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Background: Postpartum depression (PPD) is one of the most common mental disorders in parents after birth. To
develop tailored preventive programs, it is necessary to identify risk factors for PPD in parents. This study aimed
to examine the impact of parental childhood maltreatment (CM) as a risk factor for PPD.

Methods: Data from a German study comprising n = 349 mothers and n = 46 fathers were used. Hierarchical
regression models were performed to examine CM, educational background, single parenthood, emotion regu-
lation and attachment style as predictors of symptoms of PPD. In exploratory analyses, potential mediators (i.e.,
parenting stress and emotion regulation) were investigated via a path model.

Results: CM, low level of education, difficulties in emotion regulation, and attachment anxiety were significant
predictors for maternal PPD [R2 = 0.52, F (6, 305) = 57.99, p < .001]. For fathers, difficulties in emotion
regulation were identified as a predictor [RZ = 0.43, F (6, 24) = 4.78, p < .01]. In exploratory analyses, emotion
regulation served as a mediator for the link between CM and PPD as well as for the link between CM and
parenting stress.

Limitations: The study design is cross-sectional and based on self-report questionnaires. Despite our attempts, only
few fathers participated in the study, resulting in an underpowered sample for the regression analyses.
Conclusions: The study confirmed the assumption that CM experiences represent a risk factor for the development
of maternal PPD. Emotion regulation might provide a pivotal target for interventions with parents at-risk.

1. Introduction

Due to the numerous challenges and changes during the transition to
parenthood (i.e., sleep deprivation, role changes), the postpartum phase
represents a critical period for the development of psychopathology in
life (Saxbe et al., 2018). With a prevalence of 17 % worldwide (Wang
et al., 2021), postpartum depression (PPD) is one of the most common
mental disorders in women during the first year postpartum. In addition,
the prevalence of PPD is also high in fathers with almost 10 % three to

six months postpartum (Rao et al., 2020). Being depressed right after
giving birth does not only have a negative impact on the physical and
emotional well-being of the parent (Huizink et al., 2017; Reck et al.,
2016; Vismara et al., 2016), including suicidality (Chen et al., 2023), but
interferes significantly with a healthy development of the new-born
regarding parent-child-relationship, emotion regulation, and socio-
emotional development (Erickson et al., 2019; Slomian et al., 2019).
Given the high prevalence and the far-reaching potential consequences
for those affected and their offspring, early detection of and the
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development of suitable preventive interventions for parental PPD are
essential (Avalos et al., 2019). As part of this effort, identifying risk
factors for PPD as potential targets for prevention programs is crucial.

Earlier research revealed a variety of social risk factors such as single
parenthood (Wang et al., 2021), a low level of education (Cena et al.,
2021), and economic deprivation (Ban et al., 2012) which can exacer-
bate (parenting) stress during the transition to parenthood and therefore
increase the risk of developing depressive symptoms (Cornish et al.,
2006; Vismara et al., 2016). Besides these recognized social risk factors,
psychological factors may additionally elevate the risk of PPD by
increasing parents' vulnerability. Insecure attachment — characterized
by attachment avoidance and anxiety — represents a risk factor for
maladaptive emotion regulation and psychopathology including PPD
(Bifulco et al., 2004; Ikeda et al., 2014; Mikulincer and Shaver, 2016).
Studies revealed heterogeneous findings regarding the associations be-
tween attachment anxiety, avoidance and PPD with some studies iden-
tifying links between both types and PPD, while others report
associations specifically between attachment anxiety and PPD (Bifulco
et al., 2004; Warfa et al., 2014). In addition, dysfunctional emotion
regulation also appears to elevate the risk for PPD, influencing how
individuals cope with emotional distress and challenges (Aldao et al.,
2010; Gross and Munoz, 1995; Loechner et al., 2020). Earlier studies
showed that maternal dysfunctional emotion regulation plays a key role
in the etiology and maintenance of maternal PPD (Cardoso and Fonseca,
2023; Edwards et al., 2017; Haga et al., 2012). Alongside the afore-
mentioned risk factors, childhood maltreatment (CM) comprising ex-
periences of sexual, emotional and physical abuse as well as physical and
emotional neglect during the parents' own childhood has been shown to
be a serious risk factor for the development of depression across the
lifespan (Felitti et al., 1998; Nelson et al., 2017). Parents with a history
of CM may perceive more intense stress (McLaughlin et al., 2010;
Thakkar and McCanne, 2000), have fewer coping strategies and there-
fore might be particularly vulnerable to develop PPD. In line with these
findings, earlier research has identified early adverse childhood expe-
riences (ACE; i.e., childhood maltreatment, parental mental illness,
household dysfunction) as a risk factor for maternal PPD (Racine et al.,
2021; Souch et al., 2022).

