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Preface

This book reports the current achievements in the understanding of traumatic spec-
trum symptomatology across mental disorders and tries to clarify some of the many 
controversies about the underpinning neurobiological mechanisms. Editors and 
authors focused on the definition of symptoms of childhood trauma and their persis-
tence and/or development into adolescence and adulthood. Our goal was to empha-
size the mental health risk related to childhood trauma and its enduring 
psychobiological effects. In light of this, the way to understand trauma-related dis-
orders needs to be revisited and perhaps, to be provocative, even reconceptualized. 
We think that improving our knowledge on this topic may be a challenge of extreme 
importance, given that early life trauma/adversities affect about half of the popula-
tion of children and young adults. Apart from the immediate effects of trauma, early 
adversities also increase the risk for developing mental and physical problems later 
in life. We hope that a closer consideration of early traumatic experiences may help, 
in the near future, to revolutionize diagnostic and therapeutic approaches to mental 
disorders.

Readers will be informed about how traumatizing events, including events per-
ceived as such, evoke defense states, and thus determine responses aimed at ensur-
ing biological survival. The persistent deregulation of brain–body 
psycho-physiological integration prolongs symptoms even after the danger has 
passed, leading to what we call trauma-related disorders. Although sensitization 
and/or conditional learning processes may account for symptom duration, we must 
try to understand whether the prolongation of defensive responses, once the threat 
has ceased, might have some biological value. Clinicians and researchers should 
examine this potential mechanistic link consistently with a developmental perspec-
tive, since traumatizing nurturing environment predicts unfavorable outcomes, such 
as chronic overwhelming stress, and determines psychobiological and psychiatric 
effects on child development. On the other hand, we may hypothesize that what is 
commonly regarded as a deviation from “optimal” development could conversely 
reflect an initial adaptation, even if the final developmental outcome is unfavorable. 
Examining trauma-related disorders through the prism of biological survival, we 
should consider that psychiatric phenomenology related to childhood trauma may 
represent “facultative” responses (i.e., responses selected as biologically valuable in 
the behavioral repertoire) in specific environmental contexts. This wide range of 
possibilities could allow us to even reconceptualize the relationship between 
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childhood trauma and mental disorders and to consider some psychiatric symptoms 
as adaptive responses. In this case, we may assume that natural selection enhances 
developmental strategies and promotes immediate survival, even if negative conse-
quences may occur later in life.

In the book, a panel of experts in the field thoroughly reviewed, from a psycho-
biological perspective, the harmful effects of early adversities on the developing 
brain and analyzed biological mechanisms underpinning subsequent emergence of 
psychiatric symptoms. An alternative view has also been considered and involves 
the neuroplastic adaptive variation in individuals with heightened neurobiological 
susceptibility. In the section of the book dedicated to the potential pathogenic link 
between childhood trauma and mental disorders, authors addressed the individual 
differential susceptibility to (eventually unfavorable) environmental conditions. In 
order to promote biological survival, individuals with specific neurobiological sus-
ceptibility may change their structural/functional neuro-circuitries, and their 
immune/neuroendocrine defense systems in response to peculiar nurturing environ-
ments. Later in life, this mechanism results in developmental trajectories culminat-
ing in maladaptive psychopathology, which is likely determined by the interaction 
between neurobiological individual susceptibility and negative environmental fac-
tors. This new perspective may have crucial clinical implications. If we consider 
childhood trauma-related manifestations as attempts to adapt homeostasis in 
response to environmental conditions, we can treat symptoms by promoting sup-
portive contexts and alternative strategies for maintaining physiological integrity, 
enhance individual adaptive traits, and potentially divert negative developmental 
outcomes.

Research and treatment in modern psychiatry cannot ignore that: (i) childhood 
trauma has a role in shaping subsequent clinical pictures, and (ii) psycho/biological- 
developmental approaches should be applied to the individual prediction of out-
comes and to tailor intervention strategies in the framework of personilized 
medicine. Experts in social and phenomenological fields suggest to further focus on 
the reliability of biological indices of neurobiological susceptibility, in order to 
apply multidimensional metrics in the design and the evaluation of interventions, 
particularly at the prevention level.

We hope that this book will provide the knowledge and awareness necessary to 
embrace an advantageous integrative research approach to prevent, treat, and reha-
bilitate childhood trauma-related mental disorders. An extended hope is that new 
treatment avenues will derive from the consideration of the adaptive strategies and 
traits expressed by traumatized children, in the struggle to maintain their physiolog-
ical and psychological integrity.

Rome, Italy Gianfranco Spalletta 
Rome, Italy Delfina Janiri 
Rome, Italy Federica Piras 
Rome, Italy Gabriele Sani  
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1Introduction on Childhood Trauma 
in Mental Disorders: A Comprehensive 
Approach

Delfina Janiri, Gabriele Sani, Federica Piras, 
and Gianfranco Spalletta

The exposure to negative events emotionally overwhelming can lead to traumatic 
memories, altered sense of self, emotional dysregulation, and avoidance. This is a 
picture consistently described since Homer’s poems [1]. In book 19 of the Odyssey, 
Odysseus, which has at last come home to Ithaca, is recognized by a scar on his 
thigh. Odysseus describes the origin of the scar, a hunting accident occurred in his 
boyhood, at a boar hunt during the time of his visit to his grandfather Autolycus. 
The scar was already in his name: his grandfather called him “Odysseus” meaning 
“the hated one” because Autolycus had many enemies. The second great Homeric 
hero, Achilles, was killed by an arrow hitting his heel. To prevent his predicted early 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-49414-8_1&domain=pdf
https://doi.org/10.1007/978-3-030-49414-8_1#DOI
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death, Achilles’s mother, Thetis, took him to the River Styx in the Underworld, 
which was supposed to offer powers of invulnerability, and completely dipped his 
body into the infernal water. However, as Thetis held Achilles by the heel, his heel 
was not washed over by the river and became vulnerable. Thus, early negative 
events seem to shape hero’s psychological traits, leading to two different pictures: 
strike first; withdraw and isolate oneself from others (e.g., Achilles); or create 
deceptions, distractions, false identities, and narratives to spoil the aim of what is 
expected (e.g., Odysseus).

In the last centuries, early traumatic events have been specifically linked with the 
genesis of psychopathology. In 1859, Briquet [2] described, for the first time, the 
relationship between trauma and hysteria, highlighting that out of 501 patients, 381 
presented with past traumatic experiences. Later, Charcot [3], Janet [4] and particu-
larly Freud [5], proposed trauma models to better understand mental disorders. 
These models were founded on the clinical observation that patients often reported 
severe and repeated childhood traumatic experiences influencing subsequent psy-
chopathological behaviors. This book aims to further enlighten this observation and 
to frame it in the context of a substantial modern body of literature corroborating the 
link between childhood trauma and mental disorders.

Childhood trauma could be defined as “the experience of an event by a child that 
is emotionally distressful.” Traumatic events deal great damage, not just because of 
the immediate harm they cause, but because of the lingering need to reevaluate one’s 
view of oneself and the world. Among the consequences of childhood trauma, many 
are biologically based; this is sustained by a variety of studies linking early adverse 
events with disrupted neurodevelopment. Specifically, childhood maltreatment has 
been associated with long-term structural and functional brain abnormalities [6–8], 
alterations in neurochemistry [9], and in other biological targets. Different forms of 
childhood trauma have been described; they include physical, sexual and emotional 
abuse and a different type of traumatic experience, particularly pertaining to care-
lessness, that has been defined “neglect” [10]. Childhood trauma can also be divided 
into a single traumatic experience or into “complex trauma,” indicating traumatic 
events that occurred in combination or cumulatively [11]. Recent studies confirmed 
the association between early life stress and mental disorders [12–17]. Childhood 
traumatic events are more frequently reported in patients than in healthy controls, 
with a high prevalence rate (e.g., childhood abuse and neglect have been reported by 
50% of patients diagnosed with bipolar disorders [18]). Even though early maltreat-
ment has been found to trans-diagnostically increase vulnerability to psychopathol-
ogy, it should not be considered as unspecific risk factor. Distinct types of traumatic 
experiences differently impact on multiple mental disorders and they can indepen-
dently modulate the clinical expression [12–17].

This book, divided into 21 chapters, all of which disentangling different aspects 
of the relationship between early maltreatment and mental disorders, addresses the 
complicated and multilayered intersection between childhood trauma and vulnera-
bility to mental disorders. It deals with the complexity of events that impact directly 
on personal development and interact with individual susceptibility to mental 
illness.

D. Janiri et al.
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After an exhaustive overview of the concept of childhood trauma and its his-
torical perspective, the first part of the book is dedicated to identifying and exam-
ining biological mechanisms underpinning alterations that result from early 
adverse events. In these chapters, experts in the field review the latest evidence 
about the effects of traumatic experiences on brain development resulting in cog-
nitive dysfunctions and neuroimaging and electroencephalographic changes. In 
the same section, a specific chapter also provides an overview of the candidate 
genes involved in mental disorders, potentially interacting with childhood trauma. 
This part of the book is crucial to understand how the neurobiological implica-
tions of early adverse events intersect with mechanisms underlying psychopathol-
ogy. Relating to this, a fundamental question to explain is when and how childhood 
trauma per se causes biological changes and increases the risk for mental disor-
ders, and how biological vulnerabilities to mental disorders early interact with 
adverse events at the neurodevelopmental level. Furthermore, a specific chapter 
also traces some pieces of the increasing evidence that maternal trauma can be 
transmitted to the offspring. In this case, early adverse events experienced by the 
mother seem to influence the child’s vulnerability to both trauma exposure and 
mental disorders, possibly trough epigenetic pathways. An evolutionary under-
standing of the physical and mental effects of childhood trauma is also summa-
rized in this first part of the volume that clarifies some intriguing points of view of 
the Darwinian psychiatry.

The second part of the book is concerned with the impact that childhood trauma 
has on each mental disorder. Chapters in this section synthesize the latest evidence 
on the relationship between early adverse events and specific clinical pictures 
including psychosis, mood and anxiety disorders, substance use, and eating prob-
lems. Each chapter provides information about the epidemiology of early trauma 
in each specific disorder, systematically describes the risk associated with different 
types of childhood maltreatment and focuses on their impact on the clinical presen-
tation and outcome. These chapters also present a specific framework defining neu-
robiological mechanisms of interaction between diagnosis and early negative 
events. Childhood trauma emerges as a crucial risk factor for multiple mental dis-
orders and authors make the effort to tackle its intersectionality with other vari-
ables that increase the likelihood to develop mental illness. Special cases are the 
two chapters on post-traumatic stress and dissociative disorders. In this case, 
indeed, traumatic events represent per se putative causes of symptomatology. 
Therefore, what becomes crucial in these different perspectives is to evaluate the 
cumulative effect of traumatic events from childhood to adult life. Other two pecu-
liar situations considered in this section are the occurrence of trauma in children 
with neurodevelopmental disorders and the association between childhood trauma 
and the risk of neurological deficits later in life. In the first case, trauma and mental 
disorders occur in the same time framework; thus, authors investigate the diagnos-
tic complexities of co-occurring trauma-related symptoms and neurodevelopmen-
tal disorders. In the second case, a specific chapter faces the innovative topic of 
neurobiological sequelae of early trauma later in life, considering the potential 
mediating role of cognitive functions.

1 Introduction on Childhood Trauma in Mental Disorders: A Comprehensive Approach
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The third part of the book addresses treatment strategies in the context of the 
presence of childhood traumatic memories in patients with mental disorders. 
Psychotherapy treatments are considered across different developmental periods 
and a separate chapter specifically reviews pharmacological approaches as inte-
grated treatments in subjects with childhood trauma. This is particularly relevant 
because recent studies demonstrated that patients reporting childhood adverse 
events often show inadequate response to different classes of mental health medica-
tions [19]. In the same section of the book, a specific chapter is also dedicated to 
stigma as peculiar consequence of early maltreatment. The chapter highlights the 
importance of tailoring therapeutic interventions on decreasing stigma, in order to 
minimize long-term negative effects of traumatic events.

By tracing psychopathological and neurobiological consequences of childhood 
trauma, this book proposes methodological tools to define and evaluate resilience. 
The concept of resilience in psychiatric research is based on studies on children 
exposed to social adversity, including family dysfunction, economic deprivation, 
and institutionalization. The British psychiatrist Sir Michael Rutter defined resil-
ience as “an interactive concept that is concerned with the combination of serious 
risk experiences and a relatively positive psychological outcome despite those expe-
riences” [20]. Resilience can be viewed as a dynamic construct, which is not the 
reverse of risk but is associated with biological changes indicative of adaptive func-
tions. Resilience can be termed as “ordinary magic” [21], suggesting that it arises 
from the normative functions of human adaptation systems. Understanding the mul-
tifaceted nature of childhood trauma, by bringing together its many perspectives, 
can help to explain how people cope with traumatic life experiences giving the 
means to enhance resilience processes.

It is our hope that the ideas in this volume might make a contribution to identify-
ing new venues for preventing and treating mental disorders. In the light of its prom-
inent contribution to neuroplasticity, early trauma should be included in the clinical 
assessment of all patients with mental disorders. Physicians should have a specific 
framework to properly address a pharmacological/psychotherapeutic/rehabilitative 
treatment in patients reporting a history of early adverse events. We do believe that 
a wider contextualization of childhood trauma can really make the difference 
between caring for symptoms and treating mental disorders.
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2The Concept of Childhood Trauma 
in Psychopathology: Definitions 
and Historical Perspectives

Gretchen Buchanan, Abigail H. Gewirtz, Cara Lucke, 
and Monica R. Wambach

2.1  Introduction

In defining childhood trauma, it is critical to distinguish exposure to traumatic 
events from a child’s reaction to those events (e.g., psychopathological symptoms). 
We use the word “trauma” to refer to a traumatic event or events. We use the defini-
tions of traumatic events from the ICD-11 and DSM-5, as outlined in the diagnostic 
criteria (Criterion A in the DSM) for trauma-related disorders. ICD characterizes a 
traumatic event as “an extremely threatening or horrific event or series of events 
(e.g., natural or human-made disasters, combat, serious accidents, sexual violence, 
assault).” The DSM provides the following definition: “The person was exposed to 
death, threatened death, actual or threatened serious injury, or actual or threatened 
sexual violence as follows: (one required)

 1. Direct exposure.
 2. Witnessing, in person.
 3. Indirectly, by learning that a close relative or close friend was exposed to trauma. 

If the event involved actual or threatened death, it must have been violent or 
accidental.

 4. (Not generally relevant to children.) Repeated or extreme indirect exposure to 
aversive details of the event(s), usually in the course of professional duties (for 
example, first responders, those collecting body parts or professionals repeatedly 
exposed to details of child abuse). This does not include indirect non- professional 
exposure through electronic media, television, movies or pictures.”

All authors contributed equally to the manuscript. Order of authors is presented alphabetically.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-49414-8_2&domain=pdf
https://doi.org/10.1007/978-3-030-49414-8_2#DOI
mailto:bucha245@umn.edu
mailto:agewirtz@umn.edu
mailto:lucke124@umn.edu
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In childhood, trauma exposure typically occurs as a result of violence, disasters, 
unintentional accidents, or illness. Arguably, the most common source of exposure 
to violence is within the family (i.e., via domestic violence, childhood maltreat-
ment) though large numbers of children in specific countries and regions across the 
world are exposed to violence outside the home (i.e., community violence, political 
violence, terrorism, and/or war). Natural and man-made disasters include weather 
events such as hurricanes, typhoons, tornados, and flooding, as well as fires and 
earthquakes. Unintentional accidents include motor vehicle accidents, accidental 
drownings, falls, electrical and other accidents within and outside the home. Finally, 
less attention has been paid to medical trauma exposure, which refers to the experi-
ence of life-threatening or chronic illness resulting in painful and sometimes fre-
quent medical procedures and treatments.

It should be noted that though the above definitions of trauma include those put 
forth by the World Health Organization (i.e., ICD-11), there are national and 
regional variations regarding the degree to which traumatic events are recognized as 
such. For example, only quite recently has attention been paid to the extensive 
trauma exposure suffered by child soldiers, e.g., [1]. Female genital mutilation is 
still widely practiced—legally— in countries around the world where it is not 
viewed as traumatic; in 2016, an estimated 200 million girls worldwide were vic-
tims of genital cutting [2]. Worldwide, few countries have surveillance systems to 
monitor children’s trauma exposure. Moreover, many countries do not have legisla-
tion aimed at limiting or preventing child abuse or domestic violence; legal system 
responses vary widely across nations.

2.2  Epidemiology of Childhood Trauma Worldwide

Childhood trauma exposure is prevalent worldwide, though we could find no recent 
worldwide estimates. In the United States, large, nationally representative studies 
indicate that approximately two-thirds of children have been exposed to at least one 
traumatic event, and 20% report exposure to multiple traumas by early adulthood 
[3–5]. The epidemiologic pattern of childhood trauma varies worldwide, and is 
often perpetuated by sociocultural factors [6, 7]. For example, in parts of Africa, the 
Middle East, and Asia, female genital mutilation (FGM) is considered an unques-
tioned social norm and is often viewed as a precondition for marriage [2]. 
Internationally, FGM is recognized as traumatic, and a human rights violation, but 
it is estimated that over 200 million girls, across 30 countries, have undergone FGM 
before the age of 18 [2].

Violence against children exists in every country across the world, and both 
international and smaller scale studies elucidate the magnitude and pervasive scope 
of this problem [6]. Since many countries lack both formal systems to investigate 
violence against children, as well as operationalized, culturally sensitive definitions 
of child maltreatment, only a proportion of childhood trauma is reported worldwide 
[8]. In addition, children who are victims of violence are often fearful, or may not 
have the capacity to report such trauma, and similarly, parents of children are less 

G. Buchanan et al.



11

likely to report incidents of violence against their children if the act was conducted 
by a person of power in their community [8]. Despite these limitations, as well as 
varying methodology among the studies that attempt to ascertain children’s expo-
sure to trauma, numerous studies have investigated the epidemiology of children’s 
exposure to trauma that provide critical insight on estimates of its prevalence 
throughout the world.

2.2.1  Physical and Sexual Abuse, Neglect, Witnessing Violence

Across a series of meta-analyses that examined 244 studies, the self-reported preva-
lence of physical violence to children ranged from approximately 22.8% of children 
in Africa, 16.7% in Asia, 14.3% in Australia, 22.9% in Europe, 24.0% in North 
America, and 54.8% in South America [9]. Although the prevalence of physical 
abuse varies by region and countries, more than 50% of youth report having been 
abused as children [10].

In a prospective longitudinal study of adolescents and young adults in Germany, 
7.5% of youth had experienced physical assault, while 9–19% of American youth 
have experienced physical abuse by a caregiver [4, 11]. In the Kurdistan Province of 
the Islamic Republic of Iran, 38.5% of children aged 11–17 reported physical vio-
lence at home which caused mild to severe physical injury [8, 12]. Across Africa, 
the prevalence of child physical abuse ranged from 7.6% to 45%, and was greatly 
influenced by study methodology and child abuse definitions [13]. A national 
population- based survey in Zimbabwe estimated that 63.9% of girls and 76% of 
boys experienced physical violence before the age of 18 [10]. Across 13.830 indi-
viduals from 171 countries, over 50% of the perpetrators of physical and emotional 
violence were household members [14].

Worldwide, it is estimated that 150 million girls and 73 million boys have expe-
rienced sexual violence [8, 15]. Across 21 high- and middle-income countries, 
approximately 7–36% of girls and 3–29% of boys reported sexual abuse [16]. The 
prevalence of sexual abuse varied widely across 17 studies based in Africa (1.6% to 
77.7%) and was greatly influenced by study methodology [13]. In the United States, 
8–12% of children experienced at least one sexual assault, and girls were approxi-
mately 1.5 times more likely to be a victim of sexual assault than boys [4, 17]. 
In addition to females, younger children are at higher risk for child sexual abuse 
[13]. Approximately 19% of youth in Namibia and 30% of youth in Zimbabwe were 
physically coerced to have sex [18], and among victims of sexual abuse, reports 
indicate that family members often constitute a high proportion of the perpetrators. 
Across a multicountry study, approximately 14% to 56% of girls and 25% of boys 
were sexually abused by a relative or step-parent [8, 16]. Among Peruvian women 
who reported childhood sexual abuse, the perpetrator was a family member in 
approximately half of the cases [15]. Sexual abuse is also prevalent in the school 
setting, and findings from UNICEF indicate that 9% of children in Nepal were sexu-
ally abused, and that among these individuals, the teacher was the perpetrator in 
18% of these cases [19].
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Epidemiological data on neglect is difficult to estimate worldwide. In developing 
countries, many caregivers and children reside in communities with poor public 
health infrastructures and a severe lack of resources [20]. In a review of 22 studies 
on childhood maltreatment in humanitarian contexts over the past 20 years, neglect 
was only measured in three studies, and significantly overlapped with measures of 
poverty [21]. Therefore, it is difficult to distinguish deliberate neglect compared to 
an inability to provide sufficient care to children [8, 20]. In contrast, formal report-
ing systems for child maltreatment are more likely to exist in industrialized coun-
tries, and estimates suggest that neglect often constitutes the largest proportion of 
child maltreatment cases reported to the authorities in those countries [8, 20].

Children may also be traumatized through witnessing violence, and it is esti-
mated that between 133 and 275 million children worldwide witness domestic vio-
lence annually [22]. Approximately 38–70% of American youth have witnessed 
community violence, and among these, 10% witnessed severe violence between 
caregivers [4, 23]. Although boys were more likely to be exposed to community 
violence, girls were more likely to witness sexual assault [4.4% vs. 2%; 17].

2.2.2  Large-Scale Natural and Manmade Disasters: Children 
in Specific Regions of the World and Marginalized 
Children Are Disproportionately at Risk

Child exposure to trauma is not equally distributed across the world, and there is 
strong evidence to suggest that children residing in low-income or developing coun-
tries are disproportionately exposed to trauma on a large scale. For example, 
between 1998 and 2017, natural disasters killed 1.3 million people worldwide, but 
on average, the rate of mortality was seven times greater in low-income countries 
[24]. Over this 20-year period, an additional 4.4 billion individuals were left injured, 
homeless, displaced, or in need of emergency assistance [24], but individuals in 
low-income countries were on average six times more likely to suffer from such 
effects [24]. It is estimated that 175 million children each year will be affected by 
natural disasters, and this number is expected to rise due to climate change [25, 26]. 
Children exposed to natural disasters are at risk for depression, anxiety, and post- 
traumatic stress disorder, but children in poverty who have little access to resources, 
are at an even greater risk for adverse outcomes [25, 27].

Children in war-torn countries are at significant risk for mortality and exposure 
to violence. Across the world, it is estimated that over one billion children reside in 
countries affected by armed conflict [28]. In over 65 countries, children are recruited 
into armed forces either legally as volunteers, but more frequently, through force or 
deception [8, 28]. Child soldiers are at significant risk for exposure to violence and 
sexual and physical abuse by military groups [8, 28]. In recent years, the nature of 
warfare has shifted, and armed groups systematically perpetrate violence on the 
civilian population [28]. These strategies dismantle protective infrastructures such 
as health, education, and justice, and children in the community often become 
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targets of terrorist attacks [28]. Children in war-torn communities are also vulnera-
ble to abduction. For example, during the war in Uganda, it is estimated that upwards 
of 25,000 children were abducted and subject to abuse by military forces [28].

More than half of the world’s 60 million refugees are children [29, 30]. 
Although the majority of refugee children attempt to re-locate with family mem-
bers, a significant number are unaccompanied and are at heightened risk for 
trauma exposure, including physical and sexual abuse and gender-based violence 
[6, 8, 31]. As children seek asylum, they are often held in centers that are 
unequipped to meet their needs. In Australia, estimates suggest that youth seeking 
asylum are held in refugee detention centers for an average of 20 months, which 
can adversely impact both physical and mental health [8, 32]. Among migrant 
children from Northern Africa seeking asylum in Spain, many were victims of 
theft and physical abuse by older children [8, 32]. A significant number of unac-
companied children run away from these centers due to the threat of violence 
from adults and peers, but a significant proportion are also victim to child traffick-
ing while residing in these centers [8, 33].

The United States has one of the world’s largest immigration detention systems 
in the world [34, 35]. In 2017, 41.435 unaccompanied children and 75.622 family 
units were detained by the US Border Patrol [34, 36] and in April of 2018, the 
Trump administration authorized a zero-tolerance strategy that prosecuted parents 
for illegal immigration and separated over 2,600 children from their parents [37]. 
This policy was halted after 6 weeks, but the traumatic effects on children and fami-
lies were devastating and enduring. In addition to the trauma of forced separation, 
children were detained in housing facilities with a history of poor conditions and 
abusive treatment [37]. Approximately 1,000 of these unaccompanied children were 
under the age of 10 [38], and upwards of 500 children were still detained in these 
temporary facilities several months after the separation [38].

In addition to child refugees, other marginalized groups of children are espe-
cially vulnerable to traumatic experiences. These include youth who identify with a 
racial, ethnic, or sexual minority, have a disability, are in conflict with the law or in 
forced labor, or are otherwise displaced [6]. Across the world, over 200 million 
children and adolescents are involved in child labor, and estimates suggest that 
approximately 126 million of these youth endure hazardous work [8, 39]. Children 
constitute 26% of all forced labor victims [40], and it is estimated that 5.5 million 
were in forced or bonded labor, 1.8 million in prostitution and pornography, and 1.2 
million were victims of trafficking [6, 40, 41]. In a study conducted in the Philippines 
and Peru, almost all child domestic workers reported that they had suffered mal-
treatment that consisted of physical punishment and sexual harassment [8, 42], and 
across a 13-country study, findings suggest that child sexual exploitation is increas-
ing worldwide [8, 43]. In El Salvador, 66% of girls in domestic service reported 
abuse and that they always felt the threat of sexual advances from their employer 
[8, 41].

Institutionalized children are also disproportionately exposed to trauma, and are 
vulnerable to physical, physiological, or sexual abuse violence from staff [8]. 

2 The Concept of Childhood Trauma in Psychopathology: Definitions and Historical…



14

Children in residential care are at risk for similar abuse since they are often placed 
in facilities that are overcrowded, unsanitary, and lack trained staff [8]. Displaced 
children, such as those living on the street, are subject to stigmatization and police 
harassment. In Kenya, children living on the street are frequently charged with petty 
offenses, without a proper trial, and are consequently held in corrective institutions 
or incarcerated [8, 44, 45]. In Yemen, approximately 33% of detained children in 
detention centers reported physical abuse and over 50% had been sexually abused 
by guards or teachers [8, 46].

2.2.3  Unintentional Injuries

In additional to intentional acts of violence, children also experience trauma through 
unintentional injuries. Upwards of 950,000 children die from injury each year, and 
road traffic collisions, drowning, burns, falls or poisoning account for approxi-
mately 60% of these fatalities [47]. An additional 23% of these unintentional inju-
ries were due to smothering, asphyxiation, choking, animal or snakebites, 
hypothermia, and hyperthermia [47]. Among adolescents aged 15–19, motor vehi-
cle accidents accounted for 72.3% of unintentional injury deaths [48].

Although unintentional fatal injuries are prevalent worldwide, death is not the 
most common outcome of unintentional injuries among children. In the United 
States alone, it is estimated that for every child who was fatally injured, 12 required 
hospitalization, and 641 children were treated in an emergency department [49]. 
Across a 28-country study, falls were the leading cause of nonfatal injuries, and 
similarly in the United States, falls and being struck by a person or object were the 
most common type of injuries documented in emergency departments among chil-
dren [4, 48]. Injuries to the head are the most common outcome of unintentional 
injuries, and a significant proportion of children who survive unintentional injuries 
endure lifelong disability, especially among children injured in traffic accidents or 
fires [47].

Children in low- and middle-income countries are disproportionately affected 
by unintentional injuries [47, 50, 51]. More than 95% of injury deaths among 
children occur in low- and middle-income countries, and it is estimated that chil-
dren residing in these countries are 11 times more likely to die from fires, six 
times more likely to die from drowning, four times more likely to die from poi-
soning, and six times more likely to die from falls than children in high-income 
countries [47]. Children in poverty are less likely to have adequate supervision, 
and regulations for safety equipment, such as smoke alarms, are less stringent in 
low- and middle-income countries [47]. Furthermore, children residing in low- 
and middle-income countries are more likely to be exposed to hazardous envi-
ronments, such as a lack of space for safe play, fast-moving traffic, and cramped 
living conditions [47]. Reports suggest that boys and younger children are more 
likely to have more severe unintentional injuries than girls and older children 
[47, 52–56].
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2.3  Historical Perspectives on Childhood Trauma

Over the past 100 years in particular, the conceptualization of and response to child-
hood trauma has changed significantly, in parallel with changing conceptualizations 
of childhood. Prior to the nineteenth century, childhood was not considered to be a 
distinct developmental period [57]. Once children were no longer dependent on 
their mother to meet their basic needs, they were integrated into adult society and 
expected to contribute to the family. Children were expected to help raise younger 
siblings, engage in strenuous or even dangerous household chores, and contribute 
economically through paid work, if possible. Adolescents often got married and had 
children of their own once they reached reproductive maturity [57].

Views of childhood changed in the late nineteenth and early twentieth centuries. 
Philosophers such as John Locke proposed children to be “blank slates,” introduc-
ing the idea that childhood might be an important socialization period [58]. In the 
USA in the nineteenth century, temperance groups of mostly women concerned 
about widespread domestic violence, thought to occur as a result of alcohol use, 
successfully lobbied for mandatory kindergarten in order to teach children the moral 
importance of temperance. This marked a shift in Western thought and policy toward 
childhood as a malleable period: an investment in the future of a moral society [57]. 
In both the United States and Europe, this shift led to a publicly funded education 
system, child labor laws, and child welfare laws [59]. As the conceptualization of 
childhood changed, so did the understanding of and responses to childhood trauma. 
In the United States, the case of Mary Ellen Wilson, an abused child, brought atten-
tion to child abuse and neglect as a social problem. Prior to this case, children were 
considered the property of their fathers or caretakers, and harsh physical punish-
ment was an acceptable form of discipline. The case, brought by the American 
Society for the Prevention of Cruelty of Animals, was built on the legal precedent 
that animals could be removed from the home if they were subjected to torture or 
intense physical harm. Her lawyer argued that if Mary Ellen was not removed from 
the home, she would face “irreparable harm.” The case resulted in legal reform in 
the interest of protecting children from abuse inflicted by family members or other 
adults and led to the development of the first ever child protection agency, The 
New York Society for the Prevention of Cruelty to Children. The case also influ-
enced a similar movement and set of legal policies overseas in Great Britain [59, 60].

At around the same time, the child welfare field in the United States began to 
take shape. This field was initially developed by various religious and charitable 
organizations motivated to “save” children from what were characterized as the 
deplorable living conditions of European immigrants who brought different cultural 
and religious practices to their new lives in the USA. As a result, the first of these 
early child welfare organizations would convince urban dwelling immigrant parents 
to give up their children; the children would then be transported to Protestant fami-
lies in rural areas [59]. While there still exists racial and ethnic disparities in the 
removal of children from home, the family began to be seen as a crucial social 
institution for the wellbeing of children. The United States Children’s Bureau, 
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founded in 1912, was the first department of the US government solely focused on 
the welfare of children, and it still exists, as does the tension within the child welfare 
system between the desire to protect children and the need to keep families 
together [59].

