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Abstract

The purpose of the present study was to examine vulnerability factors in expecting parents that might lead to mental illness in
the perinatal period. Specifically, we studied how parental early adversity, attentional bias to infant faces, repetitive negative
thinking, and demographic factors, were associated with pre- and postnatal depressive symptoms and parenting stress. Par-
ticipants were expecting parents taking part in the Northern Babies Longitudinal Study, where assessments were made both
pre- and postnatally. Assessments included both questionnaires and cognitive tasks. About half of the participants received
the Newborn Behavior Observation (NBO)-intervention after birth, between pre- and postnatal assessments. Results show
that repetitive negative thinking was a significant predictor of both depressive symptoms and parenting stress, while educa-
tion, social support, and parity came out as protective factors, especially in mothers. Parental early adversity had an indirect
effect on postnatal depressive symptoms and parenting stress, mediated by prenatal and postnatal depressive symptoms,
respectively. The NBO intervention did not affect the results, signifying the importance of early childhood adverse events
and negative thinking on parents' postnatal adjustment and mood, even when an intervention is provided. In conclusion,
repetitive negative thinking is a significant vulnerability factor independent of the presence of depressive symptoms, and
health professionals must be aware of parents’ thinking style both during pregnancy and after birth.

Keywords Perinatal depression - Parental stress - Repetitive negative thinking - Adverse childhood experience - Attentional
bias - Cognitive thinking style

Introduction

Becoming a parent is among the greatest transitions in life,
and a vulnerable period. The perinatal period is associated
with increased risk of depression and symptoms of mental
illness in parents (Bauer et al., 2014). Mental illness and
psychosocial difficulties in parents are not only distressing
for the parents themselves, but also a risk factor for infant
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development, as they may affect the quality of parenting
(Goodman et al., 2011). To develop effective interventions
for struggling families, it is essential to identify the factors
contributing to parental stress and mental illness in the peri-
natal period. The purpose of the present study was to examine
the role of parental early adversity and cognitive vulnerability
factors in this period, as previous research regarding those
factors is sparse.

Influences of Early Adversity

The Adverse Childhood Experiences-study (ACE-study)
demonstrated how adverse experiences like abuse, neglect,
and dysfunctional home-situations during childhood
increased the risk of a whole range of mental and somatic
illnesses in adult life (Felitti et al., 1998). Among them,
the relationship between experiencing childhood maltreat-
ment and later symptoms and diagnosis of depression is
well established (Alloy et al., 2006). In the perinatal period,
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maternal ACE is found to be a risk factor for both perinatal
depression (Racine et al., 2020) and parenting stress (Moe
et al., 2018). In fathers, ACE is related to prenatal anxi-
ety and depression (Skjothaug et al., 2014). Maternal ACE
can not only affect the mother’s own health, but also their
infant’s health (Esteves et al., 2020). This highlights how
risk can transfer across generations, creating a vicious cycle
that can be hard to break.

Influences of Negative Cognitions

Cognitive processing biases are considered an important
factor in the onset and maintenance of depression (reviewed
in LeMoult & Gotlib, 2019). Cognitive theories of depres-
sion posit that negative cognitions, like repetitive negative
thinking or selective attention to negative stimuli, may rep-
resent psychological vulnerability (Joormann, 2010). Vul-
nerability can be defined as a stable underlying factor in the
individual that makes them less resistant to stress (Ingram
& Luxton, 2005). In interaction with a stressor (e.g., an
adverse experience or a transitional period like the perinatal
period) depression may be triggered (Ingram & Luxton,
2005). Furthermore, there are indications that attentional
bias is related to perinatal depression and parenting. For
example, expecting mothers who were more attentive to
distressed infant faces during pregnancy reported more
successful mother-infant bonding (Pearson et al., 2011).
Expecting mothers with depressive symptoms were less
attentive to emotional infant faces (Pearson et al., 2010,
2013). Thompson-Booth et al. (2014) found aberrant atten-
tion to emotional infant faces in parents with higher levels
of parenting stress.

In addition, rumination and repetitive negative think-
ing prenatally is related to higher levels of postnatal
depressive symptoms (Barnum et al., 2013; Schmidt
et al., 2017). Rumination is traditionally referred to as
a characteristic of depression, while repetitive negative
thinking is considered transdiagnostic (Ehring et al.,
2011). However, several authors refer to them inter-
changeably in the literature (e.g. DeJong et al., 2016).
Repetitive negative thinking during pregnancy is also
negatively associated with mother-infant bonding after
birth (Miiller et al., 2013; Schmidt et al., 2017). Interest-
ingly, Miiller et al. (2013) found no association between
repetitive negative thinking during pregnancy and post-
natal depressive symptoms. In their review, DeJong et al.
(2016) concluded that the evidence of rumination pre-
dicting later postnatal depression is mixed, and rumina-
tion might not be predictive when controlling for concur-
rent and previous depressive episodes. To avoid possible
confounding of measuring both depression and rumina-
tion, the present study applied a measure of repetitive
negative thinking. However, rumination and repetitive
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negative thinking are highly related; accordingly, the lit-
erature on rumination is relevant too.

