer rewards, may affect mental health.
This can be accompanied by exhaustion and dejection, or
irritability and imbalance. These factors possibly promote
adverse mental health, including symptoms of depres-
siveness and aggressiveness [56].

Association between symptoms of impaired mental health
and parent-child bonding

Symptoms of depression as well as aggressiveness pre-
dicted weaker parent-child bonding in the analyses for
the total sample (hypothesis 3 is met), which ties in with
previous research results [29, 36, 40]. Russell and col-
leagues collected data during the first few months of the
COVID-19 pandemic and found that there is a clear rela-
tionship between mental health symptoms and both par-
ent-child conflict and closeness [26]. Parents with more
severe symptoms of depression reported greater conflict
with their children, which assumingly has a straining
impact on family relationships. Such effects on the family
can also be expected from aggressive behavior. If parents
show angry or violent behavior towards their child, this
disturbs trust, and the bond may suffer accordingly.

The separate analyses for mothers and fathers showed
differences in their results. Maternal symptoms of
depression unexpectedly did not predict bonding with
their child, which is contrary to former research that has
shown that mothers with depression experienced weaker
bonding with their child [28, 30, 35]. For instance, moth-
ers with higher depressive symptomatology reported
more conflict in their relationship to their child [26]. For
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fathers, on the other hand, the picture presented itself to
be quite different in the present study. For them, symp-
toms of depression were associated with bonding with
the child. Russell and colleagues also found that depres-
sive fathers reported a higher score of conflict with their
children than depressive mothers [26]. Mental health
and parent-child bonding should be addressed in future
research and investigated in more depth, especially con-
cerning differences between mothers and fathers.

The mediator role of parental impaired mental health
There was a mediation effect for symptoms of depres-
sion as well as aggressiveness in the analyses of the total
sample (along with hypothesis 4) as well as in the sepa-
rate analyses for mothers and fathers. Hence, the results
of this study highlight obviously not only a spillover effect
from the work to the family domain — namely, that work
stress spills over to the family impacting the relation-
ships of parents and their children. In addition, there also
appears to be a crossover effect within the family medi-
ated by the mental health status of the parents. Work
stress can cross from mentally distressed parents to their
children and affect the parent-child bonding [13].

The findings regarding the mediating role of parental
depressiveness fit with previous research. For instance,
studies have shown that on days with higher loads of
work, depressive mothers state less involvement with
and less responsiveness to their children [19] and that
parental depressive symptoms mediate the association
between work stress and parent-adolescent relationships
[57]. Research on the work-family interface that exam-
ines a possible mediating role of parental aggressiveness
for the association between work stress and parent-
child bonding is very scarce. It tends to focus on a pos-
sible mediating role of poor parenting behavior like using
authoritarian disciplinary strategies [58]. The results of
the present study therefore highlight the importance of
addressing parental emotional dysregulation and aggres-
sive behavior in future research.

One explanation for the mediating role of mental
health symptoms in the association between parental
work stress and the relationship with children may lie
in the cognitive and emotional distress that is often part
of depressive and aggressive symptomatology. If par-
ents experience stress at work and become depressed or
emotionally agitated as a result, they tend to be mentally
and emotionally preoccupied with the sources of stress.
Attention to the well-being of other family members,
especially children, may suffer as mother and father are
consumed with their own problems. Parents, however,
who are sensitive and attentive to their children in eve-
ryday life can lay a good foundation for close parent-child
bonding [59]. In this context, Moreira and her colleagues
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described the value of mindful parenting, which is char-
acterized by responsiveness, attentiveness, openness
towards and acceptance of the child [60]. Furthermore,
mindful parents are able to regulate emotions and behav-
ior while interacting with their child. This may be exactly
what is challenging for parents who are under psychoso-
cial work stress in the extremely demanding context of
the COVID-19 pandemic, and struggle with depressive
or aggressive symptomatology and thus, strengthening a
bond with their child may be disrupted [60].