These changes are important to consider with regard to a broader concept of 
childhood trauma. Cultural notions began to shift dramatically during this time, and 
children were increasingly viewed as more vulnerable not only to the harm caused 
by child maltreatment, but to other events that could also pose a threat to their 
socialization and development, such as domestic violence, parental death or separa-
tion, parental substance abuse or criminal behavior, medical trauma, institutional-
ization, and natural disaster and war. In particular, the world wars of the twentieth 
century contributed to a more nuanced view of childhood trauma, as well as to a 
broader view of what events were considered traumatic to children.

The world wars of the twentieth century raised public awareness of traumatic 
stress as a medical condition of concern in both the United States and in Europe. 
Some scholars estimate that “mental breakdowns” may have accounted for 
approximately 40% of British battle casualties during the First World War [61]. 
Many soldiers returned home “shell shocked” and traumatized from their experi-
ences on the battlefield and in particular, the horrific conditions of trench war-
fare. Traumatic stress had become a cause for concern, with important implications 
for the conceptualization of war trauma more broadly, and later on, for childhood 
trauma [62].

Large numbers of children were orphaned as a result of World Wars I and II, and 
were subsequently homeless or institutionalized in conditions that we now under-
stand as inherently traumatic and developmentally adverse. John Bowlby, the British 
psychiatrist, psychologist, and psychoanalyst who developed Attachment Theory, 
was impacted by these postwar circumstances. Some of his first publications noted 
that many of the children he worked with who were considered juvenile delinquents, 
had experienced prolonged separation from their parents earlier in childhood. He 
also collaborated with filmmaker James Robertson to create documentaries includ-
ing “A Two Year Old Goes to the Hospital” [63] and “John” [64], which showcased 
the adverse effects of separation of children from their parents for the hospitaliza-
tion of a mother for the birth of a subsequent child, or a childhood hospitalization. 
These films garnered mass public attention, particularly in light of the postwar 
orphan crisis [65].

Bowlby authored a World Health Organization report “Maternal Care and Mental 
Health” [66] to highlight the alarming rate of homelessness and institutionalization 
of children in postwar Europe. In this report, Bowlby boldly stated that a child must 
have an enduring, warm, and sensitive relationship with his or her mother in order to 
grow up psychologically healthy [67]. He also emphasized the traumatic and harmful 
impact of parental separation, medical trauma, and homelessness on children. This 
marked a dramatic shift in multiple fields, including psychology and social work as 
well as psychoanalytic and clinical practice [68]. Bowlby’s contributions changed 
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Western notions of children’s mental health, creating a foundation for almost seven 
decades of subsequent research on attachment, loss, and trauma.

As psychologists and psychiatrists such as Bowlby advanced understanding of 
childhood trauma, medical professionals also began to consider the issue of child 
maltreatment by discussing cases in which parents were the cause of numerous 
children’s injuries [69]. Kempe’s landmark paper The Battered Child Syndrome 
published in 1962 included a specific call to action for doctors to report suspected 
child abuse to police. In the USA in 1974, the Child Abuse Prevention and Treatment 
Act mandated states to set up reporting and investigative agencies in order to con-
tinue receiving federal funding [59].

Following Kempe’s landmark paper, social institutions and child welfare organi-
zations in both the United States and Europe developed and defined a different 
approach and role for social workers in responding to child trauma [59] which con-
tinue to influence practice. In the scientific literature and across disciplines, ideas 
such as traumatic stress as a response to childhood maltreatment, intergenerational 
transmission of trauma, and common psychological attributes of abusive caretakers 
were raised, e.g., [70, 71].

The feminist movements of this era also brought increased attention to the social 
problem of family violence. Feminist scholars argued that post-traumatic stress dis-
order could not only be applied to soldiers returning from battle but also to survivors 
of rape, incest, and intimate partner violence [72]. Some feminist scholars criticized 
the scientific community’s overemphasis on mothers as the main perpetrators of 
abuse toward children [68].

The increased interest generated in the study of social and cultural factors associ-
ated with child maltreatment and family violence, as well as the idea that society 
itself could pose harm toward children determined broader policies and cultural 
practices [73]. Concurrently, multiple other fields such as social work, sociology, 
and public health began to examine the causes and consequences of societal-level 
childhood traumas such as child marriage, sex trafficking, and lack of economic and 
educational safety [72]. This confluence of events set the stage for the emergence of 
a new field uniquely situated to study childhood trauma and its impact on children’s 
mental health: developmental psychopathology.

Developmental psychopathology emerged as a subfield of developmental psy-
chology in the 1980s and sought to generate research utilizing a multidisciplinary 
developmental approach in order to understand mental health [74]. One core tenet 
of this subfield is that typical and atypical development are fundamentally inter-
twined, and that to understand one, you must understand the other as psychopathol-
ogy is ultimately the result of an inability to achieve developmental competency in 
one or more domains. This naturally implicated survivors of childhood trauma and 
specifically child maltreatment, as key populations of importance in research design. 
By utilizing these populations as study participants, alongside typically developing 
samples, the etiology of many psychological disorders and the role of trauma in 
their development could be further elucidated.
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2.4  The Relationship Between Childhood Trauma 
and Developmental Psychopathology

Developmental psychopathology is “the study of the origins and course of individ-
ual patterns of behavioral maladaptation, whatever the age of onset, whatever the 
causes, whatever the transformations in behavioral manifestation, and however 
complex the course of the developmental pattern may be” [75]. Masten [76] 
describes developmental psychopathology simply as “the study of behavioral health 
and adaptation in a developmental context” [76]. The uniqueness of the develop-
mental psychopathology perspective is that it is fundamentally interested in the 
emergence and developmental process of psychopathology.

According to Sroufe [77], the goals of the developmental psychopathology field 
are twofold: (1) to identify and define premorbid developmental patterns in order to 
treat them preemptively, and (2) to develop a classification system based on empirical 
studies of development rather than as an extension of an adult classification system. 
The field of developmental psychopathology, therefore, is not limited to one age 
group, though it is often associated with childhood, or even only with psychopathol-
ogy; the study of adaptive development is also of interest to developmental psychopa-
thologists as a key to understanding deviations in development [78]. Concepts often 
discussed in the developmental psychopathology literature include the following:

• Developmental cascades and developmental trajectories
• Equifinality and multifinality
• Resilience
• Risk and protective factors

Each will be discussed in further detail in this section.

2.4.1  Childhood Trauma, Childhood Mental Disorders, 
and Adult Mental Disorders

Much more is known about adult mental disorders than child mental disorders, due 
to easier access to research participants, and a more extensive history of the study of 
adult mental disorders compared with those of children [79, 80]. Several diagnostic 
paradigms including DC:0-5 (Diagnostic Classification of Mental Health and 
Developmental Disorders of Infancy and Early Childhood), and the Research 
Diagnostic Criteria-Preschool Age/RDC-PA; [79, 81, 82] now provide a develop-
mental approach to assessing young children for mental disorders, but diagnosis of 
childhood disorders did not become prevalent until the 1980s. Only relatively 
recently have clinicians argued for the inclusion of additional categories in the stan-
dard diagnostic manuals (i.e., the International Classification of Diseases and the 
Diagnostic & Statistical Manual of Mental Disorders [83]) related to the develop-
mental impact of interpersonal trauma, e.g., [84]. This is likely due to a historical 
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minimization of the impact of exposure to trauma on children’s development, with 
misconceptions that children could not remember traumatic events, or would natu-
rally recover from them [80].

2.4.2  Developmental Trajectories and Developmental Cascades

Despite the historical minimization of the impact of trauma on children, the field of 
developmental psychopathology has encompassed substantial research on the 
development of children who experience trauma. It may be helpful here to differen-
tiate between the concepts of developmental trajectories and developmental cas-
cades. Developmental trajectories can be defined as “the processes by which 
function in one domain or level or system influences another system or level of 
function over time to shape the course of ontogenesis and epigenesis” [85]. 
Developmental trajectories are typically studied within the context of normative or 
typical development in the field of developmental psychology, e.g., [86]; they may 
examine variation but not within the context of psychopathology. Developmental 
cascades, on the other hand, are defined as “the cumulative consequences for devel-
opment of the many interactions and transactions occurring in developing systems 
that result in spreading effects across levels, among domains at the same level, and 
across different systems or generations” [85].

An example of a developmental cascade may be that of a child with an unidenti-
fied and therefore untreated history of sexual abuse. This child may experience dif-
ficulty with self-regulation and concentration due to trauma symptoms, and perhaps 
struggles with reading. He starts off in school behind other children who are able to 
concentrate and engage with the classroom materials and the teacher. He becomes 
more frustrated over time as he falls further behind, and perhaps as his teachers and 
parents begin to label him as lazy, unintelligent, or uncooperative. He stops trying 
to learn to read well. When math problems involve extensive word problems, as they 
often do, he does not engage with them; therefore, he falls behind in math as well, 
continuing a growing experience of anger, shame, and other negative emotions 
around school. In middle or high school, he may find solace in spending time with 
other adolescents who perform poorly in school, which reinforces his beliefs that 
school is punitive, that he is not “made for” school, and that his future lies else-
where. He may stop attending school altogether, spending time with other dropouts. 
They begin experimenting with drinking and using drugs. His parents do not know 
what to do, so they attempt to provide consequences, at which he gets angry, and the 
parent–child relationship deteriorates. The adolescent is arrested for using sub-
stances, continues to spend time with his peer group, and becomes more heavily 
involved in a drug and criminal culture.

Childhood trauma has a fundamental influence on development across multiple 
domains, leading to various poor outcomes. These include post-traumatic stress disor-
der, as well as major depression [87], psychosis [88], cardiovascular disease [89], 
learning disabilities [90], and the perpetuation of violence in the next generation [91].
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2.4.3  Equifinality and Multifinality

Equifinality, a key developmental psychopathology concept of relevance to child 
trauma, refers to the observation that different conditions (in this case, trauma expe-
riences) can lead to the same outcome (in this case, psychopathology). Multifinality 
is the obverse, i.e., “the concept that people can experience the same life events or 
have similar histories yet their developmental outcomes can vary widely” [92]. 
Cicchetti and Rogosch [93] emphasize that multifinality allows for the observation 
that the same component, trait, or experience can result in different outcomes due to 
the context in which they occur. Equifinality and multifinality together are key con-
cepts to understand both how two people might experience the same situation and 
respond very differently, and how two people might present with the same symp-
toms (for example) and have had very different life experiences. These concepts 
account for complex childhood experiences that can result in a vast array of com-
plex adult experiences, varying amounts of success and struggle, which can ebb and 
flow over the course of an individual’s development. Developmental psychopathol-
ogy researchers have increasingly incorporated this perspective into their research 
questions. Instead of asking cause-effect questions such as “what are the early indi-
cators of depression?” or “what type of abuse is most likely to lead to post-traumatic 
stress disorder?” they instead ask questions about the factors that may contribute to 
initiating and maintaining certain pathways or disrupting them or diverging from 
them [94].

2.4.4  Typical Development, Resilient Development, 
and Pathological Development

When a child has experienced trauma, development may maintain a typical course 
with or without an initial “bump” or it may go awry (i.e., resulting in psychopathol-
ogy). The reality, of course, is that there are various degrees of deviation from typi-
cal developmental trajectories. Resilience refers to “The capacity of a dynamic 
system to withstand or recover from significant challenges that threaten its stability, 
viability, or development” [95], which Masten also has termed “ordinary magic” by 
virtue of the fact that resilience harnesses typical intra- and interpersonal processes 
[96]. Resilience by definition then requires that some significant challenge has been 
faced and either withstood or overcome, as reflected in a child’s “OK” functioning 
across developmental domains (e.g., emotional, cognitive, social).

Pathological development or “patterns of maladaptation” [97], may be precipi-
tated by childhood trauma, which may take the form of a discrete, singular event 
(e.g., car accident), or multiple events unfolding over time (e.g., war, abuse, domes-
tic violence), with cascading impact. Of note, even ostensibly single event traumas, 
such as a natural disaster, can have cascading effects over time—for example, a 
flood dispossesses families, who lose their homes and their livelihoods, resulting 
in disruptions in children’s education, homelessness, and increased vulnerability 
to violence. The emergence of patterns of maladaptation also vary depending upon 
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the developmental stage in which the traumatic event occurred, and the severity of 
the trauma(s) [97–99].

2.5  Risk and Protective Factors

How typically a child develops from infancy through adulthood depends on neutral, 
positive, and negative internal and external factors and processes [100]. The concept 
of risk and protection is integral to the study of developmental psychopathology. 
Risk factors are “variables within the child or the surrounding environment that 
correlate with an increased probability of the child experiencing negative out-
comes” [101]. Protective factors “facilitate the attainment of positive outcomes” 
[102]. Whether a trait, experience, or context is considered risky or protective may 
sometimes also depend on the outcome under study, cf. [103]. Though childhood 
trauma clearly increases the risk of many negative biopsychosocial outcomes, as 
well as having immediate impacts [84], the latter can be buffered by various protec-
tive factors or processes [104].

2.6  Theories of Vulnerability

Several competing theories explain a child’s vulnerability to stress and trauma. 
Diathesis-stress theory, for many decades the leading theory, reflected the view that 
children with various behavioral/temperamental (e.g., difficult temperament), phys-
iological, endophenotypic (e.g., highly physiologically reactive), and/or genetic 
(e.g., 5-HTTLPR short alleles) characteristics were “disproportionately or even 
exclusively likely to be affected adversely by an environmental stressor” [100, 105]. 
The child’s vulnerabilities interact with the trauma s/he experiences, increasing the 
risk for psychopathology, e.g., [95]. Evidence indicates that a number of individual 
differences may be attributed to this “dual risk,” such as the complex interaction 
between baseline plasma cortisol levels (the primary active stress hormone), the 
attachment relationship the child is involved in, and the development of problematic 
externalizing behaviors, or the interaction between temperament, family environ-
ment and the adolescent onset of substance abuse [106, 107].

More recently, Belsky & Pluess [100] proposed a differential susceptibility the-
ory. Rather than focusing solely on vulnerability, differential susceptibility theory 
reframes vulnerability as susceptibility to both positive and negative environmental 
influences. More susceptible individuals (sometimes known as “orchids”) do worse 
in highly stressful or traumatic environments, but do better than their less suscepti-
ble peers (also known as “dandelions”) in enriched and supportive environments 
lacking adversity. Scholars have recently called for conceptualizing a continuum of 
sensitivity, with at least three categories of low (dandelions), moderate (tulips), and 
high sensitivity (orchids) [108]. More research is needed to understand whether and 
how differential susceptibility theory and diathesis-stress models apply to large 
populations of children.
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Much of the rest of this book will focus more specifically on individual disorders 
and their relationship to childhood trauma. Factors at multiple levels of analysis: 
genetic, biological, behavioral, environmental, interpersonal, and others, influence 
a child’s vulnerability to psychopathology after exposure to trauma [109]. The 
development from childhood trauma to mental disorders in childhood and adult-
hood is a complex process that involves ongoing, sometimes cascading processes at 
multiple levels within the individual, and across the child’s ecosystem (family, 
school, community, etc.). The complexities of these processes are just starting to be 
understood.
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Traumatic Experiences
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3.1  Introduction

In the last decades, several neuroimaging studies have been carried out for elucidat-
ing the mechanisms underpinning brain development and for identifying how early 
traumatic experiences affect this developmental process. Early adversities in the life 
of a child have been shown to have detrimental effects on mental health, ultimately 
leading to behavioral and cognitive problems [1]. Furthermore, childhood maltreat-
ment produces a cascade of physiological, neurochemical, and hormonal changes, 
which can lead to enduring alterations in brain structure and function [2].

In this chapter, we will first describe how the human brain develops. Then we 
will provide a brief description of biological mechanism of stress response, focus-
ing on hypothalamus-pituitary-adrenal (HPA) axis functioning trying to explain 
how this process can be strongly influenced by childhood experiences. Finally, we 
will provide an overview of the existing evidence exploring the association between 
child maltreatment and cognitive or neuroimaging abnormalities. In this regard, 
human and animal studies showed that childhood adversity can have a long-lasting 
impact on brain structure and function. Particularly, in animal studies, childhood 
adversity was found to be associated with changes in selective brain structures 
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involved in stress and emotion regulation, including the hippocampus and prefrontal 
regions [3]. Interestingly, structural and functional alterations in emotion- and 
stress-regulating brain structures were also reported in human adults with histories 
of childhood abuse or emotional maltreatment [4]. Moreover, animal studies showed 
that compensatory fostering partially reversed several changes in the brain, whereas 
treatment with some antidepressant was reported to have similar effect in both ani-
mal and human studies [5].

In this chapter, we will also try to explain how many different factors like type 
and time of trauma, gender differences, and sensitive periods of different brain 
structures can influence structural and functional changes in subjects with traumatic 
history.

In the last part of this chapter, we will discuss the recent functional magnetic 
resonance imaging (fMRI) studies that support the theory of latent vulnerability [6]. 
According to this theory, maltreatment results in measurable alterations in a number 
of neurobiological systems that reflect calibration to neglectful and/or abusive early 
environments. These changes are often beneficial within the early maladaptive con-
text, but they suggest that the individual is poorly optimized to negotiate the 
demands of more normative environments, thus increasing vulnerability to future 
stressors [6]. Moreover, childhood maltreatment may have a great impact on brain 
development, and it has been an important confounding factor for the identification 
of the etiology of psychiatric illnesses for many years. Indeed, maltreated and non- 
maltreated individuals with the same primary psychiatric diagnosis are clinically, 
neurobiologically, and genetically distinct. Therefore, the maltreated subgroup must 
be considered a unique ecophenotype, as proposed by Teicher and Samson [7]. The 
relationship between brain changes in maltreated subjects and psychopathology is 
complex as such changes are present both in susceptible and resilient individuals 
with maltreatment histories. Mechanism fostering resilience are still largely 
unknown; however, increasing evidence on functional changes in maltreated chil-
dren who have not yet developed any manifest psychiatric condition seem to sug-
gest the possibility that early psychological treatment might represent an effective 
preventive approach. Elucidating mechanisms fostering resilience will be the focus 
of future studies.

3.1.1  Trauma and Normal Brain Development

Human brain development is a protracted process that begins in the third gestational 
week, with the differentiation of neural progenitor cells, and extends at least through 
late adolescence, arguably through the lifespan [8]. Neural production in humans 
begins on embryonic day 42 and is largely complete by midgestation [9]. The 
mature brain is composed of more than 100 billion neurons [10]. As they are pro-
duced, neurons migrate to different brain areas where they begin to make connec-
tions with other neurons establishing rudimentary neural networks. The point of 
connection between two neurons is called a synapse [11]. Populations of neurons 
are connected to one another by two type of fibers that extend from cell bodies of 
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individual neurons: dendrites that are short fibers that receive the electrochemical 
input signals from other neurons and axons, and long connecting fibers wrapped in 
a fatty substance called myelin. Brain development involves different processes like 
neuron production, neuron migration and differentiation, synaptogenesis, and 
myelination. Beside those events that involve the proliferation of neural elements, 
two important processes involve substantial loss of neural elements: apoptosis and 
pruning. Apoptosis is a naturally occurring cell death, which involves the normal 
loss of 50% or more of neurons within a brain region. This event is typical in prena-
tal period, even though apoptosis in glial cell populations occurs in postnatal period.

During the early postnatal period, there is also a massive excess production of 
connections (synaptic exuberance) followed by the systematic elimination of up to 
50% of them (pruning). Both apoptosis and pruning reflect non-pathological events 
that play an essential role in generating the complex network of the developing 
brain. Particularly, the events during the prenatal period serve to establish the core 
compartments of the developing nervous system from the spinal cord and hindbrain, 
to the cortical structures of the telencephalon. These early events also provide initial 
patterning within each of the major subdivisions of the brain, but this early pattern-
ing, especially in the neocortex, is both unspecified and malleable. The mature orga-
nization of the neocortex emerges over a protracted time during the postnatal period 
and requires diverse forms of input. Furthermore, the development of normal brain 
organization requires input from the major sensory systems.

When specific aspects of inputs are lacking, alternative patterns of brain organi-
zation can emerge [12]. These alternative patterns of organization reflect the effects 
of altered profiles of neural competition, and capture a fundamental property of 
mammalian brain development: the capacity for plastic adaptation.

In animal studies, two simple ways to alter the environmental experience are 
enrichment and deprivation. Both have dramatic effects on the structural and 
functional organization of the developing brain. Greenough [13] has shown that 
simply rearing animals in either impoverished (standard laboratory cage) or 
enriched environments (large enclosures with interesting and changing landmarks 
and multiple littermates) affects the development of a wide range of brain struc-
tures and functions [14]. Animal reared in complex environments show 
greater density of cortical synapses, increased number of brain support cells and 
even augmented complexity of the brain vascular systems. Sensory deprivation 
has more selective effects that target particular cortical sensory systems. The sem-
inal studies of Hubel and Weisel [15] showed that monocular visual deprivation in 
the early postnatal period can substantially alter basic patterns of organization 
within primary visual cortex (PVC). Within the typical primary visual pathway, 
inputs from the two eyes remain segregated from the retina to the thalamus to 
PVC.  In PVC, the inputs from the two eyes form a distinctive banded pattern, 
called ocular dominance columns (ODC), which give the input layer of PVC a 
striped appearance. When patterned input from one eye is blocked by suturing the 
eyelid closed, the effect of this altered experience on ODC organization is strik-
ing. The bands representing the active eye widen and expand into the territory of 
the deprived eye, while the bands representing the deprived eye shrink to thin 
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stripes. The monocular reduction in activity introduced by the suturing procedure 
alters the competitive balance of the input from the two eyes. The input from the 
active eye invades and subsumes territory that would normally receive input from 
the deprived eye.

Considering the above mechanisms of brain development, childhood trauma can 
be regarded as an experience that induce a complex developmental disorder, a con-
dition that strongly affects the sensorial inputs essential for a normal brain develop-
ment. In children, motor vehicle accidents, bullying, terrorism, exposure to war, 
child maltreatment (physical, sexual, and emotional abuse or neglect) and exposure 
to domestic and community violence are common types of childhood traumas that 
cause an overwhelming activation of the body’s biological stress response systems, 
which may lead to posttraumatic stress disorder (PTSD), posttraumatic stress symp-
toms (PTSS), depression, anxiety, antisocial behaviors, and greater risk for alcohol 
and substance abuse disorders [16–19]. The biological stress response system is 
formed by different and interacting systems working together to direct the body’s 
attention toward protecting the individual against environmental threats to life and 
health as to shift metabolic resources away from homeostasis and toward a “fight or 
flight” reaction [20]. Specifically, the stressors associated with the traumatic event 
are processed by the body’s sensory systems through the thalamus, a small structure 
within the brain, which then activates the amygdala, a central component of the 
brain’s fear detection and anxiety circuits. Through amygdala activation, fear sig-
nals reach neurons in the prefrontal cortex, hypothalamus, and hippocampus. At the 
same time, the activation of the main biological stress response system, the limbic- 
hypothalamic- pituitary-adrenal (LHPA) axis, leads to increased levels of stress hor-
mones cortisol and catecholamine with consequent changes in heart rate, metabolic 
rate, blood pressure and alertness, ultimately activating other biological stress sys-
tems. Activation of the LHPA axis triggers the hypothalamus to secrete the 
corticotrophin- releasing hormone (CRH). CRH stimulates the release of the adreno-
corticotrophic hormone (ACTH) by binding to CRH receptors in the anterior pitu-
itary gland. ACTH, in turn, binds to transmembrane receptors in the adrenal cortex 
and stimulates the secretion of cortisol, a glucocorticoid hormone that plays an 
important role throughout the central nervous system. Cortisol activates glucocorti-
coids and mineralocorticoid receptors, which are located and expressed throughout 
the brain. Through negative feedback, cortisol controls its own secretion, inhibiting 
the hypothalamus’ release of CRH and the pituitary’s release of ACTH, thereby 
bringing the body back to a state of homeostasis rather than arousal [20]. 
Glucocorticoids are important for normal brain maturation including initiation of 
terminal maturation, for remodeling axons and dendrites and by affecting cell sur-
vival [21]. Both suppressed and elevated glucocorticoids levels can impair brain 
development and function [21]. During brain maturation, stress and elevated levels 
of stress hormones and neurotransmitters may lead to adverse brain development 
through apoptosis [22], delays in myelination [23], abnormalities in developmen-
tally appropriate pruning [24], the inhibition of neurogenesis [25], or stress-induced 
decrease in brain growth factors [26]. Furthermore, glucocorticoids acting via glu-
cocorticoid receptors can impair neural plasticity [27]. This explains why brain 
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regions with a particular high density of glucocorticoid receptors and characterized 
by prolonged phases of postnatal development (e.g., prefrontal cortex, hippocam-
pus) are more susceptible to disturbances [2]. Interestingly, there are several mediat-
ing and moderating mechanisms involved in the LHPA axis functioning. Specifically, 
they include genetic and epigenetic factors [28] as well as priming effects (or sensi-
tization, defined as enhanced neuroendocrine, autonomic, and behavioral respon-
siveness to stress) [29] and the downregulation of pituitary CHR receptors [21]. A 
detailed examination of these mechanisms is important to explain individual differ-
ences in stress response (vulnerability or resilience) and to identify different endo-
phenotypes. Although LHPA axis is the most studied stress response system, an 
individual’s biological stress response is formed by different integrating systems, 
which are strictly intertwined and show regulatory mechanism that can be disrupted 
by early traumatic experiences [28]. These integrated systems are the locus coeru-
leus (LC)-norepinephrine/sympathetic nervous system (SNS)/catecholamine sys-
tem, the serotonin system, the oxytocin system, and the immune system. Briefly, the 
LPHA axis, through the release of CHR from the hypothalamus due to stressors, 
indirectly activates the LC-norepinephrine/SNS and immune system through the 
amygdala, which in turn, causes an increase of norepinephrine, ultimately determin-
ing anxiety  symptoms. Similarly, the LC also increases the SNS  activity, which 
controls the “fight of flight” response [28]. However, how early traumatic experi-
ences affect cognitive functioning and emotional well-being via specific neurobio-
logical pathways is  still poorly understood. Therefore, the following section will 
provide insight on how particular cognitive and affective functions may be affected 
by disruptions in brain development following early traumatic experiences.

3.1.2  The Effects of Childhood Trauma on Neuropsychological 
Function and Cognitive Development

Several strands of evidence have focused their attention toward the investigation of 
neuropsychological functioning in children exposed to traumatic events with or 
without current/resolved acute/ chronic post-traumatic stress reactions [30]. 
Impaired intellectual ability, worse academic performance, and greater needs for 
individualized education programs have been observed in children who experienced 
early traumatic events, including early institutionalization, neglect, or various forms 
of maltreatment [1]. Additionally, exposure to trauma in childhood has also been 
associated with executive deficits [28]. Moreover, in addition to the impact of 
trauma exposure, the development of PTSD may probably place a child at increased 
risk of adverse neurodevelopmental outcomes [30]. Specifically, PTSD is a psychi-
atric disorder that may result from a single traumatic event, although a dose–
response relationship or “building-block effect” is reported  in the literature, with 
cumulative trauma exposure posing an individual at increased risk of developing the 
disorder [31]. This disorder is characterized by the onset of trauma-related symp-
toms, including intrusive memories, flashbacks, or nightmares with trauma-related 
content, post-trauma  alterations in arousal and reactivity, as well as 
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post-trauma deficits in cognition and mood. Importantly, sequelae of early traumatic 
experiences depend on type of adversity, number of recurrences, and, in particular 
age and time of occurrence [1].

With regard to the type of adversity, a recent meta-analysis carried out by Malarbi 
et al. (2017) [30] showed that familial trauma exposure is more detrimental to neu-
rodevelopment than nonfamilial trauma, especially because the young child depends 
on his or her parent/caregiver to survive and to learn how to regulate his/her emo-
tions [27]. In contrast, children exposed to nonfamilial trauma may have the oppor-
tunity to seek comfort from their parent/caregiver and feel a sense of safety and 
security from this relationship, thus limiting the impact of the experienced trauma 
[32]. Indeed, children exposed to nonfamilial trauma show deficits only in the pres-
ence of PTSD symptoms. On the other hand, poorer cognitive functioning in chil-
dren exposed to familial trauma is more likely to result not only from PTSD but also 
from other psychopathologies, probably associated with additional neuro- 
dysfunctions (including additional somatic, cognitive, affective, behavioral, rela-
tional, and personality disorders, such as chronic affect dysregulation, poor 
self-esteem, interpersonal distrust, dissociation, emotional numbing, self-injury, 
identity confusion, and impulsivity) [33]. Finally, while it is probable that familial 
trauma has a stronger impact on cognition than nonfamilial trauma, it is also possi-
ble that children exposed to familial trauma are at greater risk of preexisting cogni-
tive deficits and more likely to experience trauma [34]. In line with this hypothesis, 
a recent study examined two population-representative birth cohorts [35]. Authors 
suggested that the association between childhood violence victimization and later 
cognition is largely noncausal. Specifically, they found that adolescents and adults 
with a history of childhood victimization had pervasive impairments in clinically 
relevant cognitive functions including general intelligence, executive functions, 
processing speed, memory, perceptual reasoning, and verbal comprehension. 
However, these cognitive deficits were largely explained by alterations already pres-
ent before the observational period for childhood victimization and by nonspecific 
effects of childhood socioeconomic disadvantage. Therefore, authors suggested that 
cognitive deficits should be conceptualized as individual risk factors for victimiza-
tion, as well as potential complicating features during treatment. Furthermore, type 
of adversity should also be considered as the pathways that process and convey the 
aversive experience (auditory, visual, and somatosensory cortices) are specifically 
involved in adaptive changes occurring during brain development. Interestingly, 
childhood trauma exposure and PTSD seem to be associated to altered right hemi-
sphere development [36]. This is not surprising especially because the right hemi-
sphere is central in perceptual/visuospatial functioning [37], and plays a dominant 
role in the modulation of HPA axis and sympathetic-adrenomedullary activity [38], 
as well as in attachment and emotional regulation processes, which are often found 
disrupted as a result of early familial trauma exposure [36, 39].

With regard to time of exposure, Teicher et al. [40] conducted extensive studies 
on “sensitive periods” emphasizing that the timing of early traumatic experiences 
may especially affect those brain regions undergoing specific growth spurts at 
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that time, while brain regions with extended postnatal development are particu-
larly vulnerable to the long-term effect of stress [2]. The last brain regions reach-
ing fully maturity during development, which include the Dorsolateral Prefrontal 
Cortex (DLPFC), Orbitofrontal Cortex (OFC), temporal lobe and superior parietal 
lobe, are linked to higher order, complex skills, and are at greater risk of impair-
ment following early life adversities. Finally, gender-related differences have 
been observed in the brain, with males having a proportionally larger mean cere-
bral volume, despite reaching gray matter peak volume 1–3  years later than 
females [41]. Moreover, gender-specific differences have also been observed in 
selective brain regions and primarily in those  containing sex steroid receptors 
(e.g., hypothalamus) or regions with strong connections to areas with high sex 
steroid receptors density (e.g., amygdala, parts of the nucleus of the stria termina-
lis) [42]. As developmental trajectories differ in males and females, early adverse 
experiences occurring at the same time may lead to different, sex-specific out-
comes [1].

In conclusion, the abovementioned evidence suggests that chronic trauma expo-
sure is likely to result in the ongoing activation of the physiological stress response, 
while PTSD probably originates from a maladaptive stress response that remains 
activated in the absence of actual trauma.

