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Preface

The literature used for this thesis refers to "women" and "mothers". These terms have been
adopted in the context of this work but are intended to include all people with a uterus who

give birth and are not intended to discriminate based on gender.

Furthermore, according to Section 3 of the Midwives Act the professional title "midwife"

covers all members of the profession and thus includes all genders (m/f/d).



Abstract

Premature birth is a global health issue affecting around 15 million infants annually,
contributing to perinatal morbidity and mortality. Postpartum depression (PPD) is common
after childbirth, impacting maternal and child health long-term. This thesis examines
whether a preterm birth before 37+0 weeks of gestation increases PPD risk, measured by
the Edinburgh Postnatal Depression Scale (EPDS), while controlling for prenatal depressive

symptoms.

Data from the PRINCE (Prenatal Identification of Children’s Health) study in Hamburg,
Germany were used. A total of 537 mothers without prenatal depressive symptoms (EPDS
scores <11) were analyzed. Participants were divided into two groups: 33 mothers with
preterm births (Group A) and 504 with non-preterm births (Group B). Six months
postpartum, EPDS scores were measured.

Results indicated that mothers in the preterm group did not have higher EPDS scores than
those in the non-preterm group. The preterm group had a slightly lower mean EPDS score
(3.85, SD = 3.08) than the non-preterm group (4.25, SD = 3.71), although this difference was
not statistically significant (t(535) = 0.605, p = 0.545). No participants in the preterm group

scored above the clinical cutoff of 11, while 38 in the non-preterm group did.

Possible explanations include previous studies overestimating PPD risk associated with
preterm birth by not controlling for prenatal depressive symptoms. Additionally, the various
support systems in Germany may have reduced the psychological impact of preterm birth.
Moreover, most preterm births in this study were late preterm (34+0 to 36+6 weeks of

gestation), associated with fewer complications and lower stress levels.

This study highlights the need to control for confounding factors when examining the
relationship between preterm birth and PPD. The findings suggest that among mothers
without depressive symptoms in pregnancy, preterm birth alone may not increase PPD risk.
This underscores the essential role of midwives in providing postpartum support to all

mothers.
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1 Introduction

“[...], the doctors told us that there was nothing further they could do. This incredible
medical team that had done so much to help our daughter survive her first 16 days was at
a standstill. We held our daughter in our arms for a few more hours until her little heart
stopped beating. Then we shed our tears, said goodbye and went home to tell our little boy

he wouldn’t have a sister.” (World Health Organization, 2012, p. 15)

As this personal quote shows, a premature birth can bring psychological challenges for
the parents involved. The aim of this paper is to investigate the relationship between the
occurrence of a premature birth and symptoms of postpartum depression using underlying
data from the PRINCE study, a longitudinal research conducted at the Department of
Obstetrics and Prenatal Medicine, at the University Medical Center of Hamburg-Eppendorf
in Hamburg, Germany.

This introductory section of the thesis first presents the topics of preterm birth and
postpartum depression, then discusses the relevance and aim of the work, followed by an
elaboration of the research gap and finally emphasizes the relevance for midwifery science.

Every year, around 15 million babies worldwide are born prematurely (Blencowe et al.,
2012; World Health Organization, 2012). The average global preterm birth rate is around
11% and contributes significantly to perinatal mortality and morbidity worldwide (Blencowe
et al., 2012). The causes of prematurity are not yet fully understood and are likely to be
complex and variable (Goldenberg et al., 2008). Preterm births are associated with various
health consequences and developmental limitations besides their economic costs (Euro
Peristat Project, 2022).

Another common condition is postpartum depression (PPD), which affects the mothers
mental health after childbirth and is reported with prevalences up to 60% (Halbreich &
Karkun, 2006). The consequences not only affect the mother but also the long-term health
and development of the child (Field, 2010; Slomian et al., 2019). As the etiology of PPD is
not fully understood, it is important to know the risk factors for its occurrence (Dubey et al.,
2021; Zhao & Zhang, 2020). One risk factor being discussed in literature is whether the
experience of a premature birth leads to increased postpartum depressive symptoms (De
Paula Eduardo et al., 2019; Guintivano et al., 2018; Vigod et al., 2010).

The above-identified relevance of the topic leads to the aim of this work, which is to
identify a potential risk group for PPD — mothers of preterm infants - in order to be able to

provide them with targeted and preventive healthcare services. Another aim is to focus on



midwifery practice, as midwifes provide care for women after premature births. It is therefore
essential for midwives to know risk factors of PPD in order to enhance the quality of care

they provide to this vulnerable group.

The research gap results from the literature, because the existing studies that deal with
the relationship between prematurity and postpartum depression do not control for
confounding variables like depression during pregnancy (Grote et al., 2010; Guintivano et
al., 2018; Jarde et al.,, 2016; Staneva et al.,, 2015). This present work controls the
confounding variable “depression during pregnancy” by only analyzing those whose
depressive symptoms in pregnancy were within a healthy standard range. This will be
described in more detail within the methodology section.

The relevance of this topic for midwifery science in particular arises from the shortage
in the provision of psychotherapeutic support in the postpartum period and for postpartum
depression. In Germany, due to the shortage of psychotherapists, waiting times are long
and treatment places are very limited (Wartezeiten auf eine Psychotherapie -
Studien&Umfragen. Deutscher Bundestag., 2022). Midwives are one of the first points of
contact for parents in this vulnerable phase. They should therefore know the risk factors for
postpartum depression in order to be best prepared in their work and, for example, to carry
out special screening measures such as the Edinburgh Postnatal Depression Scale for PPD

in these risk groups.

Overall, this leads us to the following research question of this thesis: Do mothers of
preterm infants - who did not show elevated depression scores during pregnancy - have an
increased risk of postpartum depression compared to mothers who also did not show

elevated depression scores during pregnancy, but experienced a non-preterm birth?

2 Theoretical Framework

In the following theoretical section, first the topics of premature birth and postpartum
depression are explored and then the relationship between the two is examined based on

the current state of research.