Postnatal Depression and Parenting Stress

Postnatal depression is prevalent in about 10—15% of moth-
ers (Bauer et al., 2014; Ramchandani et al., 2005). Postnatal
depression serves as a risk factor for insecure infant attach-
ment, and could negatively affect mother-infant interactions
(Tronick & Reck, 2009) and infant development (Goodman
et al., 2011). Most research in this area has focused on
mothers, but postnatal depression is a significant problem
for fathers as well, and is associated with adverse child out-
comes (Ramchandani et al., 2005). Fathers’ mental health in
the perinatal period is undeniably important and accordingly
the present study recruited both expecting mothers and their
partners.

Parenting stress arises when parents perceive that the
demands of parenting exceeds their resources (Abidin,
1992). In mothers, anxiety and prenatal and postna-
tal depression are associated with parenting stress after
birth (Leigh & Milgrom, 2008; Mazzeschi et al., 2015).
In fathers, prenatal mental health predicted paternal stress
6 months after birth (Skjothaug et al., 2018). Parenting
stress is associated with both the externalizing and inter-
nalizing of problems in the child (Barroso et al., 2018;
Fredriksen et al., 2018), but also with relational problems
between the parents (Mazzeschi et al., 2015). Thus, higher
levels of parenting stress have adverse effects on the par-
ents’ mental health, the parent—child relationship and the
child’s development. Therefore, it is paramount to under-
stand what leads to experiencing high levels of parenting
stress.

Protective Factors

For most couples, pregnancy and childbirth are a positive
experience where expecting parents experience social sup-
port, which in turn is protective against prenatal depres-
sive symptoms (Leigh & Milgrom, 2008; Racine et al.,
2020), parenting stress (Chich-Hsiu et al., 2011; Ostberg
& Hagekull, 2000; Racine et al., 2019) and postnatal
depressive symptoms (Racine et al., 2020). Age is another
possible protective factor. Bergstrom (2013) found that
fathers of higher age had less risk of postnatal depres-
sive symptoms than younger fathers, even when sociode-
mographic factors had been accounted for. The data are
mixed for mothers, where some studies reported a protec-
tive effect while others reported no effect or an adverse
effect of higher age on depression (Norhayati et al., 2015).
Similarly, the association between postnatal depressive
symptoms and education level varies between studies
(Norhayati et al., 2015).



Current Psychology

The Newborn Behavioral Observation (NBO)
Intervention

The struggles experienced by many families in the post-
natal period call for health care services to empower new
parents and reduce stress and symptoms of mental illness.
The Newborn Behavioral Observation (NBO) is a con-
sultation where the parents together with a health profes-
sional observe the infant’s competencies, behavioral reper-
toire, and communication cues. The goal is to sensitize the
parents to their infant’s communication and provide tai-
lored supervision, and in this way increase parental com-
petence and confidence (Nugent, 2007). There are a few
studies yielding encouraging results, where the NBO is
found to increase maternal engagement (Sanders & Buck-
ner, 2006) and sensitivity (Nugent et al., 2017). However,
in the Northern Babies Longitudinal Study (NorBaby;
Hgifgdt et al., 2017), which the present study was part of,
no effect of the NBO was found on maternal depressive
symptoms or stress (Hgifgdt et al., 2020). In line with
these findings, we did not expect the NBO to affect the
results in 8. However, the current study may shed light on
how interventions like NBO can be changed in order to
make them more effective.

The Present Study

The present study aimed to add more knowledge about
which parental vulnerability factors predict postnatal depres-
sion and parenting stress. Previous research on cognitive
vulnerability factors has focused on mothers. Thus, to our
knowledge, our study was the first to investigate not only
the role of mothers’, but also fathers’ early adversity and
cognitive styles on postnatal depression and parenting stress.
The present study hypothesized that adverse childhood expe-
riences, attentional bias and repetitive negative thinking
during pregnancy would serve as vulnerability factors for
perinatal depressive symptoms and parenting stress in both
mothers and fathers. We also explored gender differences.
Specifically, our hypotheses were that:

a. Repetitive negative thinking and attentional bias during
pregnancy, and adverse childhood experiences, would
be predictive of both parenting stress and depressive
symptoms.

b. Social support, education and age would serve as pro-
tective factors for parenting stress and depressive symp-
toms.

As prenatal and postnatal depressive symptoms and
parenting stress are related, we hypothesized that

c. Prenatal depressive symptoms would mediate effects in
the relations between predictors and postnatal depressive
symptoms.

d. Postnatal depressive symptoms would mediate effects in
the relations between predictors and parenting stress.
In a post hoc analysis between parents, with and with-
out elevated ACE-scores, we hypothesized that
e. The elevated ACE-group would have significantly higher
levels of depressive symptoms and parenting stress than
the non-elevated ACE group.

Method

The present study was part of a larger study, the Northern
Babies Longitudinal Study (NorBaby; Hgifgdt et al., 2017),
that investigated pre- and postnatal risk factors for parental
outcomes, parent-infant interaction and infant development.

Participants

Altogether, 220 expecting mothers and 130 of their partners
were recruited as part of the NorBaby-study (Hgifgdt et al.,
2017), totaling 350 participants. Families were followed
longitudinally throughout pregnancy and after birth until
the child was 6 months old. There were three measurement
points during pregnancy (T1-T3) and three after birth (T4-
T6). In 8, data from T1 and T4 are analyzed.

