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Abstract 

Transition into motherhood is a special time in the life of a woman, which is accompanied by 

joy but also by significant changes in (daily) life, adaption to the role as a mother, and is 

related to increased vulnerability for psychosocial problems. Women with a history of 

childhood maltreatment (CM) may face particular challenges during the transition into 

motherhood. Furthermore, maladaptive processes during this sensitive period can influence 

the next generation, for example, by affecting the mother’s caregiving competences or via 

(direct) biological pathways. Thus, this thesis aims at contributing to our understanding of the 

consequences of CM in women during the transition into parenthood and potential 

transgenerational effects. A broad perspective of risk and protective factors on the 

psychological, social, and biological level is considered. 

Research on physiological alterations in individuals with a history of CM is a growing field. 

Study I reviews the current knowledge on several physiological systems that may be involved 

in the etiology of CM-related health problems throughout life. Findings on transgenerational 

effects of CM and the involvement of epigenetic processes are discussed. Addressing 

shortcomings of prior research regarding hypothalamic-pituitary-adrenal (HPA) axis activity 

after CM, Study II investigated HPA axis regulation at the end of pregnancy in women and 

their offspring. Cortisol and dehydroepiandrosterone (DHEA), two important steroid 

hormones that reflect HPA axis regulation, were analyzed in hair of postpartum women and 

their newborns, reflecting cumulative concentrations of these steroids at the end of pregnancy. 

In contrast to previous studies, maltreatment load (i.e., rising number of CM experiences) was 

associated with elevated levels of DHEA but not of cortisol in the last trimester of pregnancy. 

However, HPA axis regulation during pregnancy undergoes significant physiological 

alterations, which may explain the differing results. Moreover, maternal maltreatment load 

was also associated with elevated concentrations of DHEA measured in hair of newborns. 

Even though this result is novel and needs replication in larger samples, it hints toward a 

transgenerational pathway affecting prenatal HPA axis regulation in the fetus at the end of 

gestation. Prospective studies are needed to investigate whether and in which way increased 

levels of DHEA in mothers and their offspring at the end of pregnancy relate to postpartum 

HPA axis activity and are associated with health problems later on. 
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In addition to the consequences of CM on a biological level, psychological and social factors 

are essential for understanding the mechanisms leading to vulnerability or resilience in 

affected women during transition into motherhood. Study III revealed a significant association 

between CM and an elevated number of postpartum psychosocial risk factors. Postpartum 

women with elevated maltreatment load, more often reported mental health problems, 

experiences of intimate partner violence, financial problems, and being a single mother. 

Furthermore, maltreatment load was associated with higher levels of postnatal distress and 

lower levels of social support (Study IV). Social support is widely recognized as a protective 

factor; thus, Study IV investigated the specific role of social support provided by different 

sources in the postpartum period in more detail. Social support provided by friends was 

identified as a moderator. At high levels of support, the association between maltreatment load 

and postnatal distress diminished indicating a protective effect of social support provided by 

friends, but this effect was not found for support by the partner, parents, or parents-in-law in 

the postpartum period.  

To sum up, the findings of this thesis indicate that women with a history of CM are 

particularly vulnerable during the transition into motherhood as they are exposed to an 

increased number of psychosocial risk factors. However, high levels of social support 

provided by friends seem a promising target for early intervention enhancing maternal 

emotional well-being and thereby improving the caregiving context of the next generation. In 

addition, maternal maltreatment load was related to altered HPA axis regulation in mothers 

and their offspring at the end of pregnancy. However, the adaptive or maladaptive nature of 

these findings needs to be investigated in future studies. In conclusion, this thesis emphasizes 

the broad range of consequences of CM for affected women and their offspring. Detailed 

knowledge on mechanisms involved in transgenerational transmission of CM can help to 

identify women and children at risk at an early stage and stimulate the development of 

tailored prevention and intervention programs. 
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Zusammenfassung 

Der Übergang zur Mutterschaft ist eine besondere Zeit im Leben einer Frau, die mit Freude, 

aber auch mit erheblichen Veränderungen im (täglichen) Leben, der Anpassung an die Rolle 

als Mutter, sowie mit einer erhöhten Vulnerabilität für psychische Probleme einhergeht. 

Frauen mit Misshandlungs-, Missbrauchs- und/oder Vernachlässigungserfahrungen (MMV) in 

ihrer eigenen Kindheit sind im Übergang zur Mutterschaft möglicherweise mit besonderen 

Herausforderungen konfrontiert. Zudem können maladaptive Prozesse während dieser 

sensitiven Phase auch die nächste Generation beeinflussen, zum Beispiel durch 

Beeinträchtigung der mütterlichen Erziehungskompetenz oder durch (direkte) biologische 

Prozesse. Das Ziel der vorliegenden Arbeit ist es dazu beizutragen, die Konsequenzen von 

MMV Erfahrungen für Frauen im Übergang zur Mutterschaft und potentielle 

transgenerationale Auswirkungen besser zu verstehen. Dabei wird eine umfassende 

Perspektive eingenommen und Risiko- und protektive Faktoren auf der psychologischen, 

sozialen und biologischen Ebene berücksichtigt. 

Die Erforschung physiologischer Veränderungen bei Personen mit MMV Erfahrungen ist ein 

wachsendes Forschungsfeld. In Studie I wird der derzeitige Wissensstand über verschiedene 

physiologische Systeme besprochen, die bei der Entstehung von MMV-assoziierten 

Gesundheitsproblemen im Laufe des Lebens beteiligt sein können. Insbesondere Befunde zu 

transgenerationalen Effekten von MMV und die Rolle epigenetischer Prozesse werden 

diskutiert. Unter Berücksichtigung der Schwachpunkte früherer Forschung zur Aktivität der 

Hypothalamus-Hypophysen-Nebennierenrinden (HHN) -Achse, untersucht Studie II die 

HHN-Achsen Regulation am Ende der Schwangerschaft bei Frauen und deren Nachkommen. 

Als Biomarker für die HHN-Achsen Aktivität wurden Kortisol und Dehydroepiandrosteron 

(DHEA) in Haarproben von postpartalen Müttern und deren Neugeborenen kurz nach der 

Geburt untersucht. Die gemessenen Werte spiegeln die kumulative Konzentration dieser 

Steroid-Hormone am Ende der Schwangerschaft wider. Im Gegensatz zu früheren Studien, 

zeigt Studie II einen Zusammenhang zwischen steigender mütterlicher MMV Belastung 

(maltreatment load) und einer erhöhten DHEA Konzentration im letzten Trimester der 

Schwangerschaft, während kein Zusammenhang mit Haarkortisol gefunden wurde. Allerdings 

durchläuft die HHN-Achsen Regulation während der Schwangerschaft erhebliche 

Veränderungen, die die abweichenden Ergebnisse erklären könnten. Außerdem scheint die 
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mütterliche MMV Belastung auch mit erhöhten DHEA Konzentrationen im Haar der 

Neugeborenen zusammen zu hängen. Obwohl dieses Ergebnis neu ist und in größeren 

Stichproben bestätigt werden muss, deutet es auf einen transgenerationalen Effekt auf die 

pränatale HHN-Achsen Regulation des Fötus am Ende der Schwangerschaft hin. In 

prospektiven Studien muss untersucht werden, ob und in welcher Weise erhöhte DHEA 

Spiegel in Müttern und deren Nachkommen am Ende der Schwangerschaft mit der 

postpartalen HHN-Achsen Aktivität sowie mit späteren gesundheitlichen Problemen 

zusammenhängt. 

Zusätzlich zu biologischen Auswirkungen von MMV, müssen psychologische und soziale 

Faktoren berücksichtigt werden, um die Mechanismen zu verstehen, die bei betroffenen 

Frauen im Übergang zur Mutterschaft Vulnerabilität oder Resilienz begünstigen. Die 

Ergebnisse von Studie III zeigen, dass MMV Erfahrungen in der Kindheit mit einer erhöhten 

Anzahl postpartaler, psychosozialer Risikofaktoren einhergeht. Frauen mit erhöhter MMV 

Belastung berichten nach der Geburt häufiger psychische Probleme, Erfahrungen von Gewalt 

in der Partnerschaft, finanzielle Probleme und sind häufiger Alleinerziehend. Zudem zeigt 

Studie IV, dass eine steigende Anzahl an MMV Erfahrungen mit erhöhtem postnatalen 

Distress und weniger sozialer Unterstützung zusammenhängt. Allerdings ist soziale 

Unterstützung in der Literatur als protektiver Faktor bekannt. Daher untersuchte Studie IV die 

Rolle der sozialen Unterstützung durch verschiedene Quellen in der Zeit nach der Geburt 

näher. Dabei wurde soziale Unterstützung durch Freunde als Moderator identifiziert: Bei 

hoher Unterstützung durch Freunde nahm der Zusammenhang zwischen MMV Belastung und 

postnatalem Distress ab, was auf einen protektiven Effekt sozialer Unterstützung durch 

Freunde, aber nicht durch den Partner, Eltern oder Schwiegereltern hinweist. 

Zusammenfassend zeigen die Ergebnisse der vorliegenden Dissertation, dass Frauen mit 

MMV Erfahrungen in der eigenen Kindheit im Übergang zur Mutterschaft besonders 

vulnerabel sind, da sie einer erhöhten Anzahl psychosozialer Risikofaktoren ausgesetzt sind. 

Allerdings scheint eine hohe soziale Unterstützung durch Freunde protektiv zu wirken und 

könnte damit ein vielversprechendes Ziel für frühe Interventionen sein, um das mütterliche 

emotionale Wohlbefinden zu verbessern und damit auch den Kontext, in dem die nächste 

Generation aufwächst. Darüber hinaus hängt die mütterliche MMV Belastung mit einer 

veränderten Regulation der HHN-Achse bei Müttern und ihren Nachkommen am Ende der 
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Schwangerschaft zusammen. Allerdings muss die adaptive oder maladaptive Bedeutung 

dieser Befunde in weiteren Studien untersucht werden. Die vorliegende Arbeit unterstreicht 

das breite Spektrum an Auswirkungen von MMV Erfahrungen in der Kindheit für die 

betroffenen Frauen aber auch ihre Kinder. Daher sind multiperspektivische, interdisziplinäre 

Ansätze sowie längsschnittliche Studie notwendig, um unser Verständnis der Risiko- und 

protektiven Faktoren zu vertiefen, die an den langfristigen Auswirkungen von MMV beteiligt 

sind. Detailliertes Wissen über die Mechanismen transgenerationaler Transmissionsprozesse 

von MMV kann helfen, gefährdete Frauen und Kinder frühzeitig zu identifizieren und die 

Entwicklung zielgruppenspezifischer Präventions- und Interventionsprogramme fördern. 
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Abbrevations 

11β-HSD2   11β-hydroxy steroid dehydrogenase Type 2  

ACTH   Adrenocorticotropic hormone  

CDC   Centers for Disease Control and Prevention 

CM   Childhood maltreatment 

CRH   Corticotropin-releasing hormone 

DHEA   Dehydroepiandrosterone 

HPA / HHN Hypothalamic-pituitary-adrenal axis / Hypothalamus-Hypophysen-

Nebennierenrinden-Achse 

PTSD   Posttraumatic stress disorder 

WHO   World Health Organization 
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Part I Synopsis 

1. Introduction 

Prevention of childhood maltreatment (CM) and its consequences is an international concern. 

The United Nations Convention on the Rights of the Child (Convention on the Rights of the 

Child, November 20, 1989) obliges ratifying countries to protect children from all forms of 

violence, abuse, neglect, or exploitations by their parents or any other caretaker (Article 19) 

and offer special help for physical and psychological recovery, in particular for restoring 

health, self-respect, and dignity for those affected (Article 39). However, CM is still common 

and occurs across all societies. The World Health Organization (WHO) emphasizes that CM is 

a global problem, with long-lasting detrimental consequences for the health and well-being of 

the affected individuals and their families but also society (Butchart, Mikton, Dahlberg, & 

Krug, 2015; Butchart, Phinney Harvey, Mian, Fürniss, & Kahane, 2006; Springer, Sheridan, 

Kuo, & Carnes, 2007).  

Transition into parenthood (i.e., pregnancy and early postpartum) is a particularly sensitive 

time for mothers but also for their offspring. The birth of a child is a normative life event 

accompanied by joy but also by elevated stress related to the psychological adaption to the 

new situation and significant re-organization of the family life. Parents often reflect on their 

own childhood experiences ‒ both negative and positive ones ‒ and have to adjust to the 

parenting role. For women with a history of CM, this may be a particularly challenging time 

with increased risk for postpartum psychopathology (Choi & Sikkema, 2015) and postnatal 

distress (Vranceanu, Hobfoll, & Johnson, 2007) as well as for maladaptive parenting 

outcomes (Bailey, DeOliveira, Wolfe, Evans, & Hartwick, 2012). From the child’s 

perspective, the peripartum period is a sensitive developmental period. The sequelae related to 

a maternal history of CM can create a negative caregiving context for the next generation or 

affect the offspring via biological pathways. As a result, vulnerability for adverse 

developmental outcomes may be increased for the offspring on a biological, behavioral, and 

social level. 
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The present thesis focuses on women during the transition to motherhood with varying 

degrees of CM and investigates the long-term effects of their adverse childhood experiences 

on a biological (i.e., hypothalamic-pituitary-adrenal [HPA] axis activity), psychological (i.e., 

postnatal distress), and social (i.e., psychosocial risk factors and postpartum social support) 

level. Furthermore, the potential influence of mothers’ CM on risk factors for their infants’ 

healthy development is investigated on a biological and psychosocial level.  

This introduction starts by giving a definition of CM and reporting prevalence rates of CM 

(Section 1.1). In the following paragraphs, the long-term effects of CM throughout life 

(Section 1.2), during transition into parenthood (Section 1.3), and on the next generation 

(Section 1.4) are reported within each section, taking biological, psychological, and social 

factors into account. Finally, the aims of the present thesis will be presented in Section 1.5. 

1.1 Childhood maltreatment: definition and prevalence rates 

The widespread and accepted definition of the Centers for Disease Control and Prevention 

(CDC) defines CM as “any act or series of acts of commission or omission by a parent or 

other caregiver that results in harm, potential harm, or threat of harm to a child” (Leeb, 

Paulozzi, Melanson, Simon, & Arias, 2008, page 11) regardless of the intention of the 

perpetrator. CM includes emotional (or psychological) neglect, physical neglect, as well as 

emotional, physical, and sexual abuse. A detailed description of the different types of 

maltreatment can be found in Leeb et al. (2008).  

Data obtained on prevalence rates of CM vary considerably due to differences in definitions, 

methods and types of maltreatment that were assessed. The number of unreported cases is 

high, with a significant gap between prevalence rates of cases reported by informants such as 

medical professionals, child protection workers, or teachers compared to combined self-

reported prevalence rates (Gilbert et al., 2009; Stoltenborgh, Bakermans-Kranenburg, Alink, 

& van IJzendoorn, 2015). A national and systematic registration of reported CM cases is 

lacking in Germany, and only few studies investigating prevalence rates of CM have been 

conducted in German-speaking countries (Pillhofer, Ziegenhain, Nandi, Fegert, & Goldbeck, 

2011).  
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Table 1 presents self-reported prevalence rates of different types of CM from a representative 

German population sample with 2,504 participants (Häuser, Schmutzer, Brähler, & Glaesmer, 

2011), as well as the combined self-reported prevalence rates in studies conducted in Europe 

and worldwide from a recent review of a series of meta-analyses conducted by Stoltenborgh et 

al. (2015).  

Different types of maltreatment are highly intercorrelated (Dong et al., 2004) and multitype 

maltreatment is common, leading to more severe outcomes (Arata, Langhinrichsen-Rohling, 

Bowers, & O'Farrill-Swails, 2005; Gilbert et al., 2009). Indeed, the exposure to multiple types 

and repeated episodes of maltreatment is strongly associated with an elevated risk for adverse 

outcomes (Anda et al., 2006; Arata et al., 2005; Duke, Pettingell, McMorris, & Borowsky, 

2010; Felitti et al., 1998; Gilbert et al., 2009). 

Table 1: Prevalence rates for different types of CM in Germany, Europe and worldwide.  

Region Emotional 

abuse 

Physical 

abuse 

Sexual abuse Emotional 

neglect 

Physical 

neglect 

Reference 

Germany 15.0% 12.0%  12.6% 49.5% 48.4% 
(Häuser et 

al., 2011) 

Europe 29.2% 22.9% 
Girls: 

Boys: 

13.5% 

6.5% 
--1 6.5% 

(Stoltenborgh 

et al., 2015) 

Worldwide 36.3% 22.6% 
Girls: 

Boys: 

18% 

7.6% 
18.4% 16.3% 

(Stoltenborgh 

et al., 2015) 

1 None of the European studies considered in the review by Stoltenborgh et al. (2015) reported 

prevalence rates for emotional neglect. 
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1.2 Long-term consequences of childhood maltreatment on mental and physical 

health 

CM constricts the child’s healthy development (Pillhofer et al., 2011) and has long-lasting 

consequences for the affected individual on a psychological, social, and biological level (see 

Figure 1, upper panel).  

Figure 1: CM affects an individual’s life on a psychological, social and biological level and 

may even influence vulnerability and resilience of the next generation, respectively. 

On the psychological level, negative effects of CM on emotional, social, and cognitive 

development and behavioral problems during childhood and adolescence have been described 

(Jaffee & Maikovich-Fong, 2011). Furthermore, there is a substantial body of evidence 

relating CM to mental health problems in adulthood such as posttraumatic stress disorder 

(PTSD), depression, anxiety disorder, personality disorder, and psychosocial problems as well 

as suicide attempts, risky sexual behavior, and criminal behavior (Afifi et al., 2011; Briere & 
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Jordan, 2009; Bruce, Heimberg, Blanco, Schneier, & Liebowitz, 2012; Dube et al., 2001; 

Felitti et al., 1998; Gilbert et al., 2009; Lang et al., 2008; Lindert et al., 2014; Nanni, Uher, & 

Danese, 2012; Pratchett & Yehuda, 2011; Springer et al., 2007; Vranceanu et al., 2007). On a 

non-pathological level, individuals with CM report diminished levels of self-esteem (Gross & 

Keller, 1992) and perceive higher levels of stress in adulthood (Hager & Runtz, 2012; Hyman, 

Paliwal, & Sinha, 2007; Vranceanu et al., 2007). Their risk to experience physical symptoms 

when exposed to elevated stress seems to be increased (Cromer & Sachs-Ericsson, 2006; 

Thakkar & McCanne, 2000). 

On a social level, CM can damage the safety and trust in interpersonal relationships, resulting 

in a negative internal representation of the self and others, which in turn can have negative 

effects on support networks and the ability to start and maintain relationships (Riggs, 2010). 

Indeed, CM has been associated with lower levels of social support (Bosquet Enlow, Englund, 

& Egeland, 2016; Horan & Widom, 2015; Sperry & Widom, 2013; Vranceanu et al., 2007), 

higher social isolation (Berlin, Appleyard, & Dodge, 2011; Elliott, Cunningham, Linder, 

Colangelo, & Gross, 2005), and problematic intimate relationships (Colman & Widom, 2004; 

Friesen, Woodward, Horwood, & Fergusson, 2010) in adulthood. However, high levels of 

social support are widely recognized as a major protective factor, which is related to better 

health outcomes and even longevity in general (Berkman, Glass, Brissette, & Seeman, 2000; 

Holt-Lunstad, Smith, & Layton, 2010). 

Social support can be defined as the extent to which a person’s social needs, such as affection, 

appreciation, recognition, belonging, and security are met in the interaction with other humans 

(Thoits, 1982). Social support is a multidimensional construct. A distinction is often made 

between received and perceived social support as well as the type of support, such as 

instrumental support (behavioral or material assistance with practical tasks or problems) and 

emotional support (demonstrations of love and caring, esteem and value, encouragement, 

sympathy) as the two major types of social support (Thoits, 2011). Two pathways have been 

empirically shown and are discussed to explain the beneficial effect of social support: a direct, 

or main effect, assuming a general protective effect (probably through improvement of health 

behavior) irrespective of stress, and an indirect effect, postulating that social support 

moderates the negative effect of a stressor on health outcomes in the sense of a stress buffer 

(stress-buffering hypotheses by Cohen & Wills, 1985). 
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However, social support has been conceptualized as both a moderator and mediator in the 

association between CM and health outcomes (Salazar, Keller, & Courtney, 2011). Several 

studies confirmed a moderating effect of social support on the association between CM and 

physical as well as mental health in adulthood (Evans, Steel, & DiLillo, 2013; Logan-Greene, 

Green, Nurius, & Longhi, 2014; Schumm, Briggs-Phillips, & Hobfoll, 2006) in accordance 

with the stress-buffering hypotheses. This suggests, that social support as a moderator changes 

(diminishes) the association between the risk factor CM and the outcome. In contrast, other 

studies reported a (partially) mediating effect of social support on the association between CM 

and adult psychopathology (Horan & Widom, 2015; Salazar et al., 2011; Vranceanu et al., 

2007); that is, CM is associated to lower levels of social support, which in turn accounts (in 

part or in full) for the association between the risk factor CM and the outcome 

(psychopathology).  

On a biological level, research has documented associations between CM and an elevated 

number of medical diagnoses in adulthood compared to individuals without CM (Springer et 

al., 2007). Amongst others, CM has been associated with a higher risk for psychiatric 

disorders, elevated levels of chronic pain-related diseases, asthma, allergies, arthritis, cancer, 

cardiovascular diseases, obesity, diabetes, and even premature mortality (Anda, Tietjen, 

Schulman, Felitti, & Croft, 2010; Batten, Aslan, Maciejewski, & Mazure, 2004; Brown et al., 

2009; Felitti et al., 1998; Huang et al., 2015; Sachs-Ericsson, Cromer, Hernandez, & Kendall-

Tackett, 2009; Springer et al., 2007, 2003). To gain a better understanding of the association 

of CM and physical as well as mental health problems in later life, mediating physiological 

factors such as the immune system, HPA axis activity, cell aging, and epigenetic mechanisms 

have to be taken into account.  

Whereas most physiological systems only started to receive scientific attention in the last few 

years, alterations in HPA axis activity (most often operationalized by cortisol levels) in 

individuals with a history of CM have been studied intensively for several decades. The HPA 

axis is one of the major physiological stress systems and is essential to maintain physiological 

homeostasis (Myers, McKlveen, & Herman, 2012; Smith & Vale, 2006). Activation of the 

HPA axis due to stress results in the secretion of cortisol and dehydroepiandrosterone (DHEA) 

into the peripheral system (see Figure 2). Temporarily elevated cortisol levels in response to 

an acute stressor are important for the organisms’ adaption to environmental stressors, for 
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example, cortisol stimulates glucose release and restrains non-survival related processes such 

as immune activity, providing the energy the body needs to overcome the stressor (van 

Voorhees, Dennis, Calhoun, & Beckham, 2014). However, early life stress can permanently 

enhance the sensitivity of the neuroendocrine stress response (Heim, Newport, Bonsall, 

Miller, & Nemeroff, 2001). Indeed, there is growing evidence linking early life stress such as 

CM with altered cortisol reactivity after stress as well as altered baseline levels of cortisol, 

which in turn are associated to later psychopathology, in particular depression and PTSD (for 

a review see e.g., Staufenbiel, Penninx, Spijker, Elzinga, & van Rossum, 2013). Nevertheless, 

results are mixed and CM has been linked to hypercortisolism, hypocortisolism, and different 

patterns of cortisol reactivity in response to a (laboratory) stressor (Bugental, Martorell, & 

Barraza, 2003; Carpenter et al., 2007; Doom, Cicchetti, & Rogosch, 2014; Harkness, Stewart, 

& Wynne-Edwards, 2011; Heim, 2000; Hunter, Minnis, & Wilson, 2011; van Voorhees et al., 

2014; for a review see Hunter et al., 2011). However, until recently, cortisol could only be 

measured in body fluids such as blood, saliva, or urine that are strongly susceptible to 

situational factors. Thus, differences in study protocols or non-adherence may explain the 

ambiguous results. The analysis of cortisol in hair is a promising approach as it allows the 

retrospective assessment of cumulative cortisol concentrations and overcomes some of the 

methodological issues in measuring cortisol in body fluids.  

However, the majority of studies investigated cortisol as the sole measure of HPA axis 

regulation, neglecting other relevant hormones such as DHEA, which is a glucocorticoid 

antagonist that can counteract some of the adverse effects of cortisol (for details on metabolic 

pathways and physiological function of DHEA see Maninger, Wolkowitz, Reus, Epel, & 

Mellon, 2009; Pluchino et al., 2015; Traish, Kang, Saad, & Guay, 2011). Therefore, both 

steroids, DHEA and cortisol, as well as their ratio should be considered as biomarkers for 

HPA axis activity (Guilliams & Edwards, 2010). However, DHEA has been neglected in most 

studies so far. Thus, knowledge about CM-related alterations in DHEA concentrations is 

sparse and mostly stems from studies investigating PTSD patients. While one study found that 

significant amounts of the variation of elevated DHEA was explained by childhood trauma 

history in women with PTSD (Kellner et al., 2010), other studies did not find an association 

between DHEA and CM in patients with and without PTSD (Bremner, Vermetten, & Kelley, 

2007; van Voorhees et al., 2014). 
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CRH: Corticotropin-releasing hormone; ACTH: Adrenocorticotropic releasing hormone; DHEA: 

Dehydroepiandrosterone; drawing of the brain was designed by Freepik.com 

Figure 2: Schematic representation of the HPA axis. Upon stress CRH is released from the 

hypothalamus, resulting in the release of ACTH in the pituitary gland. ACTH stimulates the 

secretion of glucocorticoids (mostly cortisol) from the adrenal gland, as well as DHEA from 

the adrenal cortex. Several feedback loops (sketched in light blue) regulate HPA axis activity.  

1.3 Transition into motherhood for women with a history of childhood maltreatment 

Besides being a joyful time, giving birth to a child is also a normative life event, which is 

associated with substantial re-organization of behavioral and psychological functioning and 

the onset of a broad range of stressors related to childcare (Cowan & Hetherington, 1991). 

Transition to parenthood starts with the developing bond to the unborn child during pregnancy 

and continues after parturition (Cowan et al., 1985). For most women, this is a strenuous time, 

which might be reflected by the generally elevated risks for postpartum psychopathology with 
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prevalence rates of 19.2% for postpartum depression (Gavin et al., 2005) and up to 20.2% for 

postpartum anxiety (George, Luz, Tychey, Thilly, & Spitz, 2013).  

For women with a history of CM, the transition to parenthood and the demanding nature of 

parenting may be particularly difficult. The reprocessing of (adverse) childhood experiences 

can be emotionally challenging for women with a history of CM, and the lack of positive role 

models may elicit anxiety and doubts concerning their own competencies as a parent. The 

birth of a child as a normative life event may further strain their ability to adapt to their new 

role as a mother.  

On a psychological level (cf. Figure 1), CM has been associated with peripartum depression, 

PTSD, and, less consistently, anxiety disorders in a systematic literature review even after 

controlling for psychiatric history and other sociodemographic and psychosocial factors (Choi 

& Sikkema, 2015). Consequently, women with CM seem to be particularly at risk for the 

onset of psychopathological problems during the transition into parenthood. The finding that 

mothers with CM exhibit high levels of psychopathology during the transition into parenthood 

emphasizes the need for a better understanding of the factors that are associated with 

vulnerability or resilience in this particular period. 

On the social level (cf. Figure 1), social support may become particularly important in the 

postpartum period, when mothers are confronted with various stressors related to the care of 

the baby (e.g., childcare, lack of sleep, re-organization of daily family life) and have to put 

aside their own needs for the benefit of the baby’s demands. In general, social support during 

pregnancy and the postpartum period plays an important role for maternal well-being, and a 

lack of social support has been identified as a risk factor for the development of depression 

and anxiety during the transition to parenthood (for a review see Razurel, Kaiser, Sellenet, & 

Epiney, 2013). Even though the postpartum period is a time of elevated vulnerability for 

women with adverse childhood experiences (see above), the question whether and in which 

way social support may promote resilience in postpartum women with a history of CM has 

received relatively little scientific attention. On the one hand, CM has been related to lower 

levels of social support throughout life. On the other hand, high levels of social support seem 

to have a protective effect for physical and mental health in individuals with a history of CM 

(see Section 1.2).  
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On the biological level (cf. Figure 1), the transition from pregnancy to the postpartum period 

is accompanied by substantial hormonal changes including alterations in HPA axis activity. 

Endocrine systems of the mother, fetus, and placenta strongly interact during pregnancy 

resulting in rising cortisol levels with peak values that are two to three times higher than non-

pregnant values. Indeed, pregnancy has been described as a transient physiological period of 

hypercortisolism (Mastorakos & Ilias, 2003). In short, plasma corticotropin-releasing 

hormone (CRH) levels increase with gestation, as CRH is now also produced by the placenta, 

decidua, and fetal membranes. During pregnancy, most of the maternal circulating 

adrenocorticotropic hormone (ACTH), cortisol, and DHEA are driven by placental CRH. In 

combination with other pregnancy-related alterations (e.g., reduced cortisol catabolism in the 

liver), this leads to higher levels of free and bound cortisol during pregnancy reaching peak 

cortisol levels in the third trimester. In contrast, DHEA concentrations are significantly 

elevated in the first trimester and decline with gestation reaching non-pregnant levels in the 

third trimester (Tagawa et al., 2004). For details on HPA axis activity during pregnancy see, 

for example, Mastorakos and Ilias (2003). 

Knowledge on HPA axis activity in women with a history of CM during gestation is sparse 

but hints toward an effect of CM on HPA axis functioning that persists into pregnancy. 

Pregnant women with a history of CM exhibited lower baseline cortisol levels in saliva (Shea 

et al., 2007), and women with a history of child sexual abuse had a more dysregulated diurnal 

cortisol pattern measured in saliva compared to women with other forms of CM or no CM 

during pregnancy (Bublitz & Stroud, 2012). Studies on cortisol measured in hair indicated an 

association of childhood physical and/or sexual abuse with higher levels of cortisol during 

pregnancy. However, the significant association between CM and hair cortisol was only found 

among Black women, whereas no effect was observed in Caucasian women (Schreier, 

Bosquet Enlow, Ritz, Gennings, & Wright, 2015). 

1.4 Transgenerational effects of childhood maltreatment 

CM may not only have long-lasting effects on the affected individual but may also influence 

the development of the next generation (toward vulnerability or resilience) from the very 

beginning of their life (cf. Figure 1, lower panel). The prenatal period and early childhood are 

sensitive developmental periods with elevated vulnerability for adverse influences with long-
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lasting consequences (Laucht, Esser, & Schmidt, 2000). In utero and during infancy (in 

particular during the first two years of life) the brain is rapidly developing and thus 

particularly sensitive for environmental influences such as early physiological (e.g., 

complications during pregnancy and birth) and psychosocial (e.g., life conditions during 

infancy) risk factors (Knickmeyer et al., 2008; Laucht et al., 2000; Petermann, Petermann, & 

Damm, 2008; Teicher et al., 2003). Parents with CM experiences are at increased risk for 

creating a negative caregiving context due to the sequelae of their CM history, such as 

increased postnatal distress and lower levels of social support (Bosquet Enlow et al., 2016), 

thereby increasing the vulnerability of their children for adverse developmental outcomes. 

Indeed, maternal CM has been related to emotional and behavioral problems as well as 

psychopathology in the offspring (Bosquet Enlow et al., 2016; Dubowitz et al., 2001; 

Miranda, de La Osa, Granero, & Ezpeleta, 2011; Plant, Barker, Waters, Pawlby, & Pariante, 

2013); this association may be explained by maternal hostility and harsh discipline 

(Rijlaarsdam et al., 2014). In the following sections, psychosocial and biological factors 

influencing the transgenerational effect of CM are described. 