The neural structures and networks involved in both cases may well be very simi-
lar, if not the same [30]. Furthermore, the evidence seems also to suggest that cogni-
tive deficits may represent a preexisting risk factor for children that will undergo 
childhood victimization. In contrast, there is evidence from literature showing that 
different high-order cognitive-affective functions, like reward processing, emo-
tional perception, and regulation, which will be discussed in the last section, may be 
affected in adults reporting early traumatic events and presenting common psychi-
atric disorders (like PTSD, depression, and anxiety). Although alterations in these 
processes are considered to carry adaptive value in early adverse caregiving envi-
ronments, they also confer long-term risk.

3.1.3  The Effects of Childhood Trauma on Brain Development 
and Morphology

As mentioned above, abusive experiences induce a cascade of stress-mediated 
effects on hormones and neurotransmitters, which may affect the development of 
vulnerable brain regions [43, 44] (Table 3.1). However, the brain structures that are 
more vulnerable to the effects of childhood abuse are those with protracted postna-
tal development, high density of glucocorticoid receptors, and some degree of post-
natal neurogenesis [2].

In this paragraph we will review magnetic resonance imaging (MRI) studies 
assessing structural differences in specific brain regions, including hippocampus, 
amygdala, prefrontal cortices, sensory cortex, corpus callosum, and cerebellum 
(Tables 3.2, 3.3, 3.4, and 3.5).
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Table 3.1 Review studies on structural magnetic resonance imaging investigations on the asso-
ciation between early adversities (EA: either institutionalization or maltreatment) and alterations 
in limbic structures

Study
Type of 
study

Structures 
investigated

Number of studies 
reported Results

Smith 
(2005)

Meta- 
analysis

Hippocampus 13 papers reporting 
hippocampal 
findings in patients 
with PTSD versus 
matched controls

PTSD patients had 6.9% 
smaller left hippocampal 
volume and 6.6% smaller 
right hippocampal volume

Teicher 
and 
Samson 
(2016)

Review 
study

Hippocampus
Amygdala

37 papers reporting 
hippocampal 
findings in adults 
with childhood 
maltreatment
27 studies reporting 
amygdala volumes 
findings in subjects 
with maltreatment 
histories

30 papers reported one or 
more significant difference 
between groups with and 
groups without 
trauma exposure or an 
inverse correlation between 
severity of trauma exposure 
and volume
3 papers reporting nearly 
significant reductions or 
correlations
4 studies failed to find any 
difference
8 studies reported 
a significant amygdala 
volume reduction in 
maltreated versus non- 
maltreated subjects
13 studies reported no 
differences
4 studies reported a 
significant increase

Rinne- 
Albers 
2013

Review 
study on 
children 
and 
adolescent

Hippocampus
Amygdala

9 papers reporting 
hippocampal 
findings in 
traumatized 
children
3 studies reporting 
amygdala findings 
in traumatized 
children

6 studies on children 
(prepubertal children and 
postpubertal adolescents) 
found no difference between 
groups with and 
groups without 
trauma exposure 
2 studies found a significant 
decrease in hippocampal 
volume in children with 
trauma exposure
1 study found an increase in 
hippocampal white matter 
volume in exposed children
1 study reported increased 
amygdala volume in severe 
early deprived Romanian 
adoptees
2 studies reported no 
differences
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3.1.3.1  Hippocampus
The hippocampus is involved in the formation and retrieval of memories, particu-
larly explicit memories. It is densely populated with glucocorticoid receptors, and 
preclinical studies showed that excessive exposure to glucocorticoids led to revers-
ible atrophy of dendritic processes on pyramidal cells in the cornu ammonis (one of 
the hippocampus subfields) and to the suppression of neurogenesis in the dentate 
gyrus (a separate structure wrapped around the hippocampus) [45]. Interestingly, in 
females, the volumetric reduction in the hippocampus is less evident compared to 
males mainly because they show increased resilience due to a potential 

Table 3.4 Studies investigating sensitive periods in the effect of childhood abuse on brain 
development

Study
Mean 
age Sample size

Structures 
investigated

Type 
of 
study

Type of 
trauma Results

Andersen 
(2008)

20 26 women 
with reported 
episode of 
childhood 
abuse
17 healthy 
female 
controls

Hippocampus
Corpus 
callosum
Frontal cortex

Case–
control 
MRI 
study

Sexual abuse Hippocampal 
volume was 
reduced in 
association 
with childhood 
abuse at 
3–5 years and 
11–13 years
Corpus 
callosum was 
reduced in 
association 
with childhood 
abuse at 
9–10 years
Frontal cortex 
was reduced in 
association 
with childhood 
abuse at 
14–16 years

Pechtel 
(2014)

25 18 
participants 
form a 
longitudinal 
cohort with 
early and 
continued life 
stress

Amygdala
Hippocampus

Case–
control 
MRI 
study

Childhood 
maltreatment

Hippocampal 
volume was 
reduced in 
association 
with childhood 
maltreatment at 
7–14 years
Amygdala 
volume was 
reduced in 
association 
with childhood 
maltreatment at 
10–11 years

MRI magnetic resonance imaging

3 Neuroimaging and Cognition of Early Traumatic Experiences
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neuroprotective effect of estrogens, as observed in translational studies [46]. 
Moreover, there is compelling evidence that adults with histories of maltreatment 
have smaller hippocampi than non-maltreated comparison subjects as reported in 
previous reviews [47, 48] and a meta-analysis [49]. However, the relationship 
between childhood maltreatment and hippocampal volume is less clear in studies 
involving children or adolescents [2, 49]. It seems that the volumetric reduction in 
hippocampus appears over time and depends on the type, duration, and time of 
trauma. This fits with the hypothesis that there may be a silent period between expo-
sure to maltreatment and discernible neurobiological differences [50]. Indeed, two 
retrospective studies reported data on potential sensitive exposure period. 
Specifically, Andersen et  al. (2008) [51] found that, in a study on young female 
adults, decreased bilateral hippocampal volume was associated with sexual abuse at 
age 3–5 years and 11–13 years. Similarly, Pechtel (2014) [52] also reported, in a 
cross-sectional analysis of a mix- gender longitudinal sample with disturbed attach-
ment and exposure to emotional abuse and neglect, that right hippocampal volume 
appeared to be most sensitive to maltreatment at 7 and 14 years of age.

Another interesting theory suggests that smaller hippocampal volume could be 
a sign of vulnerability instead of a consequence of psychological trauma [29, 53]. 
Gilbertson et al. (2002) [53] reported the association between hippocampal vol-
umes in twins with PTSD and their nontrauma-exposed co-twin, while Yehuda 
et al. (2007) [29] found smaller left hippocampal volumes in veterans who devel-
oped PTSD in response to their first reported traumatic exposure, compared to 
veterans who had first experienced a traumatic event after  which they did not 
develop PTSD. Actually, both theories might be true: a smaller hippocampus may 
be a vulnerability factor for PTSD, and after trauma exposure PTSD can result in a 
smaller hippocampus [48]. Indeed, eight different psychiatric disorders have been 
associated with reduced hippocampal volume [52], and maltreatment is a major 
risk factor for all of them. Maltreatment appears to exert a predominant influence 
on hippocampal development regardless of the presence or absence of psychiatric 
disorders. This is important because the confounding influence of childhood mal-
treatment needs to be taken into account before considering the role of hippocam-
pal abnormalities in the pathogenesis of psychiatric disorder [47] (Tables 3.1, 3.2, 
and 3.4).

3.1.3.2  Amygdala
The amygdala is another key limbic structure that is critically involved in the encod-
ing of implicit emotional memories [54] and in detecting and responding to salient 
stimuli, such as facial expressions and potential threats [55]. Similarly to the hip-
pocampus, the amygdala has a high density of glucocorticoid receptors on stress- 
susceptible pyramidal cells [56] and a postnatal development that reaches its peak 
at 11 years, with gradual pruning thereafter [57]. However, differently from hippo-
campus, in the amygdala psychological stressors and stress hormones stimulate 
dendritic arborization and new spine formation on pyramidal cell, which ultimately 
lead to an increase in volume that endures long after cessation of the stressor [58]. 
Studies exploring amygdala volumes in association with childhood trauma are 
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highly heterogeneous. There are several studies reporting a significant increase in 
amygdala volume in subjects with early exposure to emotional or physical neglect 
[52, 59–61]. Conversely, other studies on adults with exposure to multiple forms of 
maltreatment across development reported significant reductions in amygdala vol-
ume [62–64]. However, it is important to point out that studies showing significant 
reductions in amygdala volume had, on average, much older participants, greater 
degrees of psychopathology and exposure to multiple types of abuse during child-
hood. Moreover, it has also been reported that early exposure to maltreatment or 
neglect may result in an initial increase in amygdala volume, particularly noticeable 
during childhood. However, early exposure may also sensitize the amygdala to fur-
ther stress, which may result in a substantial reduction of amygdala volume in late 
adolescence or adulthood [7]. The latter hypothesis is further supported by two 
fairly recent longitudinal studies [65, 66]. Specifically, the study by Kuo et  al. 
(2012) [65] on a group of 87 combat veterans exposed to traumatic events before 
13 years of age showed that childhood trauma was associated with a non-significant 
increase in amygdala volume and a highly significant interactive effect with the 
degree of combat exposure. Early trauma exposure appeared to sensitize the amyg-
dala resulting in volume reductions with subsequent exposure to stress.

On the other hand, the longitudinal study carried out by Whittle et al. (2013) [66] 
on 139 children/adolescents provided evidence that early exposure to maltreatment 
may increase amygdala volume, whereas later exposure to maltreatment resulted in 
decreased gray matter volume (Tables 3.2 and 3.4).

3.1.3.3  Prefrontal Cortex
Prefrontal regions have a protracted development that lasts till early adulthood [67, 
68]. Studies on individuals with histories of childhood maltreatment found an over-
all reduction in brain size [69, 70] with a reduction more pronounced in prefrontal 
regions. Morphometric studies on individuals with histories of childhood maltreat-
ment, neglect, or early deprivation showed volumetric reduction of anterior cingu-
late cortex (ACC), DLPFC, and OFC. These three portions of the prefrontal cortex 
seem to play an important role in decision-making and emotional regulation. 
Moreover, neuroplastic changes in function and connectivity of these structures 
appear to be a critical factor in addiction [71]. Indeed, both animal and human stud-
ies consistently reported that these structures are part of a widely distributed net-
work underpinning key elements of the addiction cycle, including craving and 
inhibitory control, and, therefore, in the development of drug addictions. This is not 
surprising especially because these regions play a key role in the regulation of cog-
nitive and emotional processes that, if disrupted, might alter the response to drugs 
and enhance the sensitivity to stressors [71]. Interestingly, maltreatment-related 
alterations in these structures is one of the ways by which maltreatments affect the 
brain to enhance risk of addiction [47]. Moreover, atrophy in these three prefrontal 
regions has been consistently reported in adults with histories of childhood mal-
treatment without, though, a history of psychiatric illnesses [71, 72], ultimately sug-
gesting that prefrontal cortices deficits seem to be present in maltreated subject also 
in the absence of psychopathology.

M. Sala et al.
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3.1.3.4  Sensory Cortex and Fiber Pathways
Brain regions and fiber tracts that process and convey the adverse sensory input of 
the abuse may be specifically modified by this experience, and these changes repre-
sent modifications or adaptations, rather than a nonspecific damage. Studies using 
diffusion tensor imaging (DTI) and tract-based spatial statistic (TBSS) techniques 
identified three fiber tracts that significantly differed between verbally abused sub-
jects and healthy controls [73]: the left arcuate fasciculum, which links superior tem-
poral gyrus to the frontal cortex, interconnecting Broca’s and Wernicke’s areas and 
critically involved in human language [74], the left cingulum bundle, which supports 
prefrontal, parietal, and temporal lobe interactions, while its reduced integrity cor-
relates with depressive and dissociative symptoms, and the left fornix, which is asso-
ciated with symptoms of anxiety and somatization [73]. Moreover, other studies, 
using voxel-based morphometry (VBM), found gray matter volume alterations in the 
auditory cortex in subjects exposed to severe parental verbal abuse [75]. Also, sub-
jects witnessing domestic violence showed alterations in the left inferior longitudinal 
fasciculus [76], which is a key component of the visual limbic pathway and is 
involved in emotional, learning, and memory functions. Similarly, in a VBM study 
carried out by Tomoda et al. (2012) [77] in a group of subjects who visually wit-
nessed multiple episodes of domestic violence  overlapping with the  previously 
reported sample, authors found a robust reduction in gray matter density in the right 
lingual gyrus, a component of the visual system involved in visual memory for 
shapes and in the non-conscious processing of visual material. Finally, brain regions 
and fiber tracts that process and convey the adverse sensory input of the abuse may 
be specifically modified by this experience, particularly in subjects exposed to a sin-
gle type of maltreatment. Conversely, exposure to multiple types of maltreatment 
may more commonly produce alterations in corticolimbic regions involved in emo-
tional processing and stress response [76, 77]. Heim et al. [78] suggested that neuro-
plastic cortical adaptations might protectively shield a child from the sensory 
processing of the specific abusive experience. However, thinning of the somatosen-
sory cortex may lead to the development of behavioral problems, and to impairments 
in verbal comprehension, visual recall, and emotional responses to witnessed events.

3.1.3.5  Corpus Callosum
The corpus callosum (CC) is the largest white matter tract and plays a critically 
important role in interhemispheric communication. Interestingly, reduced integrity 
of this brain region has been one of the most consistent findings in maltreated chil-
dren and adults [69, 70, 79, 80].

In the first MRI study carried out in children with PTSD, De Bellis et al. (1999) 
[69] found a reduction in size of the midsagittal, middle, and posterior regions of the 
CC.  Symptoms of PTSD and dissociation negatively correlated with total and 
regional CC volumetric measurements. Interestingly, subsequent studies from the 
same research group also confirmed these findings [70, 79]. Moreover, Teicher et al. 
[80] found that a group of 28 abused or neglected psychiatric inpatients children had 
a significant reduction in a cross-sectional area of the CC compared to healthy con-
trols and, to a lesser degree, in comparison to psychiatric inpatients with other 
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diagnoses. In this study, this CC alteration (in the rostral CC) was associated with 
sexual abuse in girls, whereas in boys the CC reduction  (in its caudal part) was 
associated with neglect. Authors suggest that this can be explained by the fact that 
myelinization in the CC follows a rostral–caudal pattern, and neglect usually takes 
place in an earlier phase of development. Moreover, preclinical studies have identi-
fied prominent sex differences in CC in response to early traumatic  experiences 
[81]. Specifically, a reduction in CC volume consequent to childhood maltreatment 
appears greater in boys than girls, probably because males have an earlier sensitive 
period [82]. Additionally, DTI studies showed that children with maltreatment- 
related PTSD had reduced fractional anisotropy (FA), a quantitative indicator of 
white matter integrity, in the medial and posterior corpus of CC [83]. Notably, this 
region receives interhemispheric projections from several regions that have connec-
tions with prefrontal areas involved in emotional regulation and memory functions. 
Therefore, disruptions in the medial and posterior corpus of CC might explain the 
core deficits often observed in individuals with a  trauma history, including emo-
tional dysregulation and memory, which may in turn explain the dissociative symp-
toms, repetitive compulsions, startle reactions, and overreactions often observed in 
these subjects. Similarly, Galinowski et al. [84] assessed the relationship between 
exposure to negative life events and FA in a large sample of adolescents. They 
reported an increase in FA in CC segments II and III in resilient subjects (i.e., indi-
viduals with low risk of mental disorder despite high exposure to lifetime stress), 
relative to control subjects and susceptible subjects. Moreover, they also observed a 
linear trend for CC FA to be greater in resilient subject than controls, and greater in 
controls than in susceptible subjects, ultimately suggesting that increased FA in CC 
could be a preexisting protective factor for the development of psychiatric disorder 
after exposure to early stress.

The development of DTI and TBSS techniques allowed to identify two addi-
tional pathways correlated to childhood maltreatment: the uncinate fasciculus 
that interconnects limbic regions with the OFC, and the superior longitudinal 
fasciculus that conveys information regarding the spatial location of body parts, 
awareness of visual space, and somatosensory information to portions of the 
prefrontal cortex involved in motor planning, working memory, and speech. 
Indeed, two studies reported significant reductions in FA in the uncinate fascicu-
lus of orphans exposed to early deprivation, and this reduction inversely corre-
lated with duration and time of orphanage [85, 86]. Finally, reduced integrity of 
the superior longitudinal fasciculus has been reported in orphans with early 
deprivation [86], in adolescent exposed to physical abuse, sexual abuse, or wit-
nessing domestic violence [87] and in hospitalized bipolar adults with childhood 
adversity [88] (Table 3.3).

3.1.3.6  Cerebellum
The cerebellum, as the hippocampus and amygdala, has a high density of glucocor-
ticoid receptors [89] and shows postnatal neurogenesis [90]. Several studies with 
heterogeneous samples of children exposed to different traumatic experiences 
(physical abuse, sexual abuse, witnessing domestic violence with PTSD symptoms 
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or diagnosis, adoptees from Rumania, Russia, China, and other Eastern countries, 
adults with histories of childhood sexual abuse, PTSD resilient and susceptible 
adults with post childhood trauma and varying degrees of early life trauma) reported 
significant alteration in the vermis and significantly lower volume in the cerebellar 
hemisphere [43, 72, 91–96].

3.2  Functional Magnetic Resonance Imaging Studies 
in Maltreated Subjects

In recent years, fMRI studies have driven their attention toward the study of specific 
cognitive and emotional functions in maltreated individuals through the use of spe-
cific activation tasks. Notably, these studies demonstrated that childhood maltreat-
ment is associated with altered functioning in a range of cognitive and emotional 
systems including threat processing, reward processing, emotion regulation, and 
executive control. Alterations of these cognitive systems do not per se constitute 
symptoms of any psychiatric disorder. Rather, these alterations reflect a complex 
phenotype characterized by a maladaptive regulation of higher order systems impor-
tant for socioemotional and cognitive functioning, which may be indicators of 
future risk for developing a psychiatric disorder. These indicators are referred as 
“latent vulnerability.” Such vulnerability could theoretically be present for months 
or years, but clinical symptoms may only manifest under certain conditions, e.g., 
stress or a developmental challenge, or conversely, may never manifest, given ade-
quate intrinsic and extrinsic protective factors (e.g., social support, resilient 
genotypes).

In this section, we will summarize the available fMRI evidence on maltreated 
subjects exploring the four neurocognitive and emotional systems mentioned above 
(Table 3.5).

3.2.1  Threat Processing

Human and animal studies demonstrate that significant neurobiological and cogni-
tive resources are dedicated to threat detection and response, mainly because these 
abilities are a necessary condition for survival.

Brain regions and pathways involved in regulating response to threatening stim-
uli include thalamus, visual cortex, ACC, ventromedial prefrontal cortex, amygdala, 
and hippocampus [97]. Within this circuit, the amygdala plays a critical role in the 
detection of salient stimuli [98], especially in situations when there is ambiguity 
[99]. In such situations, the gathering of additional environmental information is 
beneficial and possibly, critical. Therefore, the amygdala would be a key component 
of an “information gathering system.” Furthermore, amygdala activation redirects 
mental and bodily resources, especially by engaging the hypothalamus and other 
brain stem structures allowing the significance of an item to be ascertained [100]. 
Therefore, alterations in this system may potentially place an individual at a greater 
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risk of developing maladaptive behaviors. For instance, active avoidance of threats, 
enhanced threat detection, and a more rapid recognition of fearful stimuli can be 
considered adaptive modifications in a context of adversity; however, these func-
tional adaptations may reduce available resources for other important functions and 
for exploratory behaviors [101]. The majority of fMRI studies reporting functional 
changes in amygdala focused on threat detection and response by using emotional 
face-processing paradigms. The majority of these studies explored amygdala activa-
tion during processing of negatively valenced emotions, in order to provide evi-
dence of the role of this structure in threat detection and response [102].

Overall, these studies reported increased amygdala activation in orphans who 
experienced caregiver deprivation [103–105]. The degree of reactivity appears to 
partly relate to the severity of early adversity [104, 106–108] and possibly, to genetic 
differences [108]. These findings are consistent with the view that altered threat 
reactivity, as indexed by amygdala (and related structures) neural response to bio-
logical threat stimuli, represents a candidate neurocognitive impaired process con-
ferring latent vulnerability in children exposed to early adversity [109]. Higher 
baseline levels of amygdala activation prior to trauma exposure may be present in 
individuals who have genetic vulnerability, or those who have both genetic vulner-
ability and experience of adversities [110]. Interestingly, in a recent whole-brain 
fMRI investigation exploring the effect of child abuse on functional activation and 
connectivity during dynamic emotion processing in adolescents, Hart et al. [111] 
demonstrated that maltreated adolescents responded faster to fear than healthy con-
trols, showing increased activation in bilateral ventromedial prefrontal cortex 
(vmPFC) and ACC.  Furthermore, maltreated individuals had reduced functional 
connectivity between left vmPFC and insula. The insula is implicated in fear pro-
cessing and it is thought to convey cortical representations of fear to the amygdala 
[112]. Decreased vmPFC–insula connectivity could result in a weakened top-down 
control of vmPFC over the insula, leading to a fear regulation deficit, and increased 
fear sensitivity. Reduced functional connectivity parallels structural connectivity 
findings: two studies in maltreated individuals reported reduced integrity in the left 
uncinate fasciculus, a white matter tract  connecting prefrontal to  limbic regions 
including amygdala and insula [85] and in the cingulum bundle, which connects 
limbic structures including the insula, to  cortical regions including the cingulate 
gyrus [74]. Importantly, amygdala volume peaks at around age 10, while the pre-
frontal cortex (PFC) matures relatively late in life with progressive volumetric 
changes into adulthood and a sharp growth between 8 and 14 years of age [113]. 
Because of its protracted development, the PFC is conceivably more vulnerable to 
environmental stressors such as child abuse, than limbic structures [111]. Finally, 
McLaughlin et al. [114] reported that maltreated adolescents modulate amygdala 
hyper-responsiveness by increasing the activation of regions involved in effortful 
control (superior frontal gyrus, dorsal anterior cingulate cortex, and frontal pole). 
Although child maltreatment appears to heighten the salience of negative emotional 
stimuli, maltreated adolescents seem to be able to modulate amygdala activation to 
a similar degree as non-maltreated youth when taught specific emotion regulation 
strategies. This is because they use the PFC regions involved in effortful control of 
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emotion to a greater degree. Indeed, greater engagement of these regions may reflect 
the fact that maltreated youth must devote greater cognitive resources to modulating 
emotional responses than non-maltreated children, and also that training in cogni-
tive reappraisal strategies is likely to be an effective tool for reducing emotional 
reactivity to negative emotional stimuli in these patients.

3.2.2  Reward Processing

Reward processing plays a central role in our ability to successfully adapt to the 
environment by motivating and reinforcing goal-directed behavior [115]. Reward 
processing can be conceptualized as comprising three main components: “liking,” 
“wanting,” and “learning” [110]. Reward anticipation or “wanting” is indexed, in 
particular, by neural responses in the ventral striatum, with response to reward- 
related cues mediated by dopamine signaling. In contrast, “liking” (reflecting a 
hedonic response signaling receipt of reward) is believed to be mediated by opioid 
and endocannabinoid systems [116]. Several fMRI studies reported decreased activ-
ity in the ventral striatum of maltreated individuals to anticipated reward in a mon-
etary incentive delay task. These results were reported in both children and adults 
and include the following: orphans experiencing early deprivation [117], maltreated 
children in a community setting [118], adults who experienced early family adver-
sity [119], and adults reporting exposure to physical, sexual, or emotional abuse 
[120]. Reduced activity to anticipated reward magnitude in the ventral striatum, 
alongside with heightened threat reactivity, may reflect an adaptive calibration in an 
approach-avoidance conflict situation to tip the balance toward avoidance. This shift 
may increase the likelihood of survival in an environment characterized by danger 
[47]. The downside is that this adaptive mechanism may also lead to symptoms of 
depression/anhedonia [121], anxiety [122], and enhanced risk for addiction [123]. 
In contrast to the abovementioned studies, Dennison et al. [124] reported a greater 
response during passive viewing of positive, relative to neutral, social stimuli in the 
left nucleus accumbens and left putamen in a group of older adolescents who had 
experienced at least moderate physical and/or sexual abuse compared with a control 
group matched on age and IQ. These discrepant findings could reflect differences in 
the task used to elicit neural reward reactivity. Particularly, Dennison et al. [124] 
measured passive reactivity to positive stimuli, whereas the instrumental reward 
task used by Hanson et al. [5] is likely to have captured activations related to reward 
expectancy and anticipation [115]. Neurobiological evidence supports the diver-
gence of these reward-processing phases, with “liking” stages being more associ-
ated with activations in the pallidum, and “wanting” with activation in the ventral 
striatum [115]. Childhood adversity appears to differentially influence neural 
response during these discrete reward processes. Indeed, Boecker et  al. [119] 
reported that early exposure to adversity (indexed by poverty and social disadvan-
tage) was associated with reduced neural reactivity in the ventral and dorsal stria-
tum during anticipation of reward, as well as higher reactivity during reward delivery 
in the putamen, right pallidum, and insula. This suggests that childhood adversity 
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might be associated with lower expectations of positive outcomes and greater sur-
prise or pleasure when positive events occur [125].

Importantly, the study by Dennison et al. [124] revealed that greater reward reac-
tivity across behavioral and neurobiological measures moderates the association 
between maltreatment and baseline depression. Specifically, faster reaction times to 
cues paired with monetary reward relative to those unpaired with reward, and greater 
activity in the left pallidum were associated with lower depression symptoms in 
maltreated youth. Longitudinally, greater activity in the left putamen moderated 
changes in depression scores over time, such that higher levels of reward response 
were associated with reduced worsening of depressive symptoms over time in mal-
treated youth.

In conclusion, elevated responsiveness to (rather than anticipation of) reward 
cues might confer resilience to depression [110].

3.2.3  Emotion Regulation

Affect or emotion regulation is regarded as a dynamic and multifaceted process 
that can operate within or outside our conscious awareness [126], and it com-
prises various mechanisms and strategies including cognitive reappraisal, sup-
pression of emotions, and attention modulation [127]. Neuroimaging and lesion 
studies have identified a functionally and structurally interconnected circuit 
involved in emotion regulation. In particular, subcortical/limbic regions involved 
in the evaluation of threat, reward, and appraisal of internal physiological states 
(such as striatum, amygdala, and insula) have been found to be strongly intercon-
nected with frontal association cortices (such as the ACC and the lateral prefron-
tal regions (mPFC and lPFC)) [128]. Within this circuit, prefrontal regions exert 
a top-down inhibitory effect over subcortical brain structures. Although several 
fMRI studies investigated brain activity during emotional processing in children 
exposed to maltreatment by employing different paradigms, results are highly 
heterogeneous. Specifically, two studies used a face-processing paradigm to 
examine functional connectivity between amygdala and frontal regulatory 
regions (ventral ACC and mPFC). Both studies showed a pattern of aberrant 
functional connectivity in children and adolescents previously institutionalized 
[129] and in adolescents reporting histories of verbal abuse [130] compared to 
age-matched control subjects.

Research in normal human development has shown that regulatory connections 
between the amygdala and mPFC manifest as positive coupling in childhood with a 
shift to a mature pattern of negative coupling during adolescence. Gee et al. (2013) 
[129] suggested that children with a history of maternal deprivation display the 
mature pattern of connectivity (negatively coupled amygdala–mPFC activity), 
whereas comparison children showed an immature pattern of connectivity (posi-
tively coupled amygdala–mPFC activity) and hypothesized that in a context of early 
adversities, amygdala hyperactivity speeded up the development of mature connec-
tions with the mPFC.
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A further study [131] examined a group of trauma-exposed children and a group 
of matched control children during an emotional conflict task that involved catego-
rizing facial affect while ignoring an overlying emotion word. This study did not 
report the typical pattern of negative connectivity between the amygdala and the 
ventral ACC.  In contrast, authors reported that trauma-exposed youths were less 
able to regulate emotional conflict and engaged the amygdala-pregenual cingulate 
inhibitory circuit during the regulation of emotional conflict. These findings may be 
explained considering the complex pattern of altered connectivity that characterizes 
individuals exposed to early adversity. Indeed, this pattern is influenced by the 
developmental stage, the nature of the adversity experienced, and the specific com-
putational demands of any given emotional processing task.

Finally, four other fMRI studies investigated brain activity in children exposed to 
maltreatment during a number of paradigms requiring emotion regulation. Two 
studies [114, 132] found an overall pattern of increased activity in the DLPFC and 
also in the dorsal and ventral ACC, while the others [133, 134] found reduced activ-
ity in these brain regions. Interestingly, these contrasting findings may be related to 
differences across the paradigms used. Indeed, in the first two studies, participants 
were required to explicitly modulate their emotional response to visually or audi-
tory presented stimuli, with increased activation in frontal regulatory regions reflect-
ing greater effort, whereas in the latter, participants processed aversive stimuli more 
incidentally, such as during color naming of negative stimuli, with decreased activa-
tion in frontal regulatory regions reflecting greater avoidance [110].

3.2.4  Executive Control

There are three basic cognitive functions underlying executive control: updating, 
inhibiting, and task shifting [135]. These functions interact together to carry out 
effective decision-making and adaptive behaviors, including self-regulation and the 
ability to monitor performance and detect errors (error processing).

Interestingly, only two fMRI studies explored executive functions in children 
and adolescents who have been exposed to institutionalization or maltreatment 
[136, 137] showing impaired executive control and increased activity during error 
monitoring and inhibition in medial and lateral frontal regions, such as the dorsal 
ACC and frontal motor regions.

Impaired executive control is associated with emotion regulation difficulties, 
rumination, and reduced social skills, which are all predictors of psychopathol-
ogy [138].

However, the existence of a causal relationship between childhood victimization 
and impairments in cognitive functioning has recently been confuted by Danese 
et al. [35] in a longitudinal study using two population-representative birth cohorts 
comprising more than 3000 individuals. They reported that either adult and adoles-
cent individuals exposed to childhood victimization had clinically relevant perva-
sive impairments in cognitive functions, including general intelligence, executive 
functions, processing speed, memory, perceptual reasoning, and verbal 
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comprehension. However, the observed cognitive deficits in victimized individuals 
were largely explained by cognitive deficits that predated childhood victimization 
and by confounding genetic and environmental risks.

3.3  Conclusions

Childhood abuse has been consistently found to be associated with alterations in 
brain structure and functions. Specific type of abuse appears to selectively target 
sensory systems and pathways that convey and process the aversive experience and 
evidence for relatively brief sensitive periods (i.e., limited periods of times during 
which the effects of experience on brain and behavior are particularly potent) has 
emerged in some studies. However, many of the reviewed studies provided only 
partial or incomplete descriptions of their sample in terms of kinds of maltreatment 
experiences to which children were exposed. In addition, it has been difficult to 
make any claims about sensitive periods. This is because there is a great heterogene-
ity in timing of exposure of abuse among victimized children in community set-
tings. Also, in almost all of the reviewed studies psychopathology was measured 
concurrently with neurocognitive functioning. Longitudinal prospective studies are 
required to establish whether alterations in neurocognitive functioning can predict 
levels of future psychiatric symptomatology. These limitations preclude any strong 
inference regarding causality between maltreatment exposure and altered neurocog-
nitive function, and suggest the need for further studies as to increase findings valid-
ity and to provide a full characterization of all maltreatment domains.