2.1 Premature Birth

2.1.1 Definition

Preterm birth is defined by the World Health Organization (WHO) as any birth before

37 completed weeks of gestation (36 weeks+6 days) or fewer than 259 days after the first



day of the women’s last period (World Health Organization, 1977). Prematurity can then be
divided into subcategories based on gestational age at birth. These categories are
extremely preterm (< 28 weeks of gestation), very preterm (28+0 to 31+6 weeks of
gestation), moderately preterm (32+0 to 33+6 weeks of gestation) and late preterm births
(34+0 to 36+6 weeks of gestation) (Blencowe et al., 2012).

2.1.2 Prevalence of Premature Birth

The literature on preterm births shows a high prevalence of prematurity worldwide,
with an average global preterm birth rate of around 11% based on data from 184 countries
(Blencowe et al., 2012). This corresponds to an annual total of around 15 million premature
babies worldwide (Blencowe et al., 2012; World Health Organization, 2012).

There are large differences in preterm birth rates between developed and less
developed countries, ranging from around 5% preterm birth rates in highly developed

countries to almost 20% in less developed countries (Blencowe et al., 2012).

Blencowe et al. (2012) have also looked at the distribution of preterm births into their
subcategories and found that most preterm births are moderate and late preterm, occurring
between 32+0 and 36+6 weeks of gestation (about 85% of all preterm births). Very preterm
births between 28+0 and 31+6 weeks account for about 10% of all preterm births and
extremely preterm births below 28 weeks gestation account for about 5% of all preterm

births worldwide.

The question on how premature birth rates have developed over the last years and
decades must be considered from a nuanced perspective: Blencowe et al. (2012), for
example, found increasing or stable preterm birth rates in 62 of 65 countries studied
worldwide. Another study found an increase in prematurity rates in the European
environment, more precisely in Denmark (Langhoff-Roos et al., 2006). Yet another study
shows stable to slightly decreasing premature birth rates in the US around 10 % (Osterman
et al., 2024). Similarly in Germany, where stable premature birth rates around 8 % have
been reported over the last decade (Berger et al.,, 2019; IQTIG Bundesauswertung
Perinatalmedizin Geburtshilfe, 2022). Another trend which has been observed relates to the
rates of late preterm births (34+0 - 36+6 weeks of gestation): Increasing numbers have
been reported within the last few years in highly developed countries which according to the
literature is due to an increasing number of provider-initiated preterm births (Davidoff et al.,
2006).

To summarize, the prevalence of prematurity differs widely around the world

between highly and less developed countries and there is no official global measurement



system available yet. If a global rate is to be summarized, it is around 11%, which equates
to around 15 million premature births worldwide per year (Blencowe et al., 2012). This high
number of premature births leads to the question of how they are caused and what the
consequences are for these approximately 15 million children and their families. These

questions will be addressed in the following paragraphs.

2.1.3 Causes of Prematurity

The causes for prematurity are heterogenous and often unknown (Euro Peristat
Project, 2022; Menon, 2008). In literature, they are often divided into two groups:
spontaneous premature births, which make about 2/3 of premature births and provider
initiated preterm births, which are also called iatrogenic (Euro Peristat Project, 2022).

Spontaneous preterm births include, for example, births after premature rupture of
membranes or premature contractions. There are different reasons for labor to begin before
the due date, including intrauterine infections such as malaria (Desai et al., 2007), decidual
bleeding, overstretching of the myometrium, genetic components or vascular diseases,
among many others (Blencowe et al., 2013; Gracie et al., 2011; Romero et al., 2014). These
factors ultimately lead to an activation of the so-called “common pathway”, which describes
changes in the membranes and the decidua, contractions of the myometrium and cervical

ripening, which will ultimately lead to birth (Gracie et al., 2011; Romero et al., 2014).

Provider-initiated iatrogenic preterm birth is often the result of induction of labor or
an elective c-section due to maternal or fetal indications. These risk factors which are
associated with provider-initiated preterm birth include: intrauterine growth restriction in the
fetus, pre-eclampsia or hypertensive diseases in the mother, advanced maternal age or
high maternal body mass index (Euro Peristat Project, 2022; Genova et al., 2022; Prunet et
al., 2017). Other risk factors associated with prematurity include stress, low socio-economic
status, multiple pregnancies (Euro Peristat Project, 2022), smoking (Savitz & Murnane,
2010), primiparity and previous premature birth (Prunet et al., 2017).

The causes of preterm birth differ widely around the world: In less developed
countries, the incidence of provider-initiated preterm births is very low, whereas in more
developed countries, the prevalence of these iatrogenic preterm births is high and rising
(Blencowe et al., 2012; Joseph et al., 2002). This phenomenon may be attributed to a
number of factors, including an increase in maternal age in highly developed countries, the
rising prevalence of infertility treatments, a rise in the incidence of multiple pregnancies and
an elevated risk of maternal health complications, which frequently result in the induction of

labor in the late preterm period (Blencowe et al., 2013).



2.1.4 Consequences of Prematurity

There are various consequences of preterm birth, which are divided into three
categories. The first relates to the consequences for the child: Preterm birth is the leading
cause of newborn deaths (World Health Organization, 2012) and the second largest direct
cause of child deaths in children younger than 5 years after pneumonia (Blencowe et al.,
2012; L. Liu et al., 2012). It must also be noted that mortality rates increase with decreasing
gestational age at birth (Katz et al., 2013). The consequences for the child are also strongly
dependent on the setting the child is born into: The “survival gap” after a premature birth
states that the chances of survival are higher in more developed countries while in less
developed countries the chances of survival after a premature birth are much lower
(Blencowe et al., 2012; World Health Organization, 2012). Further consequences for the
child after a premature birth include physical areas such as visual or hearing impairment,
long-term lung diseases or motor limitations (Blencowe et al., 2013; Mwaniki et al., 2012).
Neurodevelopmental delays, impaired learning and an increased risk of cerebral palsy were

also found after prematurity (Mwaniki et al., 2012).