First, children whose parents report a history of CM are at increased risk to be maltreated 

themselves by those parents or other perpetrators (Berlin et al., 2011; Bosquet Enlow et al., 

2016; Dixon et al., 2009, 2005, 2009; Ertem, Leventhal, & Dobbs, 2000; Kaufman & Zigler, 

1987; Pears & Capaldi, 2001; Plant et al., 2013; Sidebotham & Heron, 2006; Thornberry & 

Henry, 2013). Importantly, the majority of parents do not continue this so-called cycle of 

maltreatment. Estimated rates of transmission vary considerably from 6.7% (Dixon, Browne 

et al., 2005; Dixon, Hamilton-Giachritsis, & Browne, 2005) up to 30% (Kaufman & Zigler, 

1987). (This broad range may be due to methodological issues, e.g., definition of CM, source 

of information [self-report vs. case-reports], high-risk vs. representative sample, and 

retrospective vs. prospective assessment of CM.) 

Subsequently, a large number of studies have investigated the risk and protective factors that 

may modulate the developmental outcomes of children at risk. In addition to the parents’ 

history of CM, the most frequently reported factors are: young parental age (< 21 years of 

age), a history of psychopathology (including substance abuse problems), poor education 

level, residing with a violent adult, being a single parent, financial problems, poor social 

networks, and social isolation (Appleyard, Berlin, Rosanbalm, & Dodge, 2011; Berlin et al., 
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2011; Dixon et al., 2009, 2005; Dixon, Hamilton-Giachritsis et al., 2005; Sidebotham & 

Golding, 2001; Sidebotham & Heron, 2006). Protective factors in the transmission of CM are 

social support, relationship satisfaction, parental satisfaction, and attachment to the child 

(Berlin et al., 2011; Dixon et al., 2009; Thornberry et al., 2013). 

Second, vulnerability of the next generation might also be influenced by biological factors. 

Indeed, there is some evidence for a transgenerational effect of maternal CM on the 

offspring’s HPA axis activity, as lower baseline salivary cortisol concentrations have been 

observed in 6-month-old infants whose mothers reported CM (Brand et al., 2010). Maternal 

CM may affect the HPA axis regulation during infancy and childhood via behavioral 

pathways. However, the offspring’s HPA axis may also be affected in utero by prenatal 

exposure to (altered) levels of maternal glucocorticoids. A recent study found a significant 

association of CM and altered HPA axis activity (i.e., increased cortisol) during pregnancy of 

the affected mother (Schreier et al., 2015), and a higher exposure to cortisol in utero has been 

related to altered cortisol levels in infancy (O'Connor, Bergman, Sarkar, & Glover, 2013). 

During gestation, the maternal, fetal, and placental endocrine systems strongly interact and 

form a complex system to ensure fetal development. Whereas cortisol stimulates the 

differentiation and maturation of vital organ systems in the fetus, DHEA may be involved in 

the timing of birth via estrogen. Thus, a coordinated interaction of placental, fetal, and 

maternal neuroendocrine systems is critical for fetal growth and development and in 

coordinating the timing of parturition. A (dysregulated) maternal HPA axis during pregnancy 

(e.g., due to history of CM) may influence the developing HPA axis of the fetus via direct and 

indirect pathways, that is, maternal cortisol can cross the placental barrier. CM-related 

alterations of maternal cortisol production may thus directly affect fetal HPA axis activity. 

However, the placenta inactivates most of the steroid hormones from the maternal system by 

the placental enzyme 11β-hydroxy steroid dehydrogenase Type 2 (11β-HSD2), protecting the 

fetal tissue from the high physiological levels of cortisol (especially during the third trimester 

of pregnancy). Increased levels of maternal cortisol may also affect the fetus indirectly by 

reducing uteroplacental blood flow. Furthermore, the placenta itself starts producing CRH 

from about 8‒10 weeks gestation and is connected with the fetal and maternal HPA axis by 

positive feedback loops. Thus, cortisol from the fetal and maternal system stimulates placental 

CRH production, which in turn results in increased cortisol production in the mother and fetus 
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(for more details see e.g., Ishimoto & Jaffe, 2011; Mesiano & Jaffe, 1997; Zijlmans, Riksen-

Walraven, & de Weerth, 2015). 

1.5 Aims of this thesis 

The overall aim of the present thesis is to contribute to the understanding of the bio-psycho-

social sequelae of maltreatment load in women during transition into motherhood, a 

particularly vulnerable period spanning from pregnancy to postpartum. In addition, 

transgenerational effects of the women’s history of CM on their newborns are examined. 

Previous findings related CM with a broad range of mental and physical health problems 

(cf. Section 1.2). As described above, mediating physiological factors may help to better 

understand this association. Thus, as a first step, Study I reviews the neurobiological 

determinants and sequelae of CM and reports first findings regarding possible 

transgenerational biological effects of CM. The interaction of various physiological systems is 

outlined and epigenetic imprinting discussed as a possible mechanism for transgenerational 

effects. In contrast to other biological systems, HPA axis regulation has been investigated 

intensively in the aftermath of CM but results are conflicting (cf. Section 1.2 and Hunter et 

al., 2011). Avoiding methodological problems of previous research related to measuring 

cortisol in body fluids such as saliva, blood, or urine (Russell, Koren, Rieder, & van Uum, 

2012), Study II investigates cumulative concentrations of cortisol and DHEA in the hair of 

postpartum mothers and newborns as biomarkers of HPA axis activity. Associations of 

maternal CM and the mothers’ HPA axis activity in late gestation as well as transgenerational 

effects of maternal CM on prenatal HPA axis measured in hair of newborns are examined.  

The presence of psychosocial risk factors can complicate adaption to the role as a mother and 

negatively affect the developmental outcome of the next generation. Hence, various 

psychosocial risk factors are assessed and related to maternal CM experiences in Study III in 

a sample of early postpartum women. Further, Study IV investigates the association between 

maternal history of CM and the mothers’ level of emotional distress three months postpartum. 

A discussed protective factor that buffers the adverse effects of CM is social support (cf. 

Section 1.2 and 1.3). Thus, Study IV aims at investigating the potentially protective effect of 

social support provided by different sources on the postpartum level of emotional distress of 

mothers with varying degrees of CM. 
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2. Summary of the present studies 

2.1 Biological memory of childhood maltreatment: current knowledge and 

recommendations for future research 

Study I: Schury and Kolassa (2012) 

A history of CM can have long-lasting detrimental effects on the affected individual’s life and, 

for instance, is related to poorer physical health and even premature mortality (Anda et al., 

2010; Brown et al., 2009; Felitti et al., 1998). To better understand the association between 

CM and mental and physical health outcomes, the mediating physiological systems have to be 

considered. The aim of Study I was to review findings on the neurobiological systems that 

may be involved in the etiology of physical problems in affected individuals and connect 

knowledge from different fields of research. In detail, findings regarding the effects of CM on 

(1) the stress system (HPA axis), (2) cell aging, (3) immune system, and (4) epigenetics are 

described. If available, findings on transgenerational effects of CM are discussed.  

The HPA axis (1) is a key factor in the physiological stress response. As described in the 

introduction, extensive research has linked early life stress such as CM with dysfunctional 

HPA axis activity. However, the results are ambiguous (for a review see Hunter et al., 2011), 

maybe due to methodological problems. The analysis of cortisol in hair overcomes some of 

these methodological issues and allows retrospective assessment of cumulative cortisol 

concentrations. Furthermore, most studies estimated HPA axis activity by measuring cortisol 

only, neglecting other relevant hormones such as the glucocorticoid-antagonist DHEA. 

Research investigating CM-related alterations in cell aging (2) has just emerged. Initial 

studies related CM with accelerated telomere shortening (Drury et al., 2011; Kananen et al., 

2010; Kiecolt-Glaser et al., 2011; O'Donovan et al., 2011; Tyrka et al., 2010), which in turn 

has been associated with several age-related diseases (e.g., cardiovascular disease, cancer, 

diabetes, all-cause-mortality). Furthermore, CM has been related to alterations of the immune 

system (3) in adulthood, namely, increased inflammatory processes (Carpenter et al., 2010; 

Danese, Pariante, Caspi, Taylor, & Poulton, 2007).  
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In addition, findings from the few transgenerational studies indicate that maltreatment during 

the mother’s own childhood might affect her offspring’s HPA axis (Ben-Dat Fisher et al., 

2007; Brand et al., 2010) and immune system (Sternthal et al., 2009). Transgenerational 

transmission of CM-related physiological alterations could be explained by epigenetic 

pathways (4), but further studies are needed to identify the physiological mechanisms of 

transgenerational effects of CM. 

The present literature review revealed a cumulative effect of CM on adult health outcome 

(e.g., Anda et al., 2006). Referencing on the so called “traumatic load” effect found in PTSD 

(Kolassa, Kolassa, Ertl, Papassotiropoulos, & Quervain, 2010; Schauer et al., 2003), the use 

of the term “maltreatment load” in Study I is suggested to describe the cumulative effect of 

CM. Consequently, maltreatment load was investigated in the three following studies of this 

thesis. 

To conclude, Study I proposes a biological memory of CM: adverse experiences during 

childhood can have long-term consequences on various interacting neurobiological systems. 

Epigenetic processes may be a key factor for understanding transgenerational transmission of 

CM. Hence, a multi-perspective, interdisciplinary view is essential in studying the 

mechanisms and risk and protective factors in CM and their transgenerational transmission. 

2.2 Alterations of hair cortisol and dehydroepiandrosterone in mother-infant-dyads 

with maternal childhood maltreatment  

Study II: Schury, Koenig et al. (2017) 

As described for Study I, CM is associated with alterations in HPA axis activity in adulthood 

(Hunter et al., 2011). Moreover, maternal CM may even affect the offspring’s HPA axis 

regulation (Brand et al., 2010). Addressing shortcomings of recent research (cf. Study I), 

Study II aimed at investigating the association of maternal maltreatment load with both 

cortisol and DHEA concentrations, which were measured in the hair of women and their 

newborns. Hair samples were obtained shortly after parturition and reflected cumulative 

cortisol and DHEA concentrations in the last trimester of pregnancy in the mothers and 

prenatal concentrations in the newborns. 
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A total of N = 240 postpartum mothers who gave birth in the maternity ward of the obstetric 

department of the University Hospital Ulm provided written informed consent to participate 

in the study. CM experiences were assessed using a German version of the Childhood Trauma 

Questionnaire (CTQ; Bader, Hänny, Schäfer, Neuckel, & Kuhl, 2009) within six days after 

childbirth. A total of 112 mothers were included in the study, oversampling for higher scores 

of CM. Hair samples of 106 mothers and 49 newborns were obtained within six days after 

parturition. Cortisol and DHEA levels in the hair were measured using high-performance 

liquid chromatography (HPLC)-coupled mass spectrometry at Prof. Dr. Kirschbaum’s 

laboratory at the Technical University of Dresden, Germany. Hair samples below a minimum 

weight of 5 mg as well as hair samples of mothers with any intake of medication during 

pregnancy with known effects on HPA axis activity were excluded. Thus, a final sample of 

N = 94 mothers and N = 30 newborns were analyzed. Associations between maternal 

maltreatment load (CTQ sum score) and DHEA and cortisol levels were analyzed with 

heteroscedastic regression models as the data were skewed. Residuals were bootstrapped 

using the wild bootstrap technique for stabilizing the variance of regression estimates in 

heteroscedastic data with outliers (for details see Liu, 1988 and Rana, Midi, & Imon, 2012). 

All study procedures were approved by the ethics committee of Ulm University. 

Analyses revealed a positive association between maternal maltreatment load and maternal 

DHEA but not cortisol concentrations controlling for maternal age, perceived stress, and batch 

effects. All variables explained 25% of the variation in hair DHEA. Furthermore, maternal 

maltreatment load was positively associated with newborns’ hair DHEA concentrations at 

trend levels, explaining 17% of the variance in DHEA.  

In contrast to previous findings (Hinkelmann et al., 2013; Kalmakis, Meyer, Chiodo, & 

Leung, 2015), maternal CM was not associated with lower cortisol concentrations in hair. 

However, maternal maltreatment load was associated with elevated DHEA concentrations in 

the hair of mothers and newborns. These results hint towards a long-term effect of CM on 

HPA axis activity that extends into pregnancy and may even affect the next generation. 

However, one has to keep in mind that maternal, fetal, and placental endocrine systems 

strongly interact during pregnancy, and that the regulation of the HPA axis undergoes 

significant changes after parturition. Further studies are needed to investigate associations 

between prenatal DHEA concentrations and postnatal HPA axis activity, birth outcome, and 
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maternal and infant’s health. As this is the first study investigating (transgenerational) effects 

of CM on hair steroids, the reported results must be regarded as preliminary, and further 

studies are needed to confirm our findings.  

2.3 Psychosocial risk factors for child welfare among postpartum mothers with a 

history of childhood maltreatment and neglect  

Study III: Koenig et al. (2016) 

CM is a global problem (Butchart et al., 2015) with increased risk for mental and physical 

illnesses as well as psychosocial problems throughout life (for reviews see Briere & Jordan, 

2009; Gilbert et al., 2009; Leeb, Lewis, & Zolotor, 2011). Moreover, individuals with 

experiences of abuse and/or neglect during childhood are at higher risk that their children 

might also be affected by CM (Berlin et al., 2011; Dixon, Browne et al., 2005; Widom, Czaja, 

& DuMont, 2015). Even though most parents break this so called “cycle of maltreatment”, a 

combination of CM and other risk factors can lead to less appropriate and sensitive maternal 

behavior toward the child (Malone, Levendosky, Dayton, & Bogat, 2010; Malta, McDonald, 

Hegadoren, Weller, & Tough, 2012) thus contributing to unfavorable outcomes for these 

children.  

Reliable data on prevalence rates for CM are still sparse in German-speaking countries 

(Pillhofer et al., 2011). Thus, as a first step, Study III aimed at assessing the prevalence of 

CM and other psychosocial risk factors in early postpartum mothers. In addition, Study III 

investigated the association between maltreatment load and the number of psychosocial risk 

factors for a healthy development of mother and child. 

The study procedure was approved by the Ulm University ethics committee. All N = 240 

postpartum women who gave written informed consent to participation were screened for CM 

experiences using the CTQ (Bader et al., 2009). Further psychosocial risk factors (maternal 

mental illness, complicated prenatal attachment, current stress, socioeconomic problems, 

young motherhood, migration, single parent, intimate partner violence, medical problems, 

substance abuse, and childhood abuse) were assessed with the Constance INDEX (KINDEX; 

Schauer & Ruf-Leuschner, submitted). Group differences were tested with the 

Mann-Whitney U test, and associations between variables were calculated using Pearson 
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correlation for continuous and Spearman correlation for ordinal variables, respectively. To 

adjust for multiple comparisons, the Holm method (Holm, 1979) was applied.  

At least mild experiences in at least one type of CM were reported by 40% of the women and 

18% reported multi-type maltreatment, that is, at least mild maltreatment experiences in more 

than two types of CM. The highest prevalence rate was observed for emotional neglect with 

32% of the women reporting at least mild emotional neglect during their childhood, followed 

by 14% emotional abuse, 13% sexual abuse, 8% physical neglect, and 7% physical abuse with 

significant correlations between all types of maltreatment (r = [.24; .70]). With rising severity 

of CM (CTQ sum score), the number of current psychosocial risk factors increased (r = .32; 

p < .001) with highest correlation coefficients between CTQ sum score and self-reported 

history of mental health problems (r = .36) and intimate partner violence (r = .33). 

The results of this study indicate a clear relationship of maltreatment during a woman’s own 

childhood and the number of psychosocial risk factors she exhibits in adulthood during 

transition to parenthood. Early screening (in pregnancy or early postpartum) for CM and 

further psychosocial risk factors is essential to identify and facilitate referral of high-risk 

families to adequate support programs in order to reduce negative consequences for maternal 

well-being and the child’s development. 

2.4 Childhood maltreatment, postnatal distress and the protective role of social 

support  

Study IV: Schury, Zimmermann et al. (2017) 

The birth of a child is accompanied by drastic psychological and biological changes as well as 

elevated stress related to taking care of the baby. For women with a history of CM, it may be 

particularly difficult to adapt to this normative life event. Indeed, elevated rates for 

postpartum psychopathology have been described for women with CM experiences (Choi 

& Sikkema, 2015). As described in the introduction, social support is widely accepted as a 

generally protective factor for mental and physical health. Besides the finding of lower levels 

of social support in individuals with a history of CM (e.g., Horan & Widom, 2015; Vranceanu 

et al., 2007), social support has also been found to function as a moderator (Evans et al., 2013; 
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Logan-Greene et al., 2014; Schumm et al., 2006) or mediator (Salazar et al., 2011; Vranceanu 

et al., 2007) on the association between CM and physical and mental health in adulthood.  

However, little is known about the role of social support in postpartum women with a history 

of CM. Thus, Study IV of this dissertation aimed at investigating the association between 

maltreatment load and postnatal distress (symptoms of depression, anxiety, and stress) as well 

as the role of social support in this association in women three months after parturition. The 

effect of support from different sources (partner, parents, parents-in-law, and friends) was 

analyzed. Furthermore, the role of satisfaction with the level of social support (i.e., extent to 

which the level of support received was in accordance with the desired level of support) was 

explored. 

Study procedures were approved by the Ulm University ethics committee. A total of N = 240 

women were recruited shortly after parturition (t0) at the maternity ward of the obstetric 

department of the University Hospital Ulm and gave written informed consent. Oversampling 

for women with higher maltreatment load (assessed at t0 with the CTQ; Bader et al., 2009), 

112 women were invited for a 3-month postpartum follow-up (t1). At t1, N = 67 women 

participated and their level of postpartum social support and satisfaction with this support 

were assessed with the Postpartum Social Support Questionnaire (PSSQ; Hopkins & 

Campbell, 2008). Postnatal distress at t1 was operationalized as a composite score combining 

symptoms of depression and anxiety (measured with the Hospital Anxiety and Depression 

Scale [HADS]; Herrmann-Lingen, Buss, & Snaith, 1995) and perceived stress (assessed with 

a four-item version of the Perceived Stress Scale [PSS4]; Cohen, Kamarck, & Mermelstein, 

1983).  

One mother was excluded due to missing data resulting in a final sample of N = 66 women for 

statistical analyses. A moderation effect of social support on postnatal distress (criterion 

variable) was analyzed using heteroscedastic regression; the residuals were bootstrapped 

using the wild bootstrap technique (for details see Liu, 1988 or Rana et al., 2012). 

Maltreatment load (CTQ sum score), social support/satisfaction with support, as well the 

interaction term maltreatment load × support were included as predictor variables; while 

education level and the recent experience of an emotionally stressful event were included as 

further covariates. To test for a mediating effect of social support, direct (c’) and indirect (ab; 

product of path a [association of maltreatment load and social support] and path b [association 
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of social support on postnatal distress]) effects were estimated. All analyses were conducted 

for social support as well as satisfaction with support provided by the partner, parents, 

parents-in-law, and friends.  

Heteroscedastic regression analyses revealed a positive association of maltreatment load with 

higher postnatal distress. This association was moderated by social support provided by 

friends (maltreatment load × support by friends: b = -0.002, p = .013; inclusion of interaction 

term added 6% to the explained variance). The full model explained 45% of the variation in 

postnatal distress. No mediating or moderating effect of satisfaction with support was 

observed.  

The results of Study IV suggest that CM may compromise the ability to adapt to a normative 

life event such as the birth of a child leading and lead to elevated levels of postnatal distress. 

Importantly, social support provided by friends ‒ but not by the partner, parents, or parents-in-

law ‒ seems to buffer the association of maltreatment load and postnatal distress. Postnatal 

distress does not only affect a mother’s well-being but may also influence the developing 

mother-child attachment and caregiving context for the next generation. Thus, the postpartum 

period offers a chance for early prevention programs for mothers with a history of CM and 

their infants. Further studies are needed to investigate the mechanisms that enhance a 

mother’s ability to develop and maintain supportive friendships.  
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3. Discussion 

This dissertation adds to our knowledge about the long-term consequences of CM during 

transition into motherhood ‒ a particularly sensitive period for women and their infants. 

Taking into account the broad range of sequelae observed in individuals with CM, this 

dissertation addresses the effects of CM on the biological, psychological, and social level in 

postpartum mothers as well as the influences of maternal CM on the next generation. Overall, 

the results of this thesis indicate that women with a history of CM may indeed be more 

vulnerable during the transition into parenthood, as they experience higher levels of postnatal 

distress (Study IV) and are exposed to a higher number of further psychosocial risk factors 

(e.g., [previous] mental illness, financial problems, intimate partner violence; Study III). 

Importantly, the results of this thesis also indicate that postpartum social support provided by 

friends may function as a protective factor in women with CM (Study IV). On the biological 

level, CM has previously been related with altered HPA axis regulation, elevated cell aging, 

heightened inflammation, and alterations in epigenetics (for a review see Study I). The results 

of Study II suggest that CM-related alterations of HPA axis regulation may extend into 

pregnancy resulting in elevated DHEA concentrations measured in hair. However, the 

adaptive or maladaptive nature of these alterations is unclear. Furthermore, the findings of this 

thesis provide first indications that consequences of maternal CM may also be transmitted to 

the next generation prenatally via biological pathways (i.e., elevated prenatal DHEA 

concentrations measured in newborns’ hair; Study IV). 

This thesis addresses several shortcomings and limitations in the field of research. First of all, 

knowledge about the biological mechanisms involved in the mental and physical sequelae of 

CM is sparse. Thus, as a first step, Study I reviewed the current state of research regarding 

physiological alterations that may be involved in the etiology of CM-related dysfunctions as 

well as potential transgenerational pathways focusing on HPA axis activity, cell aging, 

immune system, and epigenetics. Second, in Study II, the impact of CM on HPA axis activity 

was investigated, extending previous literature in two aspects: while the vast majority of 

studies restricted their analyses to cortisol, Study II analyzed HPA axis activity by measuring 

the two most profound steroid hormones, cortisol and DHEA, at the end of gestation. 

Moreover, cortisol and DHEA were measured in hair, which is a new approach that 

overcomes several methodological limitations of previous studies that most often measured 
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cortisol in saliva or other body fluids. Third, even though the postpartum period is a 

vulnerable time with elevated risks for postpartum psychopathology in women with a history 

of CM, research on protective factors such as social support during this particular time is 

limited. Therefore, Study IV investigated the impact of CM on postnatal distress and the role 

of social support three months postpartum. Extending previous literature, the source of 

support was differentiated. Finally, this thesis investigated whether and in which way maternal 

CM may influence the offspring from the very beginning of its life or even prenatally. At the 

biological level, Study II explored the association of maternal CM and prenatal HPA axis 

activity measured in the newborns’ hair. At the psychosocial level, Study III and IV 

investigated psychological and social risk factors for the caregiving context and the 

implications for a healthy development of the infant.  

The following paragraphs will discuss data on prevalence rates for CM in postpartum women 

and establish the investigation of maltreatment load in this dissertation (Section 3.1), and 

discuss prior findings on psychobiological long-term effects of CM (Section 3.2), CM-related 

alterations of the HPA axis activity during pregnancy (Section 3.2.1), psychosocial 

implications of CM during transition into motherhood (Section 3.3), and the role of social 

support as a potential protective factor (Section 3.3.1), as well as potential influences of 

maternal CM on the offspring generation (Section 3.4). 

3.1 Prevalence of childhood maltreatment and maltreatment load 

Adding to the limited knowledge on prevalence rates for CM in Germany (Pillhofer et al., 

2011), experiences of CM were assessed in women shortly after parturition in this 

dissertation. Prevalence rates of 40.4% for at least mild and 15.4% for at least moderate CM 

experiences in at least one type of CM were observed (Study III). A substantial proportion of 

participating postpartum women reported multi-type maltreatment (17.5% at least mild 

experiences in more than two domains of CM). Thus, the frequency of CM in postpartum 

mothers is substantial, emphasizing the importance to investigate the impact of CM on 

women’s well-being during transition into motherhood.  

Prevalence rates in postpartum mothers observed in this dissertation were comparable to 

prevalence rates in the general German population (cf. Table 1; Häuser et al., 2011) with the 
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exception of physical abuse and physical neglect. However, the lower prevalence rates 

observed in Study III for these two types of CM may be explained by the characteristics of 

the study population: Häuser et al. (2011) reported a significant correlation of higher age with 

increasing rates of physical neglect. However, whereas Häuser et al. (2011) investigated a 

representative sample of the German population ages 14 to 90 years of both sexes, the women 

in Study III were between 21 and 46 years of age. Further, the women participating in 

Study III resided in Ulm and the surrounding area ‒ a region that is generally characterized 

by very good sociodemographic conditions (e.g., low unemployment). Indeed, participating 

women reported above-average education, and a high proportion of women lived in stable 

partnerships and exhibited low psychosocial burden (e.g., non-cramped living conditions).  

Furthermore, Study I concludes that the exposure to multiple types and repeated episodes of 

maltreatment is strongly associated with an elevated risk for adverse outcomes (Anda et al., 

2006; Arata et al., 2005; Duke et al., 2010; Felitti et al., 1998; Gilbert et al., 2009). This 

cumulative effect was referred to as maltreatment load in Study I and confirmed in the 

following studies of this thesis: maltreatment load was associated with elevated 

concentrations of DHEA in hair of mothers and their newborns (Study II) as well as with a 

higher number of psychosocial risk factors (Study III) and maternal postnatal distress 

(Study IV).  

3.2 Psychobiological implications of childhood maltreatment 

Study I adds to the previous literature by giving an overview on the current knowledge of 

CM-related alterations in several neurobiological systems and possible transgenerational 

effects of CM as a basis for further research questions. By connecting knowledge from 

different fields of research, Study I proposes a biological memory of CM, that is, CM may 

affect physiological systems during sensitive periods in childhood, which may have long-term 

implications for affected individuals. In short, early life stress has been related to long-lasting 

alterations of cell aging (i.e., shortened telomere length in leukocytes and buccal cells) in 

several (Asok, Bernard, Roth, Rosen, & Dozier, 2013; Drury et al., 2011; Kananen et al., 

2010; Kiecolt-Glaser et al., 2011; O'Donovan et al., 2011; Shalev et al., 2012; Tyrka et al., 

2010; Tyrka et al., 2016) but not all (Glass, Parts, Knowles, Aviv, & Spector, 2010; Jodczyk et 

al., 2014) studies. Furthermore, associations of early life adversity with the adult immune 



DISCUSSION 

 

30 

 

system have been reported, in particular with elevated inflammation (Carpenter et al., 2010; 

Danese et al., 2007; Danese et al., 2008; Kiecolt-Glaser et al., 2011). Recent preliminary 

findings of our work group identified a molecular mechanism that may underlie the pro-

inflammatory phenotype observed in individuals with a history of CM: CM was associated 

with alterations in mitochondrial functioning of peripheral immune cells and increased 

oxidative stress, which in turn are associated with inflammation (Boeck et al., 2016). In 

addition, preliminary evidence indicates a link between the immune system and processes of 

cell aging in women with CM: women with a history of CM exhibited shorter telomere length 

in memory cytotoxic T cells, which are involved in immunity to (re)infection and cancer 

(Boeck et al., submitted). Even though physiological correlates of CM are a growing area of 

interest, much work still has to be done in this research area. In particular, studies 

investigating biological pathways of transgenerational effects of CM in humans (e.g., via 

epigenetic mechanisms) are lacking.  

3.2.1 Childhood maltreatment-related alterations of HPA axis activity extend into 

pregnancy 

In contrast to the aforementioned physiological systems, alterations in HPA axis regulation in 

the aftermath of CM have been studied extensively but results have been mixed (cf. Study I). 

So far, only few studies have examined alterations in HPA axis regulation during pregnancy in 

women with a history of CM, and there is a lack of studies investigating transgenerational 

effects of maternal CM on prenatal HPA axis activity during gestation. Thus, Study II of this 

dissertation aimed at investigating HPA axis activity during pregnancy in mothers with 

varying degrees of CM. Maltreatment load was significantly associated with elevated hair 

DHEA concentrations in the last trimester of pregnancy in Study II. DHEA is surmised to be 

a protective factor, as it can counteract the deleterious effects of cortisol in many types of 

tissue, including the brain (Buoso et al., 2011). Elevated DHEA levels have also been related 

to reduced severity of psychiatric conditions, such as depression, anxiety, schizophrenia, and 

dementia (Maninger et al., 2009) as well as PTSD (Rasmusson et al., 2004; Yehuda, Brand, 

Golier, & Yang, 2006). However, its role during pregnancy may be more complex, and the 

effects of elevated DHEA outside of pregnancy cannot be easily transferred into pregnancy. 

During pregnancy, maternal, placental, and fetal endocrine systems strongly interact 

‒ maintaining intrauterine homeostasis, ensuring maturation of vital organs in the developing 

fetus, and timing of parturition (Ishimoto & Jaffe, 2011). The physiological meaning and 
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implications of elevated DHEA during pregnancy for birth outcome and the mothers’ 

postpartum health need further research.  

Regarding cortisol, the results of Study II indicate that maltreatment load was not 

significantly associated with elevated cortisol levels in the last trimester of pregnancy 

measured in hair of postpartum women. This result is in line with one study, which reported 

no association of CM and hair cortisol concentrations in pregnant women with Caucasian 

ethnicity either (Schreier et al., 2015), but is in contrast to previous findings in non-pregnant 

individuals (Hinkelmann et al., 2013; Kalmakis et al., 2015). These contradictory results may 

be explained by the physiological changes during pregnancy: the last trimester of pregnancy is 

accompanied by a strong increase of cortisol, with peak-levels at about two- to three-times of 

non-pregnant values (cf. Section 1.3 and Mastorakos & Ilias, 2003). Moreover, HPA axis 

responsiveness to stress or emotional state is dampened in late pregnancy (Kammerer, Adams, 

von Castelberg, & Glover, 2002; Schulte, Weisner, & Allolio, 1990). Thus, an effect of CM on 

cortisol may be masked by this strong physiological impact of pregnancy-related endocrine 

processes.  

This thesis addresses several shortcomings of prior research on CM-related alterations in HPA 

axis regulation, which will be described in the subsequent paragraphs. Study II extends 

previous research by investigating DHEA in addition to cortisol as markers for HPA axis 

regulation. DHEA acts as a glucocorticoid antagonist that can decrease glucocorticoid 

receptors and inhibit cortisol secretion by reducing the release of ACTH (Balazs, Schweizer, 

Roberto A. S., Frey, Rohner-Jeanrenaud, & Odermatt, 2008; Hennebert, Chalbot, Alran, & 

Morfin, 2007; Hu, Cardounel, Gursoy, Anderson, & Kalimi, 2000). Thus, the simultaneous 

assessment of cortisol and DHEA as well as the investigation of their ratio have been 

previously proposed as a better measures for HPA axis regulation (Guilliams & Edwards, 

2010), but only few studies have considered both steroid hormones.  

Furthermore, Study II avoided methodological limitations of prior research related to 

measuring cortisol in body fluids by assessing cumulative concentrations of cortisol and 

DHEA in hair. So far, HPA axis activity has mostly been estimated by measuring cortisol in 

body fluids such as saliva, blood, or urine. As discussed for Study I, measuring cortisol in 

these body fluids is flawed with methodological issues: although samples of saliva can be 

collected easily and non-invasively, cortisol levels in saliva reflect only a single time point 
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and can therefore be used to measure acute changes in cortisol in response to a (laboratory) 

stressor but do not reflect chronic levels of cortisol secretion (Russell et al., 2012). In 

addition, cortisol measured in saliva is strongly influenced by situational factors (e.g., food 

intake) and daily physiological fluctuations due to the circadian rhythm of cortisol secretion. 