However, some evidence should be discussed. Many of the maltreatment-related 
findings might be interpreted as neuroplastic adaptive responses. For instance, 
enhanced amygdala response to emotional faces, and diminished striatal response to 
anticipated reward make sense as adaptations that would tip the balance in approach/
avoidance situations toward avoidance. Thus, neurocognitive alterations may hold 
functional value for the child in the context of an early neglectful or abusive envi-
ronment. However, they may also contribute to the pathogenesis of future mental 
health problems, ceasing to be adaptive or beneficial during later stages of develop-
ment, or in more normative environments not characterized by threat, deprivation, 
or unpredictability [6].

The relationship between childhood abuse, brain changes, and psychiatric illness 
is still unclear. There is relevant evidence suggesting that some of the key neuroim-
aging findings correlated to histories of childhood maltreatment, such as reduced 
hippocampal, ACC, and CC volumes, as well as enhanced amygdala response to 
fearful faces, may be restricted to maltreated individuals (maltreated ecopheno-
type), independently from the presence of any specific psychiatric condition or 
diagnosis.

Importantly, the neuroimaging evidence suggesting that these alterations can 
also be observed in resilient individuals with histories of maltreatment, but without 
a psychiatric illness, raises concerns about the relationship between these findings 
and the onset of psychiatric disorders.
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An important outstanding question for clinicians and researchers relates to 
the malleability of neurocognitive systems in “recalibrating” responses to threat 
and reward cues in  more normal  environmental contingencies. Particularly, 
Fonagy and Allison [139] proposed a psychological intervention that takes into 
account developmental psychological processes, focusing on the child’s rela-
tionship with a sensitive and warm caregiver who understands the child to be an 
intentional agent capable of representing mental states. Such an understanding 
is thought to be critical for the development of epistemic trust, a necessary 
building block for using social referents to acquire new knowledge about the 
world. In the case of maltreatment, where the caregiver shows an absence of 
mentalization and contingent and marked mirroring, the development of epis-
temic trust is compromised. Enhancing such trust (and consequent learning) 
in typical adults, even in those who are ordinarily capable of sensitive caregiv-
ing, may be insufficient to meet the needs of those children with altered social 
information processing and marked behavioral problems. Thus, developing an 
effective set of therapeutic tools to enhance and promote the development of 
epistemic trust becomes a challenge, which could be seen as an important factor 
in promoting a resilient outcome.

The evidence from the abovementioned neuroimaging studies might have impor-
tant clinical implications as they provide both the motivation and the rationale to 
pursue a much more explicit preventative psychiatric approach in helping those 
children exposed to maltreatment before they present with a frank psychiatric 
disorder.
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4.1  Introduction

Adverse childhood experiences are defined as a set of exposures to personal abuse, 
neglect and household dysfunction prior to 18 years of age [1]. There is substantial 
evidence showing that childhood maltreatment is associated with a higher risk of 
developing depression or displaying antisocial behaviour in adulthood [2]. For 
example, retrospective reporting of childhood maltreatment (psychological abuse, 
sexual abuse, physical abuse and neglect) has been shown to be associated with a 
significant increase in lifetime depression for both men and women.

Studies have revealed that exposure to maternal depression in utero increases the 
risk of exposure to childhood maltreatment [2], and also the risk of offspring psy-
chopathology in later life [3]. Furthermore, maternal experiences of childhood mal-
treatment are also associated with offspring exposure to maltreatment [4] and 
offspring psychopathology [5].

In this chapter, we will highlight the clinical evidence related to the intergenera-
tional transmission of exposure to stress, and in particular, of exposure to childhood 
maltreatment. We will focus in particular on the mechanism by which exposure to 
stress and maltreatment in the childhood of women translates into exposure to stress 
and maltreatment in their offspring, and how pregnancy and the in utero environment 
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are a crucial time and biological setting where these mechanisms may operate. In 
particular, we will focus on the evidence that the experiences of childhood maltreat-
ment in mothers induce persistent behavioural and biological changes in the regula-
tion of the maternal stress response. This in turn, alters the biology of the in utero 
environment during pregnancy, inducing further changes in both mothers and off-
spring, which may contribute to the transmission of stress exposure. Indeed, mothers 
will be less capable in their interactions with offspring, and may be predisposed to 
fewer vigilant and protective behaviours. As a result, the offspring will show an 
altered stress response and a disturbed behavioural trajectory [6].

4.2  The Transmission of Exposure to Maltreatment 
from Mother to Child

Recent studies have shown that women who experience childhood stress tend to 
have children who also experience stress. Furthermore, a history of childhood mal-
treatment exposes the mother to a greater risk of mental disorders during the perina-
tal period, thus increasing the risk of mental disorders in her offspring. A study 
published in 2011, using 120 women recruited into the South London Child 
Development Study [2], explored how antenatal depression can influence offspring 
psychopathology, focusing in particular on the role played by childhood maltreat-
ment. The study looked for (1) an association between antenatal depression and 
offspring childhood maltreatment, and (2) how this maltreatment in the offspring 
exacerbates the effect of mother antenatal depression on offspring psychopathology 
in adolescence.

The study found that a child’s exposure to maternal antenatal depression and 
childhood maltreatment combined (but not independently) led to a 12-fold increased 
risk of that child developing psychopathology, most commonly either conduct or 
depressive disorder.

In addition, neither postnatal depression nor maternal depression at any other 
time during the child’s first 11 years of life was associated with the child’s experi-
ence of abuse. This study was the first to demonstrate that antenatal depression is 
associated with an increased risk of the offspring being exposed to childhood 
maltreatment.

Surely, mothers with a history of abuse have an increased risk of having depres-
sion throughout their life, especially in the perinatal period. These data are associ-
ated both with a reduced ability of the mother to take care of her child and to watch 
over him/her, exposing it to an increased risk of maltreatment, especially in the 
family, and to the development of an altered model of attachment that could increase 
this risk also in the social environment [7].

However, the mechanisms underlying transmission of trauma are less clear.
The most relevant studies on the subject are summarised in Table 4.1.
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4.3  Mechanisms and Risk Factors for the Association 
Between Maternal and Offspring Maltreatment

It has been identified that the transmission of exposure to maltreatment between 
mother and child is more likely in cases which include maternal psychopathology, 
single parenthood, unemployment and social isolation [4, 8]. Indeed, children 
whose mothers have both depression and antisocial disorders are more likely to 
experience physical and emotional abuse, and exposure to domestic violence [9]. 
Moreover, in a study of twin pairs, it was found that if one twin receives more 
maternal positivity and warmth, he/she is less likely to show antisocial behaviour, 
thus implying that antisocial behaviour can be underpinned by maternal emotional 
attitudes [10]. Furthermore, there is a correlation between maternal childhood expo-
sure to stress and offspring behavioural problems, which may render them more 
susceptible to exposure to violence. Indeed, Berlin et al. [8] suggest that this could 
be due to maternal exposure to maltreatment altering her cognitive processing and 
interpretation of hostile or aggressive situations, in a way that is passed onto her 
offspring, and might impact their subsequent exposure to maltreatment.

It has been shown in more than one study using a large sample of over 5,000 
British mother–child dyads that children of mothers with a history of childhood 
abuse were more likely to develop emotional and behavioural adjustment problems 
in early childhood [11]. In a similar Spanish study, it is reported that these problems 
can persist into adolescence [12].

From our 2018 study, as shown in the figure below (see Fig. 4.1), it is evident that 
the history of maternal infantile maltreatment correlates with the development of 

Well/antenatal
depression

Maternal
childhood

maltreatment

Offspring
childhood

maltreatment

Adolescent
antisocial
behaviour

0.12/0.48** 0.39*/0.65**

r =0.49/0.79 r = 0.50/0.79

11 DBD
symptoms

e e

16 DBD
symptoms

R2 = 0.20/0.50

0.16/0.13

Fig. 4.1 Illustrating mechanism of transmission of maternal maltreatment to child
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depression during pregnancy. In turn, it is important to point out that depression in 
pregnancy is correlated with the increased risk of child maltreatment of the off-
spring, which in turn, increases the risk of developing behavioural disorders in ado-
lescence (especially in the form of antisocial behaviour) [13].

4.4  Biological Perspective: Transmission of Biological 
Abnormalities from Mothers with Childhood 
Maltreatment to Offspring

Several studies show that childhood maltreatment increases a woman’s vulnerabil-
ity to develop disorders such as depression, post-traumatic stress disorder, substance 
dependence and immune and metabolic alterations [14–17]. What is less known, 
though, is whether these experiences of maternal abuse can directly influence the 
development of the offspring.

Certainly, intrauterine life represents a particularly delicate moment for the devel-
opment of a new individual. It is therefore possible to hypothesise that the effects of 
maternal maltreatment can be transmitted to the offspring by means of biological 
mechanisms that modify foetal programming through the mother–placenta pathway 
[18]. In fact, several studies show that children born to mothers with a history of child 
maltreatment have a greater prevalence of behavioural problems, obesity, autism and 
poor overall heath [11, 19, 20]. Various hypotheses to explain biological mechanisms 
of transmission have been explored. For example, direct alterations in maternal gene 
expression have been identified, as a result of maltreatment suffered in childhood, 
that could be transmitted during foetal development [18].

It is known that mechanisms of methylation and acetylation of histone proteins 
that pack and order the DNA into structural units, induce modifications of gene 
expression. Animal studies have shown that infantile maltreatment induces epigen-
etic modifications in the germline (in particular, these changes happen by histone 
methylation [21–23]). Despite the gene remodelling that occurs between the male 
and female gamete, the maternal histone hypermethylation signature appears to still 
be transmitted to the offspring, making it more susceptible to the development of 
pathology during extrauterine life.

It has also been shown in animal studies that methylation of the NR3C1 gene, 
which encodes the glucocorticoid receptor, determines resistance to cortisone stim-
ulation, leading to intrauterine alterations during gestation [24]. Another putative 
mechanism might be that maternal maltreatment can be transmitted to the offspring 
through modification of the cytoplasmic environment of the oocytes, although there 
is no empirical evidence to date [25].

In addition, we must also consider that the intrauterine environment in which the 
embryo develops may modify its development [26, 27]. Neuronal plasticity is usu-
ally elevated during intrauterine life and thus, any presence of stress can cause both 
structural and physiological alterations.

Studies show that mothers with a history of childhood maltreatment have alter-
ations in the regulation of their hypothalamic-pituitary-adrenal (HPA) axis that 
can induce a proinflammatory state (due to alterations of the basal response to 
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cortisol [28]), which can in turn alter the fetoplacental environment [29]. The 
increased cytokine production linked to this proinflammatory state can also lead 
to changes in the processes of myelination and neuronal cell proliferation, as well 
as in the production of neuronal growth factors. Such alterations may therefore 
cause a greater susceptibility to the development of different forms of mental 
disorder in the offspring [14, 30]. Although the prenatal environment appears to 
be a key player in the transmission of maternal trauma to the offspring, the effect 
of the postnatal environment cannot be ignored. In fact, it has been reported that 
women who were abused in childhood had alterations in the production of oxyto-
cin in the postpartum period, which could alter their ability to look after, and care 
for their offspring [11, 31–33]. This could therefore lead to the development of a 
non-secure attachment style, an identified risk factor for the later development of 
psychopathology in the offspring [34]. Studies conducted on animal models have 
also shown that the high level of cortisol and the proinflammatory state of mothers 
with a history of infant maltreatment during pregnancy could lead to an alteration 
in the composition of breast milk. This alteration could contribute to the psycho-
pathological deviation of the offspring, although this is a hypothesis still to be 
validated [35].

4.5  Psychosocial Point of View

As outlined above, scientific evidence clearly shows that mothers with a history of 
childhood maltreatment are at greater risk of developing depression and psycho-
pathological disorders, with particular vulnerability in the peripartum period. It has 
been found that up to 58.3% of women with child abuse in the form of psychologi-
cal abuse and up to 69.9% of women with a history of sexual abuse will be diag-
nosed with different forms of DSM-III disorders [36]. Such disorders inevitably 
affect the development of new mothers’ children through biological transmission. In 
addition to biological mechanisms as to explain the risk of transmission of maltreat-
ment from mother to child, there may also be psychological and social factors at 
play, too.

For example, according to Bowlby’s attachment theory, the development of a 
child’s secure attachment style is dependent on the caregiver’s sensitive care and 
adequate response to needs. It is possible to evaluate the attachment style of a child 
starting from the age of one by observing his/her responses to being separated from 
the mother, and his/her subsequent reunion behaviour [37]. Children with a secure 
attachment style use their parents as a support for exploring the environment and 
appear stressed by the separation and relieved by the reunion [38]. On the other 
hand, children presenting with a non-secure attachment style (of the anxious- 
avoidant, ambivalent or disorganised type) do not use the caregiver as a secure base 
and show less adaptive ability both when separated and when reunited [38, 39]. A 
non-secure style of attachment determines the development of an altered model of 
representation of the internal self that affects the attachment capacities and the rela-
tionships of the future life [40].
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It has been shown that the offspring attachment style most highly correlated with 
maternal history of maltreatment is a disorganised/disoriented attachment style 
[41]. In particular, it has been found that sexual abuse is more related to abandon-
ment anxiety towards close relationships in both men and women, while psycho-
logical abuse correlates more with a style of attacking anxiety/avoidance especially 
in women [42]. There is evidence showing a different trajectory in a psychopatho-
logical sense between male and female with a history of child abuse [42]: males 
with a history of physical abuse seem to be more predisposed to the development of 
an avoidant attachment style, while women with a history of psychological mal-
treatment develop more separation anxiety. In a study conducted on a sample of 107 
women with a history of child maltreatment, it emerged that childhood physical 
abuse, emotional abuse and emotional neglect are closely connected with the devel-
opment of internalisation problems. Instead emotional abuse appears particularly 
correlated with externalising and other psychiatric disorders in general [43], in the 
form of depression, eating disorders, low self-esteem and sexual difficulties [44]. 
Studies have also brought to light how the history of child maltreatment predisposes 
one to being more at risk of experiencing community violence and the subsequent 
increased risk of developing post-traumatic stress disorder (PTSD) [45].

Additionally, another study conducted on 57 mother–child dyads showed that 
83% of babies born to mothers with childhood abuse and neglect show a non-secure 
style of attachment at 20 months, and of these, 44% can be classified in a disorgan-
ised attachment style [46]. The study focused in particular, on the aspect of the 
mentalisation of maternal trauma. Mothers with childhood abuse and neglect would 
present a poor capacity to elaborate traumatic experiences that would predispose 
them to aggressiveness and poorly modulated emotional responses to offspring. 
They would also manifest a poor capacity for containing anguish [47] and mirroring 
[25], which is the cause of the development of the altered model of attachment and 
the psychopathological manifestations of children in adolescence and adulthood. 
Finally, Bifulco et  al. [48] found that there was a correlation between a fearful 
attachment style and the development of social anxiety disorder as well as depres-
sion. Additionally, they found a correlation between an angry style of attachment 
and generalised anxiety disorder. They hypothesised that an angry style of attach-
ment may have served as a protective factor against depression.

Taken together, the importance of intervention for mothers with a history of mal-
treatment is evident, not only for the health of the women but also as an early inter-
vention and safeguard for the mental health of the offspring. Social interventions, 
trauma-focused cognitive behavioural therapy and joint sessions between mother 
and child were the best means of prevention of transmission found [49].

4.6  Conclusion

Findings suggest a need for the early identification of, and provision of support to, 
mothers with traumatic childhoods as a means to protect their own and their chil-
dren’s psychological well-being. Interventions for pregnant women with a history 
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of maltreatment and/or depression could include high-quality social support, 
improved access to psychological therapies, as well as parenting programmes 
aimed at promoting sensitive caregiving practices. It is particularly important that 
vulnerable women are identified as early as possible, even before pregnancy, or if 
not, during pregnancy when they routinely come into contact with healthcare ser-
vices, and that support and interventions are offered on an ongoing and regular 
basis going forward. At the same time, preventative actions such as psychothera-
peutic support for both the children themselves who are born to maltreated moth-
ers and their families where possible, could prevent the onset of psychiatric 
disorders.

In addition, it is also important that further resources are allocated for research to 
identify and better understand the mechanisms by which maternal exposure to 
childhood maltreatment might negatively impact her child’s development.
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5.1  Introduction

The deleterious effects of childhood abuse are widely established. Exposure to one 
or more maltreatment-related childhood experiences accounts for 54% of the popu-
lation attributable risk (PAR) for depression [1], 67% of the PAR for suicide attempts 
[1], and 64% of the PAR for illicit drugs dependence [2]. Moreover, exposure to one 
or more of such experiences is associated with up to a 17-fold increase in the risk 
for receiving a prescription of antidepressant, antipsychotic mood-stabilizing or 
anxiolytic medications [3]: subjects with past exposure to 6 or more traumatic child-
hood experiences were found to have a lifespan reduction of 20 years [4]. Therefore 
in the last decades many efforts have been made to understand the neurobiology 
underlying childhood maltreatment. To this extent literature regarding magnetic 
resonance imaging (MRI) techniques has provided consistent findings of altered 
networks subserving emotional control, arousal, inhibition, and attention in subjects 
exposed to traumatic childhood experiences [5]. However, even though MRI with 
high spatial resolution techniques can identify elements of large-scale distributed 
neural networks, their low temporal resolution impedes obtaining information on 
temporal dynamics of neural activity within these networks. Moreover, the high cost 
of such analyses further limits their application. Conversely, electroencephalogra-
phy (EEG) is a relatively low cost, noninvasive technique with a temporal resolution 
in the order of milliseconds which can integrate findings from the aforementioned 
high spatial low temporal resolution techniques in order to give an exhaustive 
framework of the structural and functional alterations related to childhood trauma. 

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-49414-8_5&domain=pdf
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mailto:alessio.simo@gmail.com


80

This chapter provides a review of the available studies on the electrophysiological 
characteristics of children with childhood trauma and adults with past exposure to 
maltreatment. In addition, this chapter provides an introduction to the basics of 
EEG. Since the field of neurophysiology is composed by a broad range of different 
techniques and analyses, their description will be limited to those which are useful 
to the comprehension of this chapter.

5.2  A Brief Introduction to the EEG Technique

EEG is a graphic representation of electrical activity produced by the brain over 
time, and more specifically, the difference in voltage between electrodes at two 
different locations in the brain [6]. Even though EEG techniques were most 
often applied to the evaluation of persons with suspected seizures or encepha-
lopathies, digital recording methods and advanced software analyses broaden 
the application of such techniques to the evaluation and study of psychiatric 
conditions [7, 8].

5.2.1  Physical Bases of Electrophysiologic Activity

The electrical activity measured at the scalp by EEG is generated by cortical neurons 
underneath the scalp where the recording electrodes are placed; specifically, the 
scalp-recorded EEG reflects the synchronous electrical activity of groups of neurons 
that are oriented in parallel to one another and radially with respect of the scalp sur-
face. The majority of EEG activity is generated by pyramidal neurons whose bodies 
are located mainly in the layer three and five of the cortex. The type of neuronal 
activity generating the scalp-recorded electrical signal is not constituted by action 
potentials, the duration of which are too short to be recorded. Instead, the sum of the 
inhibitory or excitatory postsynaptic potentials occurring within large groups of 
pyramidal cells creates the electrical signal recorded at scalp electrodes (see Fig. 5.1). 
Even though the brain produces activity at a wide range of frequencies, clinical elec-
troencephalographers typically divide these frequencies in four major bands, beta, 
alpha, theta, and delta, from higher to lower frequencies (See Table 5.1). During 
waking state, the reticular formation activates the cortex and therefore neurons acti-
vate and fire independently at high frequencies. This activation is reflected in an 
asynchronous cortical activity on EEG as shown by fast (alpha and beta) activity. At 
sleep onset, reticular activity decreases and even neurons in the cortical areas start to 
be more synchronized and produce slower rhythms. Therefore, the EEG records 
slower rhythms such as delta and theta. It has been suggested that there are brain 
“pacemakers” that determine the frequency of these slower and more synchronous 
rhythms, and the thalamus may be one of these pacemakers [9].

Below, a detailed explanation of such bands is provided, together with the descrip-
tion of the gamma band, which was initially ignored and subsequently discovered:
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Fig. 5.1 (Aa) The human brain. (Ab) Section of the cerebral cortex showing microcurrents. 
Sources due to synaptic and action potentials. (Ac) Each scalp EEG electrode records space aver-
ages over many square centimeters of cortical sources. A 4-s epoch of alpha rhythm and its corre-
sponding power spectrum are shown. (B) Neocortical sources can be generally pictured as dipole 
layers (or “dipole sheets,” in and out of cortical fissures and sulci) with strength varying as a func-
tion of cortical location. EEG is most sensitive to correlated dipole layer in gyri (regions ab, de, 
gh), less sensitive to correlated dipole layer in sulcus (region hi). And insensitive to opposing 
dipole layer in sulci (regions bcd, efg) and random layer (region ijldrn). This image was reprinted 
from [6]

Table 5.1 Major EEG frequency bands and their characteristic location in conventional EEG

Band Frequency Characteristic location in scalp recordings
Gamma >30 Hz Frontal
Beta 13 to 30 Hz Frontal (in awake records of adults)
Alpha 8 to 13 Hz Posterior (with eyes closed)
Theta 4 to <8 Hz Central
Delta <4 Hz Frontal/central (most prominent during deep sleep)

Alpha: The alpha rhythm is the prominent EEG wave pattern of an adult who is 
awake, relaxed, and with eyes closed. Each region of the brain has a characteristic 
alpha rhythm, but alpha waves with the greatest amplitude are recorded at the occip-
ital and parietal regions. In general, amplitude of alpha waves diminishes when 
subjects open their eyes and pay attention to external stimuli, although in some 
experimental settings (e.g., subjects trained in relaxation techniques) alpha ampli-
tude can be also present in subjects with eyes open.
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Gamma Waves (25-100 Hz): perceptual
grouping, attention, working memory and
learning

Beta Waves (13-30 Hz): arousal,
alertness and attention.

Alpha Waves (8-13 Hz): relaxed
wakefulness with eyes closed.

Theta Waves (4-8 Hz): drowsy and drifting
into deep sleep, perception of risk and
threats.

Delta Waves (<4 Hz): drowsy and drifting
into deep sleep, perception of risk and
threats.

Fig. 5.2 Morphology of the major EEG frequency bands

Beta: Beta rhythms occur in individuals who are alert and attentive to external 
stimuli or exert specific mental effort, or paradoxically beta rhythms also occur dur-
ing deep sleep and REM (rapid eye movement) sleep. Their lower amplitude does 
not indicate that there is less electrical activity rather, that the “positive” and “nega-
tive” activities are starting to be counterbalanced so that the sum of the electrical 
activity is less. The beta wave has been associated with cortical arousal toward 
higher states of alertness or tension [10], but it may also be associated with “remem-
bering.” Beta activity can be divided into three subcomponents: low beta waves 
(12.5–16 Hz), beta waves (16.5–20 Hz), and high beta waves (20.5–28 Hz).

Delta and Theta: Delta and theta rhythms are low-frequency EEG patterns that 
increase during sleep in the normal adult. As people move from lighter to deeper 
sleep stages (prior to REM sleep), the occurrence of alpha waves diminishes and is 
gradually replaced by theta and then delta frequency rhythms. Although delta and 
theta rhythms are generally prominent during sleep, there are cases when such 
waves are also present during wakefulness. In fact, theta waves increase during 
presentation of images of threats [11] or negative arousing stimuli [12], behavioral 
paradigms designed to elicit perception of risk [13] or during priming involving 
negative words [14]. Studies using implanted electrodes in animal models also high-
lighted the involvement of theta-like rhythms, which are observable in the hippo-
campus, during fear memory retrieval [15–17]. Such “hippocampal theta” seems to 
be different from the band observed with classical noninvasive EEG recording; 
however, since theta range frequency content is strongly represented in temporal 
lobe EEG epileptiform activity [18], this suggests that some theta range cortical 
EEG activity may represent a limbic-allocortical resonant mode. Conversely, delta 
waves may increase during difficult mental activities requiring concentration 
(Figs. 5.2, and 5.3).
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Gamma: A gamma wave is a pattern of neural oscillation in humans with a fre-
quency between 25 and 100 Hz [19], though 40 Hz is typical [20]. Gamma waves 
were initially ignored before the development of digital electroencephalography as 
analog EEG is restricted to recording and measuring rhythms that are usually less than 
25 Hz [20]. It is related to a number of cortical areas, as well as subcortical structures 
in numerous species. Gamma activity is associated to a broad range of cognitive phe-
nomena, including perceptual grouping [21] and attention [22], working memory [23] 
and learning [24]. In general, gamma may influence the communication between neu-
ronal populations [25, 26] and act as a temporal reference frame so that neurons can 
encode stimulus orientation in “phase-of-firing” relative to gamma [27].

5.2.2  Types of EEG Recordings

5.2.2.1  Conventional EEG
The conventional or routine EEG is a 20–30  min recording of ongoing cerebral 
electric activity. Routine EEGs can offer useful diagnostic information about 
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Fig. 5.3 The 10–20 International System of Electrode Placement with labeled electrodes, includ-
ing the A1 and A2 reference electrodes
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epilepsy type, evaluate patients with delirium and dementia, and determine whether 
seizure activity may be causing an altered mental state. Each conventional EEG 
consist of three standardized conditions: relaxed wakefulness with eyes closed, a 
series of provocation maneuvers, and a quiet period for sleep (Fig. 5.4).

5.2.2.2  Continuous EEG
Continuous EEG refers to the collection of ongoing cerebral electrical activity on a 
long-term continuous basis, ranging from hours up to days or weeks. Such tech-
nique can include concurrent video recordings of patient’s behaviors. The primary 
advantage of such type of EEG is that it offers a much longer sampling of ongoing 
activity, and the possibility to link the brain’s electrical activity to the observed 
behavior from the video recording.

5.2.2.3  Quantitative EEG
Quantitative EEG refers to a secondary mathematical processing of EEG signals. 
Examples of quantitative EEG include spectral, brain asymmetry, and coherence 
analyses.

5.2.3  Types of EEG Analyses

5.2.3.1  Spectral Analysis
Spectral analyses of the EEG signal are motivated by the fact that the observable 
frequency bands can be predominant in the EEG under certain conditions. Even 
though it is possible to read and analyze each of these frequency bands without 
computer assistance, i.e., simply by counting the cycles in the EEG and also trying 
to ignore the noise from the other frequency components, such methodology is not 

Fig. 5.4 An example of the EEG recorded during wakefulness in a 15-year-old woman undergo-
ing a passive-viewing task
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always easy to apply, mainly because the frequency content of the EEG is not 
invariably readily apparent in the time domain. In fact, the frequency content of the 
EEG is a mix of the various bands, making it difficult to determine by eye how to 
count the relevant cycles. To ease such procedures, each band can be isolated 
through computerized transformation to a frequency representation. Such transfor-
mation is usually accomplished using the Fourier transform (FT), or other variants, 
such as faster Fourier transform (FFT). Such analyses on multiple sensor locations 
often reveal clear spatial patterns which are indicative of different mental states 
(Table 5.1).

5.2.3.2  Frontal Asymmetry
Frontal asymmetry is a measure evaluating hemispheric lateralization of functional 
brain activity. It is a measure of frontal alpha activity, thus reflecting the relative 
amount of EEG power in the alpha frequency band in the left and right frontal corti-
cal regions. Frontal alpha asymmetry is typically obtained by subtracting the log- 
transformed left frontal alpha power from the log-transformed right frontal alpha 
power, with positive values indicating a relative left frontal asymmetry (i.e., 
decreased left frontal alpha power) and negative values indicating a relative right 
frontal asymmetry (i.e., decreased right frontal alpha power). Power in the alpha 
band is inversely related to activity; thus, a positive asymmetry score represents 
lower log-transformed power density on the left side as opposed to the right side of 
the brain. Hence, for the alpha band, positive asymmetry scores reflect greater left 
side activity. Recent empirical evidence revealed that measures of hemisphereic 
asymmetry offer a direct biologically based indicator of emotion regulation. In this 
context, high levels of left frontal activity are related to the experience and expres-
sion of positive states of approach-related emotions. Positive emotions and good 
emotion regulatory abilities have consistently been associated with resilient adapta-
tion, which in turn, has been related to reduced environmental stress, thus confer-
ring protection to the development of psychopathology [28]. Moreover, high left 
frontal activity is related to mood control since it has been considered to express the 
inhibitory processes of the prefrontal cortex on the amygdala for controlling the 
expression of conditioned responses [29, 30]. Conversely, high levels of right fron-
tal activity are associated with the experience and expression of negative with-
drawal-related emotions [31], which were associated with the development of 
depression and anxiety disorders [32–36].

5.2.3.3  Coherence
Coherence analyses are essentially cross correlational analyses between the spectra 
of two neuroelectrical signals. The possible values of EEG coherence range from 0 
to 1. Greater values (more phase synchrony of oscillations) indicate increased neu-
ronal coupling between brain regions, and decreased values (less phase synchrony) 
indicate more cortical activity differentiation. Longitudinal changes in coherence 
probably reflect multiple neurophysiological mechanisms, including axonal sprout-
ing, synaptogenesis, synaptic pruning, myelination, as well as changes in pre- and 
postsynaptic neurotransmitter dynamics [37]. Unfortunately, EEG coherence 
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cannot discriminate between these distinct physical processes. Coherence can pro-
vide information regarding cortico-cortical connections within (intrahemispheric 
EEG coherence) and between (interhemispheric EEG coherence) cerebral hemi-
spheres (see Fig. 5.5). Intrahemispheric cortico-cortical connections are subserved 
by white matter fibers that exhibit marked variations in length, whereas interhemi-
spheric connections are subserved mostly, by corpus callosum fibers [38, 39]. High 
EEG coherence values are not necessarily reflective of greater maturation or opti-
mal cortical organization. Thatcher and colleagues [40] have argued that decreased 
EEG coherence is associated with more complex cortical networks that support 
greater speed and efficiency of information processing.

5.2.3.4  Event-Related Potentials (ERPs)
Event-related potentials (ERPs) are very small voltages generated in the brain struc-
tures in response to specific events or stimuli [41]. They are EEG changes that are 
time locked to sensory, motor, or cognitive events that provide a safe and noninva-
sive approach to study psychophysiological correlates of mental processes. ERPs 
can be elicited by a wide variety of sensory, cognitive, or motor events. They reflect 
the summed activity of postsynaptic potentials produced when a large number of 
similarly oriented cortical pyramidal neurons fire in synchrony while processing 
information (see Fig. 5.6). ERPs in humans can be divided into two categories: the 
early waves, i.e., components peaking within the first 100–200 ms expressing per-
ceptual and attention orienting processes, and late components, which are related to 
the processing of the incoming information (see Fig. 5.7). In the following para-
graph, description of the most relevant ERPs is provided.

P100, N170, and N200: The P100 is an early occipital component peaking 
around 100 ms, reflecting basic visual processing [42]. The P100 is thought to be 
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Fig. 5.5 Representation of the electrode configurations and pairings used for calculation of alpha 
EEG coherence. (a) Alphanumeric designation for the 16 leads in the 10–20 international system. 
(b) The 28 pairings of each between each pairing (continuous line), and averaged to yield a global 
measure. (c) The coherence pairings used to calculate regional EEG coherence. EEG is collected 
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related to extrastriate visual areas [43]. The N170 refers to a negative deflection 
occurring 130–200 ms after stimulus presentation. It reflects the structural encod-
ing of faces prior to face recognition [44–46]. The N200 is a negative deflection 
resulting from a deviation in the form, or context of a prevailing stimulus. It is 
sensitive to perceptual features, attention and novelty/mismatch [47], and con-
flict detection during the regulation of successful behavior [48]. The N200 modu-
lation involves the anterior cingulate cortex (ACC). Recent evidences showed 
that these components are sensitive to emotional expression, supporting the 
hypothesis of a top-down modulation from limbic areas at an early stage [49, 50].