The second category relates to the consequences of premature birth for the mother
and parents: Psychological distress and increased worry as well as stress levels were found
(Hendy et al., 2024), especially if the child had a lower gestational age at birth and entailed
a higher medical risk (Singer et al., 1999; Tooten et al., 2013). Additionally, an elevated risk
for postpartum depression in mothers following premature birth has been found in some
studies (De Paula Eduardo et al., 2019; Guintivano et al., 2018; Vigod et al., 2010).

The third category of consequences after premature birth is the economical: It has
been shown that the prolonged hospitalization period, ongoing healthcare needs and
special educational needs lead to increased economic costs for the healthcare systems

involved and for society as a whole (Blencowe et al., 2013; Petrou et al., 2019).

2.2 Postpartum Depression (PPD)

2.2.1 Definition

Postpartum Depression (PPD) is defined as ...] a clinical condition that lasts for at
least two weeks, creates significant impairment in functioning, and typically requires
professional treatment” (“Diagnostic and Statistical Manual of Mental Disorders, 4th Ed.
(DSM-1V),” 1995, p. 1228; Yim et al., 2015).



The onset of depressive symptoms is related to the birth, although the precise
temporal relationship is not clearly defined in literature: Symptom onset can occur as early
as hours after the birth, within a few days or weeks up to one year postpartum (O’Hara &
McCabe, 2013; Sonnenmoser, 2007; Yim et al., 2015).

Characteristic symptoms of PPD are diverse and range from negative mood,
exhaustion, irritability, loss of interest and reduced concentration to suicidal thoughts or
actions (Pearlstein et al., 2009; Slomian et al., 2019; Sonnenmoser, 2007). Symptoms that
are particularly related to the parental role should also be mentioned, which include, for
example fear of failure, passivity or a reduced understanding of the infant's needs (Dorsch
& Rohde, 2016; Hubner-Liebermann et al., 2012).

As a number of these symptoms are characteristics of early parenthood, it is
important to be able to differentiate between postpartum depression (PPD) and the
postpartum blues, which will be explored in more detail below.

2.2.2 Differentiating Postpartum Blues

The postpartum blues, also known as baby blues, present with symptoms which are
similar to those observed in PPD, including irritability, crying, anxiety, sadness and mood
swings (O’'Hara & Wisner, 2014). However, the symptoms are less severe in postpartum
blues than in PPD (Grigoriadis & Romans, 2006).

The duration of symptoms is reported to be approximately 14 days postpartum, with
a peak occurring around day 5. This likely reflects the hormonal readjustments after birth
(Grigoriadis & Romans, 2006; O’Hara & Wisner, 2014).

Literature reports a frequency of postpartum blues between 26% (O’Hara, 1991) and
84% (Oakley & Chamberlain, 1981), which makes postpartum blues a frequent

phenomenon.

2.2.3 Prevalence of PPD

The majority of literature on PPD prevalence reports rates between 10-15% (Gavin
et al., 2005; Sonnenmoser, 2007; Yim et al., 2015). However, high numbers of up to 60 %
have been reported (Halbreich & Karkun, 2006).

There are various factors which influence the prevalence rates of PPD, for example
unreported cases (Dubey et al., 2021) or cultural factors such as the mother's integration
into the community (Halbreich & Karkun, 2006). In addition, prevalence rates differ

depending on the time period in which they were assessed (Slomian et al., 2019) as



supported by studies indicating that the prevalence of PPD decreases during the first year
postpartum (Garfield et al., 2021; Genova et al., 2022; Grekin et al., 2017; Norhayati et al.,
2015).

2.2.4 Assessment of PPD - The EPDS

The Edinburgh Postnatal Depression Scale (EPDS) was developed in 1987 as a
screening tool for postpartum depression (Cox et al., 1987). Since then, it has become one
of the most widely used instruments for detecting PPD (Halbreich & Karkun, 2006). The
EPDS is a 10-item self-report questionnaire, which is short and practical, as well as easy to
evaluate (Yim et al., 2015). The scale assesses the subject's depressive symptoms during
the previous seven days, with a total score ranging from 0 to 30 points. It's effectiveness is
supported by the sensitivity of 95% and specificity of 93% (Harris et al., 1989).

It is a cost effective method for large-scale screening of PPD risk, making it a useful
tool in both clinical and research settings (Yim et al., 2015). In practice, it allows individuals
scoring above a certain cut-off to be identified for follow-up diagnostic procedures, which
will lead to the initiation of the necessary support and therapy (Levis et al., 2020). The
literature describes varying cut-off values for when additional diagnostic is recommended,
depending on the context (Levis et al., 2020). This question will be further addressed in the

methodology section of this work.

2.2.5 Risk Factors for PPD

The exact mechanisms underlying the development of postpartum depression are
not fully understood yet, which underlines the importance of knowing risk factors for the
occurrence of PPD (De Paula Eduardo et al., 2019).

In the existing literature, risk factors for PPD are often divided into two categories:
Biological and psychosocial risks (Yim et al., 2015), which will be outlined below.

The underlying biological processes describe the development of pregnhancy
hormones: During pregnancy, estradiol levels rise significantly, reaching levels up to 100
times higher than in non-pregnant women (O’Hara & Wisner, 2014). In the days following
birth, however, these hormone levels drop rapidly (Bloch et al., 2000; Douma et al., 2005;
O’Hara & Wisner, 2014). This sudden decrease of hormone levels can have significant
psychological consequences: Women who are particularly sensitive to the sudden hormonal

changes after childbirth have an increased risk of developing PPD (O’Hara & Wisner, 2014).



It seems probable that a genetic predisposition is involved in this process (Guintivano et al.,
2018; Mahon et al., 2009; O’'Hara & Wisner, 2014).