Thus, strict protocols have to be applied in studies measuring salivary cortisol (Russell et al., 

2012). The same restrictions apply for cortisol levels measured in serum. In addition, blood 

drawing is an invasive method, which by itself is a source of stress and may thus increase 

cortisol (Vining, McGinley, Maksvytis, & Ho, 1983). Some studies have collected 24-h urine 

to assess chronic cortisol levels and to evade the effect of the daily cortisol fluctuations. 

However, this is a laborious procedure with high demands on the participants (Russell et al., 

2012). In contrast, collection of hair samples is non-invasive, so that the sampling itself does 

not influence cortisol production. This relatively new approach allows estimation of 

cumulative steroid concentrations and avoids the issues of circadian rhythmicity of cortisol 

secretion and situational confounds (Russell et al., 2012). With a hair growth rate of 

approximately 1 cm per month (Wennig, 2000), integrated cortisol and DHEA levels of the 

past months can be assessed retrospectively. Moreover, hair samples can be stored and 

shipped at room temperature and are thus easily handled. However, hair cortisol is a measure 

of chronic cortisol concentrations; cortisol reactivity in response to an acute (laboratory) 

stressor (e.g., the Trier social stress test) cannot be assessed and was thus not investigated in 

this thesis. 

To sum up, Study II extends previous literature by assessing cortisol and DHEA as markers 

for HPA axis activity. By measuring these hormones in hair, methodological problems of prior 

research were avoided. The results of Study II suggest that CM is associated with alterations 

in HPA axis activity (i.e., elevated DHEA) that extend into pregnancy. The adaptive or 

maladaptive nature of these alterations and their meaning for birth outcome and maternal 

health needs further investigations. As the maternal endocrine system during pregnancy 

interacts with the fetal endocrine system, altered maternal HPA axis activity may affect the 

developing fetus, as will be discussed below (see Section 3.4). Study II is the first study to 

investigate CM and cumulative levels of DHEA measured in hair.  
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3.3 Psychosocial sequelae of childhood maltreatment during transition into 

motherhood 

The results of Study III and IV suggest that women with a history of CM may be particularly 

vulnerable during transition into motherhood. As expected and in line with previous findings 

(e.g., Choi & Sikkema, 2015; Horan & Widom, 2015; Vranceanu et al., 2007), maltreatment 

load was associated with higher levels of postnatal emotional distress and lower levels of 

social support in Study IV. Furthermore, with rising maltreatment load, the number of current 

psychosocial risk factors (migration background, single parent, financial problems, medical 

problems, complicated prenatal attachment, perceived stress, intimate partner violence, 

substance abuse, mental illness) increased, further adding to the women’s vulnerability (Study 

III). In particular, high correlations were observed between maltreatment load and (previous) 

mental health problems, experiences of intimate partner violence, financial problems, and 

being a single mother. The presence of social risk factors such as sociodemographic 

characteristics (e.g., age, immigration background, education), intimate relationship qualities 

(marital status, intimate partnership violence), as well as living standards and health behavior 

(financial situation, housing situation, nutrition, access to health care services) can complicate 

adaption to the role as a mother and impair health behavior and psychological well-being 

(Goeckenjan, Ramsauer, Hänel, Unkels, & Vetter, 2009; Ulrich & Petermann, 2014). Thus, 

systematic assessment of social risk factors is an important step for prevention and primary 

care for pregnant women (Ulrich & Petermann, 2014). In addition, these factors can 

negatively impact the healthy development of an infant, as will be discussed below (cf. 

Section 3.4).  

Study III confirms that screening for CM and psychosocial risk factors during pregnancy 

immediately after parturition during a woman’s stay at the maternity ward is feasible (e.g., 

Ruf-Leuschner et al., 2016). Screening was conducted within six days after parturition, that is, 

during the time of the so-called “postpartum blues”, a common mood disturbance experienced 

by 30-75% of mothers that usually resolves by day 10 after delivery (O'Hara, Zekoski, 

Philipps, & Wright, 1990). Nevertheless, emotional reactions to questions regarding 

maltreatment experiences during their own childhood were within an expectable range and 

managed immediately on-site by study personnel. However, only 16.4% of postpartum 

women who were invited to participate consented. Thus, a systematic screening of all women 



DISCUSSION 

 

34 

 

is essential to identify mothers at risk. The KINDEX has recently been realized as an app 

allowing simple, time-effective, and valid assessment of psychosocial risk factors. Women 

can use the app as a self-rating tool in gynecological practices or obstetric departments; data 

are automatically analyzed and made available for the gynecologist or midwife together with 

suggestions for further action in cases with elevated risks (Ruf-Leuschner et al., 2016). 

Study IV extends the previous literature about postpartum psychological vulnerability of 

women with a history of CM by investigating postnatal distress. Perinatal anxiety, depression, 

and stress are highly comorbid, but most studies so far have concentrated on postpartum 

depression, and only few have investigated postpartum anxiety or stress. However, according 

to Dipietro, Costigan, and Sipsma (2008), more reliable trend data on the course of maternal 

distress over the first 2 years after birth can be obtained by using a composite score than by 

single measures of anxiety, stress, and depression. Indeed, the use of a composite score for 

postnatal distress (i.e., postpartum symptoms of depression, anxiety, and stress) has been 

suggested as a better measure for the wide range of psychological problems during transition 

into parenthood (Dipietro et al., 2008; Fontein-Kuipers, Nieuwenhuijze, Ausems, Budé, & 

Vries, 2014; Miller, Pallant, & Negri, 2006). Investigating postnatal distress, Study IV takes 

different aspects of maternal negative emotionality into account and adds to our 

understanding of the emotional adaption of women with varying degrees of CM in the 

postpartum period beyond clinically diagnosed postpartum psychiatric disorders.  

In sum, women with a history of CM are faced with psychological and social risk factors 

during transition into motherhood, which may complicate adaption to the role as a mother and 

the demanding tasks of childcare. With rising severity of CM, women report elevated levels of 

postnatal distress, reduced levels of social support (Study IV), and an increased number of 

psychosocial risk factors (Study III). Thus, systematic and early screening for CM and further 

psychosocial risk factors is essential (and feasible) in order to identify mothers at risk.  

3.3.1 Social support as a protective factor in postpartum women with a history of 

childhood maltreatment 

The results of Study IV indicate that social support provided by friends may act as a 

protective factor in postpartum women with varying degrees of CM. Indeed, social support 

buffered the effect of maltreatment load on postnatal emotional distress (see above). This is in 
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line with the stress-buffering hypothesis by Cohen and Wills (1985): On the one hand, social 

support can positively influence an individual’s evaluation of a stressor to be either 

demanding or threatening by enhancing the subjectively perceived ability to cope with the 

stressor. On the other hand, social support can be a direct resource for coping with stress, for 

example, by having someone who helps with household chores or listens to problems. 

Alternatively, the current findings may be explained by the differing ability to establish and 

maintain relationships. CM can have negative effects on support networks and the ability to 

start and maintain relationships (Cook et al., 2005; Riggs, 2010). Women with a history of 

CM but with a strong ability to build (supportive) relationships may also be generally more 

resilient to emotional distress. 

Extending previous literature, Study IV analyzed the effect of postpartum social support from 

various sources: intimate partner, own parents, parents-in-law, and friends. The results of 

Study IV indicate that the source of support, that is, the person who provides support, is 

essential for women with a history of CM ‒ only the support provided by friends (but not by 

partner, parents, or parents-in-law) significantly moderated the association of CM and higher 

postnatal distress in our sample of mothers with varying degrees of CM. This finding is 

supported by previous findings on social support (outside the postpartum period) in women 

with CM. Social support provided by friends, but not by family, was associated with lower 

adult trauma symptoms in women (Evans et al., 2013). Thus, Study IV highlights the 

importance of stable and supportive friendships in the postpartum period.  

In contrast, support by their own parents may be source of conflict for women with higher 

levels of CM, as the family of origin (in particular the parents) may have been directly 

involved or have failed to prevent or stop the maltreatment. Indeed, experiences of CM are 

closely related with the level of support that is provided by family members and the level to 

which the own family is perceived as sources of support in adulthood (Briere, Berliner, 

Bulkley, Jenny, & Reid, 1996; Browne & Finkelhor, 1986; Vranceanu et al., 2007). The 

women in our sample reported decreasing levels of support by their own parents with rising 

severity of CM, but they did not report a wish for more support from their parents 

(maltreatment load was not significantly correlated with lower levels of satisfaction with 

parent support). This may reflect a functional adaption, as later support from the family might 

be confounded by the adverse experiences during childhood.  
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Support provided by the intimate partner did not buffer postnatal distress in Study IV either. 

Furthermore, rising levels of CM were not correlated with lower levels of postpartum support 

by the partner or dissatisfaction with partner support. This is in contrast to a previous study 

reporting an association of CM and lower perception of the intimate partner to be supportive 

and caring (Colman & Widom, 2004). However, the majority of women in our sample lived in 

stable relationships (77% married and 97% cohabiting with an intimate partner). Thus, the 

women in our sample in general seemed to be able to establish a stable intimate relationship. 

However, one can speculate that women with a history of CM may have difficulties to build 

further relationships and sufficient social networks in addition to their intimate relationship. 

Further studies are needed to investigate the extent and quality of the postpartum social 

network in women with varying degrees of CM. Furthermore, future studies should 

investigate whether and in which way women with a history of CM may profit from 

postpartum support provided by their partner in samples with more variation in relationship 

status. 

Study IV extends previous literature regarding social support in several ways: first, the 

majority of studies neglected to investigate different sources of support, different types of 

support (e.g., instrumental, emotional support), or satisfaction with support (Ulrich 

& Petermann, 2014). Study IV assessed postpartum social support with the Postpartum Social 

Support Questionnaire (Hopkins & Campbell, 2008), which allows measuring support from 

various sources (partner, parents, parents-in-law, friends), estimating the level of satisfaction 

with postpartum support (i.e., difference of perceived and desired support), and including 

emotional as well as instrumental support. Second, Study IV adds to the literature by 

investigating the role of social support in women with a history of CM in the postpartum 

period ‒ a time of elevated vulnerability of the women’s mental health and their offspring’s 

development. Third, previous literature has not provided a clear statement of the type of effect 

(mediating vs. moderating) of social support (for a review see Razurel et al., 2013). Besides a 

general main effect of social support on health, some studies have supported the notion of a 

moderating effect of social support, where social support buffers the detrimental effect of CM 

on health outcome (e.g., Logan-Greene et al., 2014). However, other studies have reported a 

(partially) mediating effect of support, where CM is related to lower levels of support, which 

in turn are associated to health outcome (Runtz & Schallow, 1997; Vranceanu et al., 2007). 
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Testing all three statistical models, Study IV confirmed a moderating effect, that is, a 

buffering role of social support in the postpartum period.  

To sum up, higher levels of CM are related with higher levels of postnatal distress, but social 

support significantly buffered this association. Importantly, the person who provides 

postpartum social support is essential: only support provided by friends moderated the 

association between CM and postnatal distress, whereas support provided by the partner, 

parents, or parents-in-law had no effect on postnatal distress. Thus, postpartum support 

provided by friends may promote resilience in postpartum women with CM. Experiences of 

CM were previously related with diminished ability to maintain supportive social 

relationships throughout life (Cook et al., 2005). Thus, enhancing the ability to promote and 

maintain supportive friendships may be a promising target for intervention. 

3.4 Does maternal history of childhood maltreatment affect the offspring? Findings 

on psychosocial and biological factors that may influence (healthy) development 

of the next generation 

On the biological level, maternal CM was associated with elevated prenatal DHEA 

concentrations measured in the hair of newborns in Study II, hinting toward a biologically 

and prenatally transmitted effect of maternal CM on the next generation. This result is 

supported by one study reporting an association of maternal stress during pregnancy with 

elevated prenatal DHEA concentrations measured in fingernails of newborns (Tegethoff et al., 

2011). Similar to analyzing DHEA in hair, DHEA concentrations in fingernails reflect 

retrospective and cumulative DHEA exposure during gestation. Study II extends the findings 

by Tegethoff et al. (2011), by demonstrating that not only intrauterine exposure to maternal 

stress may influence prenatal DHEA concentrations but also (traumatic) stress during the 

mothers’ childhood.  

In contrast to previous findings indicating an effect of maternal CM (Brand et al., 2010) or 

trauma (Yehuda et al., 2005; Yehuda et al., 2007) on the HPA axis activity in the offspring 

generation, we did not find a significant association of maternal CM and prenatal cortisol 

concentrations in hair of newborns. However, whereas previous studies measured cortisol in 

the offspring’s saliva at the age of six months or even adulthood (Brand et al., 2010; Yehuda 
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et al., 2005; Yehuda et al., 2007), Study II investigated prenatal cortisol and DHEA 

concentrations. The differing results may be explained by the difference in functioning of the 

HPA axis during gestation versus HPA axis activity during childhood and adulthood (cf. 

Section 1.4). The fetal pituitary-adrenal axis starts working at around eight weeks of 

gestation. In contrast to HPA axis activity in adulthood with cortisol as a major product (cf. 

Section 1.2), ACTH initiates the synthesis of large amounts of DHEA and its sulfate DHEA-S 

in the fetal zone of the fetal adrenal gland. Fetal cortisol production depends on placental 

progesterone, which is only in part influenced by ACTH. De novo fetal cortisol synthesis is 

minimal (for an overview see Mesiano & Jaffe, 1997). A dysregulation of the fetal HPA axis 

due to maternal stress such as CM might thus result in altered DHEA secretion but may not be 

reflected by fetal cortisol concentrations (Tegethoff et al., 2011). 

Adequate physiological levels of cortisol and DHEA are essential for a timely birth and the 

newborn’s health. Whereas cortisol is important for maturation of vital organs at the end of 

gestation, DHEA is a major precursor for estrogen, which in turn is essential for the timing of 

birth. However, mothers and newborns with severe birth complications such as preterm birth 

were excluded in Study II. Thus, the relationship between prenatal elevated DHEA 

concentrations and birth outcome could not be examined. DHEA has been associated with 

aggression in animal and, to a limited extent, in human studies (cf. Soma, Rendon, Boonstra, 

Albers, & Demas, 2015). However, the infant’s HPA axis undergoes enormous changes after 

parturition (Ishimoto & Jaffe, 2011), and altered levels of prenatal DHEA might thus result in 

different patterns of steroid concentrations in childhood or adulthood. The adaptive or 

maladaptive nature of prenatal elevated DHEA concentrations, that is, the association with 

birth outcome as well as long-term health and behavioral problems need further investigation 

in prospective studies.  

The findings of Study II indicate that maternal childhood experiences influence the HPA axis 

regulation in the offspring in utero. The developing fetus might receive and incorporate 

information about its later environment via intrauterine maternal-placental-fetal 

communication ‒ a phenomenon referred to as “fetal programming” (de Weerth & Buitelaar, 

2005; Matthews & Phillips, 2010; Wadhwa, Entringer, Buss, & Lu, 2011). Thus, the fetus may 

adapt to the environment into which it is born in anticipation of an exposure to similar 

environmental conditions in postnatal life (Gluckman, Hanson, Spencer, & Bateson, 2005; 
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Kapoor, Dunn, Kostaki, Andrews, & Matthews, 2006). However, the mechanisms through 

which elevated levels of stress and emotional status in the pregnant mother may affect the 

fetus and the role of the placenta are only partly understood (Gitau, Fisk, Teixeira, Cameron, 

& Glover, 2001; O'Donnell, O'Connor, & Glover, 2009) and further basic research on the 

maternal-fetal-placental endocrine systems is needed.  

Study II extends previous research on transgenerational effects of maternal CM by 

investigating prenatal HPA axis activity measured retrospectively in hair of newborns. In 

contrast to previous studies, which assessed prenatal cortisol concentrations in umbilical cord 

blood, prenatal steroid hormones can now be assessed in hair of newborns. Hair samples can 

be obtained easily in newborns after parturition in a non-invasive way and allow the 

assessment of cumulative prenatal hormone levels. Hair samples were collected within six 

days after parturition in Study II, reflecting fetal steroid hormone concentrations in the last 

weeks of gestation. Only a small proportion of the steroid concentration measured in the 

newborns’ hair stems from the maternal endocrine system, as most of the maternal cortisol is 

inactivated by the dehydrogenase enzyme 11β-HSD2 in the placenta and does not reach the 

newborns’ system (Zijlmans et al., 2015). Further, prior studies on transgenerational effects of 

maternal trauma measured HPA axis activity in the offspring generation during childhood (as 

early as at six months of age; Brand et al., 2010) or even adulthood (Yehuda et al., 2007) and 

are thus most likely influenced by (postnatal) parental behavior. Study II benefits from the 

possibility to retrospectively assess cortisol and DHEA in hair, thus postnatal influences can 

be ruled out. Further advantages of measuring cortisol and DHEA in hair have already been 

described above (Section 3.2). 

On the psychosocial level, the results of this dissertation indicate an association of maternal 

CM with a higher number of psychosocial risk factors (Study III), elevated levels of maternal 

postnatal distress and lower levels of social support (Study IV), which may negatively affect 

the healthy development of the next generation. Indeed, children of mothers with a history of 

CM and/or a high number of psychosocial risks factors are at an increased risk to be 

maltreated themselves (“cycle of maltreatment”; cf. Section 1.4). However, even if mothers 

are able to break this cycle of maltreatment, they may still be at an increased risk for creating 

a negative care-giving context. Accumulating maternal psychosocial risk factors such as being 

a single parent, financial problems, or maternal psychopathology have been related to poorer 
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parenting, increased risk for the development of a disorganized mother-child attachment, and 

behavioral problems of the child (Appleyard, Egeland, van Dulmen, & Sroufe, 2005; Cyr, 

Euser, Bakermans-Kranenburg, & van IJzendoorn, 2010; Lyons-Ruth & Block, 1996), which 

in turn can have detrimental effects on the offspring’s development and health throughout life. 

A longitudinal study investigating 5,619 families revealed that children of mothers with a 

history of CM are exposed to a number of (maternal) stressors (e.g., higher risk for family 

breakup, maternal mental disorder, hostile parenting behavior, higher risk for experiencing 

traumatic events), which accumulate during the course of childhood and have detrimental 

effects on the offspring’s mental health over time (Collishaw, Dunn, O'Connor, & Golding, 

2007). On the other hand, protective factors such as high levels of social support may mitigate 

maternal stress, and reduce the number of psychosocial risk factors, and consequently 

enhance the quality of the caregiving context.  

To sum up, a maternal history of CM may influence the offspring prenatally at the endocrine 

level (Study II). However, these results have to be interpreted with caution as they are novel, 

and the number of hair samples included in the analyses was small (N = 15). Prospective 

designs are needed to investigate the effect prenatal elevated DHEA might have on birth 

outcome, or long-term health, or behavioral problems. Moreover, maternal CM may impact 

the next generation by increasing the risk for a negative caregiving context due to an elevated 

number of psychosocial risk factors and increased maternal emotional distress (Study III, 

IV). Prevention programs aimed at improving the mother’s ability for maintaining supportive 

relationships and reducing psychosocial risks seem promising to prevent establishment of 

maladaptive pathways for the child’s development. 

3.5 Limitations 

There are a number of potential limitations that should be considered. In general, research on 

transgenerational effects of CM in humans is limited due to methodological and ethical issues. 

For example, CM was assessed retrospectively in this thesis and may thus be prone to 

memory bias. In addition, transgenerational effects were only investigated in the immediate 

offspring generation and limited to the examination of biological and psychosocial (risk) 

factors immediately after birth. Longitudinal studies are needed to investigate long-term 

effects of maternal CM on development and health of the offspring generation. In general, the 
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studies of this thesis are restricted to correlational analyses; thus, no causal interpretations can 

be drawn. 

Only 16.4% of all women that were invited to participate in the study consented. Due to data 

protection, the characteristics of participants could not be compared to non-participants, and a 

self-selection bias was likely. Indeed, the voluntary nature of study participation was strongly 

emphasized during recruitment in respect of the special situation of women in the early 

postpartum and their current maternal priorities. Thus, women with high psychosocial burden 

may have refused to participate.  

Data of the studies of this thesis was skewed; in particular regarding the severity of 

maltreatment load (i.e. CTQ sum score). Even though women were recruited oversampling for 

higher CTQ sum score, data was skewed to the right – a pattern which was expected and 

assumingly reflects the actual distribution of CM experiences in the general population. Thus, 

appropriate non-parametric statistical methods were applied. In the presence of extreme 

outliers, analyses were conducted with and without these particular scores. 

Cases with severe complications during parturition or severe health problems of mothers or 

children as well as women below the age of 18 were excluded. Due to these sample 

characteristics, the results of this thesis can be generalized only to a limited degree, and 

studies on high-risk samples are needed. Nevertheless, prevalence rates for CM were on 

average comparable to the prevalence observed in the German general population. 

Generalizability of the results is further restricted by the small sample sizes (in particular 

regarding hair samples of newborns in Study II). Limited sample size also prevented the 

investigation of specific effects of different types of CM or sex-specific analyses. These 

aspects should be considered in future studies. With regard to the aforementioned limited 

generalizability, it seems noteworthy that this thesis revealed CM-related effects in a sample 

of well-educated women with relatively low psychosocial burden (i.e., the majority lived in 

stable relationships, had no financial problems, did not live in cramped living conditions, and 

reported no physical violence in their partnership during pregnancy).  

Further limitations relate to the analyses of DHEA and cortisol in hair: hair samples of 

mothers and their infants do not represent the same time period as their lengths differed (3 cm 

in mothers vs. approximately 1 cm in newborns) in Study II. Prenatal hair starts growing in 
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the third trimester of pregnancy, but prenatal hair growth rate is unknown. The systematic 

effect of hair steroids on prenatal hair growth rate has not been investigated so far and can 

thus not be ruled out in our sample. Moreover, incorporation of steroids in hair is still debated, 

as are analytical methods and applicability of hair steroids as biomarkers assessing chronic 

stress (Gow, Thomson, Rieder, van Uum, & Koren, 2010; Grass et al., 2015; Pragst & 

Balikova, 2006; Russell et al., 2012; Russell et al., 2015; Stalder & Kirschbaum, 2012; 

Wippert, Honold, Wang, & Kirschbaum, 2014).  

3.6 Conclusion and implications of the present findings for research and prevention 

The findings of this dissertation contribute to our understanding of the sequelae of CM at the 

biological, social, and psychological level in several ways: at the psychobiological level, 

results of this thesis indicate that maternal CM can have long-lasting effects on the HPA axis, 

which extends into pregnancy. Moreover, the results of this thesis hint toward a biologically 

transmitted effect of maternal CM on the next generation, which may be mediated via the 

intra-uterine interaction of maternal-placental-fetal endocrine systems. More specifically, 

CM-related associations between maternal and the offspring’s prenatal HPA axis activity were 

reflected by elevated DHEA concentrations measured in hair. Thus, this thesis emphasizes the 

importance of investigating DHEA together with cortisol, instead of relying on cortisol as a 

sole measure of HPA axis activity. Furthermore, this thesis confirms the feasibility to 

retrospectively assess both hormones in the hair of newborns. Analyzing hormone 

concentrations in the hair of mothers and their newborns is thus a promising approach for 

investigating transgenerational effects. However, the physiological underpinnings of the 

association between maternal (traumatic) stress and prenatal HPA axis activity of the offspring 

are only partly understood, and further research on the basic physiological mechanisms of the 

maternal-placental-fetal interaction is needed. Furthermore, the results of Study II are novel 

and sample size is small; thus, results need replication. Future studies should investigate the 

long-term effects of elevated DHEA concentrations in pregnancy on health outcomes in the 

mothers and their offspring.  

Moreover, additional physiological systems seem to be involved in the sequelae of CM. More 

specifically, alterations of the immune system and processes of cell aging may mediate the 

association of CM and health problems in adulthood and are particularly promising to deepen 
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our understanding of biologically transmitted consequences of CM (for a review see Study I). 

In particular, more human studies are needed that investigate the physiological mediators 

between CM and adult health as well as the transgenerational transmission of CM (including 

the role of epigenetics). 

On the psychosocial level, this dissertation extends our understanding of the particular 

vulnerability and specific challenges of women with a history of CM during transition into 

motherhood. This is a particularly sensitive period for the development of mother and infant 

with immediate effects on mother-child attachment but also with long-lasting effects on the 

child’s health throughout life. In more detail, maternal CM was related to elevated levels of 

postnatal distress (Study IV) and higher number of psychosocial risk factors (Study III). 

Importantly, social support provided by friends may act as a protective factor in the 

postpartum period for women with a history of CM (Study IV). Reducing the number and 

impact of psychosocial risk factors and levels of postnatal distress together with helping 

mothers to enhance their ability to promote and maintain supportive relationships are 

promising targets for intervention. In this way, one may not only enhance the mothers’ well-

being but also increase the quality of the caregiving context for their infants and thereby 

reduce the risk for transgenerational effects of CM (Collishaw et al., 2007). This thesis 

highlights the importance of an early screening for psychosocial risk factors and confirms the 

feasibility to screen for CM and further risk factors shortly after parturition.  

To conclude, this thesis takes a multiperspective approach and adds to our knowledge on the 

long-lasting and transgenerational consequences of CM during transition into motherhood 

while simultaneously emphasizing the need for further research in many areas. The studies of 

this thesis indicate that exposure to adverse childhood experiences such as CM may lead to (a) 

long-lasting alterations in HPA axis regulation that extend into pregnancy, (b) higher 

psychosocial vulnerability (i.e., higher number of psychosocial risk factors and elevated levels 

of postnatal distress) of affected women during transition into motherhood, and (c) 

transgenerational consequences on prenatal HPA axis activity; however, (d) social support 

provided by friends may mitigate the negative effect of CM and buffer maternal postnatal 

distress. The time around birth is a particularly sensitive period for both women and their 

babies. Early exposure to psychological, social, or biological (risk) factors as part of the 

sequelae of their mothers’ history of CM may have long-lasting consequences for the 
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newborns. The results of this thesis and other research extend our knowledge on 

developmental pathways underlying CM to later health outcome and transgenerational 

transmission. Interventions aiming at both reducing psychosocial risks and increasing the 

ability to establish and maintain relationships and thereby enhancing social support by friends 

seem promising to promote resiliency in the affected women and even in the following 

generation(s). 
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Child maltreatment (CM) not only has detrimental and lifelong psychological consequences, but also can lead to
lasting alterations in core physiological systems—a biological memory of CM. Furthermore, some of these alterations
might even be transmitted to the next generation. This article describes current knowledge about the effects of CM
on the stress system (i.e., the hypothalamus–pituitary–adrenal axis), on cellular aging (i.e., telomere length and
telomerase activity), and on the immune system. Furthermore, we want to initiate research on the question of
transmission of the described physiological alterations subsequent to CM to the next generation—possibly through
epigenetic imprinting. As diverse neurobiological factors and epigenetics are closely linked, these different research
fields should join forces to gain a deeper understanding of the biological determinants and sequelae of CM and its
transmission.
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Introduction

Child maltreatment (CM) has detrimental effects on
children’s development with psychobiosocial conse-
quences throughout life. Furthermore, CM—and its
consequences—can be transmitted to the next gen-
eration, leading to a transgenerational cycle of mal-
treatment (TCM). This article aims at describing ex-
isting knowledge on neurobiological determinants
and sequelae of CM—a biological memory of CM.
Furthermore, we will respond to possible transgen-
erational effects of CM. We do not attempt to sys-
tematically review all of the work in this widespread
field. Rather, we want to connect knowledge from
different fields of research—stress system, immune
system, cell aging, and epigenetics—to stimulate re-
search on this innovative and societally important
topic.

CM includes sexual, physical, and emotional
abuse, as well as physical and emotional neglect
(cf. Refs. 1–3), and there is strong evidence that
different forms of maltreatment are interrelated.4,5

Furthermore, the number of different types of mal-
treatment (e.g., beating, verbal humiliation) might

be critical in the development of consequential dys-
functions. We know from posttraumatic stress dis-
order (PTSD)—a psychiatric condition that can de-
velop after traumatic experiences—that the risk for
developing the disorder increases with the number
of different traumatic event types experienced, that
is, with increasing traumatic load.6–8 Similarly, in
CM, a cumulative effect on developmental prob-
lems during adolescence and health in adult life can
be supposed9,10—an effect that could be described
as maltreatment load.

Prevalence rates for maltreatment vary consid-
erably due to methodological issues, like differing
definitions of maltreatment, variations in assess-
ment methods (e.g., agency report, self, or parent
report), or samples used, but also due to high es-
timated numbers of unreported cases. Cumulative
prevalence rates between 5–35% are reported for
physical abuse, 4–9% for severe emotional abuse,
15–30% for sexual abuse in girls and 5–15% in boys,
and 6–11.8% for neglect (cf., Ref. 11).

Common consequences of CM are mental health
problems, such as PTSD, depression, and anxiety, as
well as cognitive distortions, risky sexual behavior,

doi: 10.1111/j.1749-6632.2012.06617.x
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obesity, and criminal behavior.11,12 Furthermore,
maltreated children are reported to have poorer
physical health throughout life, including cardiovas-
cular disease, diabetes, cancer, frequent headaches,
accelerated cell aging, and even premature mor-
tality.13–15 Maltreatment may be especially detri-
mental in early childhood, as this time period is
characterized by rapid neuroendocrinological de-
velopment, which renders the brain and stress axes
especially vulnerable to the influence of stress.16

Children of parents with a history of CM are at in-
creased risk to experience CM themselves,17–20 lead-
ing to a transgenerational cycle of maltreatment,
with transmission rates around 7%.17,21 However,
importantly, the majority of parents with their per-
sonal CM experiences do not maintain the cycle of
maltreatment.17,22 Several risk and protective fac-
tors are known to play a role in TCM. Poor parenting
styles, combined with parenting at under 21 years,
history of mental illness, and residing with a vio-
lent adult put families at increased risk for TCM,23

whereas financial stability, social support, a caring
and stable caregiver appear to be protective.17,24

Identifying pre- and perinatal factors that play a
role in the determinants and sequelae of CM, as well
as in the transmission of maltreatment to the next
generation, is an important step that will finally help
to advance interventions and services to families and
children at risk.

Biological mechanisms in CM-related
disorders and in TCM

To understand the development of a biological
memory of CM as well as the transmission of CM,
mediating biological factors have to be taken into
account. In this paper, the state of research on alter-
ations in the neurobiological systems (i.e., HPA axis,
biomarkers of cell aging, and the immune system),
which are involved in the etiology of CM-related
dysfunctions and in the transmission of maltreat-
ment as well as epigenetic mechanisms in TCM, will
be characterized. A brief introduction to these bio-
logical systems will be given, followed by a narrative
review of studies concerning the association of the
particular system and CM as well as TCM, respec-
tively.

HPA axis
The HPA axis is a key factor in the response to stress
and leads to the release of the stress hormone cor-

tisol. In response to stress, corticotrophin-releasing
hormone (CRH) is released from the hypothalamus,
which stimulates the release of adrenocorticotropin
releasing hormone (ACTH) in the pituitary gland,
resulting in the release of glucocorticoids (mostly
cortisol) from the adrenal gland into blood circula-
tion. The activity of the HPA axis is subject to a pre-
dictable circadian cycle and regulates itself by nega-
tive feedback loops, that is, CRH and ACTH release
is inhibited when levels of blood cortisol are high.
Temporarily elevated cortisol levels in response to
an acute stressor are important for the organisms’
adaption to environmental stressors and are needed
to maintain homeostasis. However, childhood ad-
versity seems to alter HPA axis activity, and these
early changes persist.25 Chronically altered levels
of cortisol increase the risk for later psychopathol-
ogy like depression (which is associated with hyper-
cortisolism26) or PTSD (which is associated with
hypocortisolism in patients with PTSD due to phys-
ical or sexual abuse27), but also for stress-related
diseases like asthma or rheumatoid arthritis.28 In
this context, the suppressing effect of cortisol on
the immune system has to be mentioned, which can
result in excessive inflammation.