Analyses of Attrition

Data from 274 participants were included in 8. The attri-
tion was a result of participants resigning from the study
before the T4 measurement (n=43), or omission of the T4
measurement (n=33). The missing group was significantly
different from participants in 8 when it came to gender
()(2(349) =9.659, p=0.002, Cramer’s V=0.166), because
of a larger percentage of males in the missing group (52%),
than in the participating group (32%). The missing group
was significantly less educated (#(346) =5.200, p <0.001,
Cohen’s d=0.681), but there was no significant difference
in the level of income between the groups (#(345) =1.820,
p=0.070, d=0.238). Thus, attrition did not reflect resources
and socioeconomic status. The groups did not differ in
their level of depressive symptoms at T1, their history of
depression, or amount of adverse childhood experiences (all
p’s>0.300).

Procedure and Measures

The first assessment (T1) in 8 was performed during preg-
nancy between gestational week 13 to 39 (mean week
23, median 23, SD 3.62). 93% answered between week
18-29. The first postnatal assessment (T4) was performed
6—15 weeks after birth (mean week 8.1, median 7.7, SD
1.94). The T1 assessment was performed with a member
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of the research team present, whereas T4 was performed
with an online survey that participants received via email
6 weeks after birth.

Prenatal Assessment (T1)

This was the first meeting between participants and a mem-
ber of the research group (for details, see Hgifgdt et al.,
2017). The relevant measures for the present study are
described in detail below.

Demographics

Demographic information included gender, age, number
of children, education, income, history of depression, and
support from family and friends. Education was meas-
ured on an ordinal scale from low (no high school) to
high (4 years or more from university/college). Income
was measured ordinal for the household, from very low
(below 150,000 NOK/ $17,550) to high (above 1,000,000
NOK/117,000 USD). The average yearly income for
females in Norway in 2015 (when data collection begun)
was 477,600 NOK/55,878 USD (SSB, 2016). To measure
history of depression participants answered the question
“Have you ever been depressed or sad almost every day, for
a period of at least two weeks?”. Support from family and
friends were assessed with “Do you have enough friends/
family to help and support you?”, with answer options yes
or no.

Edinburgh Postnatal Depression Scale (EPDS)

The EPDS was developed to screen for depressive symp-
toms in the perinatal period (Cox et al., 1987). It consists
of 10 items assessing common depressive symptoms,
where each item (e.g., “In the past 7 days, I have been so
unhappy that I have had difficulty sleeping”) is scored from
0-3 points, with total scores ranging from 0-30 points.
Scores > 10 are commonly applied as a cutoff, indicating
possible depression. In the present sample, the EPDS meas-
ured at T1 had a Cronbach’s a of 0.81, indicating good
internal consistency.

Adverse Childhood Experience Questionnaire (ACE)

The ACE is a 10-item questionnaire that assesses whether
abuse, neglect or household dysfunction were experienced
during childhood. Participants answered yes or no to the
ten items, and total scores range from 0-10. Felitti et al.
(1998) found a strong association between ACE scores and
health. They write that since the risk for a range of mental
and somatic illnesses increases with each adverse childhood
experience, the cumulative risk can be substantial.
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Perseverative Thinking Questionnaire (PTQ)

The PTQ is a 15-item questionnaire assessing repetitive
negative thinking (Ehring et al., 2011). It is a transdiag-
nostic questionnaire that focuses on the thought process,
or how the thoughts occur, rather than the specific con-
tent of the thoughts (e.g., “The same thoughts keep going
through my mind again and again”). Participants rated each
item on a scale from O (never) to 4 (almost always), with
total scores ranging from 0—60. The scale had a Cronbach’s
a of 0.95 in the present sample, indicating high internal
consistency.

Emotional Dot Probe-task (EDP)

The EDP was employed to assess attentional bias to
emotional infant faces. We have described the task in
previous work (Bohne et al., 2021) and the following
description is similar to that. The task is based on the
original dot-probe task (MacLeod, Mathews, & Tata,
1986). Happy, sad and neutral infant faces from the
Tromso Infant Faces database (Maack et al., 2017) served
as stimuli. A fixation cross was presented for 500 ms
(ms) in the middle of the screen, followed by a single
stimulus image, presented for 1000 ms. The stimulus was
presented on either the left or the right side of the screen.
After stimulus presentation, a dot-probe appeared on the
same or the opposite side of the screen. To indicate the
location of the dot-probe, participants pressed a key. The
intertrial interval was 100 ms. The stimulus (happy, sad,
or neutral infant faces) and the dot-probe appeared in the
left or right position with equal probability. Participants
first completed 10 rehearsal trials while supervised by
a member of the research group, and then 144 trials on
their own. The task was programmed using Inquisit (Mil-
lisecond software), which recorded response accuracy
and latency. Reliability was poor, for neutral images:
r=0.61, for sad images: r=0.52 and for happy images:
r=0.59. Note, low reliability is not seen as a hindrance
to investigate differences at the group-level (Price et al.,
2015; Staugaard, 2009).

Postnatal Assessment (T4)

This assessment was sent to participants by email 6 weeks
after birth. The following two questionnaires were relevant
for the present study.

Edinburgh Postnatal Depression Scale (EPDS)

As described above. Cronbach’s o was 0.78 at T4, which is
considered acceptable.
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Parenting Stress Index - Parent Domain (PSI-PD)

The parenting stress index (PSI; Abidin, 1983) consists of
101 items and is used to measure stress in the parent—child
relation. The parent domain reflects stress in the parental
role, while the child domain reflects stress associated with
characteristics in the child. Together, the two domains give
a total stress score. At T4, participants only answered the
parent domain (54 items). Items are scored on a 5-point Lik-
ert scale, where higher scores indicate more stress. In the
present sample Cronbach’s o was 0.91.