P300, P400, late positive potential (LPP), positive slow wave (PSW): The P300 
is a positive wave that occurs after 300–600 ms at the central-parietal scalp. The 
P300 may reflect processes involved in the updating of representations in working 
memory [51]. Three types of P300 have been reported in the psychophysiological 
literature. The P3a, that is elicited during passive attention, and the P3b, which is 
associated with participant’s active cognitive processing. An additional wave called 
P3d is thought to reflect response inhibition. The P400 is a positive component that 
is maximal over occipital electrodes and peaks between 390 and 450 ms after stimu-
lus onset. P400 has mainly been related to face processing [52–55] and novelty 
detection [56, 57]. The LPP is a positive deflection reflecting automatic allocation 
of attentional resources to emotionally salient stimuli, including emotion expressing 
faces [58]. The LPP is associated with activation of the amygdala, ACC, anterior 
insula, prefrontal, and parietal areas [59–61], and appears to be useful as a marker 
of emotion regulation processes. The PSW is a positive deflection arising 500 ms 
after stimulus presentation with different scalp distribution. It is thought to reflect 
the updating of working memory for the decision processes following target detec-
tion [62].

Negative central (Nc), error-related negativity (ERN), and correct-response 
negativity (CRN): The Nc is a large frontal negative ERP component occurring 
about 400–800 ms after stimulus. Nc waveform is thought to reflect allocation 
of attention to salient or relevant stimuli during working memory tasks [62]. 
The ERN is a negative deflection that peaks around 100–150 ms and is associ-
ated with a general executive control mechanism that detects and directs 
responses to errors [63]. Many individuals also exhibit a response-locked fron-
tocentral negativity associated with the execution of correct responses. This 
component is known as the correct-(response)-related negativity or CRN 
[64, 65].

5.2.3.5  Source Analyses
As stated above, the spatial resolution of surface EEG is low, and does not 
enable fine spatial discrimination, limiting the possible understanding of com-
plex brain dynamics. Therefore, in recent years research has mainly focused on 
improving such gap. This aim was achieved through the study of the so-called 
source space, i.e., the study of linear combinations of data with the purpose of 
extracting latent variables hidden in the EEG.  In this context, recent research 
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capitalized on knowledge from source localization and source separation tech-
niques developed in other fields of research, which provided reasonably accu-
rate electromagnetic tomographies, i.e., true EEG based on 3D volumetric 
functional images of the brain. Low-resolution electromagnetic tomography 
(LORETA) is one possible approach, which computes an instantaneous three-
dimensional discrete linear solution consisting of the smoothest of all possible 
neural current density distributions [66] (see Fig. 5.8). LORETA is a well-estab-
lished method which has gained widespread popularity and has been used on 
hundreds of scientific publications [67]. However, other source analyses meth-
ods have been developed with similar, though not identical, approaches already 
used for LORETA [68].

Fig. 5.8 LORETA tree—ROIs located in the visual cortex. Dialog of the LORETA transform. Six 
ROIs in primary visual cortex (Brodmann area 17 right and left) and the extrastriate visual areas 
(Brodmann areas 18 and 19 right and left) are inserted in the ROI tree. The ROI BA17L (Brodmann 
area 17 left) is partially depicted in the MNI brain images. Available at https://www.pressrelease.
brainproducts.com/loreta/, with permission of by ©Brain Products GmbH, Gilching, Germany
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5.3  EEG Evidences in Childhood Trauma

5.3.1  Spectral Analysis

The large majority of spectral analyses revealed an inverse relationship between 
childhood abuse and alpha power, whereas the relationship with other band powers 
appears to be direct. To this extent, Howells and colleagues [69] performed correla-
tion analyses between frequency band powers and different subscales of the child-
hood trauma questionnaire (CTQ) in three conditions: resting eyes open, resting eyes 
closed, and during a visual Go/NoGo task assessing sustained attention, response 
inhibition, and the ability to delay a response. They found negative correlations 
between physical and emotional neglect (as reported on the CTQ) and alpha power 
for both resting EEG and Go/NoGo conditions at left parietal electrodes, and with 
emotional abuse at frontal electrodes in resting conditions. Such inverse relationship 
was also confirmed by Lee et al. [70], who performed spectrum analyses in nonclini-
cal volunteers, who were divided into two groups according to CTQ scores. In this 
study, subjects with high CTQ scores showed smaller low-alpha power at anterior, 
middle, and posterior regions of brain as compared with those showing low CTQ 
scores. On the other hand, Howells et al. [69] found a direct correlation between 
CTQ scores of emotional abuse and theta power at frontal left electrodes during a 
Go/NoGo task. The finding of a relationship between referred abuse and theta power 
is also confirmed by two further studies: Ben-Amitay et al. [71] found greater theta 
activity in frontal areas of abused women as compared to non-abused women after 
passive viewing of allusive sexual pictures, whereas Alper et al. [72] found greater 
theta activity in cocaine abusers with past experience of physical or sexual abuse, as 
compared with those without such history. As to beta band [70], Lee et al. found 
greater widespread beta power in adults with high vs. low scores of childhood abuse, 
whereas Jin et al. [73] did not find any direct relationship between childhood trauma 
and this, or any other band. However, in their work the total CTQ scores directly cor-
related with scores from the Beck Depression Inventory, expressing affective lability, 
which in turn, correlated with beta power suggesting an indirect influence of child-
hood trauma on such band. Furthermore, there is also a little evidence of a direct 
correlation between delta and gamma powers and high levels of childhood traumati-
zation [70]. Findings from the aforementioned studies were also replicated in a study 
by Bader et al. (2013), who investigated spectral power during sleep in a sample of 
adults experiencing primary insomnia. In non-REM sleep, subjects with high CTQ 
scores showed greater beta 1 (16–24 Hz) and beta 2 (24–32 Hz) power activity than 
those with low CTQ scores. Such findings where replicated in REM sleep, together 
with the additional finding of greater delta activity in subjects with high CTQ scores.

5.3.2  Cortical Asymmetry

Curtis and Cicchetti [74] were the first authors who analyzed asymmetry in mal-
treated children and found greater negative asymmetry scores (reflecting greater 
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right activity) in parietal electrodes only in males. Such findings were further con-
firmed by Miskovith et  al. [75], who found a greater right asymmetry in young 
maltreated females (10–16 years), but at variance with the former study, the differ-
ence was found in frontal rather than parietal electrodes. Findings of greater right 
hemisphere activation were further confirmed by Tang et al. [76] who evaluated a 
sample of maltreated young females for 2 years. More specifically, such greater 
right asymmetry was found to belong to one of two possible longitudinal trajecto-
ries: the 60.5% of the sample showed a stable right (negative) alpha frontal asym-
metry, that gradually became less relative, whereas 39.5% exhibited a stable left 
(positive) frontal alpha symmetry. Interestingly, regression analyses showed that 
maltreated females with positive frontal asymmetry (greater left activation) were 
less likely to present a current post-traumatic stress disorder (PTSD) or a past major 
depressive disorder (MDD), as compared to those showing right frontal asymmetry 
even though such differences were present only for lower CTQ scores. The relation-
ship between right hemisphere asymmetry and childhood trauma was not replicated 
by Hostinar et al. [77] who found no differences in frontal asymmetry in mid-aged 
subjects with or without a history of childhood abuse. However, in this study right 
asymmetry showed a direct relationship with levels of inflammation. Moreover, the 
right asymmetry moderated the relationship between maltreatment and levels of 
inflammation. Authors concluded that such findings corroborate the hypothesis 
linking right frontal asymmetry to vulnerability to emotionally challenging major 
environmental stressors. Conversely, Popkirov et al. [78] measured the relationship 
between childhood trauma and asymmetrical brain activity in a sample of patients 
affected by bipolar disorder (BD), before and after the administration of a passive- 
viewing emotional task. They found that in BD a greater asymmetry on the left 
hemisphere directly correlated with CTQ total score, while the emotional abuse 
sub-scores showed a positive correlation with asymmetry at fronto-lateral elec-
trodes. Moreover, greater asymmetry on the left hemisphere correlated with scores 
of the physical abuse subscale. Regression analyses also revealed that dissociative 
symptoms and CTQ scores predicted 51% of frontal asymmetry. This study sug-
gests that the effect of psychopathology, BD in this case, can interact with child-
hood trauma, adding complexity to the neural alterations underlying frontal 
asymmetry, and possibly shifting such asymmetry from the right to the left.

5.3.3  Coherence

Only two studies evaluated coherence and its relationship with childhood trauma. 
Ito and colleagues [79] used intrahemispheric alpha band EEG coherence to mea-
sure cortical development in hospitalized children with severe physical or sexual 
abuse and their age- and gender-matched non-abused peers. Compared with non- 
abused children, those experiencing maltreatments showed a greater overall left 
hemisphere EEG coherence and a reversed hemispheric asymmetry, with left hemi-
sphere coherence exceeding that of the right hemisphere. By contrast, normal 
children evidenced a greater right than left hemisphere coherence. Such alterations 
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were confirmed by Miskovic et al. [80], who investigated alpha intra- and inter-
hemispheric coherence in young females with and without exposure to child mal-
treatment. In this study, females with a history of childhood trauma showed more 
coherence at the left hemisphere than those without childhood trauma, and such 
coherence was greater also compared to right hemisphere coherence. The two 
groups also demonstrated different patterns of interhemispheric coherence: mal-
treated females showed less interhemispheric coherence in anterior areas, whereas 
females without a history of maltreatment had less coherence in centroparietal 
areas. In maltreated females, left intrahemispheric coherence and centroparietal 
hemispheric coherence were positively correlated with physical abuse and neglect. 
The observed left hemispheric coherence was also found to be the mediator of the 
child maltreatment effect on the risk of developing mood and anxiety symptoms.

5.3.4  ERPs

The vast majority of studies evaluating the relationships between ERPs and child-
hood trauma uses faces as emotional trigger. Some of them [81–83] required sub-
jects to passively view faces expressing different emotions, whereas others [84–86] 
required subjects to perform a Go/NoGo task with faces as Go or NoGo stimuli 
(e.g., when a subject sees a happy face, action is needed; otherwise, when a subject 
sees an angry faces, the action has to be withheld, or vice-versa).

In this view, Cicchetti and Curtis [82] and Curtis and Cicchetti [83] found gener-
alized reduced N170 amplitude in a sample of toddlers with a history of abuse and 
neglect, and also a different pattern of reactivity to face processing compared to 
healthy controls (HC). Specifically, in maltreated toddlers, angry faces elicited 
greater N170 amplitude than neutral and happy faces, whereas in controls, a greater 
N170 amplitude was related to happy faces. The aforementioned differences were 
partially confirmed in adult subjects by Chu et al. [81] who found a greater N170 
peak amplitude after the unconscious view of angry faces as compared with happy 
faces, but only for patients with low-level interpersonal trauma. Such differential 
patterns are also present for other components: maltreated children showed greater 
P400 amplitude for angry as compared with happy and neutral faces, whereas no 
differences in P400 amplitude were seen in non-maltreated subjects. On the other 
hand, this latter group exclusively showed a greater Nc amplitude for happy faces, 
as compared with Nc amplitude for angry and neutral faces. Studies investigating 
passive viewing of faces also show that subjects exposed to childhood trauma 
exhibit alterations in late components: as compared with HC, maltreated subjects 
showed a greater amplitude after passive viewing of angry faces in P400 and two 
additional waves, namely P240 and P260, which resemble the P3b, and a smaller 
amplitude for PSW. Differences in late waves were also confirmed by other studies 
using Go/NoGo emotional paradigms. Pollack and colleagues [84, 85] used an emo-
tional Go/NoGo task with two counterbalanced target conditions, i.e., happy and 
angry, and found greater p3b in maltreated children than HC when subjects attended 
to target angry faces. Even in this case, p3b amplitude seems greater for angry 
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targets than happy targets in maltreated children only, whereas non-maltreated chil-
dren showed no differences. Such findings were further confirmed by Shackman 
and colleagues [86], who used a Go/No go task with conflicting auditory and emo-
tional cues and found greater p3b for angry faces as compared with happy and sad, 
in physically abused children only. Moreover, in this study maltreated children 
showed greater p3b than HC after viewing pictures of their mother’s angry face. 
Alterations in late components are also present when the administered tasks do not 
embed emotional faces. In this perspective Howell et al. [69] used a go task with 
letters and found a greater correlation between P300 amplitude and latency and 
levels of physical and sexual abuse, whereas in patients with borderline personality 
disorder [87] the levels of trauma positively correlated with a positive deflection 
occurring after 250–300 ms, and the LPP waveform after ratings of physical and 
psychological pain conditions. Childhood trauma was related also to impairments in 
hibitory processes; adult subjects previously exposed to high levels of childhood 
trauma showed greater p3d than those exposed to low levels [88], whereas physi-
cally abused children showed greater N2 than HC, after hearing their angry moth-
er’s voices [86]. Finally, Pechtel and Pizzagalli [89] highlighted alterations of 
reinforcement learning in women with a past history of sexual abuse and remitted 
MDD. Using a probabilistic stimulus selection task in which subjects have to choose 
the most rewarded, and avoid the most punished stimulus, subjects showed greater 
CRN for rewarding trials as compared to HC.

5.3.5  Source Analyses

The aforementioned work of Pechtel and Pizzagalli [89], using a task tapping into 
reinforcement learning showed that women with remitted MDD and past exposure 
to childhood abuse demonstrated greater activation of subgenual ACC than both 
women without childhood trauma, and HC. Kim et al. [88] using a Go/NoGo task 
with numbers showed that for P3 subjects with high childhood trauma have reduced 
source activity in NoGo conditions, in the right ACC, bilateral medial frontal cortex 
(MFC), bilateral superior frontal gyrus (SFG), and right precentral gyrus (PG) than 
those with low level of childhood trauma. The same group [90] also performed a 
combined source localization and spectral analyses on a time interval between 300 
and 700 ms and found, for the low beta band, a lower activation in primary somato-
sensory cortex (PMC) and middle occipital gyrus (MOG) in adults with high vs. low 
levels of trauma. For the gamma band, subjects with high levels of trauma showed 
lower activation in the superior temporal gyrus (STG). Moreover, the activation in 
the left primary somatosensory cortex (PSC) significantly correlated with the level 
of trauma for the low beta band, whereas the activation in the left MOG (low beta 
band) and superior temporal gyrus (gamma band) were significantly correlated with 
the level of emotional neglect. Alper et  al. [72] evaluated differences in cocaine 
abusers during resting-state conditions and found a greater theta activity for those 
with past childhood abuse, mainly for the theta band at 3.9 Hz. Source analysis 
revealed that cocaine abusers with a past history of child maltreatment showed a 
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greater parahippocampal (PC), FG, lingual (LG), posterior cingulate (PCC), and 
insular gyri (IG) activity, than those without abuse. Such alterations are mainly 
present on the left hemisphere, with the exception of the PG.

Trentini et al. [91] evaluated children with different forms of abuse before and 
after 8–10  weeks of Eye Movement Desensitization and Reprocessing therapy 
(EMDR) in a time window between 100 and 400 ms. As compared with the evalua-
tion at the end of treatment, greater activation in the Inferior Frontal Gyrus (IFG) 
and OFC was found. Conversely, activation at the end of treatment, as compared 
with the evaluation before treatment, was localized mainly in the left temporal pole, 
the left IFG, and bilateral inferior temporal gyrus.

5.4  Neurobiology of Childhood Trauma: 
A Neurophysiological Perspective

Findings from neurophysiological studies confirm the evidence from preclinical and 
MRI data which demonstrate that childhood trauma is associated with impairments 
in a broad neuronal network involved in emotional expression and control, threat 
detection, arousal, information processing, and sensory gating [5]. Such network 
includes amygdala, the primary and secondary sensory cortices, the arousal system, 
the working memory circuit, the ventral striatopallidum, the hippocampus, the for-
nix, mammillary bodies, the anterior and posterior cingulate cortices, dorsolateral 
prefrontal cortex, and the corpus callosum. Specifically, findings from MRI studies 
consistently showed alterations in sensory systems (i.e., the secondary visual cortex 
and LG) [92, 93], heightened amygdala activation for emotional faces [94] especially 
for threatening stimuli [95, 96], disruption in prefrontal areas regulating emotional 
expression and action monitoring, as the ACC [97–99], the posterior cingulate cortex 
(PCC), the OFC [100], the dorsolateral prefrontal cortex (DLPFC) [101], and hemi-
spheric asymmetry due to callosal alterations [102]. To this extent, neurophysiologi-
cal studies corroborates such model. Specifically, studies using EEG techniques 
found alterations in early ERP components (P100 and N170) which are related to 
early visual processing and to secondary visual cortices [43, 103]. Accordingly, 
source analyses showed greater alterations in these areas, namely the fusiform gyrus 
(FG), LG, occipital gyrus (OG), thus corroborating the findings from neuroimaging 
techniques. Moreover, subjects exposed to childhood trauma showed greater ampli-
tude in late ERP components such as P300, P400, and LPP for arousing, emotive 
stimuli, suggesting alterations in limbic and cortical areas, and giving an indirect 
evidence of impairments in processing of emotive information and mood control. 
Late ERP components reflect different aspect of cognitive processing such as updat-
ing of working memory [51], enhanced sustained attention toward emotional stimuli 
[104], encoding of emotional information [62], and emotional regulation [58]. As 
stated above, such functions are provided by interactions between subcortical and 
limbic structures and prefrontal areas. Specifically, sustained attention is mediated 
by the amygdala as a general relevance detector, through connections to sensory 
cortices, basal forebrain, and prefrontal areas [105], whereas encoding of emotional 
stimuli relies on amygdala- hippocampal reciprocal connections [106] and on 
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connections to prefrontal areas subserving high-order functions. Working memory is 
the product of the hippocampal–medial prefrontal cortex interaction [107]. Finally, 
emotion regulation is provided by lateral prefrontal cortices inhibiting the amygdala 
through medial prefrontal cortex connections [108]. As previously stated, MRI stud-
ies showed that the presence of childhood maltreatment was associated with height-
ened amygdala activation for emotional stimuli [94], and disruption in prefrontal 
areas regulating emotional expression and action monitoring. Concurrently, neuro-
psychological studies showed alterations in memory functions [109], sustained 
attention [110], and emotional dysregulation [111] related to emotive stimuli. 
Therefore, neuroimaging and EEG studies appear to converge on the hypothesis that 
childhood trauma is related to a greater emotionally driven hyperactivation of limbic 
systems at the expenses of prefrontal control. Furthermore, greater amplitude of late 
ERP components in maltreated children for angry faces further support the hypoth-
esis from preclinical and MRI studies, that amygdala activation and poor prefrontal 
control is to some extent selective to threatening stimuli.

Interestingly, these selective impairments are also present in early components, 
suggesting that this selective alteration is also present at a pre-cognitive, perceptual 
level. The hypothesized neuroanatomical counterpart of such alterations relies on an 
early emotional processing system based on a subcortical route providing low spa-
tial frequency, rapid, coarse visual information through extra geniculate projections 
involving retino-collicular and pulvinar pathways. Such information reaches the 
amygdala which in turn projects to visual areas, providing early enhancement to 
emotional visual stimuli [112, 113].

Heightened amygdala transmission and reduced cortical inhibition are also con-
firmed by spectral analyses showing an inverse relationship between alpha activity 
and trauma severity, and direct correlations with beta and theta activities. Since 
alpha activity is related to inhibition and deactivation [114, 115], while beta activity 
is associated with alertness, attentive processes, and greater arousal [116, 117], such 
findings suggest heightened general activation and alertness as the impact of the 
traumatic experiences increases. Even though the spatial resolution impedes a clear 
localization on the anatomical structures causing such alterations, the direct correla-
tion with theta activity, which is hypothesized to be related to functional coupling of 
hippocampus, amygdala, and cortex [17, 118] and to reflect emotional arousal, con-
firms the hypothesis of some limbic driver of such hyperactivation. Finally, a fur-
ther, though partial, evidence of the aforementioned alteration comes from source 
analyses showing reduced activation in middle and lateral cortices, even though 
these studies did not involved emotional cues. Poor prefrontal control may also be 
manifested by the alteration in frontal symmetry. Greater activation in the right 
cortex at the expenses of the left, was related with poor prefrontal maturation and 
poor inhibitory control [29, 30] and interestingly, would represent the neurophysi-
ological marker of a shift in emotional valence-related behavior [119]. In this view, 
greater activation of the right hemisphere in cases of childhood abuse may suggest 
a preferential development of negative emotions processing, and a tendency to pro-
duce avoidant responses at the expenses of positive emotions/approach behavior. 
Such preferential shift was found to be related to the further development of mood 
and anxiety disorders [32–36]. This shift is also confirmed by coherence studies, 
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which demonstrate an imbalance between right/left interhemispheric coherence, 
together with grater interhemispheric coherence in frontal areas of abused children. 
This would suggest a poor development of the left hemisphere, as compared to the 
right [40], possibly due to alterations in the corpus callosum (CC). This view is cor-
roborated by MRI studies which frequently found alterations in such structure, spe-
cifically in forebrain regions [120–124]. Alterations in left-right hemisphere 
balance, greater focus on negative emotions, and poor prefrontal control could also 
explain ERPs alterations related to inhibitory processes, such as in P3d and N2 in 
maltreated subjects, which corroborates clinical findings of the high rates of impul-
sive-related behaviors, namely suicide [125] and substance use [126]. Regarding 
different types of childhood abuse, neurophysiologic data are still insufficient to 
give a clear pattern for each subtype of maltreatment. However, as compared to 
other forms of abuse, physical abuse seems to have greater evidence of an associa-
tion with left asymmetry, as well as with alterations in late component such as P3b 
and P300. This would suggest a greater impairment in frontal activities, thus cor-
roborating the clinical and neuropsychological findings of a greater impulse dys-
control, emotional dysregulation [127] and worse executive function, working 
memory and information processing [128] in the group of patients physically abused 
(See Fig. 5.9).

Fig. 5.9 A schematic representation of the structures involved with childhood trauma and their 
functional relationships. Blue arrows indicate inhibitory processes, red arrows indicate excitatory 
processes. Blue squares indicated impaired function/activation, red squares indicated increased 
function/activation. Dashed squares define brain areas related to neurophysiological measures; 
OFC orbitofrontal cortex, PFC prefrontal cortex, DLPFC dorsolateral prefrontal cortex [129]
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5.5  Conclusions

Childhood trauma is still an unknown devastating condition leading to high levels of 
impairment in social and affective domains. Neurophysiology confirm models high-
lighting multiple dysfunctions in sensory gating, mood control, threat perception, 
inhibition. Such alterations seem to start at the sensory level, and reflect multiple 
dysfunctions, primarily localized in limbic and prefrontal areas. As a consequence, 
the main underlying mechanism of the abovementioned disorder seems to be a 
hypersensibility to emotional stimuli and the influence that such hyperactivation has 
on the prefrontal regulatory cortex. The aforementioned neurofunctional alterations 
appear to be present since early childhood, and are still present either in the short-
term period and also in adulthood. However, research on the neurobiological under-
pinnings of childhood trauma is still at its infancy, and more studies are needed to 
clarify the complex nature of this disorder.
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6.1  The Complex Aetiology of Psychiatric Disorders

The study of human diseases has shown that nearly all conditions and diseases have 
an underlying genetic component. Some disorders obey the standard Mendelian 
recessive, dominant or X-linked pattern of inheritance, being determined by muta-
tions in a single gene (e.g. cystic fibrosis). However, many others, that are also 
clearly heritable, are caused by a combination of multiple genetic, environmental 
and lifestyle factors, most of which have not yet been identified. That seems the case 
of most psychiatric disorders, complex diseases with a polygenic architecture (i.e. 
with involvement of multiple genes of minor effect) that could be influenced by 
other multiple factors (e.g. personal, environmental or lifestyle).

Family and twin studies have become an important tool to disentangle the role of 
genes and environment in mental disorders, showing evidence of a strong genetic 
component for many of them. Heritability is the parameter that measures the per-
centage of the phenotype explained by the genetic component. This measure ranges 
from zero to one, with lower values indicating that almost all the trait variability 
among people is due to environmental factors with very little influence of genetic 
factors, and higher values indicating that almost all the variability comes from 
genetic differences with little contribution from environmental factors. In the case 
of disorders such as schizophrenia, heritability estimates are between 0.6 and 0.8, 
and for bipolar disorder around 0.6. The co-morbidity between the disorders was 
estimated around 63% due to additive genetic effects common to both disorders. 
Shared environmental effects seem to be small but significant for both disorders [1]. 
Additionally, the lifetime risk of developing these disorders is related to the degree 
of biological relatedness with an affected person, showing greater risks associated 
with higher levels of genes shared in an exponential way that clearly fits with a 
model of multiple genes of minor effect (Fig. 6.1).

Over the last decades, psychiatric genetics has tried to find the genes responsible 
for major mental disorders using candidate-gene research strategies. These studies 
focused on genes coding for proteins involved in pathways believed to be disrupted 
in the physiopathology of the disorder, or genes with a regulatory role on DNA 
expression (functional candidate genes), and genes located in genomic positions 
previously associated with the disease (positional candidate genes).

There is a huge number of studies published to date exploring the possible genes 
involved in mental disorders. They have suggested that some allelic variations in 
multiple genes coding for proteins involved in neurobiological pathways (e.g. in 
dopaminergic, serotoninergic or glutamatergic neurotransmitter systems or path-
ways related with neurodevelopment) may confer lower efficiency to these systems. 
This reduced efficiency would lead to specific pathophysiological disturbances that 
may impact neural circuits and cause the development of different phenotypes 
related with psychosis.

In the last years, advances in our understanding of genetic variation and in the 
technology to measure it, have enabled large-scale studies analysing up to several 
million polymorphisms across the human genome in thousands of samples, such as 
genome-wide association studies (GWAS). These studies have successfully identi-
fied many genetic variants (mainly single nucleotide polymorphisms, SNPs) 
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contributing to the susceptibility for different psychiatric disorders. However, despite 
all these efforts, each of the genetic variants discovered to date explains only a small 
fraction of the overall heritability previously described. One of the conclusions 
derived from GWAS studies is that common variants en masse (SNP-h2) explain a 
substantial proportion of heritability. However, an important fraction of heritability 
cannot be explained, the so-called missing heritability. Some researchers suggest that 
epistasis (i.e. interactions gene–gene) and gene–environment interplay may 
account for at least a part of this missing heritability and should be considered [2].

6.2  Gene–Environment Dialogue: Role of Genotype 
in the Development of Mental Disorders in Individuals 
Exposed to Childhood Adversity

That genetic and environmental factors are interrelated and jointly modulate the 
expression of multiple phenotypes is a completely expected and plausible biological 
mechanism, i.e. genotypes do not exist separately, and their expression must depend 
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Fig. 6.1 Lifetime risk for developing a mental disorder depends on the percentage of genes shared 
with an affected individual. In the case of schizophrenia, whereas the lifetime risk for the illness is 
about 1% in the general population, this risk increases exponentially depending on the percentage 
of genes shared with an affected person. In a monogenic or Mendelian disease, we would expect a 
lineal increase (i.e. blue line). However, according to family data, the distribution of risk for this 
complex mental disorder clearly fits with a model of multiple genes of minor effect or complex 
disease (black line). Moreover, the concordances described in monozygotic twins (risk of about 
46%) suggest the involvement of environmental influences
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to some extent on environmental context (from the cell environment to the social 
environment of a person) (Fig. 6.2). Ecogenetics is a discipline that studies genetic 
traits in relation to the response to environmental influences. It demonstrates that 
genes modify both the exposure and sensitivity to environment, and that environ-
ment impacts on gene expression and function [3, 4].

The most used strategies to study the role of genetic factors in the development 
of mental disorders in individuals that suffer early adversity are the study of: (1) 
gene–environment correlations (rGE) and (2) gene–environment interactions (GxE) 
(Fig. 6.3).

6.2.1  Gene–Environment Correlation

The first approach (rGE) is concerned with the possibility that the occurrence of the 
environmental exposure is not entirely random and depends, at least partially, on 
genetic factors (i.e. genes and environments are correlated) (Fig. 6.3a). A genetic 
variant, or the genetic background of the individual, may be associated with an 

Genetic variability

(FKBP5, BDNF, 5-HTT, COMT...)

Environment

Childhood trauma
Gene expression

Emotional
regulation

Cognition

PSYCHOPATHOLOGY
(SZ, BD, MD, PTSD,…)

Structural and
funcional changes in
brain development  Plasticity

Social abilities

Behavior

Fig. 6.2 Genetic liability and environmental factors contribute to structural and functional 
changes of our brain that will determine our emotional regulation, cognitive functions, social abili-
ties and shape our behaviour, and also can be responsible for psychiatric disorders. This is possible 
because the plasticity of our brain and its capacity of modifying itself according to external stimuli, 
and of adjusting its response to the stimulus received. SZ schizophrenia, BD bipolar disorder, MD 
major depression, PTSD post-traumatic stress disorder
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increase of the likelihood that a person would be exposed to an environmental risk 
factor, which in turn, increases the likelihood to develop a particular trait or disease.

Three specific ways by which genes may exert an effect on the environment have 
been delineated: (1) Passive rGE: refers to the fact that among biologically related 
relatives (i.e. non-adoptive families), parents provide not only their children’s geno-
types but also their rearing environment. Therefore, the child’s genotype and the 
home environment are correlated; (2) Evocative rGE: refers to the idea that indi-
viduals’ genotypes influence the responses they receive from others. For example, a 
child having a cheerful disposition might be more likely to receive positive attention 
from others than a child who has an antisocial behaviour that evoke unpleasant 
responses from others; (3) Active rGE refers to the fact that an individual actively 
selects or avoids certain environments, and these processes are influenced by an 
individual’s genotype.

Although it is not very usual to explore these mechanisms, especially regarding 
childhood trauma, some studies have tried to analyse them. The published studies 
have used two genetically informative designs, twin studies and twin-parent studies. 
For example, using a birth cohort of 1,116 twins and their families who participated 
in the Environmental Risk Longitudinal Study (E-RISK), Jaffee and colleagues ana-
lysed the association between maltreatment in children with or without antisocial 
behaviour [5]. Their findings minimized the possibility that children who were vic-
tims of maltreatment provoked the abusive incidents because of their difficult 
behaviour. Thus, the authors concluded that the risk factors causing child abuse 
were more likely to be found within the family environment or the adult abuser.

According to this and more recent studies, while we cannot rule out that gene–
environment correlation plays a role, at least part of the association of childhood 
trauma with psychopathology points to a possible causal explanation. That means 
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Fig. 6.3 (a) Gene–environment correlation (rGE): the genetic control of exposure to the environ-
ment. The greater the genetic susceptibility, the higher the probability to be exposed to an environ-
mental risk factor. (b) Gene–environment interaction: the genetic control of sensitivity to the 
environment. The effect of an environmental risk factor for a disease is modulated by the genotype. 
Then, with the same exposition to an environmental factor, one individual with genotype 2 (g2) 
would have higher risk than one carrying the genotype 1 (g1) (Adapted from van Os and 
Marcelis 1998)
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that while a pre-existing vulnerability might increase the risk for exposure to trau-
matic events, traumatic events on their own explain at least part of the variation in 
the development of psychopathology. The important point is that many sources of 
behavioural influence that we might consider “environmental” are actually under a 
degree of genetic influence [6].