Early life stress has been linked to abnormal func-
tioning of the HPA axis in several investigations.
But evidence of alterations in the HPA axis in the
aftermath of CM is inconsistent (for a review, see
Ref. 25). The conflicting results on HPA axis alter-
ations after CM might stem from methodological
issues like the operationalization of maltreatment,
the sample (e.g., psychiatric patients vs. general pop-
ulation), or the collection and measurement of cor-
tisol.29 So far, cortisol has mostly been measured in
urine, blood, or saliva. These measurements allow
the assessment of cortisol over short time periods
(minutes in blood or saliva, hours in saliva), but are
subject to situational factors (e.g., food intake, per-
ceived stress). In particular, the circadian rhythm
of cortisol production makes it difficult to compare
results, and the samples should be taken in accor-
dance with a strict protocol. A new and promising
approach to overcome these methodological prob-
lems is the analysis of cortisol in hair, in which corti-
sol levels can be estimated over longer time periods
(approximately three months).30 The differing re-
sults on HPA axis activity subsequent to CM and/or
trauma might also mirror the influence of other
hormones, which are known to inhibit cortisol. The
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hormone dehydroepiandrosterone (DHEA) is a
cortisol antagonist and protects the brain—in
particular the hippocampus—from the damaging
effect of cortisol and inhibits excessive inflamma-
tory processes resulting from cortisol.31 When es-
timating HPA axis activity, one should not only
rely on cortisol levels, but also should consider
using the ratio of cortisol and the cortisol an-
tagonist DHEA. Studies have shown that the cor-
tisol/DHEA ratio can serve as a more reliable
marker of HPA axis activity (for an overview, see
Ref. 31).

Despite conflicting results, one can reason that
CM leads to a dysregulation of the HPA axis, thereby
impairing stress reactivity as well as health (through
the influence of cortisol on inflammation) through-
out the life of affected individuals. Even worse, al-
terations of the HPA axis might be transmitted to
the next generation leading to a potential vulner-
ability of the infant’s stress system, but there are
only a few studies that address transgenerational ef-
fects. A 25-year longitudinal study observed lower
morning cortisol as well as altered cortisol release
during the course of the day in control children
compared with children of mothers that reported
social withdrawal in their childhood.32 As no cor-
tisol levels of the mothers were assessed, develop-
mental similarities in stress response patterns be-
tween mothers and their children can be supposed
to exist but not confirmed in this study. In another
study, lower baseline cortisol in infants of CM moth-
ers were observed compared with control mother–
infant pairs.33 Transgenerational effects of maternal
stress caused by mental disorder on the HPA axis of
their infants have also been confirmed in mothers
with depression34,35 or PTSD.36,37

The HPA axis is the core system for stress reg-
ulation and affects other important physiological
systems, for example, the immune system. An ef-
fect of maternal CM on the infants, HPA axis would
increase the risk for impaired stress adaption and
stress-related illnesses in these children from the
very beginning of their life. We need to understand
the mechanisms of the transmission of altered HPA
axis activity and develop interventions to circum-
vent the way in which experiences of maltreatment
not only affect the life of a mother negatively, but also
affect her children. More studies on the transmission
of HPA axis dysregulations to the next generation
are needed. These studies should try to overcome

methodical problems, for example, by strict mea-
surement protocols, using the cortisol/DHEA ratio
to estimate HPA axis activity, or by considering new
methods like the analysis of cortisol in hair.

Cell aging
Chronic and severe psychological stress can lead to
premature cell aging, measured by telomere length
and telomerase activity.38 Telomeric DNA is com-
posed of repetitive DNA sequences (in humans
TTAGGG); it caps the end of chromosomes and
promotes chromosomal stability. In the process of
somatic cell division, the telomere is not fully repli-
cated and thus shortened at each replication,39 fi-
nally leading to programmed cell death or senes-
cence.40 The enzyme telomerase adds the necessary
telomeric DNA and has direct telomere-protective
functions.41 Telomere length and telomerase activity
are accepted biomarkers for cell aging and longevity,
and shortened telomeres have been linked to sev-
eral age-related disorders like cardiovascular disease,
cancer, diabetes,42,43 and even all-cause mortality.44

In one of the first investigations on the effects
of psychological stress on cell aging, women with
high rates of chronic stress showed lower telom-
erase activity and accelerated telomere shortening
compared with women with low stress levels.38

Shortened telomeres have in the meantime been
confirmed in the aftermath of CM as well: one
study observed shorter telomere length in mentally
healthy adults with a history of maltreatment com-
pared with nonmaltreated controls.45 In particu-
lar, neglect or other adverse childhood experiences
(ACE), such as parents’ divorce or death of par-
ent, which are usually seen as less detrimental than
physical or sexual abuse, can affect health through
telomere shortening in adult life, with a difference of
640 bp compared with individuals without adverse
childhood experiences.46 With an average shorten-
ing rate of 31–63 bp per year (average shortening
rate across adulthood from 20–95 years; cf. Ref. 38),
this can translate into a 7- to 15-year difference in life
span. Adults (with and without an anxiety disorder)
who reported ACE showed shorter telomeres than
adults without a history of ACE.47 Furthermore, a
recent study on socially deprived children confirmed
that accelerated telomere shortening can already be
detected during childhood.48 O’Donovan et al.49

observed reduced telomere length subsequent to
CM in PTSD patients. Importantly, the number of
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different categories of traumatic events in childhood
was linearly associated with accelerated telomere
shortening, indicating a cumulative effect of child-
hood trauma (maltreatment load). CM also ac-
counted for the effect of PTSD on telomere length
in this study. Only one study so far failed to confirm
an association between CM and shorter telomere
length.50 This might be due to the rather superfi-
cial assessment of CM, as participants were asked
only five questions regarding whether they had
experienced physical, emotional, or sexual abuse
in childhood or a later time period. In addition,
the study included only participants who were
twins.

Research on accelerated telomere shortening in
CM is still sparse, and more research on the under-
pinnings of telomere shortening and possible trans-
generational effects is needed. The role of telomerase
activity has not yet been investigated in CM.

Immune system
The immune system protects the body from
pathogenic organisms like bacteria, viruses, fungus,
or defective cells of the own body. After tissue in-
jury, but also in response to stress, inflammatory
processes are implemented by the immune system
via the release of pro- and anti-inflammatory cy-
tokines. Inflammatory processes, however, have also
been linked to the development of several chronic
diseases such as cardiovascular, autoimmune, men-
tal, or neurodegenerative diseases.51–53

A large longitudinal study confirmed long-term
effects of CM on adult inflammation. Individuals
with a history of childhood maltreatment or so-
cial isolation had an increased risk for heightened
inflammation (C-reactive protein level > 3 mg/L)
in adulthood, independent of the influence of ad-
ditional early life stress, stress in adulthood or
adult health, and health behavior in this prospective
study.54,55 In a study with 132 healthy older adults,
including 58 dementia family caregivers, a history of
multiple childhood adversities or childhood abuse
was associated with elevated levels of proinflam-
matory cytokines.46 The reported relationship was
more pronounced in caregivers compared with non-
caregivers. Another study showed a greater overall
peripheral release of the proinflammatory cytokine
interleukin (IL)-6 and elevated IL-6 concentrations
during a stress test in individuals with CM, com-
pared with nonmaltreated controls.56

Potentially, traumatic experiences might also al-
ter immune function via epigenetic changes. For
example, Uddin et al.77 demonstrated that a greater
number of unmethylated genes led to changes in
gene expression, which were related to altered im-
mune function.

We hypothesize that CM can also influence the
immune system of the next generation—possibly
via epigenetic pathways—leading to higher risks for
illnesses in children of mothers with CM. One study
showed that children of mothers who were exposed
to chronic interpersonal violence (during childhood
as well as later on) had elevated IgE levels,57which
are associated with the development of allergies in
later life.58 The mechanism underlying this trans-
generational effect of CM on the immune system
was not investigated in this study. We assume that
epigenetic pathways can explain such phenomena.
Immunological “knowledge” seems to be epigenet-
ically passed from the mother to her infant during
limited neonatal imprinting periods (discussed fur-
ther below), as well as during gestation, with gen-
erally beneficial effects for the child’s immune sys-
tem.59–61 Despite the theoretical knowledge about
such epigenetic transmission processes, very few
studies address transgenerational pathways of im-
mune alterations in CM.

The role of epigenetic alterations
in maltreatment, trauma, and the transmission
of both
Usually when speaking of “inheritance” one refers to
the passing of genetic information from one gener-
ation to the next.62 However, not only the presence
of genes but the level of gene expression determine
individual variations in offspring phenotype. The
level of gene expression can be regulated by genetic
polymorphisms, but there is mounting evidence
that environmental effects can be transmitted to
following generations via epigenetic alterations,62

as was, for example, described for the immune
system in the aforementioned study by Sternthal
et al.57

Epigenetic mechanisms, that is, alterations in
chromatin structure such as DNA methylation, hi-
stone modifications, and RNA interference, can oc-
cur in response to CM and might be involved in the
transgenerational transmission of childhood mal-
treatment and traumatization.63,64 There are dif-
ferent pathways by which epigenetic alterations in
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the offspring of CM mothers can be explained.
First, stress during pregnancy might directly alter
the epigenome of the child (e.g., Ref. 65). Second,
postnatal mother–infant interactions and low ma-
ternal care, which can be altered as a consequence of
maltreatment experiences of the mother, can change
the infant’s epigenome. Alterations in the methyla-
tion status of specific gene sites were observed in
rat pups as a result of low maternal care behavior,
compared with high maternal care. This was shown
for the glucocorticoid receptor gene promoter in the
hippocampus,66 the glutamic acid decarboxylase 1
(GAD1) promoter in the hippocampus,67 and the
brain-derived neurotrophic factor (BDNF) gene.68

Cross-fostering seems to reverse the methylation
changes associated with less attentive maternal care,
emphasizing the ongoing importance of environ-
mental influences and the possibility for interven-
tions.66 There is also one study that did not find
alterations in the methylation status (in the gluco-
corticoid receptor promoter region) after early life
adversity in rat pups, although abnormal behaviors,
increased neurotrophin levels, and HPA axis dysreg-
ulation were observed.69 Third, gametic transmis-
sion of epigenetic alterations can occur; for exam-
ple, unpredictable and chronic separation from the
mother altered DNA methylation in the promoter
region of several candidate genes in the germline of
male mice.70 The epigenome is largely erased during
early preimplantation development of the germline
and during germ cell development. However, some
epigenetic marks are maintained, thus permit-
ting gametic transmission of epigenetic alterations,
making transgenerational epigenetic inheritance
possible.71

Very few studies have investigated transgener-
ational transmission of epigenetic changes subse-
quent to traumatic stress in humans. The first hu-
man study on this topic investigated influences of
stress during pregnancy on the infant’s epigenome.
Exposure to depressed mood of the mothers in the
third trimester of pregnancy was related to increased
neonatal methylation levels at the glucocorticoid
receptor promoter region.72 Interestingly, this in-
crease of methylation levels was associated with an
elevated stress responses of the HPA axis at three
months after birth. Prenatal exposure to mater-
nal depressed mood also affected the methylation
patterns at the serotonin-transporter-linked poly-
morphic region (5-HTTLPR).73 And maternal ges-

tational exposure to interpartnership violence in-
fluenced the methylation status in the promoter of
the glucocorticoid receptor in the offspring even
10–19 years after birth.65 The few studies in humans
point out that maternal stress during pregnancy
can alter methylation patterns in their infants in
affective- and stress-related gene sites (5-HTTLPR,
glucocorticoid receptor gene), presumably leading
to alterations in neurobiological systems in the in-
fant. Evidence, however, is still sparse and more and
larger studies need to be implemented.

In investigating epigenetics, one has to keep in
mind that results of epigenetic alterations measured
in blood have to be interpreted with caution. Epi-
genetic changes are cell specific, and so far it is un-
known how findings from the blood reflect changes
in the brain. One study showed that childhood abuse
leads to epigenetic changes in the brain in humans.74

In this study, alterations in the gene expression in
the glucocorticoid receptor were found in the hip-
pocampus of suicide victims with a history of child
abuse compared with suicide victims without a his-
tory of child abuse and controls. Nevertheless, the
issue of relating epigenetic findings in the blood
with alterations in the brain remains open and has
to be further addressed in humans and in animal
models to gain a better understanding of the exact
mechanisms of epigenetic transmission.

Epigenetics might be the key for understanding
transgenerational transmission processes in CM and
trauma. But knowledge from human studies is very
limited and there are still methodological limita-
tions that do not allow the generalization of study re-
sults (e.g., other influencing factors besides CM can-
not be controlled in such studies). Nevertheless, the
investigation of epigenetic alterations subsequent
to CM and—most importantly—the transmission
to the next generation seems to be a worthwhile
undertaking.

Connecting neurobiology and epigenetics

The aforementioned neurobiological and epigenetic
systems are closely linked to each other and to en-
vironmental factors (see Fig. 1). Early life experi-
ences can modulate the stress axis (i.e., the HPA
axis), thereby altering basal cortisol levels as well
as the release of cortisol after a stressor. The stress
response might also be influenced by epigenetic
processes, for example, by influencing the gluco-
corticoid receptor promoter (cf. Ref. 65). Excessive
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Figure 1. Schematic illustration of the association of core physiological systems that are altered subsequent to child maltreatment
(cf. upper panel, mother), as well as the transmission of these alterations to the next generation (cf. lower panel, child). GR =
glucocorticoid receptor.

activation of the body’s stress systems can also accel-
erate telomere shortening, and thus, premature cell
aging. Furthermore, the stress hormone cortisol is
immunosuppressive. However, under severe stress,
cortisol can potentiate, instead of inhibit, the activ-
ity of IL-1 and IL-6,75 leading to elevated inflamma-
tion by impairing the functioning and regulation of
the immune response to stress. Stress-related acti-
vation of the immune system might also be linked to
telomere shortening and thereby an earlier onset of
age-related diseases. Under acute and chronic stress,
the number of immune cells increases and there-
fore the rate of cell division in immune cells rises.
This increased rate of cell division results in a faster
loss of telomere sequences. Moreover, cell culture
studies have demonstrated that cortisol concentra-
tions that are equal to physiological conditions sup-
press telomerase activity, which additionally leads
to further telomere shortening.76 This highlights
the importance of an interdisciplinary, multiper-
spective approach in studying the mechanisms and
consequences of CM and TCM, respectively. Join-
ing forces in the field of CM and investigating the

psychological mechanisms, risk, and protective fac-
tors in CM, and relating these to the various bi-
ological systems, is necessary in future studies. In
particular, longitudinal designs that investigate psy-
chological and biological functioning at the same
time are necessary to gain a deeper understanding
of the mechanisms in CM and TCM and, finally, to
develop tailored early interventions for families and
children at risk.
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Abstract

Background: Child maltreatment (CM) has severe effects on psychological and physical health. The hypothalamic-
pituitary-adrenal (HPA) axis, the major stress system of the body, is dysregulated after CM. The analysis of cortisol
and dehydroepiandrosterone (DHEA) in scalp hair presents a new and promising methodological approach to
assess chronic HPA axis activity. This study investigated the effects of CM on HPA axis activity in the last trimester of
pregnancy by measuring the two important signaling molecules, cortisol and DHEA in hair, shortly after parturition.
In addition, we explored potential effects of maternal CM on her offspring’s endocrine milieu during pregnancy by
measuring cortisol and DHEA in newborns’ hair.

Methods: CM was assessed with the Childhood Trauma Questionnaire (CTQ). Cortisol and DHEA were measured in
hair samples of 94 mothers and 30 newborns, collected within six days after delivery. Associations of maternal CM
on her own and her newborn’s cortisol as well as DHEA concentrations in hair were analyzed with heteroscedastic
regression models.

Results: Higher CM was associated with significantly higher DHEA levels, but not cortisol concentrations in
maternal hair. Moreover, maternal CM was positively, but only as a non-significant trend, associated with higher
DHEA levels in the newborns’ hair.

Conclusions: Results suggest that the steroid milieu of the mother, at least on the level of DHEA, is altered after
CM, possibly leading to non-genomic transgenerational effects on the developing fetus in utero. Indeed, we
observed on an explorative level first hints that the endocrine milieu for the developing child might be altered in
CM mothers. These results need extension and replication in future studies. The measurement of hair steroids in
mothers and their newborns is promising, but more research is needed to better understand the effects of a
maternal history of CM on the developing fetus.
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Background
Child maltreatment (CM) can have detrimental psycho-
logical and biological consequences for the affected
individuals and may even affect the next generation via
behavioral (e.g., parenting) but probably also via gen-
omic and non-genomic biological pathways. An elevated
risk for diverse health problems in adulthood has been
described in individuals with a history of CM; for
example, psychopathology, cardiovascular disease, can-
cer, or even premature mortality [1–3]. One possible
underlying mechanism between CM and later physical
health problems may be the dysregulation of the
hypothalamic-pituitary-adrenal (HPA) axis, the body’s
major stress system. Functional HPA axis activity is
essential for the regulation of metabolic processes in
order to maintain physiological homeostasis, but its
functioning can be dysregulated upon chronic stress
such as CM, in particular when it occurs during sensitive
developmental periods.
A stress-induced activation of the HPA axis leads to

the release of corticotropin-releasing hormone (CRH)
from the hypothalamus, which causes the secretion of
adrenocorticotropic hormone (ACTH), and in turn re-
sults in the secretion of glucocorticoids (mainly cortisol)
from the adrenal cortex. Besides cortisol, the steroid
hormone dehydroepiandrosterone (DHEA) and its
sulfate ester DHEA-S are released upon stress. There is
growing interest in the investigation of both cortisol and
DHEA, as their interplay impacts many physiological
systems via genomic and non-genomic mechanisms,
but they seem to have opposing biological, neurological
and immune-related functions (for a review see [4]).
Hence, taking both hormones into account may be a
more sensitive index for the regulation of HPA axis
activity [4].
A stress-induced increase of cortisol is crucial in

response to environmental stressors as it results in the
provision of energy by increasing the release of
glucose and inhibition of non-essential functions (e.g.,
reproduction, growth; [4]). However, persistently al-
tered levels of cortisol can have health-threatening ef-
fects (for more details see [5, 6]).
DHEA can antagonize some of the effects of cortisol [7].

Indeed, neuroprotective, antioxidant, anti-inflammatory,
and immune-modulatory effects have been described
for DHEA (for details on metabolic pathways and
physiological function of DHEA see e.g. [8–11]). It is
related to a broad range of physiological processes, as
DHEA is a precursor of many other steroid hormones
(e.g., testosterone, estradiol; [8–10, 12]). Both cortisol
and DHEA have been suggested as biomarkers for the
regulation of HPA axis activity and related to psychi-
atric diseases such as depression, anxiety, PTSD, de-
mentia, eating disorder, and externalizing problems

during childhood, adolescence and even adulthood
(for reviews see [4, 8]).
CM as a chronic and traumatic stressor can lead to a

persistent dysregulation of the HPA axis activity, result-
ing in altered cortisol secretion in affected individuals
[13] and their children [14]. However, findings on long-
term effects of CM on cortisol measured in blood, urine
and saliva are mixed (e.g., [15–18]). By measuring corti-
sol in hair as a reliable measure of chronic HPA axis ac-
tivity [19–21], several studies found an association of
CM with lower levels of cortisol: an association of CM
and decreased hair cortisol levels, independent of current
major depression diagnosis was reported in a study with
depressed patients (27 women and 16 men; mean age
41.7) and healthy age- and sex-matched controls [22]. An-
other study with 55 healthy college students (18 to 24 years
of age) also reported a negative association of adverse
childhood experiences and hair cortisol [23].
In contrast to cortisol, only few studies considered the

role of DHEA in the aftermath of CM so far. These
studies investigated CM in PTSD patients with mixed
results: whereas one study observed an association of
CM with elevated concentrations of DHEA in blood
plasma of PTSD patients [24], another study investigat-
ing a sample of adult smokers with and without PTSD
did not find a significant effect of CM on DHEA
concentrations in blood serum [18]. In the aftermath of
sexual trauma, PTSD patients showed significantly
reduced DHEA levels compared to age-matched controls
in two studies measuring steroids in saliva [25] and
blood [26]. As all reported studies investigated DHEA in
blood, the assessment of DHEA in hair as a cumulative
measure over time might clarify the existing inconsistent
findings.
In addition, CM may also impact the affected individ-

ual’s offspring: children of mothers with a history of CM
showed higher salivary cortisol concentrations compared
to children of control mothers [14]. An effect of mater-
nal traumatic experiences in adulthood on the offspring’s
HPA axis regulation was confirmed in infants of mothers
living with PTSD, with lower cortisol concentrations in
saliva [27] and blood serum [28] of the offspring.
Parental CM may affect the offspring’s health and

development by the dynamic interplay between environ-
mental (e.g. parenting behavior, health behavior like
smoking), and biological mechanisms (including genetic,
epigenetic and non-genomic imprinting via the endocrine
milieu during pregnancy). The offspring’s biological
constitution may be influenced during the prenatal period
already, which is one of the most sensitive periods for
development [29]. On the endocrine level, a dysfunctional
activity of the maternal HPA axis (e.g., due to a history of
CM) may influence the developing HPA axis and endo-
crine milieu of the fetus during gestation with persisting
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effects on the offspring’s HPA axis regulation and health.
Indeed, during pregnancy maternal, fetal, and placental
endocrine systems strongly interact in maintaining intra-
uterine homeostasis, ensuring maturation of vital organs
in the developing fetus and the timing of parturition [30].
Whereas cortisol is essential for fetal development, as it
stimulates the differentiation and maturation of vital
organ systems (in particular the fetal lungs) before birth
(for reviews see [30–33]), DHEA (and its sulfated form
DHEAS) is critical for the physical and neural develop-
ment, as it is the main source for estrogen synthesis in the
placenta, which plays a pivotal role in the timing of
parturition and thus for the health and survival of the
newborn [30, 32]. Furthermore, DHEA is essential for
brain development and is involved in neurite growth,
neurogenesis, neuronal survival, and apoptosis (for re-
views see [8, 9]).
Although steroidogenesis in maternal, placental and fetal

compartments is interdependent (for a review see [34]), the
fetal HPA axis represents a separate biological system that
is worth studying, as cortisol and DHEA, whether of fetal
or maternal origin, are likely to influence development, and
potentially have long-term effects on HPA function.
The analysis of cortisol and DHEA in scalp hair

presents a new and promising methodological approach
to measure these endocrine steroids in a non-invasive
manner. Contrary to measuring acute circulating levels
of cortisol and DHEA in body fluids such as blood,
urine, or saliva, the assessment of cortisol and DHEA
concentrations in hair allows for the retrospective ana-
lysis of the total exposure to these steroids over time
[19–21]. Furthermore, the analysis of steroids in hair
overcomes some of the methodological limitations when
using body fluids [21] such as circadian fluctuations
throughout the day.
The aim of this study was to investigate the influence

of CM on the regulation of the HPA axis during preg-
nancy by measuring cortisol and DHEA in hair samples
of postpartum women shortly after parturition. The ana-
lyzed 3 cm hair segment of these mothers was assumed
to reflect the last trimester of pregnancy. Following pre-
vious findings on CM-related reductions in hair cortisol
levels [22, 23], we expected a negative association of the
severity of maternal CM with cortisol concentrations in
the last trimester of pregnancy measured in hair of
postpartum mothers. Furthermore, we also explored an
association of CM and DHEA levels in the last
trimester of pregnancy measured in the hair of
postpartum women. In addition, we tested a potential
association of the mothers’ CM experiences and her
offspring’s HPA axis in an explorative analysis. Corti-
sol and DHEA were measured in the newborn’s hair,
which were assumed to reflect fetal HPA axis activity
before parturition.

Methods
Study design and population
Mothers and their newborns were recruited in the ma-
ternity ward of the University Hospital Ulm, Germany.
Exclusion criteria were maternal age under 18 years of
age, insufficient knowledge of the German language,
severe complications during parturition, severe health
problems of mother or child, as well as maternal drug
consumption or psychotic disorders. Of 1460 mothers
that were invited to participate, a total of 240 gave written
informed consent within six days after parturition
(median = 2 days; range = [0; 6] days); basic socio-
demographic information was assessed and mothers were
screened for CM experiences using the German version of
the Childhood Trauma Questionnaire (CTQ; [35]).
To ensure sufficient statistical power to detect long-

term effects of maltreatment experiences, we oversampled
for higher CTQ sum scores: Based on the distribution of
CTQ sum scores obtained in a pilot study with N = 185
postpartum women (unpublished data), the CTQ scale
was divided in 25% quantiles, resulting in the following
value ranges: 25–28 (25%), 29–32 (50%), 33–39 (75%) and
40–125 (100% quantile). We aimed at the same number of
women in each value range at a three-month follow-up
(cf. below and Additional files 1, 2 and 3). As expected,
the distribution of CTQ sum scores was skewed to the
right. Thus, we recruited all women with CTQ sum
scores ≥ 40. For every woman with a sum score ≥ 40
who participated at the three-month follow-up, we
consecutively included one women in the other value
ranges. To compensate for drop-outs between t0 and
follow-up, value ranges were filled up each time when a
woman dropped out at follow-up, so that slightly more
women were recruited at t0 than in an ideal situation
without drop-outs. This led to the inclusion of 112
mothers at t0 (28 with CTQ sum score ≥ 40; 26 in the
range 33–39, 21 with scores between 29 and 32 range
and 37 with scores ≤ 29), of which hair samples could
be obtained from 106 mothers and 49 newborns.
Samples of one mother and 19 infants had to be
excluded as the hair sample weight was below the mini-
mum of 5 mg. Mothers with any intake of medication
during pregnancy with known effects on HPA axis
activity (e.g. glucocorticoids) were excluded. This led to
the additional exclusion of another eleven mothers (no
further hair samples of newborns had to be excluded).
The final sample consisted of N = 94 mothers and
N = 30 newborns. Study procedures and drop-outs are
described in Additional file 1. Participants received 10€
for study participation at t0. All procedures were ap-
proved by the ethics committee of Ulm University.
At the time of recruitment, mean age of the 94 women

was 32.45 years (range = [21; 44], SD = 5.44 years). Ges-
tation lasted between 37 and 42 weeks (mean = 39.70,
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SD = 1.37). Further sociodemographic and medical data
is reported in Table 1.
Mothers and newborns who were excluded due to low

weight of hair sample or medication during pregnancy
did not differ from mothers and newborns included with
respect to CM experiences, maternal age, weeks of
gestation, infants’ birth weight, marital status, education
level, or maternal perceived stress in the last month of
pregnancy (all p > .05).
In a subsample of N = 42 mothers, more detailed

information on adverse childhood experiences was

assessed with the German version of the Maltreatment
and Abuse Chronology of Exposure (MACE; [36, 37])
three months after parturition. For the interested reader,
we report recruitment and data assessment, study
procedure and results regarding the association of
MACE scores and HPA measurements in hair of these
N = 42 mothers and their N = 15 newborns in
Additional files 1, 2, and 3 respectively.

Psychological measures
Maltreatment load
CM was measured with the German version of the short
form of the Childhood Trauma Questionnaire (CTQ;
[35]). Experiences of emotional abuse, physical abuse,
sexual abuse, emotional neglect, and physical neglect are
assessed with five items each and rated on a five-point
Likert scale. Ratings of the 25 items were summed up,
with higher values indicating higher maltreatment load.

Covariates
The following demographic, medical and psychological
data were assessed as potential confounding variables on
the effect of childhood maltreatment on hair steroids:
maternal age, body mass index (BMI), smoking status,
hair treatment (i.e., coloring, permanent wave or dyeing)
in the past three months, perceived stress during the last
month (PSS4; [38]), as well as gestational age and birth
weight. The prevalence of maternal lifetime psychiatric
diagnoses was assessed via self-report with the question
whether one had ever been diagnosed with a psychiatric
disorder during one’s lifetime.

Collection of hair and analysis of cortisol and DHEA using
HPLC-coupled mass spectrometry
Hair strands were cut from the posterior vertex region
of the mothers within six days after parturition as close
to the scalp as possible. In order to gain enough material
for analyses (> 5 mg), two to three hair strands (~ 3 mm
diameter) were collected following recommendations
provided by the Society of Hair Testing [39]. In the in-
fants, two to three hair strands were obtained following
the same protocol. However, as hair in newborns is
sparse, hair strands were cut at locations with most hair,
most often at the hairline beneath the ear. Hair samples
were then wrapped in aluminum foil and stored at −20 C°
until shipping to the laboratory of Prof. Dr. Kirschbaum,
Dresden, Germany, for analysis. Maternal hair strands of
3 cm adjacent to the scalp were analyzed, reflecting the
last trimester of pregnancy, given an average hair growth
of 1 cm per month [40]. Since studies on neonatal hair
growth suggested that the metabolic activity of prenatal
development in the third trimester of pregnancy is
reflected in neonatal hair fibers present at birth [41], the
whole hair strand was analyzed in newborns. Maternal

Table 1 Descriptive data for the 94 mothers and 30 newborns

Variable M ± SD
N (%)

Maternal data (N = 94)

Hair steroids

Cortisol in pg/mg 18.89 ± 74.51

DHEA in pg/mg 4.33 ± 11.00

Medical and demographic data:

Age in years 32.45 ± 5.44

Married 72 (76.60%)

German origin 83 (88.3%)

Higher school education (> 11 years of school) 55 (58.51%)

Hair treatment 34 (36.17%)

- Colored hair 18 (19.15%)

- Permanent wave 3 (3.19%)

- Dyeing 13 (13.83%)

BMIa 24.54 ± 4.79

Currently smoking 9 (9.57%)

Time between parturition and hair collection (days) 2.20 ± 1.16

Psychological data

Child maltreatment (CTQ sum score) 36.29 ± 12.96

Perceived Stress (PSS4) 4.59 ± 3.05

Lifetime psychopathology 27 (28.72%)

- Major Depression 17

- Anxiety 7

- Other 12

Newborn data (N = 30)

Hair steroids

Cortisol in pg/mg 208.00 ± 122.02

DHEA in pg/mg 3.31 ± 1.70

Medical data

Gestational age at birthb 39.77 ± 1.51

Birth weight in gramb 3328 ± 482.35

M = mean; SD = standard deviation; N% = relative frequency in valid percent;
BMI = body mass index; CTQ = Childhood Trauma Questionnaire;
PSS4 = Perceived Stress Scale, four-item version
aMissing data for BMI in 35 cases
bMissing data in 8 newborns
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hair samples were analyzed in different batches, newborns'
hair in one batch.
Washing and extraction of cortisol and DHEA were

performed according to the protocol of Gao and
colleagues [20]. In short, every hair segment was washed
twice in isopropanol and then dried for at least 12 h.
Using the same hair segment, cortisol and DHEA were
extracted from non-pulverized hair in methanol at room
temperature overnight. After centrifugation at 10,000 rpm
for two minutes, the supernatant was used and the metha-
nol was evaporated at 65 °C under a constant nitrogen
stream. Afterwards, the dried samples were resuspended
in 150 μl double-distilled water. A Shimadzu HPLC-
tandem mass spectrometer (Shimadzu, Canby, OR), which
was coupled to an ABSciex API 5000 Turbo ion-spray
triple quadruple tandem mass spectrometer (AB Sciex,
Foster City, CA) was used for the analysis.