Intervention — The Newborn Behavioral Observation (NBO)

The intervention took place between the two measurement
points in 8. After birth, 91 of the participating families were
in the intervention group and received three NBO-consulta-
tions. The first consultation was at the maternity ward during
the first few days after birth. The next two were provided by
the well-baby clinics at a home visit 1-2 weeks after birth
and at the clinic 4 weeks after birth, respectively. As Hgifgdt
et al. (2020) found no group difference between those who
received NBO and those who did not on measures included
in 8, we therefore pooled the data.

Pre-Registration and Primary Data Analyses

Analyses were planned and pre-registered on the Open Sci-
ence Framework before completion of data collection (osf.
10/h8379). In accordance with the pre-registered plan for
analyses, we conducted regression analyses to examine sig-
nificant predictors of prenatal and postnatal depression and
parenting stress. When there was a violation of assumptions,
we performed robust regression analysis, however the main
results did not substantially change. Mediation analyses were
then performed to investigate mediating effects of prenatal
and postnatal depressive symptoms. Analyses were run in
Jasp (JASP, 2020) and Jamovi (jamovi, 2020).

Results
Sample

A total of 274 participants (185 female) participated in both
assessments (T1 and T4). The age range was from 20 to 49.
Most participants had high socioeconomic status (Table 1).
At T1, 9.3% experienced depressive symptoms indicating a
possible depression (EPDS > 10). Regarding adverse child-
hood experiences, 15 persons (5.5%) had 4 or more and 27
(9.9%) had 3 or more ACE’s.

The group who received the NBO-intervention differed
from the group who got care as usual regarding education

Table 1 Descriptives

Variable N

Men / Women 89/185 274
Age M=31.95 (SD=4.9, range 20-49) 274
Primiparous 52.2% 274
Higher education 87.2% 274
High income 71.4% 273
History of depression 28.5% 274
EPDS T1 M=3.82 (SD=3.5, range 0-16) 273
ACE M = .80, median=0 (range 0-9) 271

Higher education=university or college degree, bachelor level or
higher. High income =average or higher, per household>750 000
NOK. History of depression=‘Have you ever been depressed or sad
almost every day, for a period of at least two weeks?”

(#(270)=2.516, p=0.012, Cohen’s d=0.306), and sup-
port from family (4 (274)=5.960, p=0.015, Cramer’s
V=0.147) and friends (;(2 (274)=4.880, p=0.027, Cramer’s
V=0.134). The NBO group had slightly lower education
and less support. The two groups did not differ from each
other with respect to age, gender, parity, income, history
of depression or adverse childhood experiences. Further
exploration revealed that mothers in the two groups did not
significantly differ on any of the demographic variables (all
p>0.050).

Prenatal Depression

Five participants misunderstood the EDP-task, so the error
rates were too high to include them. Another eight partici-
pants did not complete the EDP-task. Three participants did
not complete the PTQ and ACE. This left 258 participants
for the regression analysis.

A hierarchical bootstrapped regression model predicting
prenatal depression (as measured by EPDS) was applied
(Table 2). In model 1 demographic variables and ACE were
entered as predictors, and in model 2 the cognitive vari-
ables (PTQ and EDP) were added. Model 1 was significant
(F(9, 247)=6.378, p<0.001; see Table 2) and explained
18.9% of the variance. Five significant predictors emerged:
gender (1 =female), age, parity, family support, and history
of depression. Adding the cognitive variables explained
22.4% more of the variance (model 2; F(12, 244)=14.308,
AR?=0.224, p<0.001), a significant change. Significant pre-
dictors in model 2 were gender, age, education, and repeti-
tive negative thinking, where higher age and higher educa-
tion were protective against prenatal depressive symptoms.

Postnatal Depression

Three participants did not complete the PSI, leaving 255
participants for analysis. A hierarchical regression model
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Table 2 Results of hierarchical regression for predictors of prenatal
depression (EPDS T1)

Table 3 Results of hierarchical regression for predictors of postnatal
depression (EPDS T4)