6.2.2  Gene–Environment Interaction

The second approach to study the interaction between genes and childhood trauma 
(GxE) tries to explain if part of the observed differential risk to develop mental 
pathology between individuals early exposed to an adverse environment is geneti-
cally mediated. If such interaction exists, the response (e.g. depressive, psychotic or 
psychotic- like outcome) of an individual to this environmental risk factor will be 
moderated by genetic variants carried by the individual. Thus, two persons exposed 
to the same environmental risk factor will develop a different phenotype depending 
on their genetic background (Fig. 6.3b).

The interplay between genes and environment can be modelled on either additive 
or multiplicative models. For example, an additive model between two risk factors 
E and G would assume that the risk of disease being jointly exposed to E and G is 
the sum (addition) of the risk of being exposed to E only or exposed to G only 
(Fig.  6.4a). In multiplicative models, two types of interactions represented in 
Fig. 6.4b and c are possible.
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Fig. 6.4 Three qualitative patterns of gene–environment interplay. The y-axis represents a trait 
value (e.g. depressive symptoms); the x-axis represents the environmental condition (e.g. to have 
experienced childhood trauma), and the red and blue lines depict two different genotypes with 
varying levels of liability to depression. (a) An additive model. The lines are parallel increasing 
from low- to high-risk environments, the increase in the level of Y is the same across the two geno-
types. Genes and environment act independently of one another. (b) Represents a “fan-shaped” 
interaction, where the impact of genes is dependent on the environment, and vice versa. The key 
characteristic of this interaction is that, in benign environments, the difference in the level of the 
outcome variable (i.e. depression) as a function of the level of genetic liability is quite modest. 
That is, genes are not doing that much in a protective environment. However, with increasingly 
severe environmental exposures, the difference between genotypes increases. (c) The effect of an 
environmental factor on the expression of the trait is modulated by the genotype, with the same 
exposition to an environmental factor, one individual with the genotype 2 (g2) will have higher risk 
than one carrying the genotype 1 (g1)
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In the first one, the influence of genotype is greater in one environmental context 
than in another (Fig. 6.4a). In the second, there is no association of genotype with 
the outcome in the absence of exposure to particular environmental conditions 
(Fig. 6.4b). In other situations, the effect of genotype is differential in the absence 
of environmental exposure. When the exposition to severe environmental factors 
takes place, the difference between genotypes increases in a synergic way (Fig. 6.4c).

Several theoretical models have been proposed to describe GxE. The most accepted 
and used framework is the diathesis-stress model or vulnerability-stress model [7]. 
This model posits that genetic vulnerability predisposes an individual to the develop-
ment of a psychiatric disorder and, when a level of stressors exceeds this vulnerability 
threshold, symptoms emerge (Fig. 6.5a). In this sense, individuals carrying genetic 
risk variants will be more vulnerable to the effects of adverse environmental factors 
(e.g. childhood trauma) and thus, more prone to develop psychopathology than those 
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Fig. 6.5 Different theoretical proposed models to describe gene–environment interactions (envi-
ronmental sensitivity genetically mediated). (a) The diathesis-stress model (used in the vast major-
ity of G × E studies) assumes that having a genetic sensitivity (genotype 2) amplifies the probability 
that exposure to childhood adversity (e.g. abuse, neglect or negative parenting) will result in emo-
tional and behavioural problems, compared to subjects with low genetic sensibility (genotype 1). 
Thus, the perspective presumes that some individuals are by nature more vulnerable than others, as 
they possess dysfunctional “risk alleles” in the case of early negative exposures. (b) The Vantage 
sensitivity model considers that individuals with high genetic sensitivity (genotype 2) have 
increased response to positive environmental exposures, compared to less sensitive individuals 
(genotype 1); (c) The differential susceptibility model, integrating the two previous models, 
assumes that persons with plasticity alleles may be more readily shaped by environmental rewards 
and punishments than other genotypes. Plasticity alleles show significantly poorer adjustment than 
other genotypes when the environment is adverse, but significantly better adjustment than other 
genotypes when the environment is supportive (Adapted from Assary et al. 2018 [9])
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with the non-risk variants. In the absence of such adversities, these inherent vulnera-
bilities are not sufficient to lead to psychopathology and subjects recover from the 
adversity, becoming resilient (Fig. 6.5a). In the Vantage Sensitivity Model of GxE, the 
effects of positive or supportive environments are accentuated for some genotypes 
(i.e. g2).

The diathesis-stress model and the vantage sensitivity model of GxE have 
recently been challenged by the differential-susceptibility model [8], which suggests 
that individuals differ in their general susceptibility to both negative and positive 
environmental influences. According to this model, the subjects may carry “plastic 
variants” and not “risk” and “non-risk” variants (Fig. 6.5c). In this sense, subjects 
carrying the plastic variants will be more permeable to the environment (for worse 
and for better). Thus, the same genetic variants involved in increasing the negative 
effects of adverse experiences could also be involved in enhancing the likelihood of 
benefiting from positive ones (Fig. 6.5b).

Although recently it has been increasingly pointed out that individuals may dif-
fer in their susceptibility to the environment across a range of exposures (from posi-
tive to negative), these approaches have been scarcely considered, and the positive 
environmental experiences are less explored than the negative ones. In this case, 
although we will focus on childhood adversity, which is the main topic of this book, 
it is important to underlie the need of incorporating the full range of positive and 
negative environmental experiences on GxE studies.

6.3  Gene–Environment Interactions in Severe Mental 
Disorders: Childhood Trauma and GxE

Studies on GxE have mostly relied on candidate-gene approaches. In these studies, 
researchers choose a particular gene of interest based on its biological function and 
its involvement on specific biological mechanisms underlying the disorder or phe-
notype being studied, and test whether the association between this variation and 
the disorder differs across environments. This approach has been implemented in 
childhood trauma GxE studies in mental disorders, typically relying on single 
nucleotide polymorphisms (SNPs).

That childhood trauma underlies the development of severe mental disorders has 
been largely supported, as explained along several chapters of this book. However, 
the exact mechanisms involved are not well understood. In this regard, the neurode-
velopmental hypothesis proposes that mental disorders are related to adverse condi-
tions (genetic background and environmental factors) that lead to abnormal brain 
development. Neurodevelopmental disturbances occurred in perinatal periods may 
lead to dysfunction of neuronal circuits and vulnerability to stress during vulnerable 
brain periods (Fig. 6.6). Subsequent stressors at a later point in time such as child-
hood trauma may then trigger the disorder [10]. Stress sensitization is another plau-
sible hypothesis suggesting that early experiences increase the risk for mental 
disorders through the dysregulation of the hypothalamic-pituitary- adrenal (HPA) 
axis (Fig.  6.7). Exposure to stress causes the activation of the HPA axis, which 
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triggers several pathways involved in the regulation of gene expression for metabo-
lism, immune function, cognition and brain development, thereby preparing the body 
to respond to such stress. However, severe and/or prolonged stress exposure, espe-
cially in very sensitive periods, can alter this normal response [11] and may precipi-
tate a cascade of events with neurobiological consequences, including aberrant 
neural circuit changes such as an abnormal increase in dopamine signalling or neu-
rotrophic factors [12, 13] (Fig. 6.6). In this sense, alterations in HPA axis reactivity 
and levels of related molecules have been found in patients with depression, anxiety 
and psychosis [14, 15]. In Fig. 6.7 we report a theoretical model of neuronal mecha-
nism in a subtype of psychosis characterized by greater stress sensitivity proposed by 
Holtzman and colleagues that could be expanded to other psychiatric disorders [16].

According to this, polymorphic variants in genes involved in neurodevelopment 
or in the modulation of the HPA axis-driven stress response, are potential modera-
tors of the impact of childhood adversity on mental health (Table 6.1). Considering 
the high co-morbidity of psychiatric disorders [16] and their shared genetic aetiol-
ogy, it is not surprising that many of these candidate genes have been examined and 
associated with multiple disorders.
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Fig. 6.6 Gene–environment interaction, stress and neurodevelopmental trajectories. The figure shows 
a tentative model of neural mechanisms in a subtype of psychosis characterized by greater stress sen-
sitivity. Our brain faces several modifications during the neurodevelopment. Congenital genetic vul-
nerability may determine our brain structure and function. Genetic vulnerability (low or high) 
predisposes the individual to the development of a psychiatric disorder. The presence of adverse envi-
ronmental exposures, such as early adversities or childhood trauma, may lead to abnormal neurodevel-
opment (i.e. changes in brain and neuronal activity). These alterations may cause latent vulnerabilities 
(subclinical state) that finally may lead to the development of clinical symptomatology (e.g. psychosis) 
(Adapted from Holtzman et al. 2013 [16]). HPA hypothalamic-pituitary-adrenal axis
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6.3.1  Psychosis

A number of studies have attempted to identify genetic variants interacting with 
childhood adversity that increase the risk for psychosis. Some genes classically 
related to psychosis that were suspected to play a role in the GxE in psychosis vul-
nerability have been studied. One such gene is the catechol-o-methyltransferase 
gene (COMT). It has been shown that variability in this gene expression modulated 
the severity of positive symptoms in schizophrenia in patients who experienced 
physical abuse [17]. Also, it was observed that severity of negative symptoms in 
those patients exposed to emotional neglect differed between genotypes.

Another gene classically associated with psychosis is the brain-derived neuro-
trophic factor (BDNF). This gene contains a polymorphism, Val66Met, which 
causes a modification in the protein suspected to compromise protein secretion and 
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Fig. 6.7 The hypothalamus-pituitary adrenal (HPA) axis. The adaptive response to perceived 
stress is mediated by the HPA axis. In the presence of a stressor, corticotropin-releasing hormone 
(CRH) is secreted from the hypothalamus, which acts on the pituitary gland and results in the 
release of adrenocorticoid hormone (ACTH). This stimulates the production and release of cortisol 
from the adrenal cortex, which binds to its receptor, the glucocorticoid receptor (GR), which once 
activated, exerts a wide range of effects orchestrating the systemic stress response. Besides this, 
cortisol also inhibits the synthesis and release of CRH and ACTH in the hypothalamus and the 
pituitary gland, enabling a negative feedback regulation critical for the reduction of HPA axis 
activation and the restoration of homeostasis once the threat has subsided
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normal neurotransmission. Studies in clinical samples showed that subjects exposed 
to childhood trauma differed in terms of schizophrenia risk depending on the 
polymorphism- carried variant [18]. Similarly, the involvement of Val66Met was 
detected at onset of first psychotic episode in individuals exposed to early trauma 
[19]. It is interesting to note that this gene was also studied in relation to psychosis 
proneness in non-clinical samples, while no effect of this GxE interaction on 
psychotic- like experiences was found [20, 21]. Other studies have detected this GxE 
effect when exploring sub-phenotypes of psychosis such as cognition and brain 
abnormalities [22], although, interestingly, this sample included patients with both 
schizophrenia spectrum disorders and bipolar disorder.

The FK506 binding protein 5 (FKBP5) is a more recently emerged gene that has 
also been explored in GxE studies in psychosis showing interesting results. 
Variability in this gene expression interacted with childhood trauma and had an 
effect on positive psychotic symptoms [23]. Moreover, this GxE effect was also 
detected in non-clinical subjects in two independent studies analysing psychotic- 
like experiences [23, 24].

6.3.2  Depressive Disorders

The first GxE study in depression was published 15 years ago in a pioneering study 
[25] analysing a functional polymorphism in the serotonin transporter gene 
(SLC6A4), the 5-HTTLPR. The SLC6A4 gene plays a key role in regulating sero-
toninergic neurotransmission. The 5-HTTLPR polymorphism has two frequent 
alleles (short and long). The short variant reduces the amount of serotonin 

Table 6.1 Main candidate genes in GxE studies analysing interactions between maltreatment and 
genetic vulnerability during early developmental phases

Gene Function
BDNF Supporting the survival of existing neurons and stimulating neurogenesis
COMT Involved in degradation of catecholamines (dopamine, epinephrine and 

norepinephrine)
CRHR1 Role in the stress response/modulation promoted by the HPA axis
FKBP5 Involved in the regulation of neuroendocrine stress mechanisms since it is a 

co-chaperone interfering with glucocorticoid receptor activity
GABRA2 Forms GABA receptors
MAOA Involved in the degradation of neurotransmitters like dopamine norepinephrine 

and serotonin
NR3C1 
and 2

Fundamental for HPA stress reactivity

SLC6A4 Function of transcribing proteins which regulate the reuptake of serotonin at brain 
synapses

BDNF Brain-derived neurotrophic factor, COMT Catechol-o-methyl transferase, CRHR1 
Corticotropin-releasing hormone receptor 1, FKBP5 FK506 binding protein 5, GABA Gamma- 
aminobutyric acid, GABRA2 Gamma-aminobutyric acid receptor subunit alpha-2, HPA 
Hypothalamic-pituitary-adrenal axis, MAOA Monoamine oxidase A, NR3C1 Glucocorticoid 
receptor, SLC6A4 Serotonin transporter
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transporter produced. In this study, they observed that this short variant in the 
5-HTTLPR was moderating the influence of stressful life events on depression [25] 
and subsequent studies supported these findings showing similar results when child-
hood maltreatment was specifically considered [26–28]. However, a more recent 
meta-analysis could not find this interaction for depression [29].

The BDNF Val66Met has also been studied in GxE in depression; however, these 
studies mostly have analysed depressive symptoms in healthy people. Likewise in 
psychiatric disorders, this polymorphism seemed to moderate the effect of childhood 
trauma on depressive symptoms [28] and interestingly, brain structural and arousal 
changes were detected as possible underpinnings of this GxE interaction [30].

Similarly to what observed for BDNF, the genetic variability within the FKBP5 
gene has also been associated with depression in a context of childhood trauma 
environment, thus supporting the hypothesis of common underpinnings of different 
psychiatric disorders [31, 32].

Another interesting gene is the corticotropin-releasing hormone receptor 1 
(CRHR1). The corticotropin-releasing hormone is a key component of the HPA 
axis, acting in a widespread circuitry and integrating endocrine, autonomic and 
behavioural responses to stress. Genetic variability within the CRHR1 has been 
demonstrated to predict adult depression in interaction with childhood trauma in 
several independent studies [33, 34].

The glucocorticoid receptor (NR3C1) also plays an important role in the HPA 
axis. Variability within the NR3C1 gene has been explored in GxE studies which 
observed differences on the development of depressive symptoms depending on the 
subject’s genetic variants, and the context of childhood trauma [35].

6.3.3  Anxiety Disorders

In the case of anxiety disorders, some preliminary GxE research has been con-
ducted, although some studies have explored depressive and anxiety symptoms 
together. This is the case of the study by Gatt and colleagues analysing BDNF and 
mentioned in the previous section [30]. Nevertheless, there are also studies only 
focused on anxiety disorders that have detected the effect of BDNF variants in a 
context of childhood trauma environments [36]. Similarly, the interaction effect 
between FKBP5 variations and childhood trauma was observed in a mixed pheno-
type of depression and anxiety symptoms [37], and also in patients showing only 
anxiety symptoms [38].

6.3.4  Substance-Dependence Disorder

There is limited research exploring the interaction effect between genes and child-
hood trauma on substance-dependence disorders. Mineralocorticoid and glucocorti-
coid receptor genes (NR3C2 and NR3C1, respectively) were proved to influence the 
susceptibility to crack/cocaine addiction and response to detoxification treatment in 
interaction with childhood trauma [39].
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Another gene explored in this regard is the gamma-aminobutyric acid receptor 
subunit alpha-2 (GABRA2). This gene encodes for a subunit that is part of the 
GABA-α receptors, which are activated by the major inhibitory neurotransmitter in 
the human brain, the GABA. Variability within GABRA2 interacted with childhood 
trauma to influence addiction vulnerability [40].

Variability within the monoamine oxidase gene (MAOA) was found to interact 
with childhood trauma and predicted alcoholism. This protein is important for the 
breakdown of monoamines, which, among other functions, serve to inactivate 
monoamine neurotransmitters (i.e. dopamine or serotonin). The FKBP5 gene was 
also found to interact with early life trauma in predicting heavy drinking in college 
students [41].

There are other multiple studies analysing substances use; however, they have 
explored such disorders as another environmental variable interacting with genetic 
factors affecting the psychosis phenotype, or other diseases, but not as the outcome 
of the interaction (e.g. [42–44]).

6.3.5  Other Psychiatric Disorders

To date, scarce gene–environment interaction research has been conducted in rela-
tion to other disorders such as bipolar, post-traumatic stress, personality or 
obsessive- compulsive disorders, and the genes associated are mostly the same as the 
ones associated with the disorders mentioned in the previous sections.

In the case of bipolar disorder, studies have shown that BDNF is also involved in 
the moderation of the effect of childhood trauma on the development of such disor-
der [45]. Genetic variations within the SLC6A4 gene have also been explored in one 
study in relation to bipolar disorder, observing an interaction effect between 
5-HTTLPR variants and childhood trauma on the age at onset [46].

An interaction effect between 5-HTTLPR genotype and childhood trauma was 
also observed in post-traumatic stress disorder (PSTD) [47]. Genetic variants within 
FKBP5 were observed to interact with childhood trauma predicting adult PSTD 
symptoms [48, 49].

Personality disorders have also been explored in GxE studies, which have shown 
the involvement of MAOA genetic variants as modulators of the effect of childhood 
abuse on borderline personality disorder endophenotypes [50], antisocial personal-
ity disorder [51] and a broad range of personality pathologies [52]. The FKBP5–
childhood trauma interaction has also been reported for borderline personality 
disorder [53].

Finally, regarding obsessive-compulsive disorder, the BDNF Val66Met was 
observed to significantly increase the risk for this disorder in interaction with child-
hood trauma [54].

Beside the important contribution of studies on specific candidate genes and 
early adverse environment on the development of all the mentioned disorders, it is 
important to acknowledge several limitations.

Firstly, the candidate gene approach requires a biological hypothesis. Thus, it is 
necessary to have previous knowledge of specific pathophysiological disturbances 
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in molecular pathways, which may in turn, impact the neural circuits associated to 
the pathophysiology of the disorder. However, our knowledge on the biological 
mechanisms underlying psychiatric disorders remains rather limited.

Second, only a handful of the large number of reported statistically significant 
interactions has been replicated, and some studies include small sample sizes and 
inappropriate (or lack of) adjustment for multiple testing.

Additionally, most of the GxE studies have been conducted from a diathesis- 
stress perspective, which needs to be revisited according to the differential suscep-
tibility model, suggesting that many of the common genetic variants could reflect 
susceptibility to both positive and negative environmental inputs.

Finally, the simplistic conceptualization of most studies considering one single 
genetic risk and one unique environmental factor is another important limitation. As 
we previously commented, most psychiatric disorders are influenced by many thou-
sands of gene variants of small effect likely working together to shape the risk (i.e. 
polygenic) and also non-genetic factors. For this reason, GxE studies are transition-
ing towards polygenic and genome-wide approaches in larger better-powered 
samples.

6.4  Polygenic Approaches in GxE Studies

Given the limitations of the candidate gene approach, GxE research in mental dis-
orders has begun to employ polygenic approaches that interrogate the entire genome 
for variants moderating the effects of the environment on psychiatric disorders.

Polygenic risk scores (PRS) provide a novel opportunity to test the diathesis- 
stress model since PRS can be conceptualized as an indicator of the diathesis and 
will likely constitute a much accurate instrument compared to a single risk gene. 
PRS estimation uses Genome-Wide Association Study (GWAS) results to predict the 
genetic risk burden of each individual in an independent sample. PRS are estimated 
as the sum of risk alleles weighted by their respective estimated effect sizes (Fig. 6.8) 
[55, 56].

Using this approach, two previous studies have examined the interaction between 
the PRS for major depressive disorder (MDD) and childhood trauma in the predic-
tion of MDD [57, 58]. Although both studies did find a significant interaction 
between the PRS and childhood maltreatment, the nature of this interaction differed 
markedly for each of the studies. For example, Peyrot and colleagues demonstrated 
in the NESDA study (Netherlands Study of Depression and Anxiety) that the effects 
of childhood trauma on MDD were greater for those with a higher PRS for 
MDD. However, Mullins and colleague found in the RADIANT-UK sample a stron-
ger impact of PRS on MDD risk in those unexposed to CT. These opposing findings, 
both of which were significant, are not well understood, and it remains unclear 
whether they reflect actual differences between cultures, differences between 
recruitment of participants into cohorts, or chance.
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6.5  Conclusions and Future Directions

In this chapter, we have presented several examples of the growing interest in the 
field of gene–childhood trauma interaction contributing to complex psychiatric phe-
notypes. These studies, including GxE models, increase the power to detect new 
genetic or environmental factors that influence the trait considering the potential 
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In an independent sample, we can calculate the individual PRS: the
number of risk variants carried by the individual (0, 1, or 2) was
multiplied by the logarithm of the odds ratio for that particular variant.
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Fig. 6.8 Example of calculation of schizophrenia PRS from the genome-wide association study 
(GWAS) on schizophrenia. The schizophrenia GWAS conducts a systematic examination in a dis-
covery sample to test whether genotypic frequencies for variants across the genome differ between 
individuals affected by schizophrenia and controls. The PRS for an individual encompasses the 
additive effect of multiple common SNPs across the genome. It is computed based on the most 
recent summary statistics on the GWAS from the Psychiatric Genomic Consortium at different 
P-value thresholds and calculated multiplying the imputation probability for the risk allele by odds 
ratio for such genetic variant in the discovery sample. The resulting values are summed up in an 
additive fashion obtaining an individual estimate of the SZ genetic burden in each individual
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interaction between the two, a result that would not be achieved if the interaction is 
ignored. Additionally, this research indicates that interactions between specific gen-
otypes and childhood abuse contribute not only to the onset of various psychiatric 
disorders, but also to their course, prognosis and refractoriness to treatment. In this 
sense, the identification of such interactions can help uncover disease-causing 
mechanisms, which could result in the development of new or better preventive 
measures.

To date, most GxE studies have been conducted using hypothesis-driven can-
didate–gene approaches. However, only a handful of the large number of reported 
statistically significant interactions has been replicated, despite well-powered 
replication efforts for reproducing some influential preliminary reports, which 
were affected by methodological limitations such as small sample sizes and inap-
propriate (or lack of) adjustments for multiple testing. Moreover, replication in 
the context of gene–environment interaction effects faces additional challenges, 
including differences in exposure measurement protocols across studies, differ-
ences in the scale of the reported gene–environment interaction effects, and dif-
ferences in the distribution of exposures across studies. The candidate gene 
interaction literature can therefore only provide limited guidance on the number 
and size of gene–environment interaction effects expected to truly exist in human 
populations, although it does suggest that large and pervasive interaction effects 
are unlikely. For this reason, GxE research in psychiatric disorders is beginning 
to shift from candidate gene to genome-wide approaches. These studies will need 
larger samples and at the same time, a more objective and accurate assessment of 
childhood trauma.

Additionally, given that several mental disorders have been associated to differ-
ent environmental factors (e.g. being socially disadvantaged in childhood, urbanic-
ity, cannabis use, season of birth, childhood adversity as factors linked to psychosis), 
future studies should incorporate multiple environmental risk factors rather than 
specific ones (GxExE).

On the other hand, as we have seen along this book, there is substantial etiologi-
cal overlap between different disorders, given that the same environmental and 
genetic factors have been found to contribute to different mental disorders. In this 
regard, childhood abuse has been linked to schizophrenia, bipolar disorder, major 
depression and anxiety. In the same way, many of these candidate genes (e.g. BDNF) 
have been examined and associated with multiple disorders. In this regard, some 
authors have suggested that the use of traits or outcome measures, rather than the 
diagnosis, could be useful in GxE studies. These endophenotypes or intermediate 
phenotypes tend to be more proximal to the biological determinants, and their study 
allows the determination of the aetiological pathways underlying them, avoiding the 
complexity of a diagnosis-based phenotype.

A better understanding of how genes and environment work together in the aeti-
ology of psychiatric disorders will not only help us to understand the origins of 
psychopathology, but may also identify novel pathways for intervention and 
treatment.
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7Childhood Trauma, Attachment 
Patterns, and Psychopathology: 
An Evolutionary Analysis

Alfonso Troisi

7.1  Introduction

The Dunedin Longitudinal Study is a long-running cohort study of 1037 people 
born between April 1, 1972 and March 31, 1973  in Dunedin, New Zealand. 
Participants were assessed at ages 3, 5, 7, 9, 11, 13, 15, 18, 21, 26, 32, and 38 years 
and followed from birth to midlife with 95% retention. At the most recent follow-up 
assessment when the cohort reached 38 years of age, a segment comprising 22% of 
the cohort accounted for 36% of the cohort’s injury insurance claims; 40% of excess 
obese kilograms; 54% of cigarettes smoked; 57% of hospital nights; 66% of welfare 
benefits; 77% of fatherless child-rearing; 78% of prescription fills; and 81% of 
criminal convictions [1]. The researchers found they could have predicted which 
adults were likely to incur such costs as early as age 3 based on assessment of four 
childhood risk factors that are thought to augur poor adult outcomes: growing up in 
a socioeconomically deprived family, exposure to maltreatment, low IQ, and poor 
self-control.

The methodological sophistication of the longitudinal study by Caspi and cowork-
ers is probably unrivaled. Yet, in the last two decades, hundreds of retrospective and 
observational studies have converged on the same conclusion: children who experi-
ence severe chronic stressors are vulnerable to a plethora of medical and psychiatric 
problems across the life span. Early adverse experiences include a variety of stressful 
conditions that range from living in a family of low socioeconomic status, to neglect 
or abuse by caregivers in its various forms (i.e., physical, emotional, sexual). Children 
maltreated by their parents not only develop psychiatric disorders at higher than 
expected rates, but also show increased prevalence of metabolic syndrome, coronary 
heart disease, some cancers, and autoimmune conditions as they age [2].

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-49414-8_7&domain=pdf
https://doi.org/10.1007/978-3-030-49414-8_7#DOI
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In this chapter, the relationship between childhood trauma and psychopathology 
will be analyzed from the vantage point of two interrelated theoretical perspec-
tives: attachment theory and evolutionary theory. The focus on attachment is 
advantageous for several reasons. Recent studies have challenged the widely held 
assumption that certain stressful early experiences are linked to specific mental 
health outcomes [3]. Childhood trauma is associated with a variety of different 
psychiatric symptoms and syndromes. The most likely explanation for such non-
specific effects is that childhood trauma impacts on basic psychobiological mecha-
nisms that underlie various diagnostic entities [4]. Individuals with insecure 
attachment present one or more of these altered mechanisms including hypervigi-
lance to threat, deficits in emotion recognition, and insensitivity to reward. This 
makes dysfunctional attachment a strong candidate for the development of a trans-
diagnostic model of psychopathology linked to early adverse experiences [5]. 
Patients with the same diagnoses show major clinical and neurobiological differ-
ences depending on the presence or absence of stressful experiences during child-
hood. For example, maltreated individuals with depressive, anxiety, and substance 
use disorders have an earlier age at onset, greater symptom severity, more comor-
bidity, a greater risk for suicide, and poorer treatment response than non-maltreated 
individuals with the same diagnoses. Imaging findings associated with these disor-
ders, such as reduced hippocampal volume and amygdala hyperreactivity, are more 
consistently observed in maltreated individuals and may represent a maltreatment-
related risk factor [6]. Moreover, in patients with a diagnosis of major depression, 
blood levels of deacetylase sirtuin-1 (a major inhibitor of oxidative stress) are cor-
related with the severity of depressive symptoms only in the subgroup with a his-
tory of traumatic childhood [7].

Linking childhood trauma to dysfunctional attachment patterns rather than to psy-
chiatric diagnoses, is in line with the new approach to clinical observation and mental 
health research codified in the Research Domain Criteria (RDoC, a research frame-
work for new approaches to investigating mental disorders) [8]. Attachment is included 
in the RDoC restricted list of psychobiological domains/constructs that are relevant to 
psychopathology because experimental and clinical data have demonstrated that 
attachment research can move in two directions: upward from physiological measures 
to clinically relevant behaviors and social interactions, and downward to the genetic 
and molecular/cellular processes that underlie the structure and function of the mediat-
ing brain circuits. This is possible because attachment is an evolved behavioral system 
that functionally integrates a variety of components ranging from genes to social rela-
tionships. In this chapter, the adoption of the evolutionary perspective will allow me to 
move across different levels of analysis when I will describe the findings of studies 
investigating the impact of childhood trauma on mental health.

The evolutionary perspective is not only non-reductionist (i.e., aimed at integrat-
ing biological and psychosocial data) but also focused on phylogenetic history and 
adaptive function [9]. This will emerge clearly from the theoretical models outlined 
throughout the chapter. In order to achieve a comprehensive understanding of the 
relationship between childhood trauma and mental health, we need a theoretical 
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framework explaining the adaptive functioning of the human mind, the biological 
and psychological mechanisms sensitive to early adverse experiences, and the vari-
ables that modulate individual differences in stress sensitivity. Evolutionary biology 
offers such a theoretical framework.

7.2  Evolutionary Explanations for Early 
Environmental Sensitivity

Evolutionary explanations for early environmental sensitivity address the question 
of why natural selection has produced a trait that can sometimes lead to detrimental 
health outcomes. The question is an ultimate question, and should not be confused 
with the proximate question regarding mechanisms that translate early experiences 
into those physiological, psychological, and behavioral changes compromising 
adult health. The investigation of proximate mechanisms is complementary to the 
study of the evolutionary origins of early environmental sensitivity, and it becomes 
much more informative when conducted within the framework of evolutionary the-
ory. Mechanisms are the “how” component of developmental–behavioral science 
but, in biology, any “how” presupposes a “why” [10]. Mechanisms are better under-
stood if their relationships with adaptive and maladaptive outcomes are unveiled 
(see the section on “Brain mechanisms”).

Evolutionary reasoning is based on the comparison of alternative traits. 
Theoretically, we could imagine the existence of human beings who are completely 
insensitive to short- and long-term effects of early experiences. Do these individuals 
exist? If not, why some variable degree of early environmental sensitivity character-
izes all human beings? Is it the inevitable result of the limited power of natural 
selection in buffering environmental insults or is the explanation more complex? 
Does the negative correlation between early adversity and adult health reflect some 
kind of adaptation? This part of the chapter is an attempt to answer these questions 
with particular reference to the relationship between early stressful experiences and 
psychological and behavioral sequelae in adulthood.

7.3  Developmental Plasticity

In evolutionary biology, early environmental sensitivity has been conceptualized in 
a new way by coining the term “developmental plasticity.” Developmental plasticity 
is defined as the capacity of genetically similar individuals to produce substantially 
different phenotypes depending upon environmental conditions during early life 
[11]. The concept of developmental plasticity differs in two important ways from 
traditional models of early environmental sensitivity.

Traditional models are based on the concept of vulnerability and explain the 
effects of early adversity from the diathesis–stress perspective. According to tradi-
tional models, individuals vary in their capacity to buffer the impact of stressful 
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environments, with some being more resilient than others. Individual differences in 
vulnerability and resilience interact with the severity and duration of early stress in 
producing short- and long-term effects that impact on adult health. From such a 
perspective, there is no room for adaptive explanations of early environmental sen-
sitivity. By contrast, both types of evolutionary models (i.e., predictive models and 
constrains models; see below) posit that developmental plasticity is adaptive and 
has evolved through natural selection. Developmental plasticity provides the means 
by which an organism can respond to environmental circumstances without under-
going a change in its genome. It is more efficient for the individual to capitalize on 
widely available signals from the environment as a mean for guiding development, 
rather than exclusively relying on genetic signaling alone [12].