Statistical analyses
All statistical analyses were conducted with R 3.2.5 [42]
using a 5% level of significance. For descriptive purposes,
information on mean values and standard deviations
(SD), as well as data shown in graphs are presented in
original units (pg hormone/mg hair). For correlation
analyses, the non-parametric Kendall’s Tau is reported as
distribution of hair data is skewed.
Typical restrictions of standard linear models are nor-

mally distributed error terms and equal variances across
groups. Since these assumptions were violated, standard
methods would have been not valid. If the assumption of
homogeneity of variance is violated, heteroscedastic
regression analysis are known to stabilize the variance of
regression estimates [43] and thus, were used to draw
meaningful conclusions from the present data. In short,
Ordinary Least Squares (OLS) models were estimated on
104 bootstrap samples and the means of the generated b’
coefficients and standard errors, as well as t-statistic and
F-statistic respectively, and p values are reported. For
bootstrapping the residuals we used the wild bootstrap
technique from the fANCOVA package [44]. For more
details see Liu [45] and Rana et al. [43]. Covariates (see
above) for the regression models were chosen based on
Akaike’s Information Criterion (AIC; [46]). No signifi-
cant differences between the batches were observed in
maternal cortisol data (W = 895.5, p = .22). However,
maternal DHEA concentrations significantly differed be-
tween the batches (Wilcoxon rank sum tests: W = 668.5,
p = .003). Thus, a dummy variable coding for the batch
effect was included as a covariate in regression analyses
with maternal DHEA data.
A simple plot identified one particularly high cortisol

score of 706.76 pg/mg as well as one particularly high
DHEA score of 90.38 pg/mg in maternal hair data. In a
chi-squared test for outliers ([47]; using R Package

‘outliers’ by Komsta; [48]) these scores significantly di-
verged from the distribution of all other cortisol or
DHEA data (cortisol: χ2 = 85.24, p < .001; DHEA:
χ2 = 61.14, p < .001) and were thus excluded in correl-
ation and regression analyses with maternal hair steroids
were to prevent these scores from hampering the statis-
tical analyses.

Results
A total of 21 (22.34%) mothers reported at least low to
moderate levels of emotional abuse, 11 (11.70%) physical
abuse, 15 (15.96%) sexual abuse, 44 (46.81%) emotional
neglect, and 11 (11.70%) physical neglect in childhood
according to cut-off scores described for the CTQ by
Bernstein et al. [49]. CTQ sum scores ranged from 25 to
103 with a mean of 36.29 (SD = 12.96). Descriptive data
on cortisol and DHEA concentrations in hair of women
during pregnancy and their newborns, maternal expos-
ure to childhood maltreatment, as well as medical and
psychological data are reported in Table 1.
Cortisol and DHEA levels were not significantly corre-

lated with each other in women (Kendall’s τ = 0.04,
p = .53) or newborns (Kendall’s τ = 0.13, p = .33). Hair
DHEA concentrations in hair of mothers were signifi-
cantly correlated with DHEA levels in newborn’s hair
(Kendall’s τ = 0.30, p = .003). Maternal and newborns'
hair cortisol concentrations were not significantly corre-
lated (Kendall’s τ = 0.12, p = .25).

Association of CM with cortisol and DHEA levels in the
last trimester of pregnancy measured in maternal hair
A regression model with CM as an independent variable
and hair cortisol as a dependent variable without further
covariates minimized the AIC. No significant association
of CM on hair cortisol was obtained (see Table 2).
We observed a positive association of CM (CTQ sum

score) and hair DHEA concentrations (b = 0.12; p = .01)
controlling for batch effects in which the hair samples
were analyzed (b = 3.49; p = .01). All variables explained
20% of the variance in DHEA (F(2, 90) = 11.66,
p < .001). This association remained significant after
controlling for maternal age and perceived stress as covari-
ates (chosen by the AIC scores), as well as the hair batch in
heteroscedastic regression (see Table 2). The full model ex-
plained 25% of the variation in hair DHEA (F(4, 89) = 6.91,
p < .001). Results are illustrated in Fig. 1.

Association of maternal CM on cortisol and DHEA levels
measured in the newborn’s hair
Maternal CM was not significantly associated with pre-
natal cortisol levels in newborns’ hair (b = 2.42, p = .18).
Including maternal age as covariate minimized the AIC.
Similarly, no significant effect of the CTQ sum score on
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prenatal cortisol in hair of newborns was found when
controlling for maternal age (see Table 2).
A main effect model of maternal CM (CTQ sum

score) as an independent variable for prenatal DHEA
levels measured in hair of the newborns as a dependent
variable without further covariates was chosen based on
the AIC for the analyses. Maternal CM was positively
associated with prenatal DHEA levels in newborns, but
as a non-significant trend (b = .04; p = .07). 17% of the
variance in DHEA concentrations was explained by
maternal CM (F(1, 28) = 4.79; p = .04). Results are
shown in Table 2 and illustrated in Additional file 4.

Discussion
In contrast to previous findings, hair cortisol levels were
not associated with the amount of CM experienced in
our sample of postpartum women. Prior studies reported
a negative association between CM and hair cortisol [22,
23]. However, our results are in line with another study
reporting no such association [50]. However, none of
these studies investigated steroids during pregnancy. Dif-
fering results may be explained by the physiological and
endocrine alterations in the last trimester of pregnancy,
which might mask the replicated finding of lower corti-
sol in the aftermath of CM. In short, CRH is now also
secreted by the fetal adrenal gland, the placenta and de-
cidua, and consequently contributes to an exponential
increase of maternal plasma CRH. Due to elevated CRH
as well as a longer half-life of cortisol in plasma (as a re-
sult of estrogen-induced reduction of cortisol catabolism
in the liver) cortisol levels increase with a peak during
the third trimester of pregnancy (for more details see
[33]). The one study investigating hair cortisol in rela-
tion to CM in pregnant women confirmed our results of
no association in Caucasian pregnant women with rela-
tively low levels of CM [51].
Our finding of elevated DHEA levels in hair is in

accordance to some studies measuring DHEA in body
fluids of PTSD patients [24, 52, 53]: Significant amounts
of the variation of elevated DHEA were explained by
childhood trauma history in women with PTSD [24].
However, other studies did not find an association of
CM with DHEA, but with cortisol in blood plasma and
serum of PTSD patients [18, 54]. Studies investigating
DHEA in hair are lacking, thus further studies are
needed to clarify effects of CM on chronic DHEA levels.
Furthermore, this study explored the influence of ma-

ternal CM on the next generation’s HPA axis regulation
via non-genomic effects by influencing the endocrine
milieu in utero of the developing fetus. In contrast to
previous findings, we did not observe an association of
maternal CM and cortisol levels in the newborn’s hair.
However, in previous studies that related maternal CM
[14] or PTSD [27, 55] with lower cortisol concentrations,

Table 2 Summary of heteroscedastic regression analyses for
variables predicting cortisol and DHEA in hair samples of
mothers and their newborns

Maternal hair data

Cortisol concentrations (N = 93a) b SE t (91) p

Childhood maltreatment (CTQ sum score) 0.12 0.15 0.72 .471

R2 = .02, F(1, 91) = 1.08, p = .302

DHEA concentrations (N = 93†) b SE t (91) p

Childhood maltreatment (CTQ sum score) 0.28 0.08 3.25 .002**

Age 0.51 0.19 2.56 .012*

Perceived stress (PSS4) -0.58 0.37 -1.41 .16

Hair batch 2.48 2.10 1.29 .20

R2 = .25, F(4, 89) = 6.91, p < .001**

Newborns' hair data

Cortisol concentrations (N = 30) b SE t (28) p

Childhood maltreatment (CTQ sum score) 2.23 1.69 1.34 .186

Maternal age −5.12 3.88 −1.33 .190

R2 = .22, F(2, 27) = 3.44, p = .047

DHEA concentrations (N = 30) b SE t (28) p

Childhood maltreatment (CTQ sum score) 0.04 0.02 1.89 .070#

R2 = .17, F(1, 28) = 4.79, p = .037*
#< .10, * < .05, ** < .01, *** <. 001
aOne outlier in DHEA, and cortisol respectively, was excluded from regression
analysis
CTQ = Childhood Trauma Questionnaire; PSS4 = four-item version of the
Perceived Stress Scale

Fig. 1 Regression line of maternal childhood maltreatment and DHEA
concentrations in maternal hair, reflecting the third trimester of
pregnancy. The grey area depicts the pointwise 95% confidence area
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cortisol was measured in saliva of the offspring at the
age of six months or even adulthood. Thus, results are
not comparable to our findings regarding prenatal
steroid concentrations measured in newborns' hair, as
prenatal HPA axis activity differs significantly from HPA
axis functioning during childhood or adulthood and
does not allow retrospective conclusions about the in-
utero environment of the developing fetus.
Regarding DHEA, higher maternal CM was positively

associated with elevated DHEA concentrations in the
hair of our newborn sample but only as a non-
significant trend (p = .07), explaining 17% of the vari-
ation in hair DHEA. This relationship was significant in
a subsample of newborns (N = 15) whose mothers were
interviewed in detail about a broader range of adverse
childhood experiences including also witnessing physical
violence towards parents or siblings, peer emotional vio-
lence, and peer physical violence (see Additional file 2).
However, as the sample size of this subsample was small,
this finding should be seen as hypothesis-generating for
future studies, and thus no final conclusions should be
drawn at this stage (see Additional files 3 and 4). The
only other study investigating cumulative prenatal
DHEA concentrations measured DHEA in the finger-
nails of newborns whose mothers had experienced stress
during pregnancy and report a positive association [56].
However, they did not examine maternal lifetime stress
such as adverse childhood experiences.
This results hint towards a potential effect of maternal

childhood experiences on the intrauterine endocrine en-
vironment of the developing offspring in late gestation,
but presumably also during the whole gestational
process. Indeed, CM has been associated with altered
HPA axis activity during pregnancy of affected mothers
[51]; and a dysfunctional activity of the maternal HPA
axis during gestation has been associated with alter-
ations in the offspring’s HPA axis [57, 58]. Altered levels
of steroids in the mother during pregnancy might influ-
ence the fetal HPA axis directly by crossing the placental
barrier, and indirectly by stimulating placental CRH pro-
duction and reducing uteroplacental blood flow [59].
Thus, the developing fetus might achieve and incorporate
information about its later environment via intrauterine
maternal-placental-fetal communication – a phenomenon
referred to as “fetal programming” [60, 61]. By program-
ming of the fetal HPA axis, the offspring may adapt to the
environment in which they will be born in anticipation of
an exposure to similar environmental conditions in post-
natal life [57, 62]. However, results in this study regarding
a potential transgenerational effect of CM were only
significant on a trend level or were only present in a sub-
sample for which also information on witnessing physical
violence towards parents or siblings, peer emotional
violence, and peer physical violence was available. Thus,

our findings need replication in larger samples but can be
used for the formulation of hypotheses and calculation of
effect sizes for future studies.

Strengths and limitations
One major limitation of this study is the relatively small
sample of newborns with sufficient amount of hair for
analysis due to the limited availability of sufficient hair
for analysis. Studies on neonatal hair growth suggested
that neonatal hair fibers at birth reflect the metabolic
activity of prenatal development in the third trimester of
pregnancy [41]. Nevertheless, length of maternal and
newborn hair samples differed (3 cm in mothers vs. ap-
proximately 1 cm in newborns) and might not represent
the exact same time period. In addition, cortisol and
DHEA concentrations measured in the newborns’ hair
may be of fetal and, partly, of maternal origin: Even
though fetal exposure to maternal steroids is limited due
to the actions of the placental 11β-HSD2 enzyme, which
transforms cortisol into its inactive form cortisone and
thus provides a partial barrier [59, 63, 64], a small
percentage of maternal glucocorticoids still passes the pla-
centa into the fetal system (for reviews see e.g. [65]). Fur-
thermore, methodological issues (variability associated
with growth rate of hair and inconsistencies in collection
of hair samples [66, 67]) as well as incorporation of ste-
roids in hair [68–73] are still discussed. Besides incorpor-
ation via blood during formation of hair follicles, external
sources such as sweat or, in the case of newborns, amni-
otic fluid may also affect hair that has already emerged on
the scalp [67, 71].
Further limitations are related to the psychological

data assessment: Whereas the maternal steroids in the
3 cm hair segment reflected the last three months, only
the perceived stress in the last month was considered as
a covariate in the analyses (assessed with the PSS4,
which instructs participants to refer to the past month).
Furthermore, the covariate lifetime psychopathology was
only assessed in self-report and not with a standardized
psychiatric interview.
Strengths of this study are the assessment of steroids

in hair as a cumulative measure of HPA axis activity, the
consideration of two important steroids (cortisol and
DHEA) and the investigation of hair samples of mother-
newborn dyads extending existing literature on the CM-
related transmission of HPA axis dysregulation, which
most often confined analysis of steroid hormones to the
offspring generation. Furthermore, the influence of par-
ental behavior on steroid levels in the hair of newborns
can be nearly excluded in this study, since hair samples
were collected within six days after parturition. Remark-
ably, we observed an effect of CM on HPA axis activity
in a sample of well-educated healthy women with rela-
tively low psychosocial burden (only five women were
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worried about financial problems due to the child’s birth,
four reported cramped living conditions [ratio of
number of rooms/number of persons in the flat ≤0.5],
and one woman experienced mild physical violence by
her intimate partner within the last 8 weeks). However,
results can thus only be generalized to a limited degree
and studies on high-risk samples are needed.

Implications for research and conclusion
Results of this study revealed an association of increasing
cumulative DHEA, but not cortisol levels in maternal hair
with rising number of CM experiences. This might reflect
long-term alterations in the HPA axis in response to
maltreatment experiences in childhood, which extend into
pregnancy and highlights the importance to investigate
DHEA in addition to cortisol. With due caution, our data
also provide some support for the hypothesis that CM
may influence the offspring’s prenatal HPA axis, as we ob-
served a positive association of maternal CM and elevated
DHEA concentrations in the newborns’ hair, but as a non-
significant trend.
Measuring cumulative cortisol and DHEA concentra-

tions in mothers and their newborns shortly after partur-
ition seems promising for the investigation of prenatal
biological effects of maternal trauma history on her off-
spring’s neuroendocrine system, without the confound-
ing effect of parental behavior.
Further studies in larger (high-risk) samples are needed

and would allow further analyses (e.g., taking ongoing life
circumstances, time between CM and pregnancy, as well
as the specific effects of different types of CM into
account), in order to better understand the underlying
biological mechanisms in the interplay between CM and a
potentially altered HPA axis activity. Furthermore, longi-
tudinal studies should investigate whether altered levels of
DHEA in late gestation are related to altered patterns of
HPA axis activity in childhood and adulthood. Pregnancy
is associated with significant physiological alterations of
HPA axis functioning and the biological function as well
as implications of elevated DHEA in non-pregnant indi-
viduals cannot easily be transferred into the third trimes-
ter of pregnancy. Thus, long-term effects of increased
DHEA levels in late gestation on health outcomes in the
mothers and their offspring needs to be addressed in
prospective studies and the investigation of hair DHEA
levels in non-pregnant women with a history of CM seems
warranted.
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Analyses using CTQ:

n= 94 mothers & 

n= 30 newborns

Analyses using MACE:

n= 42 mothers & 

n= 15 newborns

Exclusion of

12 mothers & 19 newborns due to:

• low (< 5mg) weight of hair sample

• maternal medication

March 15th 2012 – May 15th 2013:

2884 parturitions

1460 women were invited to participate

N = 240 gave written informed consent

Screening for childhood maltreatment (CTQ)

N = 67 

Assessment of adverse childhood experiences

(MACE)
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522 fulfilled exclusion criteria

114 outpatient birth

772 left maternity ward before

contacted by study personal

16 still births

N = 112 included in study

Hair samples collected of

N = 106 mothers & N = 49 newborns
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Reason for drop-out:

22 organizational reasons 

9  “private reasons” or no information

5   acute illness of mother or child

5  “no interest”

4  “too much stress”

Supplement A. Study procedure and drop-outs.



Supplement B. Description of the data assessment using the MACE to assess adverse 

childhood experiences. 

Three months postpartum (mean = 92 days; range = [77; 108] days) study participants were 

invited for a more detailed assessment of their adverse childhood experiences (cf. Supplement 

A). A total of 67 mothers participated and were interviewed by trained psychologists with the 

German version of the Maltreatment and Abuse Chronology of Exposure (MACE; in German: 

Belastende Kindheitserfahrungen [KERF]; Isele, D., Teicher, M. H., Ruf-Leuschner, M., 

Elbert, T., Kolassa, I.-T., Schury, K. & Schauer, M. 2014). A total of 75 statements about 

adverse childhood experiences were rated with “yes” or “no”. Ten subscales differentiate 

experiences of parental physical abuse, parental verbal abuse, parental nonverbal emotional 

abuse, sexual abuse, emotional neglect, physical neglect, the witness of physical violence 

towards parents, the witness of violence toward siblings, peer emotional violence, and peer 

physical violence. The MACE sum score accounts for the number of maltreatment events 

experienced (i.e., maltreatment load). Mothers participating at this three-month follow-up 

received an additional 40€ compensation. 

Regression analyses using the MACE were restricted to the N = 42 mothers and N = 15 

newborns who participated at three-month follow-up, provided hair samples of at least 5 mg 

and were not excluded due to maternal intake of medication which may influence HPA axis 

activity during pregnancy. For details on study procedure and drop-outs see Supplement A. 



Supplement C: Summary of heteroscedastic regression analysis for variables predicting 

DHEA, and cortisol in hair samples of mothers and their newborns, who participated at three-

months follow-up and were interviewed with the MACE. 

Maternal hair data 

DHEA concentrations (N = 41†) b SE t (39) p 

Childhood maltreatment (MACE sum score) 0.13 0.10 1.40 .169 

Age 0.68 0.25 2.66 .012* 

Perceived stress (PSS4) 0.27 0.42 0.59 .556 

Batch effect 3.82 2.30 1.67 .104 

R2 = .38, F(4, 36) = 4.88, p = .006** 

Cortisol concentrations (N = 42) b SE t(40) p 

Childhood maltreatment (MACE sum score) -0.02 0.25 0.06 .959 

R2 = .04, F(1,40) = 0.36, p = .556 

Newborn’s hair data  

DHEA concentrations (N = 15) b SE t(13) p 

Childhood maltreatment (MACE sum score) 0.07 0.03 3.01 .010** 

R2 = .44, F(1, 13) = 10.21, p = .007** 

Cortisol concentrations (N = 15) b SE t(13) p 

Childhood maltreatment (MACE sum score) 2.35 1.56 1.63 .132 

Maternal age -15.24 4.51 -3.45 .004

R2 = .65, F(2, 12) = 12.29, p = .001** 

* < .05, ** < .01, *** <. 001

† Excluding outlier in DHEA score 

MACE = Maltreatment and Abuse Chronology of Exposure; PSS4 = four-item version of the 

Perceived Stress Scale 



Supplement D. Regression line of maternal childhood maltreatment assessed by CTQ (left 

panel) and MACE (right panel) respectively and prenatal DHEA concentrations measured 

in newborn’s hair. The grey area shows the pointwise 95% confidence area. 
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Abstract 

Background: Childhood maltreatment (CM) can increase the risk of psychosocial risk factors 

in adulthood (e.g. intimate partner violence, financial problems, substance abuse or medical 

problems). The transition to parenthood presents those affected by CM with particular 

challenges, in addition to usual birth-related stressors. 

Methods: In this cross-sectional study a total of 240 women were interviewed in the puerperium 

with respect to CM experiences, using the German version of the Childhood Trauma 

Questionnaire (CTQ). Current psychosocial risk factors (e.g. financial concerns, maternal 

mental illness, single parent) were assessed using the Constance Index (KINDEX) for early 

childhood risk factors. Associations between CM experience and psychosocial risk factors were 

calculated using simple correlation. 

Results: The average age of participants was 33 years. On the CTQ 13.8% of participants 

reported emotional abuse, 6.7% physical abuse and 12.5% sexual abuse, while 32.1% reported 

emotional neglect and 7.5% physical neglect during childhood. With rising severity of CM, 

more psychosocial risk factors (KINDEX) were present. 

Conclusions: This study shows a clear association between experiences of maltreatment during 

childhood and the presence of psychosocial stressors among women in the puerperium. Regular 

screening for a history of CM and parental psychosocial stressors should be conducted early, 

i.e. during pregnancy, to avoid negative consequences for the child.



Zusammenfassung 

Hintergrund: Missbrauch, Misshandlung und Vernachlässigung (MMV) in der Kindheit können 

das Risiko für psychosoziale Belastungen im Erwachsenenalter (bspw. partnerschaftliche 

Gewalt, finanzielle Schwierigkeiten, Substanzkonsum oder medizinische Probleme) erhöhen. 

Im Übergang von der Schwangerschaft zur Elternschaft sind Betroffene, zusätzlich zu 

alltäglichen Stressoren rund um die Geburt, vor besondere Herausforderungen gestellt. 

Methode: Insgesamt 240 Frauen im Wochenbett wurden bez. MMV-Erfahrungen in der 

Kindheit mit der deutschen Version des Childhood Trauma Questionnaire (CTQ) und 

psychosozialer Risiken (bspw. finanzielle Sorgen, psychische Erkrankung der Mutter, 

alleinerziehend) mit dem Konstanzer Index (KINDEX) für frühkindliche Risiken in einer 

Querschnittsstudie befragt. Zusammenhänge zwischen MMV-Erfahrungen und psychosozialen 

Risiken wurden mittels Korrelationen berechnet. 

Ergebnisse: Von den durchschnittlich 33 Jahre alten Frauen berichteten 13,8% emotionale und 

6,7% körperliche Misshandlung, 12,5% sexuellen Missbrauch sowie 32,1% emotionale und 

7,5% körperliche Vernachlässigung anhand des CTQs in der Kindheit. Je mehr MMV erlebt 

worden war, desto mehr psychosoziale Risikofaktoren (KINDEX) lagen vor. 

Schlussfolgerungen: Die Studienergebnisse zeigen einen deutlichen Zusammenhang zwischen 

MMV-Erfahrungen in der eigenen Kindheit und dem Auftreten psychosozialer Belastungen bei

Frauen im Wochenbett. Um negative Auswirkungen dieses Zusammenhangs auf die Kinder zu 

vermeiden, sollten frühzeitige und regelmäßige Screening-Verfahren nach MMV-Erfahrungen 

und elterlichen psychosozialen Belastungen bereits während der Schwangerschaft eingesetzt 

werden. 



Introduction 

Critical life events such as the transition to parenthood present new challenges to expectant 

parents [1]. Aside from the happiness about the childʼs birth, this period is sometimes 

characterised by worries about the future as a family. Parents often reflect on their own 

childhood – both positive and negative experiences. Childhood traumata such as childhood 

maltreatment (CM) can be particularly burdensome for those affected, with long-term 

consequences well into adulthood [2]. Mothers with a history of childhood maltreatment are 

more vulnerable to stress [3], suffer postnatal depression more often [4], and in many cases lack 

adequate role models of sensitive parenting in their own childhood [5]. The birth of a child and 

the associated workload, as well as adjustment to the parenting role represent particular 

challenges for these mothers.  

According to the World Health Organization CM is a global problem [6] with far reaching 

(including financial) consequences for society [7]. CM is defined as acts of commission 

(physical, emotional and sexual abuse) or acts of omission (emotional and physical neglect) by 

parents/care givers that harm or threaten of harm children or their well-being [8]. As the number 

of CM experiences increases, so the risk of secondary psychological and physical disorders 

seems to rise [9].  

In comparison to other countries only few studies of CM prevalence have been carried out in 

the German-speaking region [10]. The following prevalence rates for at least mild CM 

experiences were obtained using the Childhood Trauma Questionnaire (CTQ; [11]) on a 

representative German population sample: emotional neglect 49.5%, physical neglect 48.4%, 

physical abuse 12%, emotional abuse 15% and sexual abuse 12.6% [12].  

Childhood maltreatment influences not only mental health in childhood and adolescence, but 

also the risk of psychosocial problems throughout life (for a review see [2] or [13]; for women 

specifically: [14]). Those affected have more health problems [13, 15], increased risk of 

psychopathology (e.g. depression, posttraumatic stress disorder, personality disorders [16–18]) 

and tend to be less stress resistant [3] in adulthood.  

The children of parents with CM have an increased risk of being neglected and/or abused in 

turn [19–21]. However a transmission rate of 6.7% [22] indicates that the majority of parents 

with CM experience manage to break this so-called “cycle of maltreatment”, and that the 

presence of further risk factors is essential: “parenthood under the age of 21 years”, “a history  



of mental illness” and “intimate partner violence” are responsible for 53% of intergenerational 

transmission [19]. Safe and stable relationships are protective [23]. In addition to increased risk 

via direct transmission of CM, indirect mechanisms can also contribute to unfavourable 

outcomes for these children. The increased likelihood of maternal mental illness and unsecure, 

disorganised other-child attachment can have negative effects on maternal parenting style and 

the relationship to her child [2, 24].  

In the transition from pregnancy to parenthood, childhood maltreatment and its consequences 

are risk factors that impact on both maternal health and child welfare. In Germany, partly as a 

consequence of various tragic child protection cases, the availability of preventive support for 

young families has increased as part of so-called “Frühe Hilfen” (early support – a 

governmental initiative for coordinated support systems for parents and children during 

pregnancy and early childhood).  

The aim of this study was to establish the prevalence of childhood maltreatment in early 

postpartum mothers retrospectively, and to gather information on further psychosocial risk 

factors using the Constance INDEX (KINDEX; [25–27]) – a screening tool for use around the 

time of birth that assesses the following risk factors: (previous) maternal mental illness, 

complicated prenatal attachment, current stress, socioeconomic problems, young mother, 

migration, single parent, intimate partner violence, medical problems and substance abuse. We 

aimed to explore to what extent CM experiences correlate positively with the occurrence of 

psychosocial risk factors in these postpartum mothers. 

Materials and Methods 

Study design and sample 

Of the 2884 women who gave birth in the obstetric department of the University Hospital Ulm 

between 03/2012 and 05/2013, 240 gave written informed consent to participation in the study. 

Exclusion criteria were age under 18 years, insufficient knowledge of the German language and 

maternal psychotic disorder or drug abuse. In addition, for ethical reasons no women whose 

newborns were admitted to the neonatal intensive care unit were approached, since they were 

regarded as being under additional stress. For similar reasons no women were included whose 

own health problems were regarded by medical staff as too severe to allow interviewing. See 

Figure 1 for a summary of the recruitment process, withdrawal rates and reasons for exclusion. 



Participants were interviewed on the postnatal ward by trained interviewers within six days 

after parturition. In addition to sociodemographics, data were collected on psychosocial risk 

factors, using the KINDEX, and CM experiences using the Childhood Trauma Questionnaire 

[11]. Acknowledging the special emotional condition of women in the immediate postpartum 

period, all data were collected in a single interview by trained study personnel, ensuring that 

possible emotional reactions to questions pertaining to CM experiences be picked up and 

managed if necessary. The Ulm Universityʼs ethics commission approved the study. 

Instruments 

Maternal experiences of CM were assessed using the German version of the Childhood Trauma 

Questionnaire (CTQ; [11]). Experiences of emotional abuse (e.g. “people in my family said 

hurtful or insulting things to me”), physical abuse (e.g. “people in my family hit me so hard that 

it left me with bruises or marks”), emotional neglect (items with inverted formulation e.g. “I 

felt loved”), physical neglect (e.g. “I had to wear dirty clothes”) and sexual abuse (e.g. 

“someone tried to make me do sexual things or watch sexual things”) are assessed on a 5-point 

Likert scale with five items per scale. Study workers read the questions to participants in a 

standardized way, and the women answered according to the CTQ Likert scale, which they 

were given in paper form. Clinical cut-offs allow subclassification on each subscale into 

“none/mild”, “mild/moderate”, “moderate/severe” and “severe/extreme” experiences [11]. The 

total score from the entire scale gives a value between 25 and 125 that is a measure of 

cumulative CM experience. 

Psychosocial risk factors for healthy child development were assessed using the KINDEX [25]. 

This instrument was developed for use by medical personnel without special psychotherapeutic 

training, such as midwives and gynaecologists, to facilitate the referral of high-risk women for 

appropriate support. We modified the KINDEX for retrospective acquisition of psychosocial 

data in the postnatal period. In its paper version the KINDEX interview takes 20 to 40 minutes 

to complete. It covers 11 risk areas that can negatively influence healthy child development, 

with 31 items from which a cumulative score is arrived at (Table 1, cf. [26–28]; Cronbachʼs 

alpha: 0.62). This multidimensional instrument has no built-in thresholds. To avoid repetition 

of questions, the subscales “physical abuse” and “sexual abuse” from the CTQ replaced the two 

similar titled items from the KINDEX for the risk area “traumatic experiences during 

childhood”. The risk area was regarded as fulfilled if at least mild/moderate experiences of 

physical abuse or sexual abuse were reported on the CTQ. 



Statistics 

The statistics program SPSS version 21 [29] was used for all analyses. Descriptive data were 

described as mean values (M) and standard deviations (SD) or absolute (n) and relative 

incidence (in %). Because of the ordinal scale level of the KINDEX, comparison of groups was 

performed using the Mann-Whitney U test, and relationships between variables was analysed 

using Pearson correlation for continuous data and Spearman correlation for ordinally scaled 

data. P-value correction by the Holm method [30] was performed for multiple comparisons. 

Because of the theoretical overlap between the KINDEX and the CTQ, the KINDEX risk area 

“traumatic experiences during childhood” was removed from the analysis of the association 

between CM (CTQ sum score) and psychosocial risk factors (KINDEX sum score) in order to 

avoid multicollinearity. 

Results 

Sample description 

The average age of the 240 participants at the time of parturition was 33 years (range = 21–46), 

the average number of children (including the newborn) was 1.78 (range = 1–6) and the current 

pregnancy was planned in 81.3% (n = 195). 77.5% (n = 186) was married and 95% (n = 228) 

cohabited with their partner/spouse. The majority were of German origin (84.2%; n = 202) and 

57.1% (n = 137) had achieved a general higher education exemption.  

99.17% of women stated their biological mother had been their main female parental figure in 

the period from birth to 17 years of age; the biological father was the main male parental figure 

for this time period for 96.25% of women. All women gave female parental figures while three 

(1.25%) could not name a male parental figure. Six women (2.5%) spent time in foster homes 

or similar institutions (from 1 week to 18 years; M = 3.45 years, SD = 7.14 years). Two of these 

women reported at least moderate CM experiences in at least one type of CM on the CTQ. 45 

womenʼs parents separated during their childhood or youth (data missing for 35 women) and 

28.9% (n = 13) of these women reported at least moderate CM experiences compared to 12.5% 

(n = 20) of women whose parents remained together (n = 160). With a mean value of 5.7 (SD 

= 3.7), women whose parents had separated showed higher levels of psychosocial stress on the 

KINDEX than those whose parents had not separated (M = 4.4, SD = 2.4), however the 

difference missed statistical significance (Mann-Whitney U = 2911, p = 0.09). 



Prevalence of childhood maltreatment 

Overall 97 women (40.4%) reported at least mild to severe CM experiences in at least one type 

of CM. 37 women (15.4%) had at least moderate to severe CM experiences in childhood. The 

women reported: 

• emotional abuse: at least mild: 33 women (13.8%), at least moderate: 13 women (5.4%)

• physical abuse: at least mild: 16 women (6.7%), at least moderate: 10 women (4.2%)

• sexual abuse: at least mild: 30 women (12.5%), at least moderate: 17 women (7.1%)

• emotional neglect: at least mild: 77 women (32.1%), at least moderate: 23 women (9.6%)

• physical neglect: at least mild: 18 women (7.5%), at least moderate: 8 women (3.3%)

There was highly significant correlation between all forms of abuse and neglect (all r = 0.24 to 

0.70, all p < 0.001). In addition 42 women (17.5%) reported at least mild, and 18 women (7.5%) 

at least moderate CM experiences in more than two subscales. Values for CTQ sum score, as a 

measure of cumulative CM experience, lay between 25 and 107 (M = 32.53, SD = 11.21). 