The psychosocial risk factors are diverse and include, for example, a history of
depression (Cruise et al., 2018; Guintivano et al., 2018; X. Liu et al., 2022; Sonnenmoser,
2007; Yogman, 2021), lack of social support and relationships (Cruise et al., 2018;
Guintivano et al., 2018; O’Hara & McCabe, 2013), low socioeconomic status (Cruise et al.,
2018; O’Hara & Wisner, 2014) or the presence of an unwanted pregnancy (Cruise et al.,
2018; Gastaldon et al., 2022). Furthermore, risk factors such as experiencing a premature
birth (Cruise et al., 2018; De Paula Eduardo et al., 2019; Vigod et al., 2010) or a negative
birth experience (Zhao & Zhang, 2020) have been associated with an increased risk of PPD.

2.2.6 Consequences of PPD

Having presented the definition, symptoms, assessment, prevalence and risk factors

of postpartum depression, its consequences are described below.

The consequences of PPD cover three main areas: the health of the mother, the

health of the child and the mother-child interaction.

Consequences for maternal health include an increased likelihood of relationship
difficulties and risky behaviors (Slomian et al., 2019), as well as an elevated risk of impaired
long-term physical and mental health (Slomian et al., 2019). Additionally, PPD has been

linked to a reduction in maternal sensitivity towards their children (Field, 2010).

The consequences for the child include reduced social engagement, less mature
regulatory behavior and increased negative emotionality (Feldman et al., 2009).
Furthermore, elevated cortisol reactivity has been observed, indicating increased sensitivity
to stress (Barry et al., 2015; Feldman et al., 2009). In addition, children of mothers with
postpartum depression are more prone to disrupted sleep patterns (Slomian et al., 2019),
emotional dysregulation and behavioral problems (Fihrer et al., 2009; Latva et al., 2008;
Slomian et al., 2019; Tooten et al., 2013).

As a third domain, PPD significantly affects the quality of mother-child interactions.
Research indicates that maternal commitment to their children is reduced (Slomian et al.,
2019; Sonnenmoser, 2007), which results in reduced bonding and breastfeeding

experiences (Field, 2010; Slomian et al., 2019).



2.3 The Connection of PPD and Premature Birth

This final section of the theoretical background examines the relationship between
premature birth and postpartum depression (PPD).

A large body of research has already indicated higher rates of PPD in mothers of
infants born prematurely compared to mothers who gave birth at term (De Paula Eduardo
et al., 2019; Guintivano et al., 2018; Ihongbe & Masho, 2017; Vigod et al., 2010; Yogman,
2021). Rates of PPD after preterm birth are reported to be up to 40% (Vigod et al., 2010)
compared to the most commonly reported 10-15% prevalence of PPD in non-risk groups
(Gavin et al., 2005; Sonnenmoser, 2007; Yim et al., 2015). Attempts have been made to
explain these increased rates, for example, by the increased stress levels experienced by

parents after a premature birth (Gulamani et al., 2013; Vigod et al., 2010).

However, a primary limitation of the studies was that the majority of them did not
consider the potential confounding variable of “depression during pregnancy” (Guintivano
et al., 2018; Staneva et al., 2015; Vigod et al., 2010). Therefore, it is important to control
the confounding variable “depression during pregnancy” to discover the actual effect of
premature birth on postpartum depression scores. The importance of this issue is
underlined by several studies indicating that “depression during pregnancy” is a risk factor
for preterm labour, which in turn is associated with elevated depression scores postpartum
(Grote et al., 2010; Guintivano et al., 2018; Jarde et al., 2016; Staneva et al., 2015).

Thus, the research gap to be filled in this thesis is the question of whether mothers of
preterm infants who did not show elevated depression scores during pregnancy are at
increased risk for postpartum depression compared to mothers who also did not have

elevated depression scores during pregnancy and experienced a non-preterm birth.

3 Method

The methodology section of this thesis is divided into two parts. First, the study design,
participants, measures and procedure of the PRINCE study are described. Since some of
the data from the PRINCE study is used in this thesis, the second part of the methodology

describes this specific data on preterm birth and maternal EPDS scores in more detail.
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3.1 PRINCE Data Collection

3.1.1 Study Design

The PRINCE (Prenatal Identification of Children’s Health) study is a prospective
longitudinal observational study that has been conducted since February 2011 at the
Department of Obstetrics and Prenatal Medicine, University Medical Center of Hamburg-
Eppendorf (UKE), Hamburg, Germany. Since 2015, it has been part of the DFG-funded
Clinical Research Unit (KFO 296). The study is led by Prof. Dr. Petra C. Arck (Laboratory
for Experimental Feto-Maternal Medicine) and Prof. Dr. Anke Diemert (Clinic for Obstetrics

and Perinatal Medicine).

Data collection began in February 2011, and the last birth recorded within the study
took place in May 2023. However, postpartum questionnaire data as well as pediatric data
are still being collected, providing valuable insights into maternal and fetal health beyond
the immediate birth period. The study collects a variety of data throughout its progression,
which is described in detail under 5.1.3 “Measures and Procedure”.

3.1.2 Participants

The PRINCE study monitored a total of 761 pregnancies. Participants were required
to meet the following inclusion criteria: They had to be at least 18 years old, legally able to
give consent and present with an intact pregnancy between 12+0 and 14+6 weeks of
gestation at the time of the initial study visit. Participants were excluded if they met any of
the following exclusion criteria: presence of maternal autoimmune or chronic infectious

diseases, nicotine, alcohol, or drug abuse, prior fertility treatment or multiple pregnancies.

Although no monetary compensation was provided to participants, they received
parking vouchers for free parking in the clinic’s underground garage. Reimbursement for
public transportation costs (e.g., bus or train) could not be offered. In addition, participants
were provided with nutrition calendars and pregnancy guides. After submission of birth data,

they were also sent a collection of ultrasound images on a CD or USB stick.

Participants were recruited via the website of the Department of Obstetrics at the
University clinic Hamburg Eppendorf, where the study was presented under the "Research"
section. In addition, flyers were distributed in various areas of the clinic. In the early stage
of the study, the research team actively visited gynecologists in private practices in
Hamburg to present the study and distribute recruitment materials. In addition, a large part

of the recruitment took place by word-of-mouth referrals.
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3.1.3 Measures and Procedure

Throughout the PRINCE study, data collection occurred at specific stages of
pregnancy and continued into the postpartum period, following a structured progression,

which will be described below.