Predictor variables B 5} sr? t p Predictor variables B [§} s’ t p
Model 1 Model 1
Gender 1.613 223 207 3.608 <.001 Prenatal depression 510 557 557 10.676  <.001
Age -100  -.144 -116 -2.023 .044 NBO-intervention 512 082 082  1.565 119
Parity -762  -155 -143 -2493 .013 Model 2
Education -.386 -082 -072 -1.248 213 Prenatal depression 331 362 277 5.526 <.001
Income .105 043  .038 .671 .503 NBO-intervention 414 066 .063 1257 210
History of depression  1.047  .139  .131 2289 .023 Gender 277 042 037 744 457
ACE .188 071 067 1.171 243 Age -.014 -022 -.018 -.350 727
Family support -1.900 -.151 -.140 -2.446 .015 Parity -424 -094 -085 -1.700 .091
Friend support -1.091 -.091 -.088 -1.532 .127 Education -624  -143  -122 -2429 .016
Model 2 Income 117 052 046 915 361
Gender .893 A24 0 112 2291 .023 History of depression .527  .076  .068 1.348 179
Age -100  -.144 -116 -2365 .019 ACE 182 075 .068  1.395 .164
Parity -441 -090 -082 -1.673 .096 Family support .065 .006 .005 .100 .920
Education -.548 -116  -101 -2.064 .040 Friend support -.072  -007 -.006 -.125 .901
Income 195 080 .071 1458 .146 PTQ 071 222 161  3.220 001
History of depression  -.215 -.028 -025 -518 .605 Bias Happy 006 .057 .048 954 341
ACE -009  -.004 -.003 -.067 .946 Bias Sad -.006 -064 -.052 -1.040 .299
Family support -.786 -063 -057 -1.154 .250 Model 3
Friend support -.990 -082 -079 -1.615 .108 Prenatal depression 249 272 205 4613 <.001
PTQ 192 S551 470 9589 <.001 NBO-intervention 149 024 022 506 .614
Bias Happy -.003 -033 -027 -560 576 Gender 349 052 .047 1.056 292
Bias Sad -.003 -029 -024 -.486 .627 Age -016 -024 -019 -436 .663
- ] Parity -138  -031 -.027 -.616 .539
ls;inlljfrllcszlrtlg:;l;eej (;:(t): ) a[;insltz:iilrdized beta, sr’=semipartial Education ~066 =153 -130 2926 004
correlation, History of dépression:“Have you e\;er been depressed Income 087 039 034 772 441
or sad almost every day, for a period of at least two weeks?”, History of depression 227~ .033  .029  .654 514
ACE=Adverse childhood experiences questionnaire, PTQ=Per- ACE 11 046 042 953 342
severative thinking questionnaire, bias happy/sad as measured by Family support 107 -.009 -.008 -.186 852
the EDP. Model 1: R=.434, R*=.189, Adjusted R*=.159, Stand- .
ard error=3.093. Model 2: R=.643, R>=.413, Adjusted R2= 384, Friend support 638 058 054 1223223
Standard error="2.647 PTQ .031 098 069  1.557 121
Bias Happy .003 028  .024 532 .595
Bias Sad -004 -045 -037 -.825 410
Parenting stress .065 439 363  8.170 <.001

predicting postnatal depression (as measured by EPDS) was
applied (Table 3). Prenatal depressive symptoms was entered
in model 1, as it is a strong predictor of postnatal depressive
symptoms. The intervention variable was also entered in
model 1. In model 2, demographic and cognitive variables
were entered, and finally parenting stress was entered in
model 3. Results are presented in Table 3. Prenatal depres-
sive symptoms were confirmed as a significant predictor,
and model 1 (F(2, 251)=58.430, p <0.001) explained 31.8%
of the variance. Model 2 (F(14, 239)=11.354, p <0.001)
explained an additional 8.2% of the variance, a significant
change (ARZ =0.082, p=0.002), and education and repeti-
tive negative thinking were significant predictors in addition
to prenatal depressive symptoms. Adding parenting stress
improved the model significantly, increasing explained
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Significant p-values (<.05) are in bold

B =Unstandardized beta, f=Standardized beta, sr2=semipartial cor-
relation, History of depression=*“Have you ever been depressed or
sad almost every day, for a period of at least two weeks?”, prenatal
depression=EPDS at T1, NBO=Newborn behavioral observation,
ACE=Adverse childhood experiences questionnaire, PTQ=Per-
severative thinking questionnaire, bias happy/sad as measured by
the EDP. Model 1: R=.564, R*=.318, Adjusted R>=.312, Stand-
ard error=2.576. Model 2: R=.632, R?=.399, Adjusted R*=.364,
Standard error=2.476. Model 3: R=.729, R’=.531, Adjusted
R?=.501, Standard error=2.193

variance from 40% to 53.1% (model 3: F(15, 238)=17.963,
p<0.001). With this addition, repetitive negative think-
ing was no longer significant, while prenatal depressive



Current Psychology

symptoms and education remained significant. There was
no multicollinearity (all VIFs <2).

The assumed mediational effect of prenatal depressive
symptoms on the relationship between the predicted vulner-
ability and risk factors (repetitive negative thinking, atten-
tional bias, adverse childhood experiences and history of
depression) and postnatal depressive symptoms was inves-
tigated. First, associations between postnatal depressive
symptoms and the predictors were analyzed. There was no
significant association between attentional bias (as measured
by the EDP-task) and postnatal depressive symptoms, and
this variable was excluded from further mediation analy-
sis. Separate bootstrapped mediation analyses for adverse
childhood experiences, history of depression and repetitive
negative thinking were performed. The effect of ACEs on
postnatal depressive symptoms was fully mediated by pre-
natal depressive symptoms, while history of depression and
repetitive negative thinking were only partially mediated

(Fig. 1).
Parenting Stress

A hierarchical regression for predictors of parenting
stress was performed (Table 4). In accordance with the
chronology of assessments, demographics and cog-
nitive factors were entered in model 1 (Model 1: F(9,
244)=5.709, p <0.001, R?= 0.174). Prenatal depres-
sive symptoms were also measured at T1, but since
it was established as a mediator of postnatal depres-
sive symptoms it was entered in model 2 along with
the NBO-intervention (Model 2: F(14, 239)="7.987,
p<0.001, R?=0.319). This yielded a significant change
in explained variance (AR?=0.145, p <0.001). Postnatal
depressive symptoms was added in model 3, both because
of its simultaneous assessment with the outcome and the
expected suppressing effect on other variables (Model
3: F(15, 238)=13.956, p <0.001). Results can be seen
in Table 4. The final model found support from friends
being protective for parental stress whereas repetitive
negative thinking and postnatal depressive symptoms had
adverse effects on parental stress.