CM and psychosocial risk factors 

The frequencies of psychosocial risk factors reported on the KINDEX are shown in Table 1. 

The average sum score of all participants was 4.68 (SD = 2.71, range = [0;15]). The CTQ sum 

score correlated significantly with psychosocial risk factors on the KINDEX at the end of 

pregnancy (r = 0.32, p < 0.001; Figure 2). The associations with individual KINDEX risk areas 

are shown in Table 2. CM correlated most strongly with self-reported mental health problems 

(r = 0.36, p < 0.001) and intimate partner violence (r = 0.33, p < 0.001). 

Discussion 

The prevalence rates for CM found in this sample of women in the puerperium are consistent 

with previously described prevalences of Germany (Table 3) with the exception of physical 

abuse (6.7 vs. 22.9% in Europe as a whole; [31]) and physical neglect (7.5 vs. 48.4% in a 

German population sample; [12]). These discrepancies may partially be due to the relatively 

younger average age of women in the current study (Table 3): Häuser et al. [12] describe an 

association between more advanced age and more reported physical neglect. In addition, the 

catchment area of the obstetric department of the University Hospital Ulm is characterised by 

very good socioeconomic status (e.g. low unemployment rate). Other contributing factors may 



include study method, sample characteristics and differing definitions of CM. A national 

strategy to record CM prevalence rates would constitute an important step towards sustained 

improvement of child protection in Germany [32]. The 2013 change to the coding ordinance, 

which up until then has forbidden the use of ICD-10 codes (ICD-10 GM) for CM in German 

hospitals (T.74x; covers among others the diagnoses “neglect or abandonment”, “physical 

abuse”, “sexual abuse”, “psychological abuse”), could constitute an empiric basis for recording 

exact prevalence rates if used more systematically in clinical practice. Such data have proven 

to be reliable and resilient in other cultural contexts [33]. A more detailed classification of 

traumatising (relationship) experiences, currently made difficult by unclear criteria, is being 

discussed for the ICD-11 to facilitate easier identification of CM during health examinations 

(for a review see [34]). 

The number of risk factors also had an effect on healthy or negative child development. The 

more CM had been experienced, the more psychosocial risk factors were present at transition 

to parenthood. Especially strong positive correlations were shown between CM and the 

KINDEX risk factors “(previous) mental illness” and “intimate partner violence” – a 

combination that can lead to negative parenting behaviour [4] and less appropriate, sensitive 

maternal reactions towards her child [35]. In general, literature indicates an elevated risk for 

CM of children whose parents exihibit increased psychosocial risk factors [23, 36] – a cycle of 

maltreatment. Preventive programs can help to break this cycle of maltreatment such as linking 

up with community midwives, parental counselling by so-called “Babylotsen” (baby guards) 

while still on the postnatal ward as in the Berlin project “Babylotse plus Charité”, promotion of 

early parent-child attachment through e.g. developmental psychological advice [37] and others. 

In the context of the so-called “Frühe Hilfen” (early support) numerous political and communal 

initiatives as well as project models have been promoted, both regionally and nationally in 

Germany, and a national centre for early support (“Nationales Zentrum für Frühe Hilfen”) has 

been established. A preliminary endpoint was achieved with the passing of the Child Protection 

Act (01. 01.2012) and the incorporated national early support initiative (financial support for 

community midwives, network structures). In addition to the creation and development of a 

broad, locally available, interdisciplinary pallet of offers for parents, a central aim of the Act is 

to establish and strengthen local networks, particularly between the health system and Child 

and Youth Welfare. Reliable, evaluated risk screening tools designed for use around the time 

of childbirth are an empiric requirement for the development of a “common language” between 

systems. Some examples of the few tools available in German-speaking countries include the 



“Anhaltsbogen für ein vertiefendes Gespräch” or the “LuPE-Bogen” [38, 39], the “Pädiatrischer 

Anhaltsbogen zur Einschätzung von psychosozialem Unterstützungsbedarf (U3–U6)” [40] and 

the KINDEX [25–27]. These screening methods can help to systematically identify potential 

risks to child development, thus allowing referral of parents for specific, appropriate support. 

A limitation of the study is that only 16.4% of women approached in the obstetric department 

agreed to participate. For data protection reasons the extent to which non-participants differed 

from participants with regards to sociodemographics and medical factors is not determinable. 

Refusal to participate may have been due to the difficult/awkward nature of the study subject 

matter, CM in particular, although patients did not specifically state this as a reason. Systematic 

screening incorporated into medical examinations – where possible during pregnancy – is 

therefore a desirable aim. In addition we cannot be sure that the reporting of CM experiences 

was not influenced by the fact that the CTQ was administered as an interview. The study sample 

comprised adult women over the age of 21 years, meaning the KINDEX risk area “young age” 

cannot be interpreted. Associations between CM and psychosocial risk factors were 

demonstrated even in the group of women with relatively mild psychosocial stress, above 

average education and CM prevalence slightly lower than that of the general population, which 

again underlines the need for preventive screening – even for mild CM experiences. 

Conclusion 

Experiencing maltreatment and neglect in oneʼs own childhood is associated with psychosocial 

risk factors later in life at the transition to parenthood. The more childhood maltreatment 

experiences occur, the higher the risk of mental illness and the more likely those affected will 

be single parents, have financial problems or experience intimate partner violence. Early and 

systematic screening for potential psychosocial risk factors in parents using an appropriate tool 

such as the KINDEX (downloadable as an interview and mobile app at 

http://www.mykind.info; [41]) is indispensible in preventing the negative consequences of a 

“cycle of maltreatment”. Screening can markedly improve early, individually tailored, 

interdisciplinary support provided by diverse social systems. Practical experience to date (e.g. 

the national project model “Guter Start ins Kinderleben” in Ludwigshafen [39, 42], the practice 

and research project “Babylotse plus Charité” in Berlin, “Babyforum” in the 

Constance/Ortenaukreis and others) has shown that systematic screening as part of clinical 

routine in obstetric departments works – provided the local protocols and referral pathways to 

early support services are well established. 



Acknowledgements 

Alexandra Koenig received a scholarship from the Konrad Adenauer Foundation. Katharina 

Schury was supported by a scholarship from the German National Academic Foundation. 

Conflict of Interest 

Iris-Tatjana Kolassa gave a talk in a symposium sponsored by Souvenaid. All other authors 

declare no conflict of interest. 



References 

1 Deave T, Johnson D, Ingram J. Transition to parenthood: the needs of parents in pregnancy 

and early parenthood. BMC Pregnancy Childbirth 2008; 8: 30 

2 Gilbert R, Widom CS, Browne K et al. Burden and consequences of child maltreatment in 

high-income countries. Lancet 2009; 373: 68–81 

3 Vranceanu AM, Hobfoll SE, Johnson RJ. Child multi-type maltreatment and associated 

depression and PTSD symptoms: the role of social support and stress. Child Abuse Negl 

2007; 31: 71–84 

4 Malta LA,McDonald SW, Hegadoren KMet al. Influence of interpersonal violence on 

maternal anxiety, depression, stress and parenting morale in the early postpartum: a 

community based pregnancy cohort study. BMC Pregnancy Childbirth 2012; 12: 153 

5 Godbout N, Briere J, Sabourin S et al. Child sexual abuse and subsequent relational and 

personal functioning: the role of parental support. Child Abuse Negl 2014; 38: 317–325 

6 World Health Organization, Hrsg. Global Status Report on Violence Prevention 2014. 

Genf:World Health Organization; 2014: 1–18 

7 Fang X, Brown DS, Florence CS et al. The economic burden of child maltreatment in the 

United States and implications for prevention. Child Abuse Negl 2012; 36: 156–165 

8 Leeb RT, Paulozzi LJ, Melanson C et al., Hrsg. Child Maltreatment Surveillance: uniform 

Definitions for public Health and recommended Data Elements, Version 1.0. Atlanta, 

GA: Centers of Disease Control and Prevention, National Center for Injury Prevention 

and Control; 2008: 11–19 

9 Schury K, Kolassa IT. Biological memory of childhood maltreatment – current knowledge 

and recommendations for future research. Ann NY Acad Sci 2012; 1262: 93–100 

10 Pillhofer M, Ziegenhain U, Nandi C et al. Prävalenz von Kindesmisshandlung und ‑

vernachlässigung in Deutschland – Annäherung an ein Dunkelfeld. Kindh Entwickl 2011; 

20: 64–71 



11 Bader K, Haenny C, Schaefer V et al. Childhood Trauma Questionnaire – Psychometrische 

Eigenschaften einer deutschsprachigen Version. Z Klin Psychol Psychother 2009; 38: 

223–230 

12 Häuser W, Schmutzer G, Brähler E et al. Maltreatment in childhood and adolescence – 

results from a survey of a representative sample of the general German population. Dtsch 

Arztebl Int 2011; 108: 287–294 

13 Leeb RT, Lewis T, Zolotor A. A reviewof physical and mental health consequences of child 

abuse and neglect and implications for practice. Am J Lifestyle Med 2011; 5: 454–468 

14 Briere J, Jordan C. Childhood maltreatment, intervening variables, and adult psychological 

difficulties in women: an overview. Trauma Violence Abuse 2009; 10: 375–388 

15 Krug EG, Dahlberg LL, Mercy JA et al., Hrsg. World Report on Violence and Health. 

Genf:World Health Organization; 2002: 59–86 

16 Hovens JG, Giltay EJ, Spinhoven P et al. Impact of childhood life events and childhood 

trauma on the onset and recurrence of depressive and anxiety disorders. J Clin Psychiatry 

2015; 76: 931–938 

17 Wosu AC, Gelaye B, Williams MA. Childhood sexual abuse and posttraumatic stress 

disorder among pregnant and postpartum women: review of the literature. ArchWomens 

Ment Health 2015; 18: 61–72 

18 Samuels J. Personality disorders: epidemiology and public health issues. Int Rev Psychiatry 

2011; 23: 223–233 

19 Dixon L, Browne K, Hamilton-Giachritsis C. Risk factors of parents abused as children: a 

mediational analysis of the intergenerational continuity of child maltreatment (part I). J 

Child Psychol Psychiatry 2005; 46: 47–57 

20 Berlin L, Appleyard K, Dodge K. Intergenerational continuity in child maltreatment: 

mediating mechanisms and implications for prevention. Child Dev 2011; 82: 162–176 

21 Widom CS, Czaja SJ, DuMont KA. Intergenerational transmission of child abuse and 

neglect: real or detection bias? Science 2015; 347: 1480–1485 



 

22 Dixon L, Browne K, Hamilton-Giachritsis C. Patterns of risk and protective factors in the 

intergenerational cycle of maltreatment. J Fam Viol 2009; 24: 111–122 

23 Thornberry TP, Henry KL, Smith CA et al. Breaking the cycle of maltreatment: the role of 

safe, stable, and nurturing relationships. J Adolesc Health 2013; 53: S25 

24 Cicchetti D, Toth SL. Child maltreatment. Annu Rev Clin Psychol 2005; 1: 409–438 

25 Schauer M, Ruf-Leuschner M. KINDEX: Pränatale Erfassung psychosozialer Risiken für 

die Entwicklung über die Lebensspanne – Der Konstanzer INDEX. Submitted 

26 Spyridou A, Schauer M, Ruf-Leuschner M. Obstetric care providers assessing psychosocial 

risk factors during pregnancy: validation of a short screening tool – the KINDEX Spanish 

version. Child Adoles Psychiatry Ment Health 2014; 8: 30 

27 Spyridou A, Schauer M, Ruf-Leuschner M. Obstetric care providers are able to assess 

psychosocial risks, identify and refer high-risk pregnant women: validation of a short 

assessment tool – the KINDEX Greek version. BMC Pregnancy Childbirth 2015; 15: 41 

28 Ruf-Leuschner M, Schauer M. Externale und prospektive Validität des KINDEX – ein 

Instrument zur pränatalen Erfassung von psychosozialen Risikofaktoren bei 

Schwangeren. In preparation 

29 IBM Corp. IBM SPSS Statistics for Windows, Version 21.0. Armonk, NY: IBM Corp; 2012 

30 Holm S. A simple sequentially rejective multiple test procedure. Scand Stat Theory Appl 

1979; 6: 65–70 

31 Stoltenborgh M, Bakermans-Kranenburg MJ, Alink LR et al. The prevalence of child 

maltreatment across the globe: review of a series of meta-analyses. Child Abuse Rev 

2015; 24: 37–50 

32 Pillhofer M. Prävalenz, Diagnostik und Prävention von Kindeswohlgefährdung. Erlangen-

Nürnberg: Dissertation an der Friedrich-Alexander-Universität Erlangen-Nürnberg; 2015 

33 McKenzie K, Scott DA, Waller GS et al. Reliability of routinely collected hospital data for 

child maltreatment surveillance. BMC Public Health 2011; 11: 8 



34 Slep AM, Heyman RE, Foran HM. Child maltreatment in DSM‑5 and ICD‑11. Fam Proc 

2015; 54: 17–32 

35 Malone JC, Levendosky AA, Dayton CJ et al. Understanding the “ghosts in the nursery” of 

pregnant women experiencing domestic violence: prenatal maternal representations and 

histories of childhood maltreatment. Infant Ment Health J 2010; 31: 432–454 

36 Stith SM, Liu T, Davies LC et al. Risk factors in child maltreatment: a meta-analytic review 

of the literature. Aggress Violent Behav 2009; 14: 13–29 

37 Ziegenhain U, Derksen B, Fegert JM. Entwicklungspsychologische Beratung für junge 

Eltern. Weinheim: Beltz Juventa; in press 

38 Kindler H. Wie könnte ein Risikoinventar für frühe Hilfen aussehen? In: Meysen T, 

Schönecker L, Kindler H, Hrsg. Frühe Hilfen im Kinderschutz. Rechtliche 

Rahmenbedingungen und Risikodiagnostik und der Kooperation von Gesundheits- und 

Jugendhilfe. Weinheim, München: Juventa; 2009: 170–261 

39 Filsinger B, Bechtold I, Gehrmann J. Die geburtshilfliche Anamnese als Schlüssel für frühe 

individuelle Hilfen nach der Geburt: das Präventionsprojekt am Ludwigshafener St. 

Marienkrankenhaus. Frauenarzt 2008; 49: 528–530 

40 Barth M, Mall V. Pädiatrischer Anhaltsbogen zur Einschätzung von psychosozialem 

Unterstützungsbedarf (U3–U6). Köln: Nationales Zentrum Frühe Hilfen; 2015 

41 Ruf-Leuschner M, Brunnemann N, Schauer M et al. Die KINDEX‑App – ein Instrument 

zur Erfassung und unmittelbaren Auswertung von psychosozialen Belastungen bei 

Schwangeren in der täglichen Praxis bei Gynäkologinnen, Hebammen und in 

Frauenkliniken. Verhaltenstherapie 2016; in press 

42 Ziegenhain U, Schöllhorn A, Künster AK et al. Modellprojekt Guter Start ins Kinderleben. 

Köln: Nationales Zentrum Frühe Hilfen; 2010



Figure 1: Study recruitment and withdrawal rates. 

* Other reasons given for participation refusal include husbands not agreeing to the

participation of their wives, that questions were too private, or that women did not want to talk 

about their childhood.



Figure 2: Estimated linear association between CTQ and KINDEX sum scores. The green area 

represents the 95% confidence interval. Possible range of CTQ sum score: [25;125]. Possible 

range of KINDEX sum score: [0;29].



Table 1: Psychosocial risk factors (KINDEX) in the 240 participating mothers. 

n % 

1) Young age ≤ 21 years old at delivery 0 0 

2) Migration

mother 38 15.8 

father 50 20.8 

3) Single parent / parents living apart mother doesn’t live with child’s 

father 

14 5.8 

4) Financial problems

worried about financial situation 15 6.3 

precarious housing situation1 7 2.9 

5) Medical problems

physical complaints2 142 59.2 

pregnancy complications3 96 40.0 

medical risk factors4 90 37.5 

6) Complicated prenatal attachment

unplanned pregnancy 45 18.8 

mother’s joy level low5 0 0 

father’s joy level low5, 6 2 0.8 

mother’s concerns level high7 39 16.3 

father’s concerns level high7, 8 42 17.6 

7) Perceived stress levels very high in the previous 4 weeks9 5 2.1 

8) Intimate partner violence

escalating conflict8 38 15.9 

loud arguments (in previous 8 

weeks)8 

44 18.4 

bodily conflict/coming to blows (in 

previous 8 weeks)8 

1 0.4 

ever been in a relationship involving 

violent assault8 

31 13.0 

9) Substance abuse

mother smokes 16 6.7 

mother consumes alcohol 9 3.8 

mother uses drugs 0 0 

father smokes8 62 25.9 

father consumes alcohol8 147 61.5 



father uses drugs8 4 1.7 

10) Mental illness in mother

diagnosis (lifetime)10 54 22.5 

psychotropic drugs (lifetime) 39 16.3 

out-patient treatment (lifetime) 89 37.1 

in-patient treatment (lifetime) 18 7.5 

1 Housing index (rooms/no. of people) ≤ 0.5 

2 E.g. birth-related symptoms (e.g. afterpains, lower abdominal / pelvic pain, etc.). 

3 E. g. breech presentation, pregnancy-related diabetes, antepartum haemorrhage. 

4 E. g. advanced maternal age, hypertension and obesity. 

5 Low = 0 to 3 on a scale of 0 to 10. 

6 n = 238 

7 High = 7 to 10 on a scale of 0 to 10. 

8 n = 239 

9 Assessed using the Perceived Stress Scale 4 (PSS-4); PSS-4 sum score ≥ 12. 

10 38 women reported depression (70.4%), 13 (24.1%) an anxiety disorder, 7 (13%) an eating disorder, 

4 (7.4%) borderline personality disorder and ADHD symptoms, posttraumatic stress disorder, 

somatisation disorder, addiction were each reported 

by 1 woman (each 1.9%). 



Table 2: Spearman Rho correlations of KINDEX risk areas with CM experiences (represented 

by the CTQ sum score). 

Correlations with CTQ sum score 

n r p padj
2

Migration 240 .04 .51 1 

Single parent 240 .19 .004** .024* 

Financial problems 240 .23 <.001*** .002** 

Medical problems 240 .10 .14 .56 

Complicated prenatal attachment 238 .04 .50 1 

Very high perceived stress level1 240 .12 .07 .35 

Intimate partner violence 239 .33 <.001*** <.001***

Substance abuse 239 .04 .53 1 

(Previous) mental illness 240 .36 <.001*** <.001***

* p < 0.05, ** p < 0.01, *** p < 0.001

1 assessed using the Perceived Stress Scale 4 (PSS-4) sum score. 

2 p-values after Holm correction for multiple comparisons [30]. 



Table 3: CM prevalence rates of current study compared to Häuser et al. [12] and Stoltenborgh 

et al. [31]. 

n Age range 

in years 

Emotio

nal 

abuse 

Physical 

abuse 

Sexual 

abuse 

Emotional 

neglect 

Physical 

neglect 

Koenig et al. 240 21-46 

(M = 33.1, 

SD = 5.2) 

13.8%2 6.7%2 12.5%2 32.1%2 7.5%2 

Häuser et al. 2504 14-90 

(M = 50.6, 

SD = 18.6) 

15.0% 12.0% 12.6% 49.5% 48.4% 

Stoltenborgh et al.1 --- --- 29.2% 22.9% 13.5%2 18.4%3 6.5% 

1 Review of four metaanalyses; the reported frequencies are taken from the summary of 

prevalence rates of 90 European studies; no total sample size or average proband age is 

stated for the European studies. 

2 Only women surveyed. 

3 Insufficient European studies, therefore worldwide prevalence stated. 
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Zusammenfassung 

Hintergrund: Missbrauch, Misshandlung und Vernachlässigung (MMV) in der Kindheit können 

das Risiko für psychosoziale Belastungen im Erwachsenenalter (beispielsweise 

partnerschaftliche Gewalt, finanzielle Schwierigkeiten, Substanzkonsum oder medizinische 

Probleme) erhöhen. Im Übergang von der Schwangerschaft zur Elternschaft sind Betroffene, 

zusätzlich zu alltäglichen Stressoren rund um die Geburt, vor besondere Herausforderungen 

gestellt. 

Methode: Insgesamt 240 Frauen im Wochenbett wurden bezüglich MMV-Erfahrungen in der 

Kindheit mit der deutschen Version des Childhood Trauma Questionnaire (CTQ) und 

psychosozialer Risiken (beispielsweise finanzielle Sorgen, psychische Erkrankung der Mutter, 

alleinerziehend) mit dem Konstanzer Index (KINDEX) für frühkindliche Risiken in einer 

Querschnittsstudie befragt. Zusammenhänge zwischen MMV-Erfahrungen und psychosozialen 

Risiken wurden mittels Korrelationen berechnet.  

Ergebnisse: Von den durchschnittlich 33 Jahre alten Frauen berichteten 13,8 % emotionale und 

6,7 % körperliche Misshandlung, 12,5 % sexuellen Missbrauch sowie 32,1 % emotionale und 

7,5 % körperliche Vernachlässigung anhand des CTQs in der Kindheit. Je mehr MMV erlebt 

worden war, desto mehr psychosoziale Risikofaktoren (KINDEX) lagen vor. 

Schlussfolgerungen: Die Studienergebnisse zeigen einen deutlichen Zusammenhang zwischen 

MMV-Erfahrungen in der eigenen Kindheit und dem Auftreten psychosozialer Belastungen bei 

Frauen im Wochenbett. Um negative Auswirkungen dieses Zusammenhangs auf die Kinder zu 

vermeiden, sollten frühzeitige und regelmäßige Screeningverfahren nach MMV-Erfahrungen 

und elterlichen psychosozialen Belastungen bereits während der Schwangerschaft eingesetzt 

werden. 



Abstract 

Background: Childhood maltreatment (CM) can increase the risk of psychosocial risk factors 

in adulthood (e. g. intimate partner violence, financial problems, substance abuse or medical 

problems). The transition to parenthood presents those affected by CM with particular 

challenges, in addition to usual birth-related stressors. 

Methods: In this cross-sectional study a total of 240 women were interviewed in the puerperium 

with respect to CM experiences, using the German version of the Childhood Trauma 

Questionnaire (CTQ). Current psychosocial risk factors (e. g. financial concerns, maternal 

mental illness, single parent) were assessed using the Constance Index (KINDEX) for early 

childhood risk factors. Associations between CM experience and psychosocial risk factors were 

calculated using simple correlation. 

Results: The average age of participants was 33 years. On the CTQ 13.8 % of participants 

reported emotional abuse, 6.7 % physical abuse and 12.5 % sexual abuse, while 32.1 % reported 

emotional neglect and 7.5 % physical neglect during childhood. With rising severity of CM, 

more psychosocial risk factors (KINDEX) were present.  

Conclusions: This study shows a clear association between experiences of maltreatment during 

childhood and the presence of psychosocial stressors among women in the puerperium. Regular 

screening for a history of CM and parental psychosocial stressors should be conducted early, 

i.e. during pregnancy, to avoid negative consequences for the child. 

  



Einleitung 

Normative Lebensereignisse wie der Übergang zur Elternschaft stellen werdende Eltern vor 

neue Herausforderungen [1]. Neben der Freude auf das Kind ist diese Zeit manchmal auch 

geprägt von Sorgen bezüglich der Zukunft als Familie. Oft wird an die eigene Kindheit 

zurückgedacht – an positive, aber auch belastende Erfahrungen. Insbesondere 

Kindheitstraumata wie Missbrauch, Misshandlung und Vernachlässigung (MMV) können für 

Betroffene sehr belastend sein und mit langfristigen Folgen bis ins Erwachsenenalter 

einhergehen [2]. Mütter mit MMV-Erfahrungen sind vulnerabler für Stress [3], erkranken 

häufiger an postpartaler Depression [4] und vielfach fehlen adäquate Rollenmodelle für 

sensitives Elternverhalten aus der eigenen Kindheit [5]. Die Geburt eines eigenen Kindes und 

damit einhergehende Aufgaben sowie die Auseinandersetzung mit der Rolle als Elternteil 

stellen Mütter mit MMV-Erfahrungen daher vor besondere Herausforderungen und 

Anstrengungen. 

MMV-Erfahrungen sind laut World Health Organization ein globales Problem [6] mit 

weitreichenden (auch finanziellen) Folgen für die Gesellschaft [7]. Dabei wird MMV definiert 

als die Ausübung (körperliche Misshandlung, emotionale Misshandlung, sexueller Missbrauch) 

oder Unterlassung (emotionale Vernachlässigung, körperliche Vernachlässigung) von 

Handlungen durch Eltern/Betreuungspersonen, die dem Kind Schaden zufügen bzw. eine 

Bedrohung für das Kind darstellen [8]. Mit steigender Anzahl von MMV-Erfahrungen in der 

Kindheit scheint auch das Risiko für psychische und körperliche Folgestörungen kumulativ 

anzusteigen [9]. 

Im Vergleich zu anderen Ländern existieren im deutschsprachigen Raum nur wenige 

Untersuchungen zu MMV-Prävalenzraten [10]. In einer repräsentativen deutschen 

Bevölkerungsstichprobe wurden mit dem Childhood Trauma Questionnaire (CTQ; [11]) für 

mindestens geringe MMV-Erfahrungen Prävalenzen von 49,5 % für emotionale 

Vernachlässigung, 48,4 % für körperliche Vernachlässigung, 12 % für körperliche 

Misshandlungen, 15 % für emotionale Misshandlungen und 12,6 % für sexuellen Missbrauch 

erhoben [12]. 

MMV-Erfahrungen in der Kindheit beeinflussen nicht nur die psychische Gesundheit in 

Kindheit und Jugend, sondern erhöhen das Risiko für psychosoziale Schwierigkeiten während 

des gesamten Lebens (für ein Review siehe [2] oder [13]; speziell für Frauen: [14]). Betroffene 



haben im Erwachsenenalter vermehrt gesundheitliche Probleme [13, 15], ein erhöhtes Risiko 

für Psychopathologien (beispielsweise Depression, Posttraumatische Belastungsstörung, 

Persönlichkeitsstörungen [16–18]) und neigen zu erhöhter Stressvulnerabilität [3]. 

Kinder von Eltern mit MMV-Erfahrungen haben zudem ein erhöhtes Risiko, ebenfalls 

vernachlässigt und/oder missbraucht zu werden [19–21]. Die Transmissionsrate von 6,7 % [22] 

zeigt aber auch, dass die Mehrzahl der Eltern mit MMV-Erfahrungen diesen sogenannten 

„Kreislauf der Misshandlung“ durchbricht und dass das Vorhandensein weiterer Risikofaktoren 

entscheidend ist: „Elternschaft unter 21 Jahren“, „psychische Erkrankung in der Vorgeschichte“ 

und „Gewalt in der Partnerschaft“ erklären 53 % der transgenerationalen Weitergabe [19]. 

Sichere, stabile Beziehungserfahrungen wirken protektiv [23]. Neben einer erhöhten 

Wahrscheinlichkeit für die direkte Weitergabe von MMV können auch indirekte Mechanismen 

ungünstige Folgen für Kinder der MMV-Betroffenen vermitteln. Die erhöhte 

Wahrscheinlichkeit für mütterliche Psychopathologien und eine meist unsichere bzw. 

desorganisierte Bindung zwischen Mutter und Kind können zu negativen Effekten auf das 

mütterliche Erziehungsverhalten sowie die Beziehung zum Kind [2, 24] führen. 

MMV-Erfahrungen in der Kindheit und deren Folgen stellen somit sowohl psychologische als 

auch soziale Risikofaktoren dar, die im Übergang zwischen Schwangerschaft und Elternschaft 

nicht nur die mütterliche Gesundheit, sondern auch das kindliche Wohl beeinträchtigen können. 

In Deutschland wurden im Kontext der „Frühen Hilfen“ und in der Folge verschiedener 

tragischer Kinderschutzfälle zunehmend präventive Unterstützungsangebote für junge Familien 

etabliert. 

Ziel der vorliegenden Studie war die retrospektive Erfassung der Prävalenz von MMV bei 

Müttern im Wochenbett sowie die Erhebung weiterer psychosozialer Risikofaktoren mit dem 

Konstanzer INDEX (KINDEX; [25–27]) – einem Screeningverfahren zur Risikoerkennung, das 

rund um die Geburt eingesetzt werden kann und folgende Risikofaktoren umfasst: mütterliche 

psychische (Vor-)Belastung, erschwerte pränatale Bindung, hoher wahrgenommener Stress, 

sozioökonomische Probleme, junge Mutterschaft, Migrationshintergrund, alleinerziehende 

Mütter, Gewalt in der Partnerschaft, medizinische Probleme sowie problematischer 

Substanzkonsum. Außerdem sollte exploriert werden, inwiefern MMV-Erfahrungen einen 

positiven Zusammenhang mit dem Auftreten psychosozialer Risikofaktoren bei werdenden 

Müttern aufweisen. 



Material und Methodik 

Design und Stichprobe 

Von allen 2884 Frauen, die zwischen 03/2012 und 05/2013 in der Sektion Geburtshilfe der 

Universitäts-Frauenklinik Ulm geburtshilflich betreut wurden, gaben 240 ihre schriftliche 

Einwilligung zur Studienteilnahme. Ausschlusskriterien waren Alter unter 18 Jahren, 

mangelnde Deutschkenntnisse sowie eine psychotische Störung oder Drogenkonsum der 

Mutter. Des Weiteren wurden aus ethischen Gründen keine Frauen angesprochen, deren 

Neugeborenes auf der Kinderintensivstation lag und die somit einer besonderen Belastung 

ausgesetzt waren, sowie keine Frauen, für die laut medizinischem Personal ein diagnostisches 

Gespräch wegen eigener gesundheitlicher Probleme zu anstrengend gewesen wäre. Für eine 

Übersicht zur Rekrutierung, Abbruchquoten und den Gründen, aus denen eine Teilnahme 

abgelehnt wurde, siehe Abbildung 1. Innerhalb von 6 Tagen nach der Geburt wurden die 

teilnehmenden Mütter von geschulten Interviewerinnen auf den Wochenstationen der 

Frauenklinik befragt. Neben soziodemografischen Angaben wurden psychosoziale Risiken mit 

dem KINDEX sowie MMV-Erfahrungen mit dem Childhood Trauma Questionnaire [11] 

erfasst. Gegeben der speziellen emotionalen Situation von Frauen im Wochenbett wurden alle 

Daten in einem Interview durch geschultes Studienpersonal erhoben, um emotionale 

Reaktionen der Probandinnen auf Fragen zu MMV-Erfahrungen wahrnehmen zu können und 

ggf. aufzufangen. Für die Studie lag ein positives Votum der Ethikkommission der Universität 

Ulm vor. 

Instrumente 

Erfahrungen von MMV in der Kindheit der Mütter wurden mit der deutschen Version des 

Childhood Trauma Questionnaire (CTQ; [11]) erfasst. Mittels einer 5-stufigen Likert-Skala 

werden Erfahrungen emotionaler Misshandlung (z. B. „Familienmitglieder sagten verletzende 

oder beleidigende Dinge zu mir.“), körperlicher Misshandlung (z. B. „Familienmitglieder 

schlugen mich so heftig, dass ich blaue Flecken oder Schrammen davontrug.“), emotionaler 

Vernachlässigung (invers formulierte Items; z. B. „Ich fühlte mich geliebt.“), körperlicher 

Vernachlässigung (z. B. „Ich musste schmutzige Kleidung tragen.“) und sexuellen Missbrauchs 

(z. B. „Jemand versuchte mich dazu zu bringen, sexuelle Dinge zu tun oder anzusehen.“) mit 

jeweils 5 Items pro Skala erhoben. Die Fragen wurden durch das Studienpersonal standardisiert 

vorgelesen und die Frauen antworteten anhand der ihnen in Papierform vorgelegten Likert-



Skala des CTQ. Klinische Cut-offs erlauben eine Unterteilung in „keine/minimale“, 

„geringe/moderate“, „moderate/schwere“ und „schwere/extreme“ Erfahrungen auf den 

einzelnen Subskalen [11]. Der Summenwert der Gesamtskala kann Werte zwischen 25 und 125 

annehmen und dient als Maß für kumulative MMV-Erfahrungen. 