At the initial appointment, typically conducted during the first trimester (between
12+0 and 14+6 weeks of gestation) a comprehensive medical history was taken.
Participants were asked about current illnesses, infections, and medication intake and their
vaccination status was reviewed. A detailed ultrasound of the fetus and uterus was
performed and blood samples were collected for fundamental research purposes.
Additionally, the mother’s height and weight were recorded. Participants also completed a
detailed psychometric questionnaire which, among others, included the Edinburgh
Postnatal Depression Scale (EPDS) (Cox et al., 1987), the Perceived Stress Scale (PSS)
(Cohen et al., 1983), the Berlin Social Support Scale (BSSS) (Schwarzer & Schulz, 2000)
as well as the State Trait Anxiety Inventory (STAI) (Spielberger, 1983). Furthermore,

participants completed a nutrition protocol named EBISpro (Erhardt, 2016).

The second appointment, which was held during the second trimester (between
22+6 and 24+6 weeks of gestation) followed similar procedures. Participants were again
asked about current illnesses, infections, medication use and vaccination status. A second
detailed ultrasound was performed, blood samples were collected again and the mother's
weight and height were measured. The above-described psychometric questionnaire and

nutrition protocol were completed again.

During the third trimester, two additional appointments were conducted. The first,
occurring between 28+0 and 29+6 weeks of gestation, involved another detailed ultrasound
and weight measurement for the mother. If desired, birth registration for delivery at the
University clinic Hamburg Eppendorf was completed. The second appointment in the third
trimester, held between 34+0 and 36+6 weeks of gestation, mirrored previous Visits:
participants were asked about illnesses, infections, medication intake and vaccinations. An
ultrasound was performed, blood samples were taken, and the mother’s weight and height
were recorded. As with earlier visits, participants completed both the psychometric

questionnaire and the nutrition protocol again.

In the postpartum phase, data collection continued. Birth data and newborn data
were collected via birth card, which was distributed to participants in their maternity booklets
and returned from participants by mail. The following data were collected via birth card: The

guestion of whether complications occurred during pregnancy and if so, which ones, the
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date of birth, the gestational age at delivery, the type of delivery, the question whether a
(premature) rupture of membranes occurred, the sex of the child, the APGAR score of the
child, the arterial umbilical cord pH as well as the child's measurements. Over the further
course of the child’s first year of life, two psychometric questionnaires were sent to mothers:
one at 6 months and another at 12 months postpartum, assessing both the child’s
development and the mother’s psychological well-being. These questionnaires included
once again the EPDS (Cox et al., 1987), the PSS (Cohen et al., 1983), the BSSS
(Schwarzer & Schulz, 2000), the STAI (Spielberger, 1983) as well as the Retrospective
Infant Behavior Inhibition Scale (RIBI) (Gensthaler et al., 2013). Additionally, yearly
questionnaires are still being collected, from the child’s first birthday through to the age of
nine, assessing for example life events, nutritional and developmental factors, questions
about the child’s health and ilinesses as well as the parents perceived stress throughout the
years (Cohen et al., 1983). Moreover, pediatric examinations are being conducted during
the child’s fifth and tenth year of life. This systematic data collection approach allows a
comprehensive, longitudinal assessment of both maternal and child health throughout

pregnancy and early childhood.

3.2 Data on Premature Birth and Maternal PPD

As mentioned above, the PRINCE study collected a large amount of data. The
following section refers to selected data on prematurity and maternal postpartum

depression which are analyzed in this thesis.

Premature birth data were categorized into two groups based on gestational age at
birth. Group A included participants who gave birth at or before 36+6 weeks of gestation
(preterm birth group), while Group B included participants who gave birth at 37+0 weeks

gestation or later (non-preterm birth group).

The planned data analysis involved comparing the EPDS scores six months
postpartum between group A and B using an unpaired t-test for independent samples. This
statistical method was suitable due to the independence of the groups. The primary
objective was to determine whether there was a statistically significant difference in EPDS

scores postpartum between the preterm birth and the non-preterm birth group.

A crucial methodological consideration was the control of the confounding variable
“depression during pregnancy” as outlined in the theoretical framework under 4.3. This was
achieved by adjusting the sample: The depression scores from the EPDS, which
participants completed once in each trimester of pregnancy, were summed and averaged.

A value for the “average depressiveness during pregnancy” was then determined for each
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participant. A cut-off value, as described in the following section, was then used to identify
participants with increased depressive symptoms during pregnancy and exclude them from
the analysis. This allowed for the confounding factor “depression during pregnancy” to be

adjusted for.

Varying EPDS cut-off values have been described in literature depending on the
context (Levis et al., 2020). An EPDS cut-off value of 11 was found to maximize sensitivity
and specificity. This suggests that a cut-off of 11 can be employed if the aim is to minimize
false negatives and identify the majority of patients meeting diagnostic criteria. In this study,
a cut-off of 11 was applied to ensure effective control of the confounding factor. By doing
so, some participants who may not have experienced depression during pregnancy were
excluded, thereby avoiding false negatives. This approach ensured that no depressive
symptoms during pregnancy were present in the participants included in the cleaned
sample.

Regarding the final sample utilized for analysis, of the above-mentioned 761
participants initially recruited into the PRINCE study, 13 cases dropped-out during
pregnancy due to miscarriage (n = 4) or withdrawal of consent (n = 9). Additionally, two
infants died postpartum and another 150 participants did not return the EPDS and the other
postpartum questionnaires for unknown reasons. This left a total of 596 participants who

completed the EPDS postpartum.

From this sample, 56 participants showed high EPDS scores during pregnancy
(above the cut-off of 11) and were excluded to control for the confounding variable of
“depression during pregnancy”, reducing the sample size from 596 to 540 participants.
Furthermore, three additional participants were excluded due to missing data on gestational
age at birth, as it was not possible to determine whether they belonged to group A (preterm

birth group) or B (non-preterm birth group), further reducing the sample to 537 participants.