In sum, uncovering risk factors for PPD can be expected to be a
crucial step enabling the development and further improvement of tar-
geted prevention programs for high-risk groups during the transition to
parenthood (Paul et al., 2023). In line with this perspective, interna-
tional treatment guidelines recommend the systematic identification of
parents at risk (NICE, 2014). Although it is conceivable that particularly
parents who experienced CM have a high risk to develop PPD, there is
still limited evidence for the association between CM and PPD, as the
majority of studies assessed ACE in general instead of focusing specif-
ically on CM. Moreover, no studies to date have investigated psycho-
logical mechanisms mediating the link between CM and symptoms of
PPD. Previous studies primarily investigated the relationship between
maternal CM and depression during the antenatal period (Racine et al.,
2021; Souch et al., 2022) with only few studies exploring the postpartum
period (Nagl et al., 2017). Social factors as described above could also
influence the relationship between CM and PPD (Metzler et al., 2017),
and were not considered in previous studies investigating the link be-
tween CM and PPD. Additionally, to the best of our knowledge, no study
has examined the relationship between CM and PPD in fathers.

To address the aforementioned limitations, the present study
simultaneously explores the interaction between CM, psychological
mechanisms (emotion regulation and attachment), social factors (i.e.,
educational level, single parenthood) and symptoms of maternal and
paternal PPD. The study advances our understanding of the association
between CM and PPD as both mothers and fathers are included in the
present study.

Based on previous findings, we hypothesized that
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(1) higher levels of CM are associated with more severe PPD
symptoms.

(2) alower level of education and being a single parent is associated
with more severe PPD symptoms.

(3) greater difficulties in emotion regulation and insecure attach-
ment (anxiety and avoidance) are associated with more severe
PPD symptoms.

Lastly, we hypothesize that CM significantly contributes to the
explanation of the variance in PPD, even after controlling for risk factors
like being a single parent, having a low level of education, difficulties in
emotion regulation, and insecure attachment style.

2. Methods

The current manuscript represents a secondary analysis of pooled
data from two randomized controlled trials (RCTs) conducted within the
project “I-PREGNO” (trial I: Henning et al., 2023; trial II: Vogel et al.,
2023). The common aim of the RCTs was to test the efficacy of a mobile
health intervention to prevent unhealthy weight gain and psychosocial
stress. Detailed procedural information is available in the study pro-
tocols for each trial (Henning et al., 2023; Vogel et al., 2023). The RCTs
received ethical approval from the ethical committee of the University in
Bamberg (nr. 2022-02/09). Both trials were registered at the German
register for clinical trials (DRKS; DRKS00031067, DRKS00029673). The
analyses and hypotheses of this paper were preregistered in the Open
Science Framework (OSF; https://osf.io/s28n7).

2.1. Participants & procedure

Mothers and fathers were recruited for the trials from September
2022 to August 2023 in Germany. In trial I, parents were recruited via
social media and advertisements in daycare centers and medical prac-
tices. Inclusion criteria were owning a smartphone and having a child at
the age between 0 and 12 months. Trial II was designed to recruit
psycho-socially burdened parents. We therefore recruited mothers via
healthcare professionals who work within an early childhood home-
visiting program of the Federal Foundation for Early Childhood Inter-
vention in Germany. For trial II, eligibility criteria were the experience
of at least one psychosocial burden factor (see Vogel et al., 2023),
receiving support from the home-visiting program for a minimum of 12
weeks, and owning a smartphone. In both trials, when the mother was
registered and eligible for participation, fathers were also encouraged to
participate. Exclusion criteria for both trials were: (1) < 16 years, (2)
chronic condition influencing behavior related to energy balance such as
diabetes, (3) lack of sufficient proficiency in German hindering app
usage and questionnaire completion, and (4) acute mental health issues
hindering participation (e.g., acute suicidality, mania). A lifetime his-
tory of or a current mental disorder were not criteria for exclusion.
Participants received 20 Euros after the second assessment.

2.2. Measures

All included variables were assessed online via Limesurvey
(LimeSurvey Project Team / Carsten Schmitz, 2012) during the baseline-
assessment (tp) with one exception. Attachment style was assessed in the
post-assessment questionnaire (t;) 12 weeks after to.