Psychosoziale Risiken für eine gesunde Entwicklung des Kindes bei werdenden Müttern 

wurden mittels des KINDEX [25] erfasst. Das Instrument wurde für nicht speziell 

psychotherapeutisch geschultes medizinisches Personal wie beispielsweise Hebammen und 

Gynäkologen entwickelt, um Frauen mit hohem Risiko an entsprechende 

Unterstützungsangebote vermitteln zu können. Zur retrospektiven Erfassung psychosozialer 

Risikofaktoren wurde der KINDEX in der vorliegenden Studie entsprechend für den Einsatz 

nach der Geburt modifiziert. Der KINDEX dauert in seiner Papierversion in Interviewform 20 

bis 40 Minuten und umfasst 11 Risikobereiche, die einen negativen Einfluss auf die gesunde 

kindliche Entwicklung haben können und 31 Items beinhalten, aus denen ein Summenwert 

gebildet werden kann (Tabelle 1, vergleiche [26–28]; Cronbachs Alpha: 0,62). Schwellenwerte 

sind für das multidimensionale Instrument nicht vorgesehen. Für den Risikobereich 

„Traumatische Erfahrungen während der Kindheit“ wurden statt der 2 dafür vorgesehenen 

Items zu körperlicher Misshandlung und sexuellem Missbrauch des KINDEX die Subskalen 

„körperliche Misshandlung“ und „sexueller Missbrauch“ des CTQ herangezogen, um eine 

Doppelung von Fragen für die Probandinnen zu vermeiden. Der Risikobereich gilt als erfüllt, 

wenn mindestens geringe/moderate Erfahrungen körperlicher Misshandlung oder sexuellen 

Missbrauchs im CTQ berichtet wurden. 

Statistik 

Alle Analysen wurden mit dem Statistikprogramm SPSS, Version 21 [29] durchgeführt. 

Deskriptive Daten werden mittels Mittelwert (M) und Standardabweichung (SD) bzw. absoluter 

(n) und relativer Häufigkeit (in %) beschrieben. Gruppenvergleiche wurden aufgrund des 

Ordinalskalenniveaus des KINDEX mit dem Mann-Whitney U-Test sowie Zusammenhänge 

zwischen Variablen mittels Pearson-Korrelation für kontinuierliche und Spearman-Korrelation 

für ordinalskalierte Daten berechnet. Für multiple Vergleiche wurde nach Holm [30] korrigiert. 

Aufgrund der theoretisch gegebenen Überschneidung des KINDEX mit dem CTQ wurde der 

KINDEX-Risikobereich „Traumatische Erfahrungen während der Kindheit“ für die Analysen 

zum Zusammenhang zwischen MMV (CTQ-Summenwert) und psychosozialen Risiken 



(KINDEX-Summenwert) aus der Berechnung des KINDEX-Summenwerts herausgenommen, 

um Multikollinearität zu vermeiden. 

Ergebnisse 

Stichprobenbeschreibung 

Zum Zeitpunkt der Geburt waren die teilnehmenden 240 Frauen durchschnittlich 33 Jahre alt 

(Range = 21–46), die Anzahl ihrer Kinder (inklusive Neugeborenem) betrug im Schnitt 1,78 

(Range = 1–6) und die zurückliegende Schwangerschaft war bei 81,3 % der Frauen (n = 195) 

geplant. 77,5 % (n = 186) waren verheiratet und 95 % (n = 228) lebten mit ihrem (Ehe-) Partner 

zusammen. Die Mehrzahl war deutscher Herkunft (84,2 %; n = 202) und 57,1 % (n = 137) 

hatten die allgemeine Hochschulreife.  

Für ihr 1.–17. Lebensjahr gaben 99,17 % der Frauen ihre leibliche Mutter als weibliche und 

96,25 % ihren leiblichen Vater als männliche Hauptbezugsperson an. Alle Frauen berichteten 

von weiblichen Bezugspersonen, während 3 Frauen (1,25 %) keine männliche Bezugsperson 

angeben konnten. Sechs Frauen (2,5 %) waren zeitweise (zwischen 1 Woche bis zu 18 Jahren; 

M = 3.45 Jahre; SD = 7.14 Jahre) in einem Pflegeheim oder einer ähnlichen Einrichtung 

untergebracht, davon äußerten 2 Frauen mindestens moderate MMV-Erfahrungen in 

mindestens einem MMV-Bereich des CTQ. Bei 45 Frauen trennten sich die Eltern in Kindheit 

oder Jugend (von 35 Frauen fehlt diese Angabe) und 28,9 % (n = 13) dieser Trennungskinder 

berichteten mindestens moderate MMV-Erfahrungen im Vergleich zu 12,5 % (n = 20) der 

Nichttrennungskinder (n = 160). Mit einem Mittelwert von 5.7 (SD = 3.7) wiesen die 

Trennungskinder zwar eine höhere psychosoziale Belastung im KINDEX auf als Frauen, deren 

Eltern sich nicht trennten (M = 4.4; SD = 2.4), doch dieser Unterschied war statistisch nicht 

bedeutsam (Mann-Whitney U = 2911, p = .09). 

Prävalenz von MMV in der Kindheit 

Mindestens geringe bis schwere MMV-Erfahrungen in mindestens einem MMV-Bereich 

wurden von insgesamt 97 Frauen (40,4 %) angegeben. Insgesamt 37 Frauen (15,4 %) wiesen 

mindestens moderate bis schwere MMV-Erfahrungen in der Kindheit auf. Insgesamt 

berichteten: 



• emotionale Misshandlung: mindestens gering: 33 Frauen (13,8 %), mind. moderat: 13 

Frauen (5,4 %) 

• körperliche Misshandlung: mindestens gering: 16 Frauen (6,7 %), mind. moderat: 10 

Frauen (4,2 %) 

• sexuellen Missbrauch: mindestens gering: 30 Frauen (12,5 %), mind. moderat: 17 

Frauen (7,1 %) 

• emotionale Vernachlässigung: mindestens gering: 77 Frauen (32,1 %), mind. moderat: 

23 Frauen (9,6 %) 

• körperliche Vernachlässigung: mindestens gering: 18 Frauen (7,5 %), mind. moderat: 8 

Frauen (3,3 %) 

Alle Missbrauchs- und Vernachlässigungsformen korrelierten hoch signifikant miteinander 

(alle r = .24 bis .70, alle p < .001). Außerdem gaben 42 aller Frauen (17,5 %) mindestens 

geringe und 18 aller Frauen (7,5 %) mindestens moderate MMV-Erfahrungen in mehr als 2 

Subskalen an. Der CTQ-Summenwert, als kumulatives Maß für MMV-Erfahrungen, erreichte 

Werte zwischen 25 und 107 (M = 32.53; SD = 11.21). 

MMV und psychosoziale Risikofaktoren 

Die Häufigkeitsangaben zu den KINDEX-Risikobereichen finden sich in Tabelle 1. Die 

Studienteilnehmerinnen erreichten im KINDEX einen durchschnittlichen Summenwert von 

4,68 (SD = 2.71, Range = [0;15]). Der CTQ-Summenwert korrelierte signifikant mit 

psychosozialen Risikofaktoren des KINDEX am Ende der Schwangerschaft (r = .32, p < .001; 

Abbildung 2). Die Zusammenhänge mit einzelnen Risikobereichen des KINDEX werden in 

Tabelle 2 berichtet. Die höchsten Zusammenhänge ergaben sich zwischen MMV und 

selbstberichteten psychischen Problemen (r = .36, p < .001) sowie partnerschaftlicher Gewalt 

(r = .33, p < .001). 

Diskussion 

Die gefundenen Prävalenzraten für MMV in der vorliegenden Stichprobe von Müttern im 

Wochenbett entsprechen weitgehend bisherigen Prävalenzzahlen für Deutschland (Tabelle 3), 

mit Ausnahme von körperlicher Misshandlung (6,7 versus 22,9 % im europäischen Vergleich; 

[31]) und körperlicher Vernachlässigung (7,5 versus 48,4 % in einer deutschen 

Bevölkerungsstichprobe; [12]). Diese Diskrepanzen könnten unter anderem auf das relativ 



junge Durchschnittsalter der untersuchten Frauen im Vergleich zu anderen Studien (Tabelle 3) 

zurückgeführt werden: laut Häuser et al. [12] hängt ein höheres Lebensalter mit mehr 

berichteter körperlicher Vernachlässigung zusammen. Zudem zeichnet sich das Einzugsgebiet 

der Frauenklinik Ulm durch eine sehr gute wirtschaftliche Situation aus (beispielsweise 

niedrige Arbeitslosenquote). Auch Unterschiede im methodischen Vorgehen, 

Stichprobenmerkmalen und Definitionen von MMV könnten diese Unterschiede erklären. Zur 

nachhaltigen Verbesserung des deutschen Kinderschutzes wäre eine nationale Strategie für die 

Erfassung von MMV-Prävalenzraten ein wichtiger Schritt [32]. Die Änderung der 

Kodierverordnung im Jahr 2013, die bislang die Nutzung der ICD-10-Kodierung (ICD-10 GM) 

für MMV (T.74x; umfasst u. a. die Diagnosen „Vernachlässigen oder Imstichlassen“, 

„Körperlicher Missbrauch“, „Sexueller Missbrauch“, „Psychischer Missbrauch“) in deutschen 

Krankhäusern untersagt hatte, könnte eine mögliche empirische Grundlage zur Bestimmung 

genauer Prävalenzen darstellen, sofern diese Möglichkeit zukünftig in der klinischen Praxis 

systematischer genutzt würde. In anderen Kulturkreisen haben sich derartige Daten als reliabel 

und belastbar erwiesen [33]. Für die ICD-11-Kodierung wird derzeit eine noch detailliertere 

Klassifikation von traumatisierenden (Beziehungs-)Erfahrungen diskutiert, um die schwierige 

Identifikation von MMV (durch bisher unklare Kriterien) in gesundheitlichen Untersuchungen 

zu erleichtern (für eine Übersicht siehe [34]). 

Darüber hinaus wirkte sich die Anzahl von Risiken auf eine gesunde bzw. negative Entwicklung 

der Kinder aus. Je mehr MMV erlebt wurde, desto mehr psychosoziale Risikofaktoren lagen im 

Übergang zwischen Schwangerschaft und Elternschaft vor. Besonders hohe positive 

Zusammenhänge zeigten sich zwischen MMV und den KINDEX-Risikofaktoren „Psychische 

(Vor-)Belastung“ sowie „Partnerschaftliche Gewalt“ – eine Kombination, die zu negativerem 

Erziehungsverhalten [4] sowie Einbußen in der angemessenen, sensitiven Reaktion der Mutter 

auf ihr Kind [35] führen kann. Generell werden in der Literatur psychosoziale Risikofaktoren 

während der Elternschaft als Risikofaktoren für MMV an den eigenen Kindern beschrieben 

[23, 36] – ein Kreislauf der Misshandlung. Präventive Unterstützungsangebote, wie etwa die 

Anbindung an Familienhebammen, die Beratung durch „Babylotsen“ noch unmittelbar auf der 

Wochenstation wie im Berliner Projekt „Babylotse plus Charité“, Angebote früher 

Bindungsförderung, wie beispielsweise entwicklungspsychologische Beratung [37] und 

weitere, können dazu beitragen, diesen Kreislauf zu unterbrechen. Im Kontext der „Frühen 

Hilfen“ wurde die Entwicklung in Deutschland durch zahlreiche bundes- und landespolitische 

sowie kommunale Initiativen bzw. Modellprojekte sowie die Etablierung des Nationalen 



Zentrums Frühe Hilfen vorangetrieben. Sie fand mit der Verabschiedung des 

Bundeskinderschutzgesetzes (01. 01. 2012) und der damit einhergehenden Bundesinitiative 

Frühe Hilfen (finanzielle Förderung Familienhebammen, Netzwerkstrukturen) einen 

vorläufigen Endpunkt. Neben dem systematischen Auf- und Ausbau eines breiten und 

interdisziplinär zusammengesetzten Angebotsrepertoires vor Ort ist es zentrales Anliegen des 

Gesetzes, die Etablierung von lokalen Netzwerken, insbesondere zwischen dem 

Gesundheitssystem und der Kinder- und Jugendhilfe, zu stärken. Zur Entwicklung einer 

„gemeinsamen Sprache“ zwischen den Systemen gehören empirisch abgesicherte Screening-

Verfahren zur Risikoerkennung, die rund um die Geburt eingesetzt werden können. Zu den 

wenigen Verfahren im deutschsprachigen Raum zählen etwa der „Anhaltsbogen für ein 

vertiefendes Gespräch“ bzw. der „LuPE-Bogen“ [38, 39], der „Pädiatrische Anhaltsbogen zur 

Einschätzung von psychosozialem Unterstützungsbedarf (U3–U6)“ [40] oder der KINDEX 

[25–27]. Diese Screeningverfahren können helfen, potenzielle Entwicklungsrisiken 

systematisch zu erkennen und damit auch, Eltern gezielt in spezifische weiterführende Hilfen 

zu vermitteln. 

Bezüglich Stärken und Limitationen der Studie ist anzuführen, dass lediglich 16,4 % der in der 

Frauenklinik angesprochenen Frauen an der Untersuchung teilnahmen. Inwiefern sich die 

restlichen Frauen von den Probandinnen hinsichtlich soziodemografischer und medizinischer 

Daten unterscheiden, kann aus Datenschutzgründen nicht nachvollzogen werden. Eine Absage 

der Studienteilnahme könnte auch aufgrund der schwierigen Thematik rund um MMV erfolgt 

sein, ohne dass die Wöchnerinnen dies ausdrücklich als Grund nannten. In der Praxis wäre 

daher ein systematisches Screening im Rahmen medizinischer Untersuchungen – möglichst 

bereits während der Schwangerschaft – erstrebenswert. Zudem kann nicht ausgeschlossen 

werden, dass der Bericht von MMV-Erfahrungen aufgrund der Durchführung des CTQ als 

Interview beeinflusst wurde. Bei der untersuchten Gruppe handelt es sich um volljährige Mütter 

über 21 Jahren, sodass der Risikobereich „Junges Alter“ im KINDEX nicht interpretierbar ist. 

Auch in einer Stichprobe mit relativ geringer psychosozialer Belastung, 

überdurchschnittlichem Bildungsstand und einer Häufigkeit von MMV, die leicht unter der 

Bevölkerungsprävalenz liegt, konnten Zusammenhänge zwischen MMV und psychosozialen 

Risikofaktoren gefunden werden, wodurch die Notwendigkeit eines präventiven Screenings – 

bereits bezüglich geringen MMV-Erfahrungen – erneut unterstrichen wird. 

 



Fazit für die Praxis 

Das Erleben von Missbrauch, Misshandlung und Vernachlässigung in der eigenen Kindheit 

hängt positiv mit psychosozialen Risikofaktoren im Übergang zwischen späterer eigener 

Schwangerschaft und Elternschaft zusammen. Je mehr belastende Kindheitserfahrungen 

vorliegen, desto höher ist das Risiko einer psychischen Erkrankung, desto eher sind die 

Betroffenen alleinerziehend, haben finanzielle Schwierigkeiten oder erleben partnerschaftliche 

Gewalt. Um negative Auswirkungen auf das Kind, im Sinne eines „Kreislaufs der 

Misshandlung“, vermeiden zu können, ist ein frühzeitiges und regelmäßiges Screening der 

potenziell vorliegenden psychosozialen Risiken der Eltern bereits während der 

Schwangerschaft durch geeignete Instrumente wie dem hier verwendeten KINDEX (abrufbar 

als Interview und als mobile App unter http://www.mykind.info; [41]) unabdingbar. 

Screeningverfahren können eine frühzeitige sowie dabei jeweils individuell spezifische und 

interdisziplinär abgestimmte Unterstützung durch Leistungen aus unterschiedlichen 

Sozialsystemen erheblich verbessern. Bisherige Praxiserfahrungen (beispielsweise 

Bundesmodellprojekt „Guter Start ins Kinderleben“ am Standort Ludwigshafen [39, 42], 

Praxis- und Forschungsprojekt „Babylotse plus Charité“ in Berlin, „Babyforum“ im Landkreis 

Konstanz/Ortenaukreis und weitere) zeigen, dass systematisches Screening in Geburtskliniken 

im Klinikalltag funktioniert – vorausgesetzt die Vermittlungswege in die Frühen Hilfen vor Ort 

sind gut abgestimmt und etabliert. 
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Abbildung 1: Rekrutierung und Abbruchquoten. 

*Als sonstige Gründe für die Ablehnung der Studienteilnahme wurde beispielsweise 

angegeben, dass der Mann mit der Teilnahme seiner Frau nicht einverstanden sei oder dass die 

Fragen zu privat sein, oder die Frau nicht über ihre Kindheit sprechen wolle.  



 

 

Abbildung 2: Geschätzter linearer Zusammenhang zwischen dem CTQ-Summenwert und dem 

KINDEX-Summenwert. Der grau-hinterlegte Bereich stellt das 95%-Konfidenzintervall dar. 

Möglicher Range CTQ-Summenwert: [25;125]. Möglicher Range KINDEX-Summenwert: 

[0;29]. 

  



Tabelle 1: Psychosoziale Risikofaktoren (KINDEX) der teilnehmenden 240 Mütter. 

  N % 

1) Junges Alter bei Geburt ≤ 21 Jahre alt 0 0 

2) Migrationshintergrund    

 der Mutter 38 15,8 

 des Vaters 50 20,8 

3) Alleinerziehend / Nicht 

zusammenlebend 

Mutter lebt nicht mit dem Vater des 

Kindes zusammen 

14 5,8 

4) Finanzielle Belastung    

 Sorgen um finanzielle Probleme  15 6,3 

 Prekäre Wohnsituation1 7 2,9 

5) Medizinische Probleme    

 Körperliche Beschwerden2 142 59,2 

 Komplikationen in Schwangerschaft3 96 40 

 Medizinische Risikofaktoren4 90 37,5 

6) Erschwerte pränatale 

Bindung 

   

 Nicht geplante Schwangerschaft 45 18,8 

 Geringe Freude der Mutter5 0 0 

 Geringe Freude des Vaters5,6 2 0,8 

 Hohe Sorgen der Mutter7 39 16,3 

 Hohe Sorgen des Vaters7,8 42 17,6 

7) Sehr hoher 

wahrgenommener Stress 

in den letzten 4 Wochen9 5 2,1 

8) Partnerschaftliche Gewalt    

 Zunahme der Streitigkeiten8 38 15,9 

 Lautstarke Streits (in den letzten 8 

Wochen)8 

44 18,4 

 Handgreiflichkeiten (in den letzten 8 

Wochen)8 

1 0,4 

 Jemals Beziehung mit gewalttätigen 

Übergriffen8 

31 13,0 

9) Problematischer 

Substanzkonsum 

   

 Rauchen Mutter 16 6,7 

 Alkoholkonsum Mutter 9 3,8 



 Drogenkonsum Mutter 0 0 

 Rauchen Vater8 62 25,9 

 Alkoholkonsum Vater8 147 61,5 

 Drogenkonsum Vater8 4 1,7 

10) Psychische (Vor-

)Belastung 

 der Mutter 

   

 Diagnose (Lebenszeit)10 54 22,5 

 Psychopharmaka (Lebenszeit) 39 16,3 

 Ambulante Therapie (Lebenszeit) 89 37,1 

 Stationäre Therapie (Lebenszeit) 18 7,5 

 

1: Wohnindex (Zimmer/Personen) ≤ 0.5  

2: beispielsweise Beschwerden im Zusammenhang mit der Geburt (z.B. Nachwehen, 

Unterleibsschmerzen etc.). 

3: beispielsweise Beckenendlage, Schwangerschaftsdiabetes, Blutungen. 

4: beispielsweise hohes Alter, Bluthochdruck, Adipositas. 

5: Gering bedeutet, dass auf einer Skala von 0 bis 10 der Bereich 0 bis 3 angegeben wurde. 

6: N = 238 

7: Hoch bedeutet, dass auf einer Skala von 0 bis 10 der Bereich 7 bis 10 angegeben wurde. 

8: N = 239 

9: erfasst durch den Perceived Stress Scale 4 (PSS-4) Summenwert; PSS-4-Summenwert musste ≥ 12 

sein. 

10: Davon berichteten 38 Frauen eine Depression (70,4%), 13 Frauen (24,1%) eine Angststörung, 7 

Frauen (13%) eine Essstörung, 4 Frauen eine Borderline-Persönlichkeitsstörung (7,4%) und jeweils 1 

Frau ADHS-Symptomatik, Posttraumatische Belastungsstörung, Somatisierungsstörung, 

Suchterkrankung (jeweils 1,9%). 

  



Tabelle 2: Spearmans Rho-Korrelationen der Risikobereiche des KINDEX mit MMV-

Erfahrungen (erfasst durch den CTQ-Summenwert). 

 

 Korrelationen mit CTQ-Summenwert 

 N r p padj
2 

Migrationshintergrund 240 .04 .51 1 

Alleinerziehend 240 .19 .004** .024* 

Finanzielle Belastung 240 .23 <.001*** .002** 

Medizinische Probleme 

 

240 .10 .14 .56 

Erschwerte pränatale Bindung 238 .04 .50 1 

Sehr hoher wahrgenommener 

Stress1 

240 .12 .07 .35 

Partnerschaftliche Gewalt 

 

239 .33 <.001*** <.001*** 

Problematischer Substanzkonsum 

 

239 .04 .53 1 

Psychische (Vor-)Belastung 

 

240 .36 <.001*** <.001*** 

 

*p<.05. **p<.01. ***p<.001 

1: erfasst durch den Perceived Stress Scale 4 (PSS-4) Summenwert. 

2: p-Werte nach Holm-Korrektur für multiple Vergleiche [30]. 

 

  



Tabelle 3: Prävalenzraten von MMV der vorliegenden Studie im Vergleich zu Häuser et al. [11] 

und Stoltenborgh et al. [31]. 

 

 N Altersrange 

in Jahren 

Emotio-

nale 

Misshand-

lung 

Körper-

liche 

Misshand-

lung 

Sexueller 

Miss-

brauch 

Emotio-

nale 

Vernach-

lässigung 

Körper-

liche 

Vernach-

lässigung 

Koenig 

et al. 

240 21-46  

(M = 33.1, 

SD = 5.2) 

13,8%2 

 

6,7%2 12,5%2 32,1%2 7,5%2 

Häuser 

et al. 

2504 14-90  

(M = 50.6, 

SD = 18.6) 

15% 

 

12% 12,6% 49,5% 48,4% 

Stolten-

borgh et 

al.1 

 

--- --- 29,2% 22,9% 13,5%2 18,4%3 6,5% 

 

1: Review über vier Metaanalysen; die berichteten Häufigkeiten beziehen sich auf die 

Zusammenfassung der Prävalenzraten von 90 europäischen Studien; es wurde keine 

Gesamtstichprobengröße sowie kein Durchschnittsalter für die europäischen Studien angegeben. 

2: nur Frauen befragt. 

3: nicht genügend europäische Studien, deswegen wird hier die weltweite Prävalenz angegeben. 
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IV  Childhood maltreatment, postnatal distress and the 

protective role of social support 

Reference: Schury, K., Zimmermann, J., Umlauft, M., Hulbert, A. L., Guendel, H., 

Ziegenhain, U., & Kolassa, I.-T. (2017). Childhood maltreatment, postnatal distress 

and the protective role of social support. Child Abuse and Neglect, 67, 
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a b s t r a c t

The postpartum period is a vulnerable period for women with a history of childhood mal-
treatment. This study investigated the association between childhood maltreatment and
postnatal distress three months postpartum and examined the role of social support pro-
vided by different sources (intimate partner, parents, parents-in-law, and friends). Analyses
are based on N = 66 women, who were screened for maltreatment experiences shortly
after parturition with the Childhood Trauma Questionnaire. Their levels of postnatal dis-
tress (symptoms of depression, anxiety, and stress; assessed with the Hospital Anxiety and
Depression Scale and the 4-Item version of the Perceived Stress Scale) and postpartum social
support (measured with the Postpartum Social Support Questionnaire) were assessed three
months postpartum. Adjusting for educational level and the experience of a recent stress-
ful event, childhood maltreatment was directly associated with higher levels of postnatal
distress. Social support provided by friends moderated this association in a heteroscedastic
regression analysis. No moderating effect was observed for support provided by the own
parents, the intimate partner, or parents-in-law. The association between childhood mal-
treatment and postnatal distress was not mediated by social support. Additional analyses
revealed no main, moderating, or mediating effects of satisfaction with support. Results sug-
gest that support provided by friends may promote resilience during the postpartum period
in women with a history of childhood maltreatment. Efforts to better understand the role of
postpartum support and mechanisms that may enhance a mother’s ability to develop and
maintain supportive friendships may be promising for guiding preventive interventions.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction
The postpartum period is usually believed to be a time of joy and well-being. However, giving birth to a child is also a
normative life event characterized by drastic psychological and biological changes, as well as a substantial reorganization
of a woman’s social, work, and family life. These challenges can provoke an increase in emotional distress, with negative
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ffects on maternal psychological well-being and emotional functioning (Affonso and Mayberry, 1990). Particularly, women
ho had adverse experiences in their own childhood – such as emotional, physical, sexual abuse, or emotional or physical

eglect – may  face special challenges during pregnancy and the months after parturition.
In Western countries, the prevalence rates of childhood maltreatment are in the range of 10% for neglect, 4–19% for

motional abuse, 4–16% for physical maltreatment, 15–30% for sexual abuse in girls, and 5–15% for sexual abuse in boys
Gilbert et al., 2009). However, prevalence rates vary considerably with the method used for assessment (self-report versus
fficial data).

There is a substantial body of evidence indicating that the likelihood of life-time psychiatric disorders such as depression,
nxiety, suicide attempts, substance abuse, and posttraumatic stress disorder (PTSD), as well as the risk of physical health
roblems, is elevated in individuals with childhood maltreatment experiences (Batten, Aslan, Maciejewski, & Mazure, 2004;
ube et al., 2001; Felitti et al., 1998; Gilbert et al., 2009; Lindert et al., 2014; Logan-Greene et al., 2014; Nanni, Uher, &
anese, 2012; Schneider, Baumrind, & Kimerling, 2007; Springer, Sheridan, Kuo, & Carnes, 2007). In particular, the exposure

o multiple types and repeated episodes of maltreatment is strongly associated with the development of physical and mental
ealth problems throughout the whole life span (Arata, Langhinrichsen-Rohling, Bowers, & O’Farrill-Swails, 2005; Felitti et al.,
998; Gilbert et al., 2009). This effect can be described as maltreatment load, i.e. the number and severity of maltreatment
vents experienced in childhood (Schury & Kolassa, 2012).

.1. Postnatal distress in women with a history of childhood maltreatment

Distress, symptoms of anxiety and depression, and a range of other mental health problems are just as common during
regnancy as in the postnatal period and affect up to 20 percent of all women during the perinatal period (Bauer, Parsonage,
napp, Iemmi, & Adelaja, 2014).

Women  who have experienced adverse childhood experiences such as maltreatment are at increased risk for developing
epression, PTSD, and anxiety disorders during the peripartum period (for a review see Choi & Sikkema, 2015). Even though
ost studies have concentrated on postpartum depression, current data indicate a high comorbidity of perinatal depression,

nxiety, and stress (Heron, O’Connor, Evans, Golding, & Glover, 2004; Miller, Pallant, & Negri, 2006; Rallis, Skouteris, McCabe,
 Milgrom, 2014). Consequently, investigating postnatal distress as a composite score pooling postpartum symptoms of
epression, anxiety, and stress may  serve as a more precise measure for maternal emotional adaption in the postpartum
eriod than clinically diagnosed depression alone (Dipietro, Costigan, & Sipsma, 2008; Fontein-Kuipers, Nieuwenhuijze,
usems, Budé, & Vries, 2014; Miller et al., 2006).

Maternal psychological distress may  play a role in the transmission of childhood maltreatment towards the next gen-
ration (Bosquet, Englund, & Egeland, 2016; Dixon, Browne, & Hamilton-Giachritsis, 2005; Dixon, Hamilton-Giachritsis, &
rowne, 2005; Plant, Barker, Waters, Pawlby, & Pariante, 2013). A recent study related maternal maltreatment experiences
o an increased risk for child maltreatment, higher levels of stress exposure, and lower levels of social support across child-
ood. Furthermore, the offspring’s risk for emotional and behavioral problems was  elevated at the age of seven (Bosquet
t al., 2016).

Women  who have experienced negative childhood experiences such as maltreatment are likely to have experienced
pisodic distress or mental health problems and will have developed a specific pattern of relationship style, typically referred
o as attachment. Negative childhood experiences can contribute to insecure/dismissing attachment style in adulthood,
hich in turn can negatively affect the caregiving context of the next generation. In more detail, insecure adult attachment

as been related with relationship, parenting, and mental health problems, a reduced capacity to engage in treatment
nd support, and a diminished activation of key biological systems which contribute to maternal caregiving behavior (e.g.
esocorticolimbic dopamine system, peripheral oxytocin reaction) in response to attachment-related infant cues (Kim et al.,

014; Reiner, Bakermans-Kranenburg, van IJzendoorn, Fremmer-Bombik, & Beutel, 2016; Strathearn, 2011; Strathearn et al.,
009). Even if mothers break the socalled cycle of maltreatment, these deficits may  negatively affect the caregiving context
f the next generation. Thus, one important step in the attempt to prevent transgenerational consequences of maltreatment,

s the identification of protective factors that may  function as stress buffers during the perinatal period. One major factor
hat may  promote resilience in the aftermath of adverse life events is social support.

.2. Social support as a protective factor

Social support, the extent to which a person’s social needs, such as affection, appreciation, recognition, belonging, and
ecurity, as well as practical support are satisfied through interactions with other people (Thoits, 1982) and are particularly
mportant for pregnant women and mothers. However, experiences of abuse and neglect during childhood are generally
elated to lower levels of social support in adulthood (Sperry & Widom, 2013; Vranceanu, Hobfoll, & Johnson, 2007).

Furthermore, previous findings indicate that social support can function as a mediator in the association between child-
ood maltreatment and adult psychopathology, i.e., childhood maltreatment reduces social support which in turn increases

he risk for psychopathology (Salazar, Keller, & Courtney, 2011; Vranceanu et al., 2007). In contrast, high levels of social
upport may  act as a buffer against the negative effect of childhood maltreatment on health outcomes in adulthood. Social
upport was identified to be one of three resilience factors (among sleep and life satisfaction) moderating the negative effect
f adverse childhood experiences on physical and mental health in adulthood in a representative sample of 19,333 adults
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among four birth cohorts (Logan-Greene et al., 2014). Further studies also confirm a moderating effect of social support
on the association between childhood maltreatment and symptoms of PTSD and depression in adulthood (Evans, Steel, &
DiLillo, 2013; Salazar et al., 2011; Schumm et al., 2006).

However, the effect of social support might depend on the provider of the support. Parents and family members may
have been involved in the maltreatment experienced during childhood and as such, may  not be a reliable source of support
in adulthood. During the postpartum period, mothers usually seek the support and expertise of their own parents, but this
resource might be unavailable or dysfunctional for mothers with adverse childhood experiences. Therefore, the question is
whether those mothers can compensate for this lack in their social support network using other sources of support.