Thus, the final cleaned sample comprised 537 participants who did not exhibit
depressive symptoms during pregnancy. This "healthy sample" was divided into two groups:
Group A, consisting of 33 participants who experienced a preterm birth (< 36+6 weeks
gestation), and Group B, consisting of 504 participants who did not have a premature birth
(= 37+0 weeks gestation). Further information regarding the sample and its characteristics

is presented in the subsequent section under “Descriptive Data Analysis”.
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4 Results

4.1 Descriptive Data Analysis

As described above, the final sample consisted of n = 537 participants who did not
present with depressive symptoms above the cut off score of 11 on the Edinburgh Postnatal
Depression Scale (EPDS) during pregnancy. Their mean EPDS score in pregnancy was
4.2 (SD = 2.7), indicating that this group can be classified as “healthy” in regard to self-
reported depressive symptoms.

For the purpose of analysis, the n = 537 participants were divided into two groups:
Group A, which included 33 participants who gave birth at or before 36+6 weeks of gestation
(preterm birth group), and Group B, which included 504 participants who gave birth from
37+0 weeks of gestation onward (non-preterm birth group), including 500 term births and 4
post-term births occurring at or beyond 42+0 weeks of gestation (see Figure 1). The age of
the participants in the final sample ranged from 21 to 49 years, with a mean age of 33 years
and SD = 3.6 years (see Figure 2).

0.7%
(n=4)

6.1%
(n=33)

93.1%
(n=500)

Birth Timing
Preterm Birth (<3646 Weeks of Gestation) - Group A
Term Birth (3740 - 41+ 6 Weeks of Gestation) - Group B
Post-Term Birth (=42 +0 Weeks of Gestation) - Group B

Figure 1 — Distribution of Participants by Group
(Source: own visualization, created using Matplotlib in Python)
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Figure 2 — Distribution of Participants by Age
(Source: own visualization, created using Matplotlib in Python)

Of the 33 preterm births that occurred before 37+0 weeks of gestation (Group A),
the earliest was recorded at 31+6 weeks. Two births occurred between 32+0 and 32+6
weeks, four between 33+0 and 33+6 weeks, seven between 34+0 and 34+6 weeks, six
between 35+0 and 35+6 weeks, and 13 occurred between 36+0 and 36+6 weeks of
gestation. This means that the majority of preterm births within this sample were classified

as late preterm (see Figure 3).
39.4%
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21.2%

18.2%

12.1%

Number of Preterm Births

6.1%

3.0%

31+0-31+6 32+0-32+46 33+0-33+6 34+0-34+46 35+0-35+6 36+0-36+6
Weeks of Gestation

Figure 3 — Distribution of Preterm Births by Gestational Week (Group A)
(Source: own visualization, created using Matplotlib in Python)

Figure 4 shows the distribution of Non-Preterm births by weeks of gestation (Group
B). As can be seen, more than 99% of births in group B are classified as term births between
37+0 and 41+6 weeks of gestation (n=500). 105 of these 500 term births can be classified
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as Early Term births between 37+0 and 38+6 weeks of gestation. 0.8% of the births

occurred after 42+0 weeks of gestation, representing prolonged pregnancies (n=4).
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Figure 4 — Distribution of Non-Preterm Births by Gestational Week (Group B)
(Source: own visualization, created using Matplotlib in Python)

Figure 5 illustrates the distribution of EPDS Scores at 6 months postpartum in the
cleaned sample. Of the 537 participants, 499 presented postpartum EPDS scores below
11. A total of 38 participants exhibited EPDS scores of 11 or above. All of these 38
participants with elevated postpartum depression above the EPDS cut-off of 11 belonged
to the Non-Preterm birth Group B. As shown, none of the participants with Preterm births
(Group A) exhibited a postpartum EPDS score above 11. This finding will be further explored
in the discussion.

466 (92.5%)

EPDS scores 6 months postpartum
400 EZA4 EPDS < 11
[ EPDS >=11

3001

200

Number of Participants

100

33 (100.0%) 38 (7.5%)
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Figure 5 — EPDS Scores 6 Months Postpartum by Group
(Source: own visualization, created using Matplotlib in Python)
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4.2 Data Analysis for Research Question

The statistical analysis was conducted using the IMB SPSS Statistics v. 29 software.
The test requirements for the performed analysis were fulfilled (normal distribution and
homoscedasticity). For the statistical test, a significance level of a = 0.05 was set.

As described in chapter 4.3, the research question of this thesis is to examine whether
mothers after a preterm birth show higher EPDS scores postpartum compared to mothers,
who did not experience a preterm birth. The sample for this analysis was cleaned, which
means only mothers whose EPDS scores in pregnancy were within a healthy range were

included in the analysis, as explained in chapter 5.2.

To answer this question, an unpaired t-test for independent samples was conducted,
to find out whether the EPDS scores in groups A/B differ significantly (A = birth up to and

including 36+6 weeks of gestation, B = birth from 37 + 0 weeks of gestation)

The 33 Preterm mothers in group A showed a mean EPDS score 6 months
postpartum of 3.85 (SD = 3.08) while the mean EPDS score of the 504 Non-Preterm
mothers in group B was 4.25 (SD = 3.71). These results indicate that the experience of a
preterm birth in this sample did not result in Preterm mothers showing higher EPDS scores
than the Non-Preterm mothers. Instead, mothers in the Non-Preterm group (Group B) had
slightly higher postpartum EPDS scores than Preterm mothers (Group A). However, this
difference was not statistically significant (t (535) = 0.605, p = 0.545), indicating only a

directional trend (Figure 6).

EPDS Scores 6 Months Postpartum

Preterm Mothers (Group A) Non-Preterm Mothers (Group B)
Groups

Figure 6 — Visualization of Mean EPDS Scores and Standard Deviations Postpartum
(Source: own visualization, created using Matplotlib in Python)
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For purposes of comparison, had the sample not been adjusted, the results would
have manifested in the opposite direction. In this scenario, the EPDS scores in the Preterm
group A would have been higher (mean = 4.95, SD = 4.33) than those observed in the Non-
Preterm group B (mean = 4.82, SD = 4.32). However, this effect would also not have been
statistically significant (t (591) =-0.174, p = 0.862).