2.2.1. Childhood maltreatment

CM was assessed using the Childhood Trauma Screener (CTS), a
validated German short form of the Childhood Trauma Questionnaire
(Bernstein et al., 2003; Grabe et al., 2012). The questionnaire consists of
five items, each covering one form of CM (emotional, physical, and
sexual abuse as well as emotional and physical neglect) on a 5-point-Lik-
ert scale ranging from 1 (not at all) to 5 (very frequently). The evaluation
of the CTS is based on the sum score of the five items. In our sample,
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Cronbach's a was satisfactory (a = 0.74). Cut-off values were specified
for the individual maltreatment experiences in order to assess the
presence of CM subtypes: emotional and physical abuse >3, sexual abuse
>2, and emotional and physical neglect >4 (Glaesmer et al., 2013). Due
to a technical issue within the baseline assessment, physical neglect had
to be assessed in a follow-up survey.

2.2.2. Postpartum depressive symptoms

To assess parental postpartum depressive symptoms, we used the
German version of the Edinburgh-Postnatal-Depression-Scale (EPDS;
Cox et al., 1987). The EPDS represents a 10-item self-report question-
naire that screens for PPD symptoms in mothers and fathers. Each item is
rated on a 4-point Likert scale ranging from O to 3. A sum score higher
than 9.5 indicates a diagnosis of PPD (Bergant et al., 1998; Cox et al.,
1987). The questionnaires' psychometric properties have been found to
be satisfactory (Cox et al., 1987; Massoudi et al., 2013). Analyses of our
data indicated good internal consistency (« = 0.87).

2.2.3. Sociodemographic factors

Sociodemographic variables, including age, gender, education, and
single parenthood, were measured through self-generated questions. For
our analyses, we used dummy-coded variables for educational level and
single parenthood (being a single parent = 1, high education = 1). High
education was defined as a degree qualifying for university or university
degree.

2.2.4. Emotion regulation

The German short form of the Difficulties in Emotion Regulation
Scale (DERS) assesses emotional regulation strategies (Ehring et al.,
2013; Gratz and Roemer, 2004). The questionnaire includes six sub-
scales (non-acceptance of emotional responses, difficulty in engaging in goal-
directed behavior, impulse control difficulties, lack of emotional awareness,
limited access to emotion regulation strategies, and lack of emotional clarity).
Each subscale comprises two to four items, making a total of 18 items, all
of which are rated on a 5-point Likert scale, ranging from 1 (almost never)
to 5 (almost always). The sum score of all subscales was used in the
present analyses. Overall, the DERS has shown good psychometric
properties (Victor and Klonsky, 2016). In our sample, internal consis-
tency was good (o = 0.81).

2.2.5. Attachment style

The short form of the Experiences in Close Relationships-Revised
questionnaire (ECR-R; Brennan et al., 1998; Ehrenthal et al., 2009)
measures attachment style in adult partnerships on two dimensions
(attachment anxiety and attachment avoidance). The questionnaire con-
sists of eight items. Participants rate statements about their behavior in
close relationships on a 7-point Likert scale, with 1 (strongly disagree) to
7 (strongly agree). For the evaluation, the mean values of the items were
calculated for each of the two subscales. The psychometric properties
are reported as good (Ehrenthal et al., 2009). In our sample both sub-
scales showed good internal consistencies (anxiety: o = 0.83; avoidance:
a = 0.83).

2.2.6. Parenting stress

The adapted German version of the Parenting Stress Index — Short
Form (PSI; Abidin et al., 2006; German: Troster, 2011) was conducted to
assess parenting stress during the postpartum period. The questionnaire
consists of 28 items divided into seven subscales with 4 items each
(general health, role restriction, isolation, competence, attachment, partner-
ship quality, and depression). Each subscale comprises four items rated on
a 5-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly
agree), with higher scores indicating higher levels of stress. For the
general parenting stress, a sum score of all subscales was calculated. We
decided to exclude the subscale partnership quality, as this was only
available from participants with a partnership. The studies indicate good
psychometric properties (Abidin et al., 2006; Reitman et al., 2002;
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Troster, 2011). Analyses of our sample indicated an excellent internal
consistency (o« = 0.91).