As postnatal depressive symptoms and parenting stress
were highly related, we investigated the mediational
effect of postnatal depressive symptoms between the
assumed vulnerability factors, and parenting stress. As
there was no significant association between parenting
stress and attentional bias, this was left out of further
mediation analysis. Three predictors were run in separate
bootstrapped mediation analyses: history of depression,
adverse childhood experience and repetitive negative
thinking. The effect of adverse childhood experiences on
parenting stress was fully mediated by postnatal depres-
sive symptoms. The effect of history of depression and

repetitive negative thinking was only partially mediated
by postnatal depressive symptoms (Fig. 2).

Gender Differences

There were some important differences in demographics
and cognitive factors between mothers and fathers. Moth-
ers were significantly younger (#(138) =3.460, p <0.001),
and expressed higher levels of repetitive negative thinking
(#(178)=-3.400, p <0.001) and adverse childhood expe-
riences (#(245)=-2.130, p=0.034). Mothers were also
more depressed, both according to present symptoms at T1
(EPDS; #(214)=-4.710, p <0.001) and history of depression
(#*=5.680, p=0.017).

To address these differences, we ran all regression analy-
ses again, separate for mothers and fathers. Results for the
regression analyses of predictors of prenatal depressive
symptoms demonstrated that repetitive negative thinking
was a highly significant predictor for both genders. For
mothers, higher age, parity, and support from friends served
as protective factors. For fathers, the only other significant
predictor was an attentional bias for happy faces from the
EDP, which was negatively related to prenatal depressive
symptoms. This suggests that a tendency to disengage from
happy faces is associated with higher levels of depressive
symptoms in fathers.

Both prenatal depressive symptoms and parenting stress
were highly significant and positively related to postnatal
depressive symptoms in both mothers and fathers. History
of depression was also a significant predictor in fathers, and
education served as a protective factor for mothers.

Regarding predictors of parenting stress, postnatal
depressive symptoms was highly significant in both moth-
ers and fathers. Repetitive negative thinking was a signifi-
cant predictor of parenting stress as well, in both genders.
For mothers, these were the only significant predictors
when all variables were entered. However, in fathers, sup-
port from friends was protective. See Supplementary mate-
rial Tables 1-6 for full regression tables for mothers and
fathers separately.

Explorative Data Analyses

To further investigate the effect of ACE on depressive
symptoms, parenting stress and cognitions, we explored
differences in a group comprised of participants with
elevated ACE-scores (> 3), and a matched control group.
There were 27 participants scoring 3 or more on ACE.
This group was matched on age, gender, education, income,
number of children and support from family and friends
to 27 participants (Matchlt package in R; Ho et al., 2011).
T-tests for independent samples were performed to investi-
gate group differences. There were no differences between

@ Springer
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Fig. 1 Mediation models with
prenatal depressive symptoms
as mediator between repeti-
tive negative thinking, adverse
childhood experiences and
self-reported history of depres-
sion and postnatal depressive
symptoms. Coefficients are
unstandardized. Total effects
in brackets. *=p <0.05,
**=p<0.001
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the ACE-group and the no ACE group on either variable,
all p’s>0.160. For details, see Supplementary Material,
Table 7.
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Discussion

The present study investigated predictors of parenting stress
and perinatal depressive symptoms. Our results partly
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Table 4 Results of hierarchical regression for predictors of parenting
stress (PSI T4)

Predictor variables B § s? t p
Model 1
Gender 3.503 078 .072  1.235 218
Age -.089 -021 -017 -284 776
Parity -6.215  -203 -.187 -3.219 .001
Education -.066 -002 -002 -034 973
Income 463 .030  .027 466 .642
History of depression  10.224 217 206 3.539 <.001
ACE 1.795 109 103 1.773  .077
Family support -4.922  -063 -.059 -1.006 .315
Friend support -13.365 -.179 -.173 -2.982 .003
Model 2
Gender -1.098  -.024 -.022 -408  .683
Age .023 .005 .004 .077 938
Parity -4.408  -.144 -131 -2452 .015
Education .644 022 019 .348 728
Income 456 030 .026 495 .621
History of depression  4.608 .098 .087 1.637 .103
ACE 1.104 067 .063 1.172 243
Family support 2.643 034 .030 .567 571
Friend support -10.946 -.147 -.140 -2.614 .010
PTQ .610 282 205 3.844 <.001
Bias Happy .043 066 .055 1.031 .303
Bias Sad -.029 -043 -035 -660 510
NBO-intervention 4.097 09 092 1.724  .086
Prenatal depression 1.265 204 156 2925  .004
Model 3
Gender -2.034  -.045 -.040 -.854 394
Age .070 016  .013 272 786
Parity -2978  -.098 -.088 -1.859 .064
Education 2.749 .093  .078 1.656 .099
Income .061 .004 .004 .075 .940
History of depression  2.831 060 .053 1.131 .259
ACE 489 .030  .028  .583 .560
Family support 2.424 031  .028  .587 .558
Friend support -10.701 -.143 -.136 -2.885 .004
PTQ 371 172 122 2584 .010
Bias Happy .025 .037 .031 .659 S11
Bias Sad -.007 -011 -009 -.195 846
NBO-intervention 2.699 063 .060 1.278  .203
Prenatal depression 146 024  .017  .360 719
Postnatal depression ~ 3.375 498 386  8.170 <.001