It can thus be concluded that the control of the confounding factor “depression during
pregnancy” resulted in a reversal of the effect’s direction, with neither of the two effects
reaching statistical significance. These results will be addressed in the discussion of this
thesis.

5 Discussion

The following section presents an answer to the research question, based on the
statistical results and in the context of limiting factors. Additionally, further research
directions are presented, followed by implications for practice, with a focus on midwifery.

5.1 Main Findings

This thesis addresses the research question of whether the experience of a preterm
birth before 37+0 weeks of gestation is associated with an increased risk of postpartum
depression in a cleaned sample, as indicated by elevated EPDS scores postpartum. The
primary findings of this study indicate that the confounding factor of “depression during
pregnancy” must be controlled, in order to accurately assess the relationship between

premature birth and postpartum depression.

If this confounding factor is not controlled, it cannot be guaranteed that the observed
relationship between premature birth and postpartum depression is due to the premature
birth itself.

After controlling for this confounding factor “depression during pregnancy” in this
thesis, the results show that preterm birth does not lead to increased EPDS scores

postpartum. This finding can be explained by several factors:

Firstly, it is possible that the increased EPDS scores observed in literature after a
premature birth were not a consequence of the premature birth itself, but instead a result of
depressive symptoms during pregnancy, which was not controlled for in most of these
studies (De Paula Eduardo et al., 2019). Moreover, the connection found in literature

between depression during pregnancy and the increased risk of experiencing a premature
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birth is also an important aspect to be considered (Grote et al., 2010; Guintivano et al.,
2018; Staneva et al., 2015).

Another factor that may contribute to the observed results is the availability of
medical care in Germany, specifically in Hamburg, where the PRINCE data collection took
place. Parents of premature babies have access to a range of support services that are
directly linked to the premature baby units, which may help to minimize the psychological
stress experienced by parents. This could explain why the mothers in our sample exhibited
lower EPDS scores after a preterm birth than mothers after a non-preterm birth and no
mother in the preterm-birth group showed EPDS scores above the cut-off of 11. The
hospitals in Hamburg that care for premature babies offer a wide range of support services
for parents. These include group counseling for parents, contact with social service workers
and integrated psychological support services, which are offered in the University Medical
Center of Hamburg-Eppendorf as well as the Marien Hospital Hamburg, two large clinics in
Hamburg specialized in the care of premature babies (conversation with Mandy Lange,
head of the intensive care unit for premature and newborn babies at the UKE, November
1t 2024). There is also literature indicating that counselling, support and resilience
programs offered in neonatal units are associated with lower rates of PPD in parents
(Bergstrom et al., 2012).

Furthermore, it must be considered that the majority of preterm births in our sample
- almost 80 % - occurred between 34+0 and 36+6 weeks of gestation, categorizing them as
late preterm births. These are generally associated with minor complications and relatively
short hospital stays, as a negative connection between gestational week at birth and child
impairment is commonly found (Boyle et al., 2015; Katz et al., 2013; Manuck et al., 2016).
The present thesis does not report the number of preterm infants in the sample with severe
complications. However, it can be postulated that the proportion of infants with severe
complications was probably low in this thesis, given the distribution of gestational weeks at
birth. It is also known that parents experience less psychological distress if the preterm birth
has few complications and the later the preterm birth (Genova et al., 2022; Singer et al.,

1999; Tooten et al., 2013), which may have influenced our postpartum EPDS scores.

5.2 Limitations

Although the confounding factor of “depressive symptoms during pregnancy” was
controlled for in this thesis, several other confounding variables that may affect the
occurrence of postpartum depression were not considered. These include a history of

depression prior to pregnancy (Robertson et al., 2004), the support network available, which
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is known as a protective factor against PPD (Yim et al., 2015), other mental health factors
such as history of anxiety disorders (Robertson et al., 2004) or (dis-)satisfaction with the
birth experience (Oakley & Chamberlain, 1981). In addition, medical complications during
pregnancy, such as pre-eclampsia and gestational diabetes mellitus have also been
identified as potential risk factors for the development of postpartum depressive symptoms
(Caropreso et al., 2020; Wilson et al., 2020). Consequently, it is essential to consider these

potential confounding variables in future studies.

Another limitation of this thesis is that no distinction was made as to whether there
were differences in postpartum depression depending on how early the premature birth took
place (Genova et al., 2022; Ihongbe & Masho, 2017). No extremely or early preterm births
occurred in the PRINCE study, as the majority of the preterm births in our sample were
classified as late preterm. Distinguishing between extremely, very, moderate, and late
preterm births would be beneficial in future studies with larger samples and a wider range
of preterm birth categories to examine the potential differences in maternal PPD depending
on preterm birth category.

Furthermore, neonatal outcomes or complications among the preterm infants were
not examined in this thesis. In preterm infants, increased infant risk is associated with
increased maternal depressive symptoms in the postpartum period (Singer et al., 1999),
indicating that not all preterm births are equally associated with postpartum depression. In
future studies, it would therefore be interesting to consider the neonatal outcomes and

complications over time on the neonatal unit when assessing postpartum depression.

Moreover, it is important to consider the high rate of missing EPDS scores postpartum
in the PRINCE Study, which could reflect the continued lack of recognition of the importance
of mental health in society or the overwhelm of parents postpartum. Of the 761 participants
who patrticipated, 150 did not complete the postpartum EPDS, which reduced the sample

size for this thesis.

It is also essential to acknowledge a significant limitation of using the EPDS to study
postpartum depression. Despite its utilization in this study, as in numerous others, to
evaluate depressive symptoms, the EPDS serves merely as a screening instrument, which
means that elevated EPDS scores do not directly imply a clinical diagnosis of depression
(Cox et al., 1987). Elevated EPDS scores only reflect increased depressive symptoms; the
following step needs to be the diagnosis to identify mothers who are genuinely affected by

depression in order to initiate treatment.
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5.3 Future Research Directions

Based on the limitations outlined in the last section, several directions of future
research have already been identified. These include, among others, the control of further
confounding variables, the differentiation of postpartum depression based on the category
of preterm birth (extremely/very/moderately/late preterm) and the consideration of neonatal

complications.