2.3. Data analytical strategy

Analyses were performed using SPSS 29 and RStudio version
2023.9.1.494. Two multiple hierarchical regression models (separate for
mothers and fathers) were conducted with SPSS to examine whether
parental CM predicted PPD during the first-year postpartum accounting
for social and psychological variables. Both analyses involved three
steps, with CM entered in step 1. Afterwards, dummy coded social
variables (level of education and single parenthood) were added in a
second step and psychological variables (difficulties in emotion regu-
lation, attachment anxiety and attachment avoidance) added in the third
step (see Fig. 1). For the interpretation of our results we used the coef-
ficient of determination (adjusted RZ), estimated regression coefficients
(B), and - to compare the different coefficients — standardized regression
coefficients (). A priori power analysis was performed for the multiple
hierarchical regression models using G*Power 3.1 (Faul et al., 2009).
The required sample size was 354 participants, assuming an effect size of
2 =0.06 (see Racine et al., 2021) and aiming for a power of 1- = 0.95
(@ = 0.05). When aiming for a power of 1- = 0.80 (@ = 0.05) the
required sample size resulted in 234 participants.

In addition, a multiple regression with the five subtypes of CM (items
of the CTS) was conducted as predictors for postpartum depressive
symptoms. In exploratory analyses, a path-analysis using the lavaan
package in RStudio (v0.6-16) was performed to examine emotion
regulation as a potential mediator for the association between CM and
parenting stress, predicting the onset of PPD (Rosseel, 2012). Unfortu-
nately, the sample size of fathers was too low for this kind of analyses.
Fig. 2 shows the assumed path model with the defined variables and
paths.

3. Results

Altogether, n = 349 mothers and n = 46 fathers were included in the
analyses. Due to missing data, a total of 343 participants (nmothers) =
312; Nfathersy = 31) were included in the final regression models. On
average, mothers were M = 32.63 (SD = 5.24) years and fathers M =
36.48 (SD = 4.93) years old. The baseline assessment was conducted at
M = 5.11 (SD = 3.37) months postpartum. The frequencies, means, and
standard deviations for all variables used in the analyses are reported in
Table 1. In the sample, n = 102 (33 %) mothers and n = 7 (23 %) fathers
had an elevated sum score on the EPDS (> 9.5), which indicates a
diagnosis of PPD (Bergant et al., 1998).

3.1. Hierarchical multiple regression analyses

In both analyses of mothers and fathers, CM significantly predicted
postpartum depressive symptoms (Step 1), even when including social
factors (Step 2). Overall, the model of step 3 explained the most of the
variance. For mothers, the change in R? was statistically significant in
every step (see Table 2), indicating that the inclusion of level of edu-
cation and psychological variables significantly improved the predictive
power of the model. While a low level of education, difficulties in
emotion regulation and attachment anxiety were significant predictors
of depressive symptoms, single parenthood and attachment avoidance
were not. The final model, including all predictors, explained 52 % of
the variance in postpartum depressive symptoms.

For fathers, the change in R? was only significant in Step 3 (see
Table 3), indicating that the inclusion of difficulties in emotion regula-
tion and attachment style, but not level of education and single
parenthood increased the predictive power of the model. More specif-
ically, only difficulties in emotion regulation were a significant predictor
in the final model, which explained 43 % of the variance in depressive
symptoms.
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Maltreatment symptoms
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Childhood
Maltreatment
Education
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Step 3 Difficulties in Depressive
Emotion symptoms
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Attachment
Anxiety
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Fig. 1. Step 1-3 of the hierarchical regression models.
Note: Hierarchical regression analyses were performed separately for mothers (n = 312) and fathers (n = 31).

Emotion
Regulation

Parenting
Maltreatment Stress =

Childhood

—,| Depressive

Symptoms

Fig. 2. Path model with emotion regulation and parenting stress as mediators for the link between childhood maltreatment and postpartum depression.

Note: The path model was only performed for mothers (n = 312).

3.2. In-depth analysis of CM subtypes and psychological mechanisms

The exploratory analyses revealed that emotional abuse and
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emotional neglect in childhood served as significant predictors for
higher scores in EPDS in mothers whereas physical neglect, physical
abuse, and sexual abuse did not, R = 0.13,F (5, 306) =10.31, p < .001
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Table 1
Overview about the sociodemographic variables and social and psychological
variables used for the analyses.