Significant p-values (<.05) are in bold

B =Unstandardized beta, p=Standardized beta, sr”=semipartial
correlation, prenatal depression=EPDS at T1, postnatal depres-
sion=EPDS at T4, NBO=Newborn behavior observation,
ACE=Adverse childhood experiences questionnaire, PTQ =Per-
severative thinking questionnaire, bias happy/sad as measured by
the EDP. Model 1: R=.417, R*=.174, Adjusted R*=.143, Stand-
ard error=19.460. Model 2: R=.565, R?=.319, Adjusted R*=.279,
Standard error=17.856. Model 3: R=.684, R’>=.468, Adjusted
R?= 434, Standard error=15.813

2

confirmed hypothesis a): repetitive negative thinking makes
parents more vulnerable to experiencing perinatal depressive
symptoms and parenting stress. However, we did not find
support that attentional bias was predictive of this. Adverse
childhood experiences had an indirect effect on postnatal
depressive symptoms and parenting stress, fully mediated
by pre- and postnatal depressive symptoms respectively. The
effect of repetitive negative thinking on postnatal depressive
symptoms and parenting stress was also mediated by pre-
and postnatal depressive symptoms, although only partly,
and hypothesis c) and d) were confirmed. When matched
with participants without adverse childhood experiences,
the group with more ACE’s did equally well, thus refuting
hypothesis e). Finally, results also indicated important pro-
tective factors, especially the experience of social support
from friends, thus partially confirming hypothesis b).

Cognitive Vulnerability

The present and previous studies (Barnum et al., 2013; Leigh
& Milgrom, 2008) indicate that parental cognitive think-
ing style is important in understanding why some parents
develop mental illness during the perinatal period.

It is understandable that repetitive negative thinking
affects parents in the perinatal period, as DeJong et al. (2016)
illustrate in their model. Minor concerns about the infant’s
behavior and communication, or doubt about one’s own par-
enting, can grow into greater concerns than necessary when
negative thoughts are repetitive, partly intrusive, and dif-
ficult to disengage from. Naturally, this thinking style might
interfere with parents’ sensitivity to their newborn child, as
one of the main features of repetitive negative thinking is
that it occupies mental capacity. Further, this could affect
the parent-infant interaction, maybe leading to even more
negative thoughts. In turn, this could predict both depressive
symptoms and the experience of stress after birth. In their
model, DeJong et al. (2016) also illustrate how cognitive
biases, like a negative attention bias, affects what material
undergoes rumination. An attentional bias can affect what
you notice about your infant. Together with cognitive control
deficits, such as how the thoughts are intrusive and difficult
to disengage from, this pattern may be persevering. This
study investigated attentional bias to baby faces. Biased
attention to faces (LeMoult & Gotlib, 2019) and baby faces
(Bohne et al., 2021; Pearson et al., 2013) has been found in
depressed groups, where either sad or mood-congruent faces
seem to take precedence, or an emotional expression does
not engage the depressed group as much as the healthy con-
trol group. This is also proposed as a possible vulnerability
factor in perinatal mental illness, as in the model of DeJong
et al. (2016). In 8 we did not find support for any attentional
bias predicting stress or depressive symptoms in mothers.
In the male group however, disengaging from happy faces

@ Springer
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Fig.2 Mediation models with
postnatal depressive symptoms
as mediator between repeti-
tive negative thinking, adverse
childhood experiences and
self-reported history of depres-
sion, and parenting stress.
Coefficients are unstandard-
ized. Total effects in brackets.
*=p<0.050, **=p <0.001
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was related to prenatal depressive symptoms. This indicates
a “protective bias”, where engaging with happy infant faces
might be protective of depressive symptoms.

The tendency to be caught up in negative thoughts is
targeted by several treatment programs. Treatments like
mindfulness-based cognitive therapy, concreteness training,

@ Springer

stress

73
(2.30%)

cognitive control training, metacognitive therapy, rumina-
tion-focused cognitive behavioral therapy, and traditional
cognitive behavioral therapy are all effective in reducing
both symptoms of mental illness and repetitive negative
thinking (Monteregge et al., 2020; Spinhoven et al., 2018).
Offering expecting parents with high levels of repetitive
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negative thinking one of these treatment options could be
preventive of further postnatal illness and parenting stress,
which would also benefit the infant, and potentially break
the vicious cycle.

Our results deviated from what Miiller et al. (2013) found
in their study, where repetitive negative thinking was predic-
tive of mother-infant bonding, but not depressive symptoms.
This inconsistency might be caused by different instruments,
as Miiller et al. (2013) used the Beck Depression Inven-
tory-II (Beck et al., 1996), while we used the EPDS. The
EPDS is specifically designed for depressive symptoms in
the perinatal period, and therefore is less confounded by
overlapping symptoms of childbirth and depression such as
tiredness, lacking energy, or sexual appetite. Different instru-
ments might be an important consideration when examining
the effect of cognition on depression in the perinatal period
(Fried, 2017).