Another important difference that distinguishes models based on developmental 
plasticity from those based on the diathesis–stress perspective is the focus on both 
negative and positive early experiences. The shift from the concept of vulnerability 
to the concept of plasticity implies that individuals more sensitive to environmental 
influences are more affected than others by both negative and positive contextual 
conditions. Those allegedly “vulnerable” individuals, who are most adversely 
affected by different stressors, may thus be the very same individuals who reap the 
most benefit from environmental support and enrichment, including the absence of 
adversity [13]. The term “differential susceptibility” describes individual differ-
ences in the capacity to calibrate developmental pathways in response to both nega-
tive and positive early experiences [14]. The term “vantage sensitivity” is used to 
indicate the specific capacity to benefit from early environmental support and 
enrichment [15, 16] (Fig. 7.1).

The terms and concepts outlined in this paragraph are explained and discussed 
below by focusing on epidemiological and clinical studies that have assessed the 
relevance of developmental plasticity for human physical and mental health.
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Fig. 7.1 Graphic 
illustration of three 
different models of 
sensitivity to early 
experience. See the text for 
explanation. (Reproduced 
with permission from 
reference [16]. Courtesy of 
Alexia Jolicoeur-Martineau 
and Michael Pluess)
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7.3.1  Predictive Models

The basic hypothesis of predictive models is that cues received in early life influ-
ence the development of a phenotype that will be adapted to the environmental 
conditions of later life. The validity of predictive models relies on the assumption 
that, over evolutionary history, early environmental conditions reliably predict the 
characteristics of the adult environment. Only if such a condition is satisfied, indi-
viduals can evolve the ability to modify their phenotype during development, as to 
maximize adaptation to their adult environment. When early cues fail to correctly 
predict the adult environment, the resulting mismatch between early-life conditions 
and adult ambience causes poor later life health [17].

The predictive adaptive response (PAR) model was originally developed to 
explain why inadequate early nutrition is associated with an increased risk for adult 
metabolic and cardiovascular diseases in contemporary human populations. The 
explanation was that developmental plasticity leads to physiological (e.g., insulin 
resistance) and behavioral (e.g., preference for high-fat foods) modifications that 
maximize adaptation only if adult nutritional conditions closely match those expe-
rienced in childhood. In those human societies, where economic circumstances and 
nutrition are rapidly improving, there is a mismatch between prediction (food short-
age) and subsequent reality (food abundance), which leads to later health prob-
lems [18].

In the field of mental health, the PAR model has been successfully applied to 
explain the development of different styles of adult attachment [19]. The attachment 
theory is one of the most influential model proposed to explain the relationship 
between early experience and adult personality and social behavior [20]. According 
to attachment theory, infants develop expectations about their caregivers’ availabil-
ity and responsiveness based on the quality of parental care they receive. These 
expectations then serve as the basis for the development of mental representations 
of the self and the other (“internal working models” in the terminology of attach-
ment theory) that influence later psychosocial functioning. Infants with emotionally 
available caregivers develop a model of the self as loved and valued, and a model of 
the other as loving. When infants instead have experiences that lead them to expect 
caregivers to be rejecting or undependable, they develop a model of the self as 
unloved or rejected, and a model of the other as unloving or rejecting. Parental care-
giving is also an indirect marker of the level of harshness and/or unpredictability in 
the environment [21]. Generally, parenting quality is reduced when the family envi-
ronment is unstable (e.g., frequent marital conflict or inconsistent financial 
resources) or under conditions of chronic social stress (e.g., poverty or lower quality 
neighborhoods).

Adult attachment styles (secure, anxious, avoidant) largely reflect early caregiv-
ing experiences. Sensitive and responsive parenting promotes secure attachment, 
whereas unreliable or unresponsive parenting promotes insecure attachment orien-
tations, which take one of two prototypical forms: anxious attachment (a hyperacti-
vating strategy involving unrestrained attempts at achieving emotional closeness to 
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significant others) and avoidant attachment (a deactivating strategy involving a 
desire for emotional independence and rejection of emotional closeness and 
support).

The traditional perspective of clinical psychology views secure attachment as the 
healthy pattern and the insecure patterns as reflecting some kind of emotional dys-
function. In contrast with such a normative approach, the PAR model postulates 
that, at least in the ancestral environment, all three patterns of attachment were 
equally adaptive in terms of promoting reproductive fitness in the ecological niches 
that gave rise to them. According to this hypothesis, attachment patterns represent 
evolved psychological mechanisms capable of internalizing early experiences and 
producing adult phenotypes more likely to increase fitness in specific environ-
ments [22].

The PAR model builds on a major midlevel evolutionary theory, the life history 
theory (LHT). According to LHT, allocating resources and energy to important life 
tasks, such as growth and reproduction, involves trade-offs [23]. In many long-lived 
species, including humans, when to reproduce, and how many resources to invest in 
each offspring are two basic “decisions” that have a major impact on reproductive 
fitness. The “choice” between a parenting effort strategy (characterized by delayed 
maturation, discriminative sexual behavior, low fertility, and high parental invest-
ment) and a mating effort strategy (early maturation, promiscuous sexual behavior, 
high fertility, and low parental investment) depends on the prevailing ecological 
conditions. Under adverse environmental conditions where the flow of resources is 
chronically low or unpredictable, it can be adaptive to “choose” a quantity-oriented 
strategy (alias a “fast” life history strategy), by channeling more effort through rapid 
physical development, earlier mating, and multiple, short-term relationships. 
Delayed maturation and reproduction under conditions of environmental risk and 
uncertainty may dearly cost individuals since they are more likely to die before 
reproducing. In contrast, environments in which resources are plentiful and rela-
tionship bonds are more reciprocal and enduring should foster a quality-oriented 
strategy (alias a “slow” life history strategy) consisting in slower physical develop-
ment, later mating, and long-term pair bonds structured around greater parental 
investment. In such environments, reproductive fitness should be enhanced by 
deferring reproduction until prospective parents have acquired the skills and 
resources needed to maximize the quality of life for each offspring.

According to the PAR model, in the ancestral environment, the principal evolu-
tionary function of attachment patterns was to translate information about the avail-
ability and predictability of resources (including parental care and attention) into 
behavioral strategies for promoting reproductive fitness. Consistently with these 
predictions, a number of studies have found that secure individuals are likely to 
engage in enduring romantic relationships and have both the desire and capacity to 
invest heavily in parental care. In contrast, avoidant individuals frequently report 
involvement in one-night stands and sex outside established relationships, and they 
tend to be cold, remote, and unsupportive parents [24]. Even more convincing is the 
evidence linking early experience, patterns of attachment, somatic growth, and 
reproductive development e.g., see [25]. If less responsive parental care received 
during childhood should foster the development of a mating effort strategy, then 
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individuals with an insecure pattern of attachment should show accelerated somatic 
growth and early pubertal maturation. In line with these predictions, studies of 
pubertal timing in girls have found that stressful family environments are associated 
with early menarche, whereas an affectionate and responsive parental style is asso-
ciated with delayed puberty [26].

Del Giudice [22] further elaborated the LHT model of adult attachment styles by 
taking into consideration sex differences predicted by parental investment theory 
(Fig. 7.2). In the 1970s, the American sociobiologist Robert Trivers developed a 
theoretical model that proved to be very powerful in predicting sexual strategies in 
animal species [27]. The model is based on the idea that there is a relationship 
between the relative amount of time and energy that males and females invest in 
offspring (i.e., parental investment) and their sexual behavior. If parental investment 
is asymmetrical (i.e., one sex invests a lot and the other very little), then males’ and 
females’ sexual strategies, as well as their morphology and physiology, will differ 
(i.e., the species is sexually dimorphic). Compared to individuals of the more invest-
ing sex, those of the sex that invests less tend to be larger in size and have higher 
metabolic rates and juvenile mortality, later sexual maturity, and shorter lifespans. 
They compete for mating opportunities, either by winning fights with other indi-
viduals of their sex or by presenting displays preferred by individuals of the other 
sex. They also tend to be sexually promiscuous, preferring quantity of mates over 
quality. In other words, they adopt the sexual strategy that will allow them to mate 
with the highest possible number of partners, rather than mating with a few partners 
who were carefully selected for their reproductive quality. In mammals, including 
humans, female parental investment is generally much greater than that of males. 

parenting
environmental

risk/
alloparents

other environmental factors
(e.g. age, experience,
changing environment,
operational sex ratio)

future reprod.,
high parenting
effort

secure strategies

anxious strategies

avoidant strategies
current
reprod., high
mating effort

infancy
early childhood

middle childhood adolescence
adulthood

secure
attachment

secure
attachment

insecure
attachment

unable
ambivalent

unwilling
avoidant

insensitive
parenting

sensitive
parenting

avoidant
attachment

ambivalent
attachment

moderate
stress

high
stress

sex-specific
reorganization

adrenarche

genetic influences
on environmental

sensitivity
genetic influences
on sex-hormones

pathways

other heritable factors
(e.g. K-factor)

prenatal/
perinatal

hormones

Fig. 7.2 A causal model of early experience, attachment patterns, and reproductive strategies 
based on life history theory and sexual selection theory. (Reproduced with permission from refer-
ence [22]. Courtesy of Marco Del Giudice). The letter “K” in K-factors refers to slow and high-
investment strategies, which are labeled “K-strategies”
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The costs of pregnancy and lactation are inevitably at the expense of females, and 
this affects their sexual strategies. Female mammals tend to be discriminative in 
mate choice, thus minimizing the risk of wasting a substantial portion of their repro-
ductive budgets by avoiding copulations that would not translate into optimal 
genetic replication. According to Del Giudice [22], secure attachment is associated 
with a slow life history strategy in both sexes. Yet, because of asymmetry in parental 
investment, insecure attachment is likely to take different forms in males and 
females. Insecure males should readily adopt avoidant strategies, which are most 
likely to maximize their fitness in a threatening environment. Insecure females, on 
the other hand, should preferentially adopt care-eliciting strategies (i.e., anxious 
attachment) that would keep them in close contact with kin and other potential 
“helpers” in the social group.

Empirical data have only partially confirmed all the predictions of the PAR 
model of attachment styles e.g., see [28]. However, considering that almost half of 
the general population can be classified as insecurely attached [29], the complex 
relationship between early experiences, attachment styles, and adult sociosexual 
behavior appears to be better explained by adaptive plasticity than by the diathesis–
stress model.

7.3.2  Differential Susceptibility

Differential susceptibility (i.e., the existence of individual differences in response to 
both negative and positive early experiences) is a form of developmental plasticity 
that has practical implications for the implementation of preventive programs aimed 
at modifying early environments to promote mental health. A first major practical 
implication is that preventive programs should aim at both minimizing adverse early 
experience and maximizing positive early experiences because vulnerability genes 
may in fact function like plasticity genes. The same genetic variants that make indi-
viduals vulnerable to adversities could also make them more likely to benefit from 
environmental support and enrichment. Consider the following examples.

A clinical study [30] showed how differential susceptibility modulates sensitiv-
ity to social rejection during adulthood. There is evidence that lower levels of early 
maternal care are associated with more fearful attachment late in adolescence and 
adulthood. People with fearful attachment show high levels of rejection sensitivity 
and describe themselves as follows: “I am uncomfortable getting close to others. I 
want emotionally close relationships, but I find it difficult to trust others completely, 
or to depend on them. I worry that I will be hurt if I allow myself to become too 
close to others.” [31]. Molecular genetic studies have shown that rejection sensitiv-
ity also depends on genetic differences in opioid neurotransmission, with the A118G 
polymorphism of the OPRM1 gene playing a major role in modulating individual 
reactions to social exclusion [32]. The authors of the clinical study used the Parental 
Bonding Inventory to measure early maternal care and the Relationship Questionnaire 
(RQ) to measure fearful attachment in a sample of psychiatric patients. The findings 
of the study fitted well with the differential susceptibility model. The pattern 
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emerging from the RQ data was a crossover interaction between genotype and 
maternal caregiving. Participants expressing the minor 118G allele had similar 
scores on fearful attachment, regardless of the quality of maternal care. By contrast, 
early experience made a major difference for participants carrying the A/A geno-
type (i.e., the plastic genetic variant). Those who recalled higher levels of maternal 
care reported the lowest levels of fearful attachment, whereas those who recalled 
lower levels of maternal care scored highest on fearful attachment.

Another practical implication of differential susceptibility is that the effects of 
preventive interventions will not necessarily be homogeneous across participants. 
Identification of plastic genotypes expressing as differential individual sensitivity to 
environmental conditions is a prerequisite for any successful program of selective 
prevention. For individuals who are more sensitive to the environment, promoting a 
rich array of niches and assisting them in finding valued, rewarding places may be 
a more effective intervention strategy. Inspired by such a perspective, a randomized 
controlled trial of foster care compared to institutional rearing focused on the 
genetic contribution to indiscriminate child behavior [33]. Children enrolled in the 
Bucharest Early Intervention Project were assessed comprehensively before the age 
of 30 months and subsequently randomized to either care as usual, or high-quality 
foster care. Indiscriminate social behavior was assessed at four time points (base-
line, 30 months, 42 months, and 54 months of age), using caregiver report with the 
Disturbances of Attachment Interview. Children who were carriers of both the 
BDNF Met allele and the s/s 5HTTPLR genotype, two plastic genotypes [34], had 
the greatest decline in indiscriminate behavior by 54 months if they were placed in 
foster care. However, if they remained in the institutional care they had the highest 
level of indiscriminate symptoms at 54 months. Children who had neither sensitive 
genotype had little changes in symptoms.

7.3.3  Constraints Models

Developmental constraints models posit that, in the face of early adversity, natural 
selection favors developmental strategies that promote immediate survival, even if 
other aspects of development are impaired [11]. It is worth emphasizing that con-
straint models are models of an adaptive process. Avoiding immediate death or 
impairment is more adaptive than being unable to alter any developmental processes 
in the face of environmental stressors, even if altered developmental trajectories 
may generate negative consequences later in life.

Balbernie [35] has applied the constraints model to reinterpret, from an evolu-
tionary perspective, the attachment pattern that DSM-5 describes as disinhibited 
social attachment disorder [36]. Children with this diagnosis show reduced or absent 
reticence in approaching and interacting with unfamiliar adults. They seem to lack 
any wariness of the stranger, a core feature of the attachment system. The etiology 
of disinhibited attachment is strictly associated with grossly abnormal rearing expe-
riences such as prolonged institutionalization in orphanages or repeated changes of 
primary caregivers. It has been estimated that in Russian orphanages, a child may 
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experience 50–100 different caregivers in the first 2 years of life [37], and a Canadian 
study of children removed from Romanian orphanages after the age of 8 months 
found that 61% would approach strangers and, of these, 52% would willingly go 
home with them [38].

According to Balbernie [35], disinhibited attachment evolved as a contingent 
strategy to allow immediate survival following loss of dedicated caregiving, or lack 
of opportunities to build specific intimate relationships with dedicated caregivers. 
Disinhibited attachment would reflect an extremization of the innate human capac-
ity to direct attachment behavior to a plurality of caregivers: “For most of our his-
tory, if a child’s parents came to an untimely end then, if no adult came forward to 
take responsibility for the child, their best chance of surviving to reach reproductive 
age would lie in making use of whomsoever came to hand as a temporary source of 
aid” (pp. 270–271).

The fact that disinhibited attachment is a trade-off between immediate survival 
and later dysfunctional outcomes is suggested by longitudinal observations of chil-
dren who fulfill the criteria for the clinical diagnosis of the disorder. According to 
DSM-5, in preschool children, verbal and social intrusiveness appear most promi-
nent, often accompanied by inappropriate attention-seeking behavior and inauthen-
tic expression of emotion. Even after placement in normative caregiving 
environments, some children show persistent signs of the disorder, at least through 
adolescence. “A means of survival has become a way of life, maladaptive when 
inflexible” [35, p. 277].

7.4  Brain Mechanisms: Damage or Adaptation?

The psychological (cognitive and emotional) and behavioral profiles that character-
ize adult people who have experienced stressful environments early in life are asso-
ciated with specific changes at the level of neuroanatomy and neurophysiology [39, 
40, 41]. When discussing the enduring neurobiological effects of child abuse and 
neglect, Teicher and coworkers [42] have raised a key question regarding the mean-
ing of maltreatment-associated brain differences. The prevailing view posits that the 
brain is damaged by excessive exposure to stress, and psychopathology is a direct 
consequence. An alternative view is that the brain, and the way it processes informa-
tion, is selectively modified by early stressors “to facilitate survival and reproduc-
tion in what seems, so far, to be a threatening and malevolent world” (p. 653). The 
authors make it clear that the two explanations are not mutually exclusive. Some 
experiences might be so severe to damage the brain, whereas others can be con-
strued as evolved adaptations.

Teicher and coworkers [42] list possible examples of neuroplastic adaptive changes 
caused by child maltreatment, including alterations in auditory cortex and arcuate 
fasciculus in children experiencing verbal abuse, in visual cortex and visual–limbic 
pathway in subjects visually witnessing domestic violence, and thinning of the genital 
representation area in the somatosensory cortex of sexually abused females.

Chester and coworkers [43] have developed a theoretical framework that com-
bines findings from attachment research and clinical neuroscience and merges them 
through the application of the concept of adaptive developmental plasticity. Their 
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core hypothesis is that different types of early stressful environments calibrate the 
brain social pain network (part of the neural system dedicated to the detection of 
physical pain) in different ways as to optimize reactions to social rejection during 
adolescence and adulthood. Individuals with an avoidant attachment style have 
often experienced chronic social rejection, stemming from cold caregivers who 
rejected their needs for comfort and acceptance. By contrast, individuals with an 
anxious attachment style have often experienced an unpredictable pattern of paren-
tal care, with caregivers showering affection upon them 1 min and ignoring them the 
next. If such early life experiences are reliable indicators of what the conditions of 
adulthood will be like (as assumed by the PAR model), the social pain network 
requires different calibration in people with avoidant or anxious attachment styles. 
When social resources are consistently unavailable, chronic and intense responses 
to social rejection would be associated with high costs (e.g., stress-related suppres-
sion of immune system). Therefore, in avoidant individuals, the optimal calibration 
of the social pain network should consist in a blunted response to social rejection. 
Anxiously attached individuals should instead display an increased capacity of 
detecting and responding to social signals of acceptance and rejection.

The neural correlates of the dual social pain response (i.e., diminished in avoid-
ant individuals and increased in anxiously attached individuals) have been demon-
strated by brain imaging studies [44]. Based on these findings, the optimal calibration 
of the brain social pain network involves structural and functional modifications of 
the dorsal anterior cingulate cortex (dACC) and the anterior insula. The dACC and 
the insula are important components of the social aversion module, which also 
includes the amygdala, hippocampus, and anterior temporal lobe [45]. The social 
aversion module works in a dynamic balance with the social approach module, 
which includes the ventral tegmental area, hypothalamus, striatum, and the ventral 
medial orbitofrontal cortex. Human social behavior basically depends on a dynamic 
“push–pull” alternation between these two opposing neural circuits. Consistently 
with the optimal calibration hypothesis, high attachment avoidance was found to 
negatively correlate with responses in reward-related brain areas (ventral striatum 
and orbitofrontal cortex) in social settings [46]. Avoidant individuals can distance 
themselves from others and maintain a high level of self-sufficiency because they 
are less sensitive to both the pain of social rejection (via hypofunctionality of dACC 
and anterior insula) and the pleasure of interpersonal closeness (via reduced activa-
tion of ventral striatum and orbitofrontal cortex).

Since recent studies have expanded the adaptive calibration model to include 
stress physiology [47, 48, 49], there is growing evidence that many of the physio-
logical and neural modifications caused by child maltreatment reflect short- and 
long-term adaptive responses, rather than dysfunctional abnormalities related to 
damaged mechanisms.

7.5  Adaptation, Well-Being, and Health

As shown in the Introduction, there is an etiological link between childhood trauma 
and psychopathology. Such a causal relationship is mediated in part, by insecure 
attachment. Then, how is it possible that evolutionary studies often use the terms 
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“adaption” or “adaptive” to describe what happens to the unfortunate victims of this 
chain of tragic events (i.e., childhood trauma → insecure attachment → adult mental 
disorders)? In common language, “adaptive” is an optimistic word that seems inap-
propriate for labeling the condition of people who report high levels of subjective 
suffering, experience severe difficulties in establishing rewarding interpersonal 
relationships, and are considered by mental health professionals as worth of thera-
peutic interventions. To explain the apparent paradox, we need to clarify the concept 
of adaptation in evolutionary biology and its relationships with the concepts of 
health and subjective well-being.

In evolutionary biology, an adaptation is defined as a trait (anatomical, physio-
logical, psychological, or behavioral) that increases the average inclusive fitness of 
individuals that express it, relative to individuals who do not express the trait. 
Adaptations are products of natural selection and occur over generations rather than 
within an individual’s lifetime. The ultimate function of an adaptation is gene prop-
agation via maximization of survival and reproduction. The technical definition of 
evolutionary adaptation does not imply any explicit reference to health or subjective 
well-being. Therefore, the expression of an adaptation may, or may not, coincide 
with health and/or subjective well-being (Fig. 7.3).

adaptation

well-
being

health

Fig. 7.3 The complex relationships between biological adaptation, subjective well-being, and 
health. In most cases, health as defined in medicine and psychiatry corresponds to a full overlap-
ping of the three conditions. Yet, there are cases of partial overlap. Some conditions may be bio-
logically maladaptive even if they are associated with subjective well-being and considered healthy 
according to prevalent cultural standards (e.g., adoption of unrelated children). Some conditions 
are labeled as unhealthy even if they are likely to be biological adaptations associated with subjec-
tive well-being (e.g., primary psychopathy). Some conditions reflect biological adaptations 
designed to preserve health even if they jeopardize subjective well-being (e.g., defensive symp-
toms such as vomit or reactive depression). Some short- and long-term consequences of childhood 
trauma are likely to belong to the last category
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Subjective well-being generally reflects conditions that are biologically adaptive 
because emotions have evolved to provide information about costs and benefits of 
past, present, and future behavior. Pleasurable emotions are elicited by situations 
that are (or were in the evolutionary past) statistically associated with a positive 
benefit–cost ratio [50]. Conversely, negative emotions are generally associated with 
maladaptive situations. Yet, negative emotions may be adaptive. They may work as 
a motivational drive to activate coping mechanisms that restore biological adapta-
tion. A depressive state reactive to unfair treatment at work may prompt the decision 
to quit a frustrating job. Mental distress can work as a useful defense in the same 
way such that disturbing physical symptoms counteract disease processes (e.g., 
vomiting to eliminate toxins or coughing to clear foreign matter from the respiratory 
tract). In addition, manifestations of distress may function as social signals to others 
to elicit their assistance in achieving biological goals [51]. Analyzing the evolution-
ary meaning of emotional dysfunctions associated with insecure attachment, Ein- 
Dor and Hirschberger [52] have suggested that adaptive explanations should be 
searched for at the group level. According to their Social Defense Theory, each of 
the three major styles of attachment had unique adaptive advantages that promoted 
survival in ancestral environments, and the combination of different attachment 
styles in a group overcomes individual limitations disposition (i.e., the sentinel abil-
ities of anxious members, the rapid response to threats without much deliberation 
by avoidant members, and the leadership and social-oriented abilities of secure 
members). Accordingly, a group comprising all three styles of attachment patterns 
benefited from the combined abilities of each disposition and counterweighed the 
shortcomings of each individual disposition.

Another aspect to be considered is that evolutionary models of developmental 
plasticity refer to psychological and behavioral adaptations that evolved in environ-
ments vastly different from our modern world. We cannot exclude that the aversive 
emotions experienced by people with insecure attachment styles are in part caused 
by the mismatch between the social organization of ancestral human groups and 
current expectations about what is the appropriate behavior in close relationships. 
Regardless of the validity of the adaptationist hypotheses reported above, the point 
we should keep in mind is that subjective well-being is irrelevant when reasoning 
about evolutionary adaptation. An allele that increases inclusive fitness will increase 
in prevalence over the generations, even at the cost of individual and societal happi-
ness [53].

The relationship between adaptation and health is even more complex because 
the concept of health, and especially the concept of mental health, is largely defined 
by cultural criteria [54]. Theoretically, it is possible to define the distinction between 
health and disease in purely biological terms. Adaptive failure is a criterion of mor-
bidity which is objective and immune to the perils of cultural relativism. Recently, I 
have proposed an evolutionary definition of mental disorder based on adaptive fail-
ure [55]. The definition includes five criteria. Criterion A defines mental disorder as 
a maladaptive syndrome, which is a psychological or behavioral syndrome nega-
tively impacting the individual’s inclusive fitness. Criteria B and C specify that: [1] 
individuals who have a mental disorder make choices that penalize their inclusive 
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fitness, relative to all feasible alternative strategies in a specific environment; and 
[2] at the individual level, the inability to achieve short-term biological goals is a 
valid proxy indicator of mental disorder when estimates of inclusive fitness cannot 
be made. Criteria D and E clarify that neither the demonstration of a pathophysiol-
ogy underlying the syndrome, nor the demonstration of subjective suffering associ-
ated with the syndrome are necessary or sufficient for a diagnosis of mental disorder. 
I refer the reader to my original paper for a methodological discussion of the scien-
tific validity of each criterion [55].

The problem with the definition I have proposed is that it cannot be used in clini-
cal practice because, unlike other biological sciences, medicine and psychiatry are 
strongly influenced by social values and public expectations. The inflexible applica-
tion of the criterion of adaptive failure would produce unwanted effects on the clas-
sification of some behavioral syndromes. Behaviors that we value should be 
considered as mental disorders (e.g., adoption of unrelated children), and conditions 
that we dislike and want to change would turn out to be sophisticated adaptations. A 
good example is psychopathy. Traditionally, psychopathy is classified as a psychiat-
ric disorder with clear affective, cognitive, behavioral, and neurological correlates 
[56]. Understandably, others do not like psychopaths because their interpersonal 
behavior is systematically based on deception, manipulation, callousness, and coer-
civeness. For most people, it is even difficult to accept the idea that psychopaths are 
psychiatric patients rather than wicked individuals. Imagine what would be the 
social reaction to the statement that psychopaths are healthy persons who express a 
sophisticated set of evolutionary adaptations. Yet, there is preliminary evidence that 
psychopathy has evolved as a frequency-dependent, alternative strategy that 
increased reproductive success in ancestral environments through persistent social 
exploitation. In social environments in which the majority of group members adopt 
a strategy of cooperation, a small number of individuals may be able to maintain a 
socially parasitic strategy. The strategy can bring high fitness benefits when rare, but 
becomes less rewarding at higher frequencies because of anti-cheater vigilance in 
the population and because of the increased probability that a cheater will encounter 
another cheater [57].

The discussion above explains why adaptive interpretations of short- and long- 
term effects of childhood trauma are necessarily independent from clinical assess-
ments that focus on subjective suffering and diagnostic criteria. However, as 
explained in the next section, this does not mean that evolutionary models are irrel-
evant for clinical practice.

7.6  Clinical and Public Health Implications

When analyzed from an evolutionary perspective, many of the short- and long-term 
outcomes of childhood trauma can be reinterpreted as adaptive strategies. In evolu-
tionary studies of human behavior, “adaptive” is not synonymous of “good.” There 
are adaptive phenotypes that we want to change for ethical or medical reasons. This 
is certainly the case for the outcomes of childhood trauma, regardless of their 
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possible adaptive significance. Mental health professionals adopting the evolution-
ary approach are fully aware that their task is to be healers of the distressed, not 
watchdogs of biological adaptation. Since childhood trauma is often associated with 
much individual and interpersonal suffering, its prevention and treatment are abso-
lute priorities for public health worldwide [1].

In a recent review of how childhood trauma becomes “biologically embedded” 
in altered physiology across body systems, Berens and coworkers [58] highlighted 
a series of recommendations for implementing clinical and public health interven-
tions. Some of their recommendations can be enriched and partly revised consider-
ing findings of evolutionary studies. First, they recommend that screening for early 
life adversity should become a routine part care for children and adult. Evolutionary 
research suggests to integrate retrospective assessment of childhood trauma (e.g., 
by the Adverse Childhood Experiences Questionnaire) with assessment of attach-
ment patterns. According to the transdiagnostic model of psychopathology, insecure 
attachment mediates a variety of health problems linked to early adverse experi-
ences. The combination of childhood trauma and insecure attachment is likely to be 
a more severe risk factor than a history of childhood trauma per se. Second, they 
recommend that investigators must develop new intervention strategies based on 
genotype-dependent response variation. Evolutionary studies of differential suscep-
tibility suggest not to investigate individual differences based on the reductive 
dichotomy vulnerability/resilience. Vulnerability genes may in fact be plastic genes. 
The same genetic variants that make individuals vulnerable to adversities could also 
make them more likely to benefit from environmental support and enrichment. 
Third, they recommend to consider the moderation effect of socially embedded gen-
der roles in predicting the pathogenic impact of childhood trauma. Evolutionary 
studies suggest that sex- and gender-related sensitivity to early stress is also moder-
ated by the interaction between life history strategies and sexual selection. For 
example, those psychiatric disorders that reflect “fast” life history strategies are 
more likely to be associated with avoidant attachment in males and anxious attach-
ment in females.

In conclusion, an evolutionary understanding of the physical and mental effects 
of childhood trauma, as summarized in this chapter, may have important implica-
tions for clinical practice and public health.
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8Childhood Trauma in Bipolar Disorders

Delfina Janiri, Gianfranco Spalletta, and Gabriele Sani

8.1  Introduction

Emil Kraepelin described manic depressive illness as a periodic and recurrent dis-
order, emphasizing its biological cyclicity [1]. Nevertheless, he recognized the 
importance of environmental stressors in individual variations of the clinical expres-
sion of bipolar disorder (BD). He proposed a genetically determined irritability of 
affectivity so that the psychosis itself emerged from certain predisposing “basic 
states”, modulated by environmental stressors. In other words, we can say that the 
endogenous cyclicity does not exclude reactivity to life experiences.

Life experiences and the clinical expression of BD are indissolubly linked. The 
life of patients with BD is profoundly influenced by their illness. The outcome of 
BD strongly impacts the patients’ quality of life and has often a bearing on their 
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personal history. In the same way, BD is highly susceptible to life events [2]. In the 
early nineteenth century, Minkowski highlighted that in manic-depressive illness, 
“synchronism” with life experiences was excessive and inappropriate. He claimed 
that patients with manic-depressive illness always retain their contact with the sur-
rounding world and can be overwhelmed by their own sensitivity to these life expe-
riences. Today, recent studies conceptualized this observation as a hypersensitivity 
to emotional stimuli [3].

Among life experiences, previous studies focused on stressful and traumatic 
events as potential risk factors for BD [2]. Early trauma seems to be particularly 
relevant in the genesis and the progression of the illness [4]. Several studies found 
increased prevalence of childhood trauma in BD and pointed out its effect on the 
clinical outcome of the disease [4, 5]. Further findings linked it to specific psycho-
pathological dimensions or cognitive profiles [6, 7]. Recently, research groups tried 
to identify neurobiological patterns underpinning the relationship between early 
adverse events and BD diagnosis [8, 9].

In this chapter, we review all relevant evidence investigating the relationship 
between childhood trauma and BD.  Based on a systematic literature search, we 
show how childhood trauma can increase the risk for BD. We also provide a detailed 
description of the relationship between BD and different subtypes of childhood 
trauma. We discuss specific clinical, psychopathological and neurobiological impli-
cations of this relationship. In concluding remarks, we attempt to identify future 
directions for further investigations.