Mothers Fathers
n (%) n (%)
Citizenship
German 273 (88 %) 2 (94 %)
Other citizenship 39 (13 %) 29 (7 %)
Education
High 235 (75 %) 24 (77 %)
Low 77 (25 %) 7 (23 %)
Social welfare benefit 33 (11 %) 1 (3 %)
Single parenthood 32 (10 %) 13 %)
Unplanned pregnancy 62 (20 %) 3 (10 %)
Primiparous parent 199 (64 %) 19 (61 %)
CM experiences (CTS items)
Emotional Neglect 32 (10 %) 4 (13 %)
Physical Abuse 34 (11 %) 0
Emotional Abuse 69 (22 %) 5 (16 %)
Sexual Abuse 52 (17 %) 13 %)
Physical neglect 10 (3 %) 1 (3 %)
M (SD) M (SD)
Total CM (CTS) 7.71 (3.32) 7.03 (1.89)
Depressive symptoms (EPDS) 7.82 (5.56) 5.87 (4.65)
Difficulties in emotion regulation (DERS) 36.04 (11.89) 34.39 (8.51)
Attachment
Attachment anxiety (ECR-R) 2.84 (1.56) 2.66 (1.20)
Attachment avoidance (ECR-R) 2.52 (1.23) 2.28 (1.17)

Parenting stress (PSI) 69.51 (17.44) 68.68 (14.71)

Note. High education = degree qualifying for university or university degree;
CM = Childhood maltreatment; CTS = Childhood trauma screener; EPDS =
Edinburgh-Postnatal-Depression-Scale; DERS = Difficulties in emotion regula-
tion scale; ECR-R = Experiences in close relationships - revised; PSI = parenting
stress index.

(see Table S1 in supplemental material).

The results of the path model are presented in Fig. 3. Results showed
a significant indirect effect of difficulties in emotion regulation medi-
ating the link between CM and parenting stress, indicating a complete
mediation of difficulties in emotion regulation between CM and
parenting stress. Furthermore, we found a significant indirect effect with
parenting stress mediating the link between emotion regulation and
depression. The results indicate a partial mediation of parenting stress
for the relationship between emotion regulation and depression.
Controlled for the aforementioned paths, indirect effect of parenting
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stress mediating the link between CM and depression was not signifi-
cant, and the path between CM and PPD stayed significant. Overall, the
path model explained 38 % of the variance in parenting stress, 56 % of
the variance in depression and 9 % of the variance in difficulties in
emotion regulation.

4. Discussion

The current study aimed to examine experiences of CM as a predictor
for symptoms of maternal and paternal PPD. In addition, we investigated
the role of social factors (i.e., low education, single parenthood) and
psychological mechanisms (i.e., emotion regulation, attachment) in this
relationship. Furthermore, in in-depth analyses, we examined which
subtypes of CM are associated with PPD and then investigated emotion
regulation as a mediator for the relationship between CM and parenting
stress leading to increased symptoms of PPD.

For mothers, our results confirmed the significant impact of CM on
depressive symptoms during the first year after giving birth. Consistent
with our hypotheses, low education, higher attachment anxiety, and
greater difficulties in emotion regulation were associated with higher
levels of depressive symptoms, with emotion regulation emerging as the
predictor with the greatest influence on PPD (8 = 0.59). Further, the
findings imply that despite controlling for social and psychological risk
factors, experiences of CM affect maternal depressive symptoms during
the first year postpartum. The results of the path model emphasize these
findings, as the path between CM and PPD cannot be fully explained by
the mediators (parenting stress and emotion regulation). Contrary to our
hypothesis and existing studies, single parenthood and attachment
avoidance were not associated with PPD. For fathers, we only found
dysfunctional emotion regulation to be positively associated with the
severity of symptoms of PPD, indicating that maladaptive emotion
regulation strategies do have an impact on the development of symp-
toms of PPD in fathers after birth. However, due to the very low sample
for fathers (n = 31) and the low prevalence rates of CM in this group,
results need to be interpreted with great caution.

Overall, our study underscores the significance of the relationship
between CM and depression during the postpartum period and thus
contributes to the body of research focusing on CM as a risk factor for
psychopathology in adulthood (Kessler et al., 2010). In line with most
earlier studies investigating the association between ACE and PPD, our
results confirmed CM as a risk factor for PPD (Racine et al., 2021; Souch

Table 2
Results of hierarchical analyses in mothers with symptoms of postpartum depression as dependent variable.
B 95 % CI for B SEB B t R? AR?
LL UL

Step 1 0.13 N/A
Constant 3.19 1.72 4.65 0.75
Childhood maltreatment 0.60 0.43 0.78 0.09 0.36 6.78%**