Additionally, further suggestions for future research can be found in the following
sources: For example, investigating how premature birth affects other mental health topics
such as anxiety would be a valuable contribution. Furthermore, additional research is
required to better understand prevention strategies. While some preventive factors for
postpartum depression after premature birth have been identified, such as Cangaroo Care
and the support network (Anwar et al., 2023; Yim et al., 2015), future studies should place

greater emphasis on other potential preventive factors.

Moreover, future studies could investigate the impact of experiencing a preterm birth
on fathers and siblings. While there is already some research on this subject (Garfield et
al., 2021; Yogman, 2021), further investigation would enhance understanding of this topic.

Another avenue of research in future studies should be midwives. One key question
to address should be: What resources or special training do midwives need to provide
optimal postpartum support for parents after a premature birth? It would also be valuable to
examine whether continuous midwife care after a preterm birth can function as a preventive

factor on postpartum depression.

5.4 Implications for Midwifery Practice

As the findings of this thesis have been primarily examined from a medical
perspective, which is mostly due to the close interdisciplinary connection of the topic with
neonatology and psychology, this section will examine the practical implications for the

midwifery field.

The first practical implication addresses the role of midwives in pregnancy care:
Midwives should be fully involved in the care of pregnant women from the initial stages of
pregnancy onwards. This continuous care will lead to a relationship of trust between the
pregnant woman and her midwife (Perriman et al., 2018), which forms a basis for
conversations about mental health. In order to provide optimal care, mindwives should

conduct a comprehensive health assessment, including questions about mental illnesses.
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During pregnancy, midwives should monitor the mental health of pregnant women to identify
those with elevated risk or symptoms of postpartum depression. In this context, close
interdisciplinary collaboration is essential, enabling midwives to integrate psychological

support when needed.

If a premature birth occurs, continuous care by midwives should be ensured after the
birth, for example through established links to neonatal units. This continuous midwifery
care could help to reduce the psychological stress, which parents often experience after a
premature birth (Galea et al., 2022; Trumello et al., 2018). Again, psychotherapists should
be involved without great barriers when midwives reach the limits of their care. Research
suggests that most affected parents do not proactively seek psychological support (Cruise
et al., 2018), which underlines the importance for midwives, nurses and doctors to connect
affected parents with psychological therapists.

From a political perspective, the availability of intensive midwifery care following a
premature birth is needed. This could be implemented, for example, by adding a number to
the midwives™ billing catalog allowing the midwife more time, as the need for care may be
higher due to the increased stress of parents on the neonatal ward (Galea et al., 2022;
Trumello et al., 2018). Furthermore, this care needs to be accessible in the clinical setting
and not only at home, as some parents will stay on the neonatal wards with their premature
babies. In addition, midwifery care should be accessible without significant administrative
obstacles beyond the traditional 12-week period after birth. This is particularly important for
parents of extremely and very preterm infants who may not bring their child home until
months after birth. At this stage, continued or resumed midwifery care is crucial to ease the

transition to life with the infant at home (Galea et al., 2022).

The implementation of EPDS screening as a routine procedure on neonatal wards
represents an additional method of identifying parents who may be at risk for postpartum
depression. Another important step towards comprehensive support can be to expand
access to self-help groups for parents of premature babies. Furthermore, it is helpful if
midwives are trained in the prevention of PPD to optimize midwifery care. With knowledge
about protective factors of PPD like skin-to-skin-care or the release of oxytocin while
breastfeeding (Anwar et al., 2023; Scime et al., 2019; Zhao & Zhang, 2020), midwives can

integrate such measures into their daily work.

As a final practical implication for midwives, this thesis wants to highlight a unique
facility that came up during research. The University Clinic of Heidelberg offers a specialized
mother-child program for postpartum depression (Mutter-Kind-Einheit (MKE)

Universitatsklinikum Heidelberg, 2024). This program integrates cognitive behavioral
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therapy for maternal depression with psychodynamic mother-child therapy, with the aim of
strengthening maternal-child bonds and interactions. This innovative approach could serve
as a resource for midwives and other health care professionals encountering postpartum

depression in mothers, connecting them with specialized support and guidance.

6 Conclusion

This thesis investigated whether experiencing a premature birth before 37+0 weeks
of gestation increases the risk of postpartum depression (PPD), as measured by the
Edinburgh Postnatal Depression Scale (EPDS). By controlling for the confounding factor of
depressive symptoms during pregnancy - including only mothers with EPDS scores below
the cut-off of 11 during pregnancy - the study aimed to isolate the effect of preterm birth on
postpartum depressive symptoms.

The primary finding revealed that preterm birth did not lead to increased EPDS
scores postpartum. In fact, mothers who experienced preterm births had slightly lower mean
EPDS scores six months postpartum compared to those who had non-preterm births,
although this difference was not statistically significant. Notably, none of the mothers in the
preterm birth group exhibited EPDS scores postpartum above the cut-off of 11, whereas 38
mothers in the non-preterm group did. These findings suggest that, within this healthy

sample, preterm birth alone does not increase the risk of developing PPD.

Several factors may explain these results: Previous studies might have misattributed
the risk for PPD after preterm births by not controlling for prenatal depressive symptoms.
Additionally, factors such as robust psychological support systems in Germany and the
prevalence of late preterm births with fewer complications in this sample could have

influenced the results.

In summary, this thesis contributes valuable insights into the relationship between
preterm birth and postpartum depression, highlighting that preterm birth alone may not
increase the risk of PPD when controlling for prenatal depressive symptoms. The findings
underscore the importance of comprehensive care and the pivotal role of midwives in
supporting maternal mental health. By implementing the practical implications outlined and
addressing the identified limitations through future research, healthcare professionals can
enhance outcomes for mothers and their families, ultimately promoting better long-term

health for both mothers and children.
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