1.3. Satisfaction with support

Furthermore, the positive effect of social support on maternal well-being may  be predicated on the relevance of the type
and extent of the offered support to the mother’s needs and wishes (Heh, Coombes, & Bartlett, 2004; Razurel & Kaiser, 2015).
Highly demanding expectations from others or high-conflict relationships can be sources of distress rather than comfort
and even well-intentioned support can be experienced as an offense (c.f., Thoits, 2011).

1.4. Study aims and hypotheses

Even though pregnancy and the postpartum period constitute highly vulnerable times for mothers with a history of
childhood maltreatment, studies that investigate whether and in which way social support might contribute to the resilience
of those mothers are lacking. Thus, the aim of this study was to investigate the role of social support specifically related to
the demands of taking care of a child three months postpartum in women with varying degrees of childhood maltreatment
(i.e., maltreatment load). It was hypothesized that higher maltreatment load is associated with higher postnatal distress
(i.e., symptoms of depression, anxiety, and stress) in women  three months postpartum and that social support functions
as a moderator or mediator of this association. In subsequent analyses, the differential effect of various sources of support
(partner, parents, parents-in-law, and friends) was explored. Finally, the influence of the woman’s satisfaction with her
social support on the association of maltreatment load and postnatal distress was investigated in an explorative analysis.

2. Method

2.1. Sample

Women  were recruited from the maternity ward of the University Hospital Ulm. Exclusion criteria were maternal age
under 18, insufficient knowledge of the German language for the diagnostic interview, severe complications during partu-
rition or severe health problems of mother or child, and maternal drug consumption or psychotic disorders. A total of 240
mothers provided written informed consent within six days after parturition (t0: mean [M] = 2 days; range = [0; 6] days). Basic
sociodemographic data and childhood maltreatment experiences (Childhood Trauma Questionnaire [CTQ]; Bader, Hänny,
Schäfer, Neuckel, & Kuhl, 2009) were assessed by trained study personal. The average age of the 240 participants was 33
years (range = 21–46). The majority were of German origin (84.2%; n = 202) and had achieved a general higher education
exemption (57.1%; n = 137). A total of 97 (40.4%) reported at least mild to severe CM experiences and 37 women (15.4%)
reported at least moderate to severe CM experiences in at least one type of CM applying established cut-off criteria of the
CTQ.

To ensure sufficient statistical power to detect long-term effects of maltreatment experiences, we oversampled for higher
CTQ sum scores: Based on the distribution of CTQ sum scores obtained in a pilot study with N = 185 postpartum women
(unpublished data), the CTQ scale was divided in quartiles, resulting in the following value ranges: 25–28 (25%), 29–32 (50%),
33–39 (75%) and 40–125 (100% quartile). We  aimed to include the same number of women in each value range at t1. As
expected, the distribution of CTQ sum scores was skewed to the left. Thus, we recruited all women  with CTQ sum scores ≥ 40.
For every woman with a sum score ≥ 40 who participated at t1, we consecutively included one woman  in the other value
ranges. To compensate for drop-outs between t0 und t1, value ranges were re-filled each time a woman dropped out at
t1, so that slightly more women were recruited at t0 as in an ideal situation without drop-outs. This led to the inclusion
of 112 mothers at t0 (28 with CTQ sum score ≥ 40; 26 in the range 33–39, 21 with scores between 29 and 32 range and
37 with scores ≤ 29), who were invited for a follow-up three months postpartum (t1: M = 92 days; range = [77; 108] days
postpartum).

A total of 67 mothers participated at t1 (19 women with CTQ sum scores ≥ 40, 14 with values between 33 and 39, 16
between 30 and 32 and 17 women with CTQ sum score ≤29). One mother was  excluded due to missing data, leading to a final
sample of Nt1 = 66 mothers for analysis. Sociodemographic characteristics of the mothers participating at t1 are presented
in Table 1.
At t1, symptoms of depression and anxiety were assessed with the German version of the Hospital Anxiety and Depression
Scale (HADS-D; Herrmann-Lingen, Buss, & Snaith, 1995). Stress was measured with the four-item version of the Perceived
Stress Scale (PSS4; Cohen, Kamarck, & Mermelstein, 1983). The level of postpartum social support and satisfaction with this
support was assessed with the Postpartum Social Support Questionnaire (PSSQ; Hopkins & Campbell, 2008).
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Table  1
Descriptive data on sociodemographic characteristics, childhood maltreatment, postnatal distress and social support three months postpartum for Nt1 = 66
participating women.

Mean ± SD
N (%)

Age 33.50 ± 5.18

Married 51 (77.27%)

Living with an intimate partner 64 (96.97%)

German nationalitya 60 (90.91%)

Working three months postpartum 8 (12.12%)

Education level
- Higher education (> 10 years of school education) 40 (60.60%)
-  10th grade 21 (31.82%)
-  9th grade 4 (6.06%)
-  No school leaving certificate 1 (1.51%)

Emotionally stressful event(s) since parturitionb 17 (25.76%)

Lifetime psychiatric disorderc 23 (34.85%)

Maltreatment load (CTQ sum score) 38.20 ± 14.56

Postnatal distress* −0.02 ± 0.92
-  Symptoms of depression and anxiety (HADS) 8.90 ± 5.67
-  Perceived stress (PSS4)* 3.89 ± 2.75

Postpartum social support (PSSQ)* 129.40 ± 27.50
-  Support by partner 41.61 ± 8.95
-  Support by parents* 33.99 ± 14.32
-  Support by parents in law* 16.25 ± 9.43
-  Support by friends/other relatives 37.55 ± 9.65

Satisfaction with postpartum social support (PSSQ) †  −22.57 ± 20.85
-  Satisfaction with support by partner* −7.73 ± 5.79
-  Satisfaction with support by parents† −6.44 ± 11.15
-  Satisfaction with support by parents-in-law‡ −4.19 ± 7.75
-  Satisfaction with support by friends/other relatives −4.18 ± 6.28

CTQ = Childhood Trauma Questionnaire; HADS = Hospital Anxiety and Depression Scale; PSS4 = Four-item version of the Perceived Stress Scale;
PSSQ  = Postpartum Social Support Questionnaire.
*N = 65; †N = 63; ‡N = 64.

a Other countries of origin were: Brazil, France, Kazakhstan, Norway, and Russia.
b Events reported were: severe illness of the baby, a sibling, the partner or other family member; death of a family member; educational problems with
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iblings; having a screaming baby; conflicts with the family of origin; moving to a new home; conflicts with ex-partner; death of a pet.
c Self-reported psychiatric disorders were: depression (N = 13), anxiety disorder (N = 4), eating disorder (N = 4), Borderline personality disorder (N = 3),

DHD (N = 1), PTSD (N = 1) and burn-out (N = 2), multiple answers possible due to co-morbidities.

Drop-Outs at t1 (N = 46) did not differ from the mothers participating at t1 (N = 66) with respect to maltreatment history
CTQ sum score), education level, country of origin (Germany versus other), lifetime psychiatric diagnosis, living in a part-
ership (all p > 0.05). However, participating mothers at t1 were on average older (M = 33.50, standard deviation [SD] = 5.18)
han drop-outs (M = 31.32, SD = 5.66; p = 0.04). For more detailed information on drop-out rates and reasons for drop out, see
upplement A.

Participants received compensation in the amount of 10D for participation at t0 and another 40D  at t1. All procedures
ere approved by the local ethics committee of Ulm University.

.2. Measures

Maltreatment Experiences were assessed with the German version of the Childhood Trauma Questionnaire (CTQ, Bader
t al., 2009) at t0. This self-report questionnaire measures the extent of emotional, physical, and sexual abuse, as well as
motional and physical neglect during one’s own childhood with five items for each domain on a 5-point Likert scale.
igher scores on the total sum score indicate higher maltreatment load. Psychometric criteria for the German version of the
uestionnaire were reported to be sufficient (Karos, Niederstrasser, Abidi, Bernstein, & Bader, 2014).

Social Support was assessed at t1 with a German translation of the 33-item version of the Postpartum Social Support
uestionnaire (PSSQ; Hopkins & Campbell, 2008). This instrument is designed to measure emotional and instrumental
ocial support specifically related to the demands of child-rearing in the postpartum period. The PSSQ inquires the perceived
requency of support from the partner (9 items), parents (9 items), parents-in-law (7 items), and friends or extended family (9
tems) on a 7-point Likert scale ranging from “never” (1) to “very often” (7). Furthermore, the PSSQ allows for the assessment of

aternal satisfaction with the frequency of support. Participants are asked to rate how often they would like to be supported
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if situations could be perfectly ideal. Satisfaction with social support was  estimated by calculating the difference between
desired and actual support. A value of zero represents perfect satisfaction with the situation, negative values indicate the
wish for more frequent support, and positive values a wish for less frequent support. With increasing distance from zero,
the dissatisfaction rises. Up to two missing values per subscale (one missing value for support from parents-in-law) were
replaced by the mean of the respective subscale. Internal consistency of the translated version was  sufficient in the current
sample, with standardized Cronbach’s � = 0.88 (subscales: � = [0.80; 0.94]) for social support and � = 0.87 (subscales: � = [0.69;
0.91]) for satisfaction with support.

Postnatal distress was estimated by a composite score of symptoms of depression and anxiety (German version of the
Hospital Anxiety and Depression Scale [HADS-D]; Herrmann-Lingen et al., 1995) as well as stress (German version of the
Perceived Stress Scale [PSS4], Cohen et al., 1983). The HADS assesses symptoms of depression and anxiety with seven items
on each subscale, which are rated on a 4-point Likert scale. Good psychometric properties have been confirmed (Herrmann-
Lingen et al., 1995). The PSS4 measures the degree to which one evaluates one’s life situation over the past month as stressful,
unpredictable, uncontrollable, and overloaded using four items. Substantial reliability and validity have been reported (Cohen
et al., 1983). For the composite score, sum scores of the PSS4 and HADS were standardized and summed. Internal consistency
for the composite score was Cronbach’s � = 0.88 in our sample. An intercorrelation matrix of the composite score, HADS and
PSS4 is attached in Supplement B for the interested reader.

2.3. Statistical analysis

To test for a moderating effect of social support, we set up linear regression models with postnatal distress as the criterion
variable and maltreatment load, perceived social support/satisfaction with support, and the interaction term maltreatment
load × social support as predictor variables. As further covariates, we included the women’s education level and the expe-
rience of an emotionally stressful event since parturition in all models. Since assumptions of linear models were violated
(i.e., normality, homogeneity), heteroscedastic regression analyses were conducted using R 3.2.5 (R Core Team, 2015). In
short, OLS models were estimated on 104 bootstrap samples. For bootstrapping the residuals, the wild bootstrap technique
was used, which was implemented with the fANCOVA package by Xiao-Feng Wang (2010), for stabilizing the variance of
regression estimates in data where heteroscedasticity and outliers occur at the same time (for details see Liu, 1988 and
Rana, Midi, & Imon, 2012). Means of the generated b coefficients and standard errors (SE) were calculated and corresponding
t- and F-statistics are reported. To further explore and depict the role of social support, heteroscedastic regressions were
subsequently calculated for each subscale of the PSSQ: perceived support as well as satisfaction with support from (1) the
partner, (2) the parents, (3) the parents-in-law, and (4) friends.

We also tested for a mediating effect of social support using the lavaan package by Rosseel (2012). Controlling for maternal
education and the experience of an emotionally stressful event, we  report the direct effect, c’, of maltreatment load (predictor
variable) on postnatal distress (criterion variable) as well as the indirect effect, ab (i.e. the product of path a [association of
maltreatment load and social support] and path, b [association of social support on postnatal distress]), which represents the
association of maltreatment load on postnatal distress through the mediator social support and satisfaction with support
respectively. 95% confidence intervals (CI), as well as z-statistics are determined with bootstrapped standard errors calculated
using 104 bootstrap draws.

Correlations between maltreatment load, postnatal distress, and social support, as well as satisfaction with support were
estimated with Kendall’s Tau rank correlation. A scatter plot identified three participants with extraordinarily high values
in their CTQ sum score (≥70). We  did not exclude these cases, as mothers with extremely high maltreatment load belong to
the population of interest. However, we repeated analyses excluding outliers to make sure that results were robust. For all
analyses, a 5% level of significance was used.

3. Results

Of the 66 women analyzed, 43 reported at least low to moderate childhood maltreatment experiences on at least one
subscale of the CTQ. 20 of these women experienced childhood maltreatment on more than one subscale, i.e. multi-type
maltreatment. The women reported experiences of emotional abuse (low to moderate: n = 20, moderate to severe: n = 3,
severe to extreme: n = 10), physical abuse (low to moderate n = 6, moderate to severe: n = 3, severe to extreme: n = 7), sexual
abuse (low to moderate: n = 13, moderate to severe: n = 9, severe to extreme: n = 8), emotional neglect (low to moderate:
n = 54, moderate to severe: n = 12, severe to extreme: n = 11), and physical neglect (low to moderate: n = 10, moderate to
severe: n = 4, severe to extreme: n = 4). The CTQ sum score as a measure for maltreatment load ranged between 25 and 103
with M = 38.20 and SD = 14.56. Descriptive data regarding postnatal distress (symptoms of depression, anxiety and stress),
education, emotionally stressful events, and social support three months postpartum (t1) are presented in Table 1.

Maltreatment load was positively correlated with postnatal distress (� = 0.18, p = 0.036), negatively correlated with social
support (� = −0.22, p = 0.010), and correlated negatively as a trend with satisfaction with support (� = −0.16, p = 0.071) three

months postpartum. Satisfaction with support and postnatal distress three months postpartum were significantly correlated
(� = −0.24, p = 0.006), but the correlation coefficient between postnatal distress and postpartum social support was not statis-
tically significant (� = 0.01, p = 0.949). Table 2 presents the correlation coefficients for the association between maltreatment
load and the PSSQ subscales.
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Table  2
Kendall’s rank correlation between maltreatment load (CTQ sum score) and social support as well as satisfaction with support from partner, parents,
parents-in-law and friends (PSSQ).

� p

Overall social support −0.22 0.010
Support by partner −0.03 0.718
Support by parents −0.25 0.005
Support by parents-in-law −0.11 0.204
Support by friends −0.10 0.250

Overall satisfaction with support −0.16 0.071
Satisfaction with support by partner −0.02 0.824
Satisfaction with support by parents −0.10 0.248
Satisfaction with support by parents-in-law −0.08 0.357
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Satisfaction with support by friends −0.34 <0.001

TQ = Childhood Trauma Questionnaire; PSSQ = Postpartum Social Support Questionnaire.

.1. Moderation analyses

Heteroscedastic regression analysis revealed a statistically significant association of maltreatment load and postnatal
istress (composite score of stress, depression and anxiety) three months postpartum (see Table 3, model 1). The marginally
ignificant interaction term (maltreatment load × social support) hints towards a moderation effect of social support, con-
rolling for emotionally stressful events since parturition, and educational level. Inclusion of the interaction term added 4%
o the explained variance, indicating a small effect of social support according to Cohen (1988). The full model explained
9% of the variance in postnatal distress.

Regarding the source of social support (see Table 3, models 2–5), only support provided by friends significantly moderated
he association of maltreatment load and postnatal distress (Table 3, model 5). Fig. 1 illustrates this moderation effect. With
igher levels of support by friends, the slope of the regression line becomes less steep. Inclusion of the interaction term
xplained additional 6% of the variance, which corresponds to a small to medium effect (Cohen, 1988). The full model
maltreatment load, support by friends, education level, stressful event, maltreatment load × social support) explained 45%
f the variance in postnatal distress. The experience of an emotionally stressful event since parturition was significantly
ssociated with postnatal distress in all models. Heteroscedastic regression analyses with the PSSQ sum score as well as
ith the PSSQ subscales were repeated without outliers in CTQ sum score, revealing similar results (data not shown).

A heteroscedastic regression model with the satisfaction scale of social support as predictor revealed no significant
ffects of maltreatment load (b = 0.02, t(60) = 1.34, p = 0.19), satisfaction with support (b = −0.01, t(60) = −0.99, p = 0.33), or
he interaction of maltreatment load × satisfaction with support (b = −2.98, t(60) = −0.16, p = 0.67) on postnatal distress,
ontrolling for emotionally stressful events (b = 0.55, t(60) = 2.51, p = 0.01) and educational level (b = −0.12, t(60) = −1.49,

 = 0.14). The full model explained 43% of the variance in postnatal distress with F(5, 57) = 8.701, p < 0.001. Exclusion of
xtraordinarily high CTQ sum scores (≥ 70) did not alter the pattern of results.

.2. Mediation analyses

As social support may  not only moderate the effect of maltreatment load on postnatal distress, but may  also function
s a mediator in the association of childhood maltreatment and postnatal distress, the statistical significance of an indirect
ffect ab was tested as well (cf. statistical analyses). However, the indirect effect of maltreatment load (CTQ sum score) on
ostnatal distress through overall social support (PSSQ sum score), controlling for maternal education and recent emotional
vents, was not significant (ab = 0.002, CI = [-0.003; 0.017], z = 0.509; p = 0.611). Similarly, the indirect effect of maltreatment
oad on postnatal distress through the satisfaction with support was  also not significant, controlling for maternal education
nd recent emotional events (ab = 0.007, CI = [−0.004; 0.008], z = 1.336, p = 0.182). Fig. 2 provides further details on direct
c’), indirect (ab) and total effects (c). Differentiating the source of support revealed no statistically significant mediation
ffect, neither of social support from the partner, parents, parents-in-law or friends (all p for indirect effects >0.05), nor
f satisfaction with support from the partner, parents, parents-in-law or friends (all p for indirect effects >0.05). Analyses
ithout extraordinarily high CTQ sum scores (≥70) did not change the pattern of results.

. Discussion

In line with our hypothesis and with prior studies reporting an elevated risk for postpartum depression (for a review see

hoi & Sikkema, 2015), anxiety (Buist & Janson, 2001; Choi & Sikkema, 2015), and increased levels of stress (Vranceanu et al.,
007) in individuals with a history of childhood maltreatment, we observed a significant, albeit small conditional effect of
altreatment load on postnatal distress (i.e., symptoms of stress, depression and anxiety), after controlling for the recent

xperience of an emotionally stressful event and level of education.
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Table 3
Summary of heteroscedastic regression analyses for variables predicting postnatal distress three months postpartum (t1).

Model 1: Overall social support
Variable b SE t (61) p

Maltreatment load (CTQ sum score) 0.076 0.030 2.594 0.012*
Social  support (PSSQ sum score) 0.014 0.009 1.519 0.134
Emotionally stressful event 0.612 0.218 2.750 0.008**
Education −0.102 0.086 −1.272 0.209
Maltreatment load × social support −0.001 < 0.001 −1.895 0.063(*)

R2 = 0.392, F(5, 58) = 7.775, p < 0.001***

Model 2: Support by partner
Variable b SE t(62) p

Maltreatment load 0.059 0.040 1.526 0.132
Support by partner 0.022 0.034 0.689 0.493
Emotionally stressful event 0.639 0.216 2.911 0.005**
Education −0.097 0.087 −1.191 0.238
Maltreatment load × support by partner −0.001 0.001 −0.948 0.347

R2 = 0.376, F(5.59) = 7.262, p 0.001 < 0.001***

Model 3: Support by parents
Variable b SE t(61) p

Maltreatment load 0.026 0.014 1.949 0.056(*)

Support by parents 0.004 0.019 0.268 0.790
Emotionally stressful event 0.669 0.226 2.899 0.005**
Education −0.093 0.090 −1.117 0.269
Maltreatment load × support by parents < −0.001 < 0.001 −0.217 0.829

R2 = 0.349, F(5, 58) = 6.405, p < 0.001**

Model 4: Support by parents-in-law
Variable b SE t(61) p

Maltreatment load 0.040 0.012 3.369 0.001**
Support by parents-in-law 0.043 0.027 1.705 0.094(*)

Emotionally stressful event 0.654 0.218 2.933 0.005**
Education −0.101 0.087 −1.261 0.212
Maltreatment load × support by parents-in-law −0.001 0.001 −1.614 0.112

R2 = 0.379, F(5, 58) = 7.430, p < 0.001***

Model 5: Support by friends
Variable b SE t(62) p

Maltreatment load 0.077 0.024 3.334 0.002**
Support by friends 0.039 0.025 1.605 0.114
Emotionally stressful event 0.548 0.204 2.638 0.011*
Education −0.036 0.084 −0.502 0.618
Maltreatment load × support by friends −0.002 0.001 −2.554 0.013*

R2 = 0.454, F(5, 59) = 10.029, p 0.001 < 0.001***
(*) p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.
CTQ = Childhood Trauma Questionnaire; PSSQ = Postpartum Social Support Questionnaire.

Importantly, the association of maltreatment load and postnatal distress was, as a trend, moderated by social support
indicating a protective effect of support in accordance with the stress buffering hypothesis by Cohen and Wills (1985) in
the present findings. With increasing levels of social support, maltreatment load and postnatal distress were less strongly
associated in our sample of 66 postpartum women. In contrast to previous studies reporting a mediating effect of social
support (mediating effect of support on physical health in women: Horan & Widom, 2015; partially mediating effect of
social support on PTSD: Vranceanu et al., 2007; moderating and mediating effect of social support on depression: Salazar
et al., 2011), there was no indication of a mediational effect of social support in this study. However, our results are supported
by several previous studies confirming a moderating effect of social support on physical and mental health (Logan-Greene
et al., 2014), particularly with respect to the development of PTSD in individuals with a history of childhood maltreatment
(Evans et al., 2013; Hyman, Gold, & Cott, 2003; Schumm et al., 2006).
The current study also investigated the satisfaction of postpartum mothers with the level of social support provided
by others. Contrary to previous findings relating satisfaction with social support to lower depression, anxiety, and higher
parental self-efficacy (Heh et al., 2004; Razurel & Kaiser, 2015), no direct or indirect effects of the satisfaction with support
on maternal distress were observed in the present study. However, the studies mentioned above were conducted with
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ig. 1. Association of childhood maltreatment load and postnatal distress three months postpartum for varying degrees of social support provided by
riends, illustrating the moderating effect of friend support.

ealthy primiparous women; childhood maltreatment was not assessed. One may  speculate that women with a history of
hildhood maltreatment may  have an increased need for social support in the postpartum period (e.g. to cope with their
levated levels of postnatal distress). Thus, the actual frequency of support received by others may  have a more prominent
ole for the emotional well-being of these women than the feeling that they receive the amount of support they wish for (i.e.
atisfaction with their support). Further studies investigating larger samples including (high-risk) mothers with childhood
altreatment experiences are needed to see whether social support is protective per se or whether the concordance between

esired and received support in the postpartum period does play a role for postpartum emotional well-being.
Extending previous results, a differential effect for the source of the provided support was observed in the present

ample. A moderating effect on the association of childhood maltreatment and postnatal distress was only observed for
upport provided by friends, but not for support provided by the own parents or the partner. In contrast to previous findings
mphasizing the importance of postpartum support offered by the intimate partner (Hopkins & Campbell, 2008; Reid &
aylor, 2015) or the own  parents in postpartum depressed women (Haslam, Pakenham, & Smith, 2006; Heh et al., 2004),
oth of these sources of support may  be dysfunctional for women  with childhood maltreatment experiences. Indeed, studies

nvestigating individuals with childhood maltreatment outside the postpartum period support our findings. Only support
y friends buffered against adult depression (Powers, Ressler, & Bradley, 2009) and was related to reduced levels of trauma
ymptoms (Evans et al., 2013).

According to attachment theory, abusive and neglectful parents promote an insecure attachment style, reducing the
ffected person’s ability to rely on safe and consistent caregiving relationships for support and to maintain supportive social
elationships throughout life (Cook et al., 2005). Thus, it may  be difficult for individuals with maltreatment experiences to
aintain highly supportive social networks in adulthood. Indeed, in line with previous findings (Horan & Widom, 2015),
altreatment load was related to lower levels of social support in our sample in bivariate correlation analysis.

Looking at the source of social support, maltreatment load was specifically correlated with lower levels of support
rovided by the own parents, but not with support provided by the partner, parents-in-law and friends. As childhood
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Maltreatment load

Social support

Postnatal distress
direct effect c‘ = .022** 

a = -.615** b = -.003 

(*) p < .10; * p < .05;  ** p < .01; *** p < .001

indirect effect ab = .002 

total effect c = c‘ +ab = .016* 

Satisfactio n with
support

a = -.487(*) b = -.013* 

total effect c = c‘+ab = .024*** 

direct effect c‘ = .016* 

indirect effect ab = .007 

Fig. 2. Mediation models for the association of maltreatment load on postnatal distress through social support (upper panel, black) and satisfaction with
support  (lower panel, grey). Direct effects c’ represent the association of maltreatment load (predictor variable) on postnatal distress (criterion variable);
the  indirect effect ab is the product of path a (association of maltreatment load and social support) and path b (association of social support on postnatal

distress) and represents the association of maltreatment load on postnatal distress through the mediator social support (black) and satisfaction with support
(grey) respectively. The sum of direct and indirect effect is the total effect of the mediation model.

maltreatment often occurred in the family of origin, affected individuals may  have difficulties separating their perception of
their abuse or neglect and their perception of their own  parents (Powers et al., 2009). Subsequently, support by the own par-
ents may  be dysfunctional or lacking. Even though support by the family has been previously reported to be protective at low
levels of childhood maltreatment (Evans et al., 2013; Folger & Wright, 2013), support provided by the own  family may even
function as a vulnerability factor at high levels of childhood maltreatment (Folger & Wright, 2013). Thus, the observation of
lower levels of emotional closeness towards their own families in adulthood in individuals with maltreatment experiences
during childhood (Savla et al., 2013) may  be a functional adaption. Indeed, even though maltreatment load was  correlated
with significantly lower levels of social support provided by the own parents, women  in our sample did not report a wish
for more support from their parents (maltreatment load was  not significantly correlated with lower levels of satisfaction
with parent support).

The lack of a significant buffering effect of postpartum support by the partner in the present study may  be explained by
the observation that individuals with childhood maltreatment experiences perceive their intimate partner as less supportive
and caring (Colman & Widom, 2004). However, maltreatment load was not significantly correlated with dissatisfaction in
intimate partner provided social support in our sample. Further studies are needed to investigate the role of the intimate
partner in postpartum support in mothers with maltreatment experiences.

The present results suggest that mothers with a history of childhood maltreatment may  be able to compensate for a
potential lack of support by their parents or their partner and benefit from support provided by friends. With rising levels of
social support provided by friends, the association between maltreatment load and postnatal distress decreased. However,
as the sample size was small, the role of different sources of support in the postpartum period needs replication. Even
though maltreatment experiences can negatively influence the individual’s social cognitions and behavior within close

relationships throughout life (Briere, Berliner, Bulkley, Jenny, & Reid, 1996; Browne & Finkelhor, 1986; Vranceanu et al.,
2007) maltreatment load was not associated with reduced levels of social support provided by friends in bivariate correlation
analyses and we did not find a mediating effect of support provided by friends. However, with rising maltreatment load,
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omen were less satisfied with the support provided by friends (i.e., elevated wish for more support by friends). On the
ne hand, this may  reflect a particularly high need for support provided by friends. On the other hand, the ability to develop
upportive friendships may  be limited in women with a history of maltreatment. Further studies are needed to investigate
he role of support provided by friends in more detail, e.g. by taking size of the support network and quality of support into
ccount.

High levels of postnatal distress can limit a mother’s ability to be emotionally available for the child and to respond
ensitively to its needs, which in turn can negatively influence the developing mother-child attachment (Campbell et al.,
004; Campbell et al., 1995; DeMulder & Radke-Yarrow, 1991; Lyons-Ruth, Connell, Grunebaum, & Botein, 1990; Murray,
alligan, Goodyer, & Herbert, 2010). Thus, it seems essential to identify and refer mothers at risk to appropriate prevention
rograms. Enhancing the ability to develop and maintain supportive friendships and promote engagement in social networks
ay  be a promising target for interventions in the postpartum period aiming at improving maternal postnatal distress,

hereby also improving the caregiving context for the next generation.

.1. Strengths and limitations

This study extends previous research on the impact of childhood maltreatment and the role of social support during
he transition to parenthood in several ways. Various sources of social support were distinguished and main, moderating,
nd mediating effects of support were investigated. Furthermore, we did not only focus on postpartum psychopathology
most often postpartum depression), but additionally assessed symptoms of stress, depression, and anxiety as measures for
ostnatal distress beyond clinically diagnosed psychopathology.

Nevertheless, several limitations need to be taken into account: First of all, sample size in this study is limited. Thus,
esults have to be interpreted with caution and need replication in larger (high-risk) samples. The small sample size also
revented the analyses of the specific effects of different types of maltreatment. However, in particular the experience of
eglect versus abuse in childhood can have differing effects on postpartum women. This question should be addressed in

uture studies. Furthermore, there are distinct differences between instrumental, emotional, and other types of social sup-
ort. Unpublished critique of some ‘parenting programs’ highlight discrepancies such as emotional support being provided
hen the parent/mother actually needs practical support. Even though the PSSQ allows the assessment of emotional and

nstrumental support, we  refrained from analyzing specific effects due to sample size.
Further limitations relate to the self-report measures used. All measures were completed at the same postpartum time-

oint. Thus, we cannot distinguish the chronological course of distress. Reports of maltreatment might be related to generally
levated levels of distress throughout life and it may  not be the case that those who  report maltreatment become distressed
n the postpartum period. Furthermore, childhood maltreatment was assessed retrospectively and thus may  be prone to

emory effects (vague, biased, repressed memories) and self-report measures of childhood maltreatment such as the CTQ
annot access pre-verbal memories such as in the first three years of life.

Generalizability of our results is further restricted, as the recruitment area of the maternity hospital of the University
lm is characterized by a good economic situation. Moreover, this study is correlational and causal conclusions cannot be
rawn.

. Conclusion

In summary, the results of this study indicate that with rising severity of childhood maltreatment, mothers experience
igher levels of postnatal distress. Importantly, social support provided by friends (but not by the partner, parents, or parents-

n-law) buffered the effect of maltreatment on postnatal distress in the present study. One can speculate that postpartum
omen may  compensate for a lack of family support by support provided by friends. Longitudinal studies with larger samples

re needed to investigate the factors that may  influence the affected person’s ability to develop alternative social networks
outside the family of origin). By promoting a mother’s ability to develop and maintain supportive friendships, the woman’s
ostnatal distress may  be reduced, which in turn may positively influence the caregiving context for the next generation.
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522 met exclusion criteria

114 outpatient births

722 were discharged from hospital before contacted by 

study personal

16 still births

March 15th 2012 – May 15th 2013:

2884 deliveries

1460 women were invited to 

participate

N = 240 women gave written 

informed consent

N = 67 women participated at three 

months’ follow-up (t1)

N = 112 women were invited for 

follow-up

Exclusion of one mother due to 

missing data

Nt1 = 66

1220 refused to participate for the following reasons:

- 427 “no interest”

- 236 “too stressful”

- 149 “already participating in another study”

- 184 other reasons

- 224 did not give a reason

45 lost to follow-up for the following reasons:

- 23 organizational reasons 

(scheduling reasons, acquaintanceship with 

study personal, problems contacting participant, 

participant moved to another city)

- 9  “private reasons” or no information

- 5   sickness

- 5  “no interest”

- 4  “too much stress”



Supplement B. Pearson’s correlation coefficients of postnatal distress, HADS and PSS4. 

   HADS 

sum score 

PSS4 

 M SD r r 

Postnatal distress 0.02 0.87 .75*** .84*** 

HADS sum score 8.90 5.83  .71*** 

***p<.001 

HADS = Hospital Anxiety and Depression Scale; PSS4 = 4-item version of the perceived 

stress scale 
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