Step 2 0.14 0.02*
Constant 5.34 3.06 7.61 1.16
Childhood maltreatment 0.53 0.34 0.72 0.10 0.32 5.49%=x
High education —1.88 -3.39 —0.36 0.78 —0.15 —2.43*
Single parenthood —1.64 —3.64 0.37 1.02 —0.09 -1.61

Step 3 0.52 0.39%**
Constant —3.78 —5.87 -1.69 1.06
Childhood maltreatment 0.20 0.06 0.35 0.08 0.12 2.76**
High education -1.67 -2.81 —0.52 0.58 —0.13 —2.87%*
Single parenthood —1.47 -3.03 0.09 0.79 —0.08 -1.86
Difficulties in emotion regulation 0.28 0.24 0.32 0.02 0.59 13.56%**
Attachment anxiety 0.39 0.04 0.74 0.18 0.11 2.18*
Attachment avoidance 0.13 —0.30 0.57 0.22 0.03 0.59

Note. Postpartum depression was measured through the Edinburgh-Postnatal-Depression-Scale. Childhood maltreatment was measured through the childhood trauma
screener, difficulties in emotion regulation through difficulties in emotion regulation scale, attachment style through questionnaire experiences in close relationships-
revised. High education and single parenthood were implemented as dummy-coded variables. High education = degree qualifying for university or university degree.
B = estimated regression coefficient; CI = confidence interval; LL = lower limit; UL = upper limit; SE B = standard error of B; 8 = standardized regression coefficient; t = t-
value of t-test; R? = adjusted R% AR? = change in R%. *p < .05. **p < .01. ***p < .001.
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Table 3
Results of hierarchical regression analyses for fathers with symptoms of postpartum depression as dependent variable.
B 95 % CI for B SEB B t R? AR?
LL UL

Step 1 0.17 N/A
Constant —1.90 —7.98 4.19 2.98
Childhood maltreatment 1.10 0.27 1.94 0.41 0.45 2.70*

Step 2 0.11 0.001
Constant -1.85 —10.86 7.17 4.39
Childhood maltreatment 1.10 0.13 2.07 0.48 0.45 2.32*
High education 0.02 —4.31 4.35 2.11 0.002 0.01
Single parenthood -0.77 4.49 —0.03 4.49 —0.03 -0.17

Step 3 0.43 0.34**
Constant —7.74 —15.99 0.52 4.00
Childhood maltreatment 0.87 —0.002 1.74 0.42 0.35 2.06
High education -1.73 —-5.33 1.86 1.74 —0.16 —1.00
Single parenthood —3.55 —-11.34 4.24 3.78 —0.14 —0.94
Difficulties in emotion regulation 0.29 0.10 0.47 0.09 0.53 3.21%*
Attachment anxiety —0.98 —2.34 0.37 0.66 —0.25 -1.50
Attachment avoidance 0.73 —0.72 2.18 0.70 0.18 1.04

Note. Postpartum depression was measured through the Edinburgh-Postnatal-Depression-Scale. Childhood maltreatment was measured through the childhood trauma
screener, difficulties in emotion regulation through difficulties in emotion regulation scale, attachment style through questionnaire experiences in close relationships-
revised. High education and single parenthood were implemented as dummy-coded variables. High education = degree qualifying for university or university degree.
B = estimated regression coefficient; CI = confidence interval; LL = lower limit; UL = upper limit; SE B = standard error of B; § = standardized regression coefficient; t = t-
value of t-test; R? = adjusted R% AR? = change in R%. *p < .05. **p < .01. ***p < .001.

Emotion
Regulation
N \\:4] %y
Childhood .01 Parenting |
Maltreatment Stress T 35y i
I o | Depressive
18%** —————— | Symptoms

Fig. 3. Results of the performed path model: emotion regulation and parenting stress as mediators for the link between childhood maltreatment and postpartum

depression.