Strengths and limitations

This study extends the research on the work-family inter-
face. The present work was, to the best of our knowledge,
the first to address the relationship between psychoso-
cial work stress and parent-child bonding. Secondly, this
study was among the first to investigate this particular
question in the wake of the COVID-19 pandemic. The
aspect of mental health was included and looked at in
more detail, as this was found to be important in previ-
ous studies in contexts of crisis. Thirdly, this study adds
to international research concerning work stress and its
impact on families, because so far there are only a few
other recent studies that explicitly addressed parents in
Germany [61, 62].

However, some limitations of this study need to be
considered. Due to its cross-sectional design, psychoso-
cial work stress and symptoms of impaired mental health
(depression and aggressiveness) were measured at the
same time, and causal associations cannot be established.

Regarding the measurement instruments used, it must
be noted that the PBQ [4] was originally developed for
the postpartum period, conceptualized as the time period
from delivery to six months after [63]. It has often been
used in parent-child bonding research for this age range
[64, 65]. The present study included children who were
between 0-36 months of age. Therefore, it is possible that
there is a measurement bias since parent-child bond-
ing decreases with increasing age of the child. Future
research should consider alternative parent-child bond-
ing questionnaires in studies with children older than six
months.

Stratified analysis for mothers and fathers regard-
ing work stress and parent-child bonding may not have
yielded statistically significant results due to an insuffi-
cient sample size. Only when effect sizes were stronger,
did we find statistically significant associations for strati-
fied analyses.

The current community sample comprised mothers
and fathers who came from a rather educated and estab-
lished background. The information evenings in the birth
centers, which may have been attended predominantly
by first-time parents, were conducted in German and
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the questionnaires were completed in German. Most of
the participants were therefore German-speaking, which
may have led to selection bias. The average of the men-
tal health and stress factors indicated a rather healthy
sample. Therefore, the results should not be generalized
to families that cope with severe mental distress or that
live in vulnerable, low-income family settings. It may be
important to point out that most mothers with an index
child under 12months were excluded due to lack of
employment during their parental leave. Hence, the dis-
tribution of mothers and fathers who had a very young
child differs and the groups may not be well compara-
ble concerning work stress variable and bonding to their
child.

Implications

Our results provide a number of implications for future
research. For example, future studies should include
working hours and home office as primary predictors as
these appear to be significantly related to parent-child
bonding. Furthermore, studies should include other
mental health factors to find possible further mediation
effects. In this context, the COVID-19 pandemic also
poses a challenge, as reviews showed that anxiety has
increased in the population [66].

Work stress can have a detrimental effect on employ-
ees’ inner stability and emotional state. Employers should
ensure that employees experience the best possible bal-
ance between effort and fair compensation and apprecia-
tion for their work contributions. Especially during the
COVID-19 pandemic it is critical for parents that compa-
nies expand their family-friendly features, which can alle-
viate stress among employees with children, e.g., offering
flexible working hours and childcare options.

The study also indicated that paid work outside the
home can have a highly health-promoting effect for
women in general and for mothers in particular. To
promote the health of all family members, it should be
worthwhile to make parents and employers aware of this
important opportunity.

Conclusion

The present study detected an association between psy-
chosocial work stress and parent-child bonding in the
context of the COVID-19 pandemic after the inclusion
of confounders, indicating the more psychosocial work
stress, the weaker the parent-child bonding. Further-
more, the study revealed that symptoms of impaired
mental health, i.e., depression and aggressiveness, played
a mediating role for the association of psychosocial work
stress and parent-child bonding for both parents. The
particular occupational and family stress experienced
by parents during the COVID-19 pandemic and the
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increased risk for tense and distressed behavior toward
family members that may accompany it should be con-
sidered not only in research but also in the context of
working conditions. In this way, both prevention as well
as intervention measures related to psychosocial work
stress could strengthen parent-child bonding and fami-
lies. The findings need to be replicated with more diverse
samples and additional mental health variables to expand
on the work-family interface.
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