Protective Experience

In line with our hypothesis d) and previous research
(Norhayati et al., 2015; Racine et al., 2019, 2020), expe-
riencing support from friends and family emerged as pro-
tective factors. While other cultures and earlier Western
societies traditionally assisted and supported families in the
early postnatal period, the western society today promotes an
individualistic and independent lifestyle (Eckersley, 2005).
This seems not to be beneficial in the perinatal period and
should be noted by health care services and policy makers
in their shaping of perinatal care.

The other significant protective factors in 8 have a con-
nection with life experience: higher age, parity, and educa-
tion. This might reflect how a stable life situation makes us
more robust when facing challenges. Also, experience and
knowledge might prepare us to meet challenging or novel
situations without being overwhelmed. In their review of
depression following life transitions, Moustafa et al. (2020)
argue that the role change one undergoes in such a transition
can cause distress if one finds it hard to accept the new role
or struggles to find out what that role is. A stable life situa-
tion, often reflected in higher education and age, may make
the parenting role easier to accept and adapt to in today’s
society. Having previous children makes the parenting role
a familiar role, and one might therefore not experience a
great role change.

Gender Differences

Overall, there were few differences in vulnerability between
mothers and fathers. Repetitive negative thinking was a sig-
nificant predictor for both genders on prenatal depressive
symptoms and parenting stress. Mothers were protected by
demographic factors to a higher degree than fathers, as age,

parity, and social support were protective of prenatal depres-
sion, and education was protective of postnatal depression.
However, this was not the case in fathers. The only demo-
graphic protective factor that was significant in fathers was
support from friends on parenting stress.

Resilient ACE-Group

Contrary to what we expected, there were no group differ-
ences between those who had > 3 adverse childhood experi-
ences and those who had none. This indicates resilience in
the ACE-group and is not consistent with findings in an older
ACE-study (Felitti et al., 1998). Of course, this might be
caused by a participation bias, where only resilient expecting
parents chose to participate. Even so, results are encouraging
and underline that risk factors are not inescapable.

Implications

The current results suggest that for the sake of the par-
ents’ well-being in this transition period, prenatal care is
of essence. Depressive symptoms and repetitive negative
thinking during pregnancy are predictive of both postnatal
parenting stress and depressive symptoms, and these postna-
tal conditions might affect child outcomes in a negative way
(Tronick & Reck, 2009). Both prenatal depressive symp-
toms and repetitive negative thinking could be addressed
by effective interventions during pregnancy. To do so, early
screening is needed. Identifying those with little support
from friends and family and aiding in activating or build-
ing a sufficient social support network, could make a real
difference for those who seem to lack it. Social support is
essential for good mental health during the perinatal period
(Racine et al., 2020). Health care services and policy makers
need to prioritize support for expecting families, instead of
downsizing. Minor, but meaningful actions in the prenatal
care could make all the difference for the family facing a new
life situation and the responsibility of parenting.

Limitations

As with all open population studies, the present one has
an issue with participation bias. The parents that chose to
participate are typically resourceful and low-risk families,
with a high educational level and income, and low levels
of depressive symptoms. Generalizability is limited to
resourceful families. Effects might be larger in more vul-
nerable families, as mental illness prevalence is higher in
those groups (Freeman et al., 2016). Future studies should
investigate this further. 78.3% of the participants in the study
completed both T1 and T4. Attrition was high among fathers
and those with lower education, which might have affected
our results.
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Regarding the Emotional Dot Probe-task, our version
with only a single stimulus image differs from previous
research where emotional faces are shown coupled with
neutral faces. This limits the comparability of the results.
However, in the original version any bias towards or away
from emotional images is relative to the neutral image, and
therefore might have other explanations than preference or
avoidance of the stimulus image. We therefore think the pre-
sent version is preferable. Reliability of the task is debatable
though.

Even though the EPDS is widely used as a measure of
depressive symptoms in the perinatal period, it is still a
short, self-report screening questionnaire, and so we cannot
be certain that any of our participants experienced clinical
depression. Results might differ in a clinically depressed
group. This applies to our measure of previous depressive
episodes as well, as this was also self-report and not based
on diagnosed episodes.

Conclusion

The present study adds valuable knowledge of cogni-
tive vulnerability factors in parents — both mothers
and fathers—that is of essence in predicting perinatal
depressive symptoms and parenting stress. Repetitive
negative thinking is found to be a cognitive vulnera-
bility trait in both mothers and fathers. This could be
identified and targeted already during pregnancy, and
thereby reduce the chance of parenting stress, worry
and depressed mood in the postnatal period. Our results
support vulnerability-stress models, which serve as
frameworks in understanding the mechanisms involved
in perinatal mental health (Ingram & Luxton, 2005). In
line with previous research, the results also highlight
the importance of social support in ensuring good men-
tal health in expecting parents. These factors seem to
be of greater significance than parents’ early adversity
when screening for risk in the perinatal period, at least
in resourceful families. The present study implicates that
health and welfare services should be aware of differ-
ent parental thinking styles and inquire about the social
network of expecting parents. This knowledge can poten-
tially prevent postnatal depression and parenting stress.
Given the current results, interventions for expecting
and new parents may be improved by enhancing social
support and by adding therapeutic techniques that have
been shown to reduce rumination (e.g., Spinhoven et al.,
2018).
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