Note: N = 311 mothers. Depressive symptoms were measured through the Edinburgh-Postnatal-Depression-Scale. Childhood Maltreatment was measured through the
childhood trauma screener, difficulties in emotion regulation through difficulties in emotion regulation scale, attachment style through questionnaire experiences in
close relationships-revised. High education and single parenthood were implemented as dummy-coded variables. High education = degree qualifying for university

or university degree.

et al., 2022).Yet, whereas earlier research has mostly used the broader
concept of ACE, our results extend these findings by showing that CM in
particular is associated with more severe symptoms of PPD. Hence,
integrating systematic screening for CM in prenatal care could help
identify vulnerable mothers. In contrast to other studies showing asso-
ciations between PPD and sexual and physical abuse (Nagl et al., 2017;
Souch et al., 2022), in-depth analyses conducted in our sample indicated
that only emotional abuse and neglect were significantly associated with
PPD. This is in line with a meta-analysis investigating the link of CM and
major depression in which emotional abuse and neglect emerged as
predominant factors (Nelson et al., 2017). Future studies should inves-
tigate the association between different CM subtypes and PPD more in
depth with longitudinal study designs.

Contrary to our hypothesis that single parents have an increased risk
of PPD (Wang et al., 2021), our results did not confirm this assumption.
One explanation for the increased risk for PPD in single parents may
represent the lack of social support which could lead to an increase in
depressive symptoms (Hitzler et al., 2022). Yet, since the majority of
single mothers in our sample received help from an early childhood
home-visiting prevention program, the effect of single parenthood on
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PPD could have been buffered by the received support. This assumption
is in line with another study that investigated the effect of young
maternal age and single status on maternal mental health (Agnafors
et al., 2019). The authors point out that in the case of a single mother,
the child's father or another caregiver who shares responsibility for the
child is likely to reduce maternal stress, which in turn could lead to
fewer symptoms of PPD in mothers. Furthermore, the number of single
mothers was small (n = 32). A study with a greater number of single
mothers and social support, and quality of relationships as control var-
iables could provide more insight.

Regarding attachment style, our results support findings of previous
studies showing that anxious attachment increases the risk for PPD in
mothers (Bifulco et al., 2004). While evidence is mixed with respect to
attachment avoidance, our results contribute to a larger group of studies
showing no association between attachment avoidance and PPD (Warfa
et al.,, 2014). An insecure attachment style is associated with less
effective stress regulation and more difficulties to build, maintain and
benefit from supportive relationships, which in turn might increase the
likelihood of developing depressive symptoms. In times of heightened
stress (e.g., during the transition to parenthood), where fears regarding
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the child and one's role as a parent possibly may exacerbate previous
insecurities, individuals with more anxious attachment might feel more
helpless and depressed. Our findings suggest that both CM and maternal
anxious attachment independently predict the risk of PPD, with CM,
especially emotional abuse and neglect, maintaining a significant asso-
ciation with PPD even when attachment style is added to the model.

This study found difficulties in emotion regulation to be highly
associated with depressive symptoms during the first year postpartum
for mothers as well as fathers. This aligns with research identifying
dysfunctional emotion regulation strategies as a common risk factor for
mental disorders (Gross and Munoz, 1995) and initial studies investi-
gating the link between difficulties in emotion regulation and PPD
(Cardoso and Fonseca, 2023; Haga et al., 2012). In a longitudinal study
from Haga et al. (2012), mothers who scored higher on emotion regu-
lation strategies such as self-blame, rumination, and catastrophizing
showed more severe symptoms of PPD, and women who tended to use
more positive reappraisal and planning scored lower on measures of
PPD. With respect to our findings, we assume that parents with
dysfunctional emotion regulation strategies may be likely to have fewer
resources coping with stress, which may result in an increase of
depressive symptoms during the transition to parenthood. Conse-
quently, our findings emphasize the assumption that dysfunctional
emotion regulation should be considered as a key mechanism for the
onset of PPD, which should be targeted in treatment and preventive
interventions for PPD. In our path analysis examining the relationships
between CM, emotion regulation, parenting stress, and PPD in mothers,
we found several significant pathways. The path model indicates that
mothers with CM experience more difficulties in emotion regulation.
Difficulties in emotion regulation lead to increased parenting stress,
which in turn is associated with higher levels of postpartum depressive
symptoms. These results imply that experiences of CM in mothers might
play a role in shaping emotion regulation strategies, which in turn in-
fluences their mental well-being during the first year after birth of their
own child. Hence, emotion dysregulation may not only be a general risk
factor for PPD, but even serves as mediator in the relationship between
CM and PPD. In line with our findings, individuals with CM were shown
to have greater difficulties in emotion regulation (Heleniak et al., 2016).
Results of previous studies showed that CM leads to disruptions in
multiple processes involved in emotion regulation, including heightened
emotional reactivity and increased maladaptive response focused
emotion regulation strategies (e.g., rumination, suppression) to distress,
which in turn function as vulnerability factors for internalizing and
externalizing psychopathology in childhood, adolescence and adulthood
(Heleniak et al., 2016; Weissman et al., 2019). With respect to these
findings, our results of the current manuscript provide evidence for
difficulties in emotion regulation representing an intrapersonal key
mechanism for the link between CM and postpartum depression
(Heleniak et al., 2016; Klumparendt et al., 2019; Weissman et al., 2019).
Since we observed a partial mediation between relationship of CM and
PPD, it remains unclear which other psychological mechanisms might
mediate this relationship.

4.1. Strengths and limitations

The present study has some noteworthy limitations. First, we used
self-report questionnaires, which introduces the possibility of response
bias and may not fully capture the complexities of the assessed con-
structs. Due to the conceptualization of the study, the attachment style
was assessed 12 weeks later than the other variables within the analyses.
As adult attachment is considered to be a stable construct (Pinquart
et al., 2013), we decided to include the variable in our analyses. Second,
the cross-sectional nature of the data restricts causal inferences and
emphasizes the need for longitudinal studies. Third, we were not able to
include all possible risk factors for PPD in our analyses (e.g., family
history of psychiatric disorders, other significant life events), as these
variables were not collected in the studies we used for the analyses.
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Although we pursued a holistic and dyadic approach in I-PREGNO, we
did not succeed in recruiting many fathers for the studies. This is com-
parable with other research projects that focus on the transition to
parenthood (Stahlschmidt et al., 2013; Yaremych and Persky, 2023).
Since the power was very low, the results of the regression analysis with
fathers should only be considered preliminary. However, the attempted
and partially successful inclusion of fathers in the study represents a
significant advancement in recognizing their role in child development
and family dynamics, enhancing the comprehensiveness of the findings,
even though we reached not enough fathers to perform full powered
analyses.

The study possesses notable strengths that contribute to its impor-
tance. Firstly, the inclusion of a high-risk sample (psychosocial
burdened parents) provides valuable insights into research neglecting
populations facing heightened challenges. This is remarkable, since
parents with high psychosocial stressors represent a particular hard-to-
reach group, despite the need for understanding their burden and
providing support. However, we cannot rule out whether this might
overestimate the correlation between risk factors and PPD compared to
the general population. Additionally, to our knowledge this is the first
study disentangling the role of CM, as well as most salient social and
psychological factors for PPD. The exploration of specific CM and
mediation analysis of emotion regulation, CM and parenting stress for
PPD are further novelties leading to important practical implications for
parents-to-be.

4.2. Implications

The interpretation of the results from this study underscores several
key points with clinical implications. First, the findings highlight the
importance of parental mental well-being for preventive strategies for
families during the transition to parenthood. Particularly, preventive
interventions may benefit from enhancing emotion regulation skills to
cope with the up-coming parenting stress in this period. Moreover, in-
terventions aiming an early detection of postpartum depression (e.g.,
machine learning techniques; Paul et al., 2023) should not only screen
for social and physical risk factors, but also for psychological risk factors
including CM experiences, and difficulties in emotion regulation.
Importantly, it is beneficial to extend support throughout the first year
postpartum and not limit help to the late stages of pregnancy and the
immediate postpartum period.

Based on the results of the path analyses, future research should
examine CM and emotion regulation before birth, followed by post-
partum parenting stress and PPD. If these findings are replicated in
longitudinal studies, enhancing emotion regulation could serve as a
significant preventive strategy. While the current study examined
attachment and emotion regulation as mechanisms that influence
parental PPD, it is advantageous to include other mechanisms discussed
in the literature, such as the role of social support (Hitzler et al., 2022;
Racine et al., 2020). Furthermore, future research would benefit from
the involvement of fathers.

5. Conclusion

The current study confirmed that experiences of CM, low education,
and attachment anxiety can be considered as a risk factors for maternal
PPD. Mothers with experiences of CM should be recognized as mothers
at-risk for PPD in the perinatal healthcare system. Furthermore, the
results suggest that dysfunctional emotion regulation strategies might
play a fundamental role in the development of maternal and paternal
PPD. Emotion regulation offers a suitable tool for psychological in-
terventions during the postpartum period. If findings can be confirmed
in longitudinal studies, research should develop interventions focusing
on enhancing emotion regulation strategies in parents during the tran-
sition to parenthood and investigate further mechanisms of PPD in
parents with CM.
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Supplementary data to this article can be found online at https://doi.
0rg/10.1016/j.jad.2024.11.045.
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