8.2  Childhood Trauma in Bipolar Disorders

Among environmental stressors, childhood trauma has emerged as one of the most 
important factors associated with BD. Childhood trauma could be conceptualized as 
abuse or neglect. Childhood abuse includes any act, carried out or omitted, that 
resulted in actual or potential harm to a child. Neglect refers to the failure of a parent 
or any other person responsible for the child, to provide material necessities for the 
child’s survival or to provide attention, love and support required for the child’s 
emotional development. About half of previous studies in BD differentiated between 
childhood abuse (physical, sexual, or emotional) and neglect (emotional or physi-
cal) [5]. Among these studies, the childhood trauma questionnaire (CTQ) is the 
instrument most frequently used to assess early adverse events. The CTQ is a retro-
spective, self-report questionnaire assessing five different types of childhood 
trauma: sexual abuse, physical abuse, emotional abuse, emotional neglect and phys-
ical neglect [10] (Table 8.1).

Childhood abuse and neglect have been reported by 51% of patients with 
BD. Specifically, emotional abuse has been reported by 37% of patients, of which 
24% reported physical abuse, 24% emotional neglect, 21% sexual abuse and 12% 
physical neglect. In addition, one-third of those patients presented with a combina-
tion of different types of trauma [11]. A recent meta-analysis on 19 eligible studies 
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demonstrated that childhood adversity was 2.63 times (95% CI 2.00–3.47) more 
likely to have occurred in patients with BD than in healthy controls (HCs) [4]. 
Emotional abuse was four times more likely to have occurred in BD than in HCs, 
an effect seemingly larger than for other types of childhood adversity (OR = 4.04, 
95% CI 3.12–5.22). Authors did not find differences in rates of childhood adver-
sity between the two BD main subtypes: BD type I (BD-I) and BD type II (BD-II).

Recently, we specifically addressed the question of whether the occurrence of 
childhood trauma was differently distributed in BD-I and BD-II. We found that all 
patients with BD reported more severe traumatic childhood experiences than HCs. 
Both BD-I and BD-II patients differed significantly from HCs for emotional abuse. 
However, patients with BD-I differed significantly from HCs for sexual abuse, and 
patients with BD-II differed from HCs for emotional neglect [12]. Results indicated 
that the assessment of childhood trauma can unveil differences between BD sub-
types and pointed out the importance of separately considering BD subtypes in the 
evaluation of childhood traumatic experiences.

8.3  Childhood Trauma and Clinical Outcomes 
of Bipolar Disorders

Childhood trauma is a key determinant in the expression and clinical course of 
BD. There is a body of evidence relating the history of childhood maltreatment to a 
severe illness progression. In a review of 18 studies performed by Daruy-Filho and 
colleagues [5], childhood abuse and neglect have been highlighted as specific risk 
factors associated with worse clinical outcome of BD. In a recent review, Aas and 
colleagues [13] confirmed this observation.

The association between childhood trauma and earlier age of onset appears con-
sistent across studies. Both Daruy-Filho [5] and Aas [13] underscored this result. The 
association is consistent across different types of childhood traumatic experience. 

Table 8.1 Childhood traumatic experiences assessed by the CTQ (Bernstein et al. 1994)

Type of 
childhood abuse Description
Sexual abuse Sexual contact or conduct between a child younger than 18 years of age and 

an adult or older person
Physical abuse Bodily assaults on a child by an adult or older person which posed a risk of, 

or resulted in, injury
Emotional 
abuse

Verbal assaults on a child’s sense of worth or well-being or any humiliating 
or demeaning behaviour directed towards a child by an adult or older person

Physical 
neglect

Failure of caretakers to provide for a child’s basic physical needs, including 
food, shelter, clothing, safety, and healthcare

Emotional 
neglect

Failure of caretakers to meet children’s basic emotional and psychological 
needs, including love, belonging, nurturance, and emotional support
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The number of studies finding a link between earlier onset of BD and physical abuse 
[14, 15] or emotional abuse/neglect [16, 17] appears to be nearly equal, whereas 
there is more evidence indicating sexual abuse as a risk factor for developing early-
onset BD [14, 15, 17, 18].

Childhood trauma also influences the recurrence of the illness. It has been asso-
ciated with an increased number of mood episodes [17, 11] and with a rapid cycle 
pattern. Patients tend to present a rapid-cycling pattern with an odds ratio (OR) of 
1.96 if they reported physical abuse [14], and with an OR of 2.04 if they reported 
sexual abuse [17]. This increased risk appears to be particularly important in BD, as 
it is related to the unfavourable response to pharmacological treatment associated 
with rapid cycling [19].

Early adverse events have also been related to increased severity of mood symp-
toms. Garno and colleagues [11] found an increased manic/depressive symptom 
severity in patients who experienced childhood trauma [11]. However, authors did 
not distinguish the nature of childhood abuse in their analyses. Conversely, 
Leverich and colleagues [11] specified that increased severity of mania was associ-
ated with childhood physical and sexual abuse [14]. Several authors also found that 
patients reporting childhood trauma presented episodes marked by higher fre-
quency of psychosis [20–22]. In an attempt to explain the relationship between 
psychosis and sexual abuse, some authors have suggested that affective symptoms, 
mainly depression and anxiety, may primarily mediate this association [22]. In 
agreement to this, a recent study found a specific association between childhood 
abuse and auditory hallucinations, which was strongest for sexual abuse and mood 
congruent hallucinated voices [23].

Replicated findings have been obtained for the association between substance 
use and childhood physical/sexual abuse [24, 25] or emotional abuse [26]. A recent 
study proposed the existence of additive effects between early trauma and cannabis 
abuse on the clinical expression of BD [26].

The very strong association with suicidal behaviours can be considered the most 
important clinical outcome of childhood trauma in BD. Daruy-Filho et al. [5] and 
Aas et al. [13] converged in showing the link between suicidality and early adverse 
events as a very stable result across studies.  Suicide attempts were specifically 
linked to emotional and sexual abuse [12, 17, 27], in particular to both emotional 
and sexual abuse in BD-I, and only to emotional abuse in BD-II [12]. A recent 
study by our group pointed out emotional abuse as a direct predictor, among sev-
eral other variables, of suicide attempts in BD [27]. The study speculated that the 
high risk of suicide attempts found in patients reporting emotional abuse could be 
related to inadequate emotion regulation mechanisms. This in line with studies 
showing that emotional dysregulation is linked to emotional abuse in BD [28] and 
is implicated in the neurobiology of suicide risk [29]. Our study [27] specifically 
found an association between childhood emotional abuse and suicidal attempts, but 
not ideation. It is therefore possible that childhood trauma can mediate the transi-
tion from ideation to action in patients with BD. Further longitudinal studies are 
needed to clarify this point.
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8.4  Childhood Trauma and Psychopathological Dimensions 
of Bipolar Disorders

Childhood trauma might not only impact the clinical course of BD, but also influ-
ence specific psychopathological dimensions of the illness.  Qualitative psycho-
pathological dimensions represent key features for diagnostically framing BD, and 
can in turn impact the clinical complexity/severity of the illness.

In the early nineteenth century, Janet identified a close relationship between dis-
sociative symptoms and traumatic experiences [30]. According to the fifth edition of 
the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) [31], dissocia-
tive symptoms are experienced as follows: (a) unbidden intrusions into awareness 
and behaviour, accompanying losses of continuity in subjective experience, or (b) 
an inability to access information or to control mental functions that normally are 
readily amenable to access or control. Several studies indicated pathological disso-
ciation as closely linked to mood symptoms. A recent study investigated childhood 
trauma in patients with BD using the CTQ, and dissociation using the Dissociative 
Experience Scale (DES) [32]. Interestingly, authors found that patients presenting 
with dissociative experiences recalled a greater amount of childhood trauma and 
reported an earlier age at onset.

Impulsivity and aggression have been described as core features of BD. A path 
analysis in a large sample (n = 484) of patients with BD demonstrated significant 
associations between childhood emotional abuse and impulsive dimensions [33]. 
Garno and colleagues found a specific relationship between aggressive behaviours 
and childhood trauma [34]. Intriguingly, in the same study they identified diagnosis 
of comorbid borderline personality disorder as a predictor of trait aggression in 
BD. These findings bear on unresolved controversies about the differential nosol-
ogy of borderline personality disorder and BD. Impulsive and aggressive behav-
iours are typically present in the clinical picture of borderline personality disorder 
[31], and previous studies demonstrated a strong association between borderline 
personality disorder and history of abuse in childhood [35]. It is therefore possible 
that early adverse events might influence mechanisms underpinning both BD and 
borderline personality disorder [36]. Accordingly, it may be reasonable to include 
borderline personality disorder within a broader bipolar spectrum.

Affective lability is a further psychopathological feature strongly linked with child-
hood trauma. It has been conceptualized as frequent and intense fluctuations in affect 
in response to both pleasant and unpleasant events. As previously stated, already in the 
early nineteenth century, Minkowski highlighted that in manic-depressive illness 
“synchronism” with life experiences was excessive and inappropriate [37]. Aas and 
colleagues demonstrated that exposure to childhood trauma is associated with higher 
scores in affective lability, with the strongest association being for emotional abuse 
[28]. Moreover, the authors found that affective lability in BD mediated the relation-
ship between childhood trauma experiences and several clinical variables, including 
suicide attempts and mixed episodes [6]. The existence of an emotional dysregulation 
in BD has been currently established, and specifically related to emotional abuse 
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(Fig. 8.1), which is indicated as the most important childhood trauma subtype in BD 
[4]. Supporting these findings, a recent study showed alterations in brain response to 
an emotional face-processing task in patients with psychosis (a common symptom in 
BD) who experienced early trauma [38]. Furthermore, in a study on the effect of 
childhood trauma in BD on deep grey matter structures, we found that early adverse 
events modulated volumes of the amygdala and hippocampus, which are central key 
areas in emotional processing and emotional regulation (Fig. 8.1) [8].

8.5  Childhood Trauma and Cognitive Profile 
in Bipolar Disorders

It is well established that BD is characterized by a state-independent cognitive 
impairment [39]. Recently, researchers have started to investigate the association 
between childhood trauma, BD, and altered cognitive development.

Savitz and colleagues [40] conducted the first study assessing early adverse 
events and neuropsychological tasks in a large sample of patients with BD-I and 
BD-II, unaffected relatives, and HCs. They found that the BD-I group performed 
worse than unaffected relatives on tests of verbal recall memory, and highlighted a 
specific association between childhood trauma and poor cognitive performance. A 
subsequent study confirmed the association between verbal memory impairment 
and childhood trauma in BD-I [7]. The study assessed cognitive functions and 
early adverse events through the CTQ in patients recently recovered from a first 
manic episode. Childhood trauma was associated with poorer performance in ver-
bal memory, auditory attention and working memory in patients, while a different 
pattern was observed in HCs.

A further study aimed at investigating executive functions in patients with BD 
and assessed potential interactions between diagnosis and childhood trauma on a 
Go/No–Go task. Results showed a significant main effect of early trauma on 

Fig. 8.1 Childhood 
emotional abuse in bipolar 
disorders: the effect on the 
limbic system
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inhibitory control accuracy, as the trauma group exhibited significantly poorer accu-
racy on inhibition trials compared to the normative group [41].

In a recent study using a clustering technique, Jiménez and colleagues [42] 
were able to identify three groups of patients with BD on the basis of their cogni-
tive performance. The study was based on the assumption that cognitive impair-
ment in BD seems to change according to different profiles of severity. Therefore, 
the aim of the study was to determine which variables contributed to the neuro-
cognitive clustering membership. Results indicated that CTQ total scores and the 
estimated intelligence quotient significantly contributed to differentiate the three 
neurocognitive groups.

8.6  Neurobiological Consequences of Childhood Trauma 
in Bipolar Disorders

Previous studies have generated a large body of knowledge regarding the neurobio-
logical correlates of BD. However, few efforts have been directed towards develop-
ing biologically informed constructs of childhood trauma in BD.

Information about molecular mechanisms mediating the consequences of child-
hood trauma in BD mostly derives from studies focused on gene–environment 
interactions.

Exposure to childhood trauma has been found to interact with various suscepti-
bility genes, and to increase the risk of BD. Met carriers of the brain-derived neuro-
trophic factor (BDNF) val66met who had been exposed to childhood sexual abuse 
presented an earlier age at ilness onset [43]. Accordingly, recalling a history of 
childhood trauma and being a Met carrier of the BDNF val66met was associated 
with significantly reduced BDNF mRNA levels [44]. A recent review also found 
that Met allele negatively modulated the association between childhood trauma and 
memory performance, verbal ability and verbal fluency [45].

Other studies showed significant interactions between genetic variants and child-
hood trauma on age of onset; two studies in particular, focused on the short variant 
of the serotonin (5-hydroxytryptamine; 5-HT) transporter-linked polymorphic 
region (5-HTTLPR) [46, 47], and one study focused on the variant of the toll-like 
receptor, a protein that play a key role in the innate immune system (TLR2).

Interactions between childhood trauma and candidate genes in BD influenced 
severity of the illness. A specific impact was found on suicidal risk. Benedetti and 
colleagues [46] showed a significant effect of 5-HTTLPR on the relationship 
between stress, depression and suicide. The same group also demonstrated that 
early stress in combination with specific variants of the CLOCK gene, which modu-
lates changes of circadian behaviours in healthy humans, influenced suicidal risk in 
bipolar depression [48]. According to this, a recent study found that emotional 
abuse was associated with poor sleep quality in BD [49]. We can therefore speculate 
that a history of childhood abuse in BD might underlie changes in circadian behav-
iour and in turn, impact on sleep alterations, which are primary symptoms in all 
phases of the illness.

8 Childhood Trauma in Bipolar Disorders



152

In addition to genetic markers, inflammation might have a role in mediating the 
consequences of childhood trauma in BD. Several components of the immune path-
way become altered per se in BD, and they can be further modulated by early 
adverse events. To our knowledge, no previous studies addressed the issue of the 
relationship between childhood trauma and inflammatory response in BD. However, 
Aas and colleagues found an association between childhood trauma, elevated 
C-reactive protein, and body mass index (BMI) in a combined sample comprising 
adults with schizophrenia and BD [13]. Consistently, a recent study found a rela-
tionship in BD between childhood sexual abuse and BMI [50].

Neuroimaging studies had a transformative influence on the field of the neurobio-
logical correlates of psychiatric disorders. They have firmly established BD as a brain 
disorder involving multiple, spatially distributed structural and functional brain abnor-
malities [51, 52]. In the last few years, neuroimaging studies have also provided evi-
dence linking childhood traumatic experiences in BD to brain dysfunction (Table 8.2).

Table 8.2 Neuroimaging studies on childhood trauma in bipolar disorders

First 
author Year Sample

Comparison 
group

Measure to 
assess 
childhood 
trauma

Neuroimaging 
technique Major findings

Bücker 2014 53 adults 
with DSM-IV 
BD diagnosis 
recently 
recovered 
from their 
first manic 
episode, with 
(n = 23) and 
without 
(n = 30) CT

16 healthy 
controls 
without CT

CTQ Automatic 
segmentation 
(FreeSurfer)
Corpus 
callosum 
considered as 
ROI

The total corpus 
callosum volume 
was found to be 
smaller in BD 
patients with CT 
compared to BD 
patients without 
trauma but not to 
healthy controls

Duarte 2016 39 euthymic 
DSM-IV 
BD-I patients 
with and with 
(n = 20) and 
without 
(n = 19) CT

20 healthy 
controls 
without CT

CTQ VBM BD-I patients had 
significant negative 
correlations between 
CTQ total score and 
GMV in the right 
dorsolateral 
prefrontal cortex 
(PFC) and the right 
thalamus; between 
physical abuse and 
GMV in the right 
dorsolateral PFC; 
between physical 
neglect and GMV in 
the thalamus 
bilaterally; and 
between emotional 
neglect and GMV in 
the right thalamus.
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Table 8.2 (continued)

First 
author Year Sample

Comparison 
group

Measure to 
assess 
childhood 
trauma

Neuroimaging 
technique Major findings

Aas 2017 101 patients 
with a 
DSM-IV 
schizophrenia 
spectrum or 
bipolar 
spectrum 
diagnosis.

– CTQ Task-based 
functional 
magnetic 
resonance 
imaging 
(response to 
emotional 
stimuli)

Higher levels of total 
childhood trauma 
were associated with 
stronger 
differentiation in 
brain responses to 
negative compared 
with positive faces in 
clusters comprising 
the right angular 
gyrus, supramarginal 
gyrus, middle 
temporal gyrus and 
the lateral occipital 
cortex

Janiri 2017 105 patients 
with DSM-IV 
BD-I and 
BD-II 
diagnosis 
with and 
without 
childhood 
trauma.

113 healthy 
controls

CTQ Automatic 
segmentation 
(FreeSurfer)

Patients with BP 
showed a global 
reduction of deep 
grey matter volumes 
compared to HCs. 
However, childhood 
trauma modulated 
the impact of 
diagnosis specifically 
on the amygdala and 
hippocampus. 
Childhood trauma 
was associated with 
bilateral decreased 
volumes in HCs and 
increased volumes in 
patients with BP.

Stevelink 2018 251 patients 
with DSM-IV 
BD-I 
diagnosis

163 healthy 
controls

CTQ DTI BD patients with 
childhood abuse had 
lower FA in 
widespread regions 
of the brain relative 
to patients without 
childhood abuse, no 
differences were 
found between 
healthy individuals 
with and without 
abuse.

BD bipolar disorder, BD-I bipolar disorder type I, BD-II bipolar disorder type II, CT childhood 
trauma, CTQ childhood trauma questionnaire, DSM-IV diagnostic and statistical manual of mental 
disorders fourth edition, GMV grey matter volume, VBM voxel-brain morphometry, ROI region of 
interest, DTI diffusion tensor imaging, FA fractional anisotropy
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Structural volumetric changes have been found in patients with BD who experi-
enced early adverse events. Duarte and colleagues [53], using a voxel-based mor-
phometry approach, found that BD-I patients showed a negative correlation between 
CTQ total score and grey matter volumes in the right dorsolateral prefrontal cortex 
(DLPFC) and the right thalamus. Specifically, they found that physical abuse and 
physical neglect were driving this association. Bücker and colleagues [54] found 
reduced volume of the corpus callosum in patients with BD with childhood trauma 
compared to those without trauma. A recent study by our group found that amyg-
dala and hippocampus volumes were differently affected by childhood trauma in 
patients with BD and HCs [8]. Specifically, childhood trauma was associated with 
bilateral decreased volumes in HCs and increased volumes in patients with 
BD. These results emerged in the context of a global reduction of deep grey matter 
volumes in patients with BD. We speculated that increased amygdala volumes were 
related to an emotional over- reactivity and increased hippocampal volumes to an 
over-representation of the traumatic experience. This observation is in line with the 
above-mentioned hypersensitivity to emotional stimuli and emotional dysregulation 
found in patients with BD (Fig. 8.1).

Emotional dysregulation could also explain the results of a recent study that used 
functional magnetic resonance imaging (fMRI) to test an emotion recognition para-
digm in a sample of patients with BD and schizophrenia [38]. Authors found that 
higher levels of childhood trauma were associated with a stronger differentiation in 
brain response to negative compared to positive faces.

Some authors investigated the influence in BD of childhood trauma on structural 
brain connectivity. Stevelink and colleagues [55] found a global decrease in white mat-
ter integrity in patients with BD who experienced early adverse events compared to 
those who did not report childhood trauma. Integrity of white matter microstructure was 
assessed using Diffusion Tensor Imaging (DTI) and quantified using fractional anisot-
ropy (FA) as a metric of white matter integrity. A resting-state fMRI (rs-fMRI) study 
found specific alterations in the limbic network [9] and a correlation between childhood 
trauma and decreased ventromedial Prefrontal Cortex-hippocampus and prefronto-lim-
bic functional connectivity (FC). These results confirmed the importance of the hippo-
campus as a potential key area in modulating early traumatic events in BD (Fig. 8.1).

8.7  Conclusions

In this chapter, we reviewed the major findings to date about the relationship 
between childhood trauma and BD.  To summarize, childhood trauma is 2.63 
times more likely to have occurred in patients with BD compared with HCs. 
Among the different subtypes of childhood trauma, emotional abuse emerged as 
the most important. Several findings demonstrated an association between nega-
tive clinical outcomes in BD and early adverse events. According to the highest 
level of evidence, the strongest association seems to be with early onset of the 
disease and increased suicidal risk. Previous studies demonstrated a specific link 
between childhood trauma, cognitive, and psychopathological variables in 
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BD. In this context, the psychopathological variable standing out above the oth-
ers seems to be affective lability/interpersonal sensitivity. This could be explained 
by a causal link between childhood trauma and emotional dysregulation, induc-
ing affective lability/interpersonal sensitivity (Fig. 8.1). Nevertheless, the direc-
tion of this link should be properly investigated. As a final note, neurobiological 
findings, in particular from neuroimaging studies, confirmed the involvement of 
brain regions specifically related to emotion regulation, such as the limbic 
structures.

Some comments on future directions arise from this review. Above all, since it 
significantly alters the disease trajectory, childhood trauma should be systemati-
cally assessed in patients with BD using validated clinical interviews or question-
naires. Since different instruments possess different psychometric properties, it is 
advisable to converge to a homogenous assessment of childhood trauma. This to 
facilitate comparison and reproducibility across studies, and ultimately, meta-
analysability. Consortiums of research groups should carefully address this point 
in the future.

This review has also uncovered the importance of considering different types of 
childhood trauma in BD. Many trauma measures focused on only one or two types 
of maltreatment, typically sexual or physical abuse, while ignoring other forms of 
victimization, such as emotional maltreatment. In contrast, emotional abuse emerged 
as the most important type of childhood trauma recalled by patients with BD [4]. In 
this context, a distinction should be made between childhood abuse and neglect. 
Childhood neglect refers to the failure of caregivers to meet a child’s basic physical 
or emotional needs, and has been related to increased severity in the clinical course 
of BD. Childhood neglect can be conceptualized as an indirect form of victimiza-
tion and should be assessed by specific instruments such as the CTQ. About half of 
the reviewed studies assessed childhood trauma subtypes, and among these, most 
were focused on the relationship between early adverse events and clinical vari-
ables. Only few neurobiological studies specifically considered the distinct sub-
types of childhood trauma. This was often due to the small study sample size that 
did not allow to stratify patients on the basis of specific subtypes of early trauma. 
Conversely, we strongly recommend to investigate all subtypes of childhood trauma 
in patients with BD. Different types of measures can present a different sensitivity 
to different types of trauma, which could be involved in biologically meaningful BD 
phenotypes.

Another relevant research gap that needs to be addressed is the differential impact 
of childhood trauma on different BD subtypes. Childhood trauma occurrence is dif-
ferently distributed between BD-I and BD-II [12]. Nevertheless, most previous 
studies did not consider the clinical distinctions between BD subtypes and instead 
aggregated all patients into a single group. This is a potentially important shortcom-
ing because diagnoses of BD-I and BD-II are associated with different types of 
childhood trauma [12], which can in turn impact on clinical, psychopathological 
and neurobiological variables.

In addition to these observations, the data available on the relationship 
between childhood trauma and BD suggest two directions for further studies. 
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First, current clinical data urge us to consider the possibility of a specific treat-
ment for patients who reported early trauma. A large body of studies indicated 
that patients with BD who experienced childhood trauma are part of a specific 
clinical population. Compared to patients who were never exposed to childhood 
abuse, patients with at least two childhood trauma abuses were more at risk of 
not responding to lithium (OR = 4.91 95% CI) [56]. However, there are currently 
no guidelines on the clinical management of these patients. Researchers should 
focus on more personalized care plans for those individuals with BD exposed to 
childhood trauma.

Second, all the studies reviewed in this chapter assessed childhood trauma retro-
spectively. The reliability of the recall could be consequently influenced by uncon-
trolled bias. Furthermore, cross-sectional studies are poorly informative about 
causal mechanisms underpinning the effect of early adverse events on BD. Future 
longitudinal studies could help to explore the effect of childhood trauma on neuro-
biological patterns, in order to understand the mechanisms that render neural net-
works vulnerable to BD. These investigations could be used to model the effect of 
treatments, thereby assisting in the selection of personalized interventions based on 
their predicted effect.

Bipolar Disorder and Childhood Trauma: Drawing from the Life of Virginia Woolf
“All extremes of feeling are allied with madness” (V. Woolf, Orlando)

Adeline Virginia Woolf was born into an affluent household in South 
Kensington, London, as the seventh child in a family of eight. Her mother 
Julia was a celebrated English woman, noted for her beauty as a Pre-Raphaelite 
model and philanthropist. She suffered from depression and has been 
described as “haunted, worn down and beautiful”. Her father Leslie was an 
agnostic writer and biographer. He was reported to have unpredictable mood 
swings, although never very severe, most likely cyclothymic.

Virginia’s half sibling, Gerald, 16 years older than Virginia, sexually 
abused her when she was 6 years old. He molested her when her family was 
vacationing in Cornwall.

“There was a slab outside the dining room for standing dishes upon. Once, 
when I was very small, Gerald lifted me to this, and as I sat there he began to 
explore my body. I can remember the feel of his hand going under my clothes; 
going firmly and steadily lower and lower. I remember how I hoped that he 
would stop; how I stiffened and wriggled as his hand approaches my private 
parts. But it did not stop. I remember resenting, disliking it—what is the word 
for so dumb and mixed a feeling?” (Woolf, Moments of being).

Virginia experienced her first manic episode at age 13, after her mother’s 
death from influenza. She became painfully excitable and nervous and then 
intolerably depressed, displaying both manic and depressive symptoms. 
Virginia’s father died of a bowel cancer, which caused Virginia to suffer a 
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second episode of illness at the age of 22. Reports state that she entered a 
manic state and required three nurses to keep her under control. She was psy-
chotic for several months and she tried to jump out of a window in the fami-
ly’s home in London. Her next suicide attempt was serious and happened 
when she was 31 years old. She attempted suicide by taking 100 g of barbital. 
She would have died if it were not for the intervention of her husband, 
Leonard.

During the later part of her life, Virginia went through several severe 
depressive and manic episodes. Throughout the last years of her life, symp-
toms of mood episodes occurred increasingly more frequent and became 
more severe. Because of the variety of her symptoms and their fluctuating 
manifestation over the years, Virginia was probably diagnosed with an erratic 
personality disorder. This diagnosis is in clear contradiction with Woolf’s 
disorder, which included mania. Various drug treatments were administered 
to Woolf, but she was never treated with lithium, because lithium’s effects 
had yet to be discovered and the drug was not made available during her 
lifetime.

Virginia Woolf died at the age of 59. One day she filled her coat pockets 
with heavy stones and headed to the River Ouse to never return. She had been 
severely depressed during the last 2 weeks of her life. Before she committed 
suicide, she wrote to her husband Leonard:

“I want to tell you that you have given me complete happiness. No one 
could have done more than you have done. Please believe that. It is this mad-
ness. All I want to say is that until this disease came on we were perfectly 
happy. It was all due to you. No one could have been so good as you have 
been, from the very first day till now. Everyone knows that.”

(V. Woolf, Letter).
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9Childhood Trauma in Depressive 
Disorders

Monica Aas and Bruno Etain

9.1  Childhood Trauma Increases the Risk of MDD

Childhood trauma is an important risk factor for developing a wide range of severe 
mental disorders, including major depressive disorders (MDDs) [1]. According to 
the US Department Human Services [2], in 2017 alone, approximately 683,000 
children were victims of maltreatment. Most of these children were victims of 
neglect (75.3%), with physical abuse (17.2%) and sexual abuse (8.4%) being the 
next most frequent types of child maltreatment. A large national representative sam-
ple of more than 9,000 adults showed that severe childhood adversity accounts for 
nearly 32% of psychiatric disorders [3], with up to 44% for early onset disorders 
[3]. Major depressive disorder (MDD) is the leading cause of disability worldwide, 
and a major contributor to the overall global burden of mental diseases.

For example, it is estimated that up to 50% of the suicides per year worldwide 
occur within a depressive episode and that patients with MDD are almost 20-fold 
more likely to die by suicide than the general population [4]. Depressive episodes 
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have a high risk of reoccurrence with a 50% relapse rate after the first, 70% after 
the second, and 90% after the third depressive episode. Studies show that genetic 
factors account for around 40% of variance risk for MDD [5, 6], while large-
scale epidemiological studies indicate that exposure to early adversity (i.e., 
childhood abuse, maltreatment, or other early stressors) accounts for a 54% risk 
of current depression [7]. A recent study demonstrated that childhood trauma is 
associated with an increased odds ratio (OR) of 13.7 for developing MDD [8]. 
Similarly, in a sample of adults with a history of childhood trauma, 62% met 
DSM-IV criteria for lifetime MDD compared to a 28% with lifetime posttrau-
matic stress disorder (PTSD) [9], indicating a strong link between childhood 
trauma and MDD. As such, MDD is the most common adult psychopathology 
following childhood trauma [7]. A 10–25% reduction in maltreatment could 
potentially prevent 31.4–80.3 million depression and anxiety cases world-
wide [10].

9.2  Childhood Trauma and the Clinical Expression of MDD

Patients with both MDD and childhood trauma have a more severe illness over time, 
including increased risk for suicide attempts, earlier age at onset, more depressive 
episodes, and poor response to antidepressant treatment [1, 11]. As discussed by 
Nemeroff [1], there is considerable evidence that childhood trauma is associated with 
a more severe course of depression including chronicity [12], specific features of 
depression (hypersomnia or sleep abnormalities, interpersonal rejection sensitivity, 
increased appetite, leaden limb paralysis) [13], and poorer outcome to treatment with 
psychopharmacology and/or psychotherapy [14]. Indeed, childhood trauma was 
recently linked to a more chronic subtype of MDD using a large and representative 
sample in the Netherlands Study of Depression and Anxiety (NESDA). Wiersma and 
colleagues [12] studied chronicity of MDD and childhood trauma in a large sample 
of more than 1,000 individuals collected over a 3-year period in the mid-2000. 
Participants had a current DSM-IV-TR diagnosis of MDD and were recruited from 
the community, primary care settings, and specialized mental health- care facilities. 
Chronicity of depression was defined as patients being depressed for 24 months or 
more in the past 4 years. In this study, chronicity of depression was significantly 
associated with a higher prevalence of childhood trauma, whereas not linked to any 
specific types of childhood traumatic events. The strongest association was found for 
those with the highest score on a cumulative index summarizing frequency of child-
hood trauma (OR = 3.26). Even after controlling for comorbid anxiety disorders, 
severity of depressive symptoms, and age at onset of depression, the childhood 
trauma index was associated with chronicity of depression (OR = 2.06). Hence, these 
results suggest that multiple childhood traumas might be independent determinants 
of chronicity in depression. Higher chronicity in MDD with childhood trauma is also 
supported by a recent meta-analysis showing that depressed patients who were 
abused during childhood had a poor response to a combination of structured 

M. Aas and B. Etain



163

psychological treatment and pharmacotherapy with antidepressants [15]. A large 
meta-analysis by Nanni and colleagues [14] including 23,544 participants identified 
childhood trauma as a risk factor for mood reoccurrences in MDD, where recurrence 
was defined in terms of number of depressive episodes while persistence was defined 
in terms of duration of a current depressive episode. Treatment outcome was defined 
in terms of either a response (a 50% reduction in depression severity ratings from 
baseline), or remission (a decrease in depression severity below a predefined clinical 
significance level). This meta-analysis of 16 epidemiological studies of more than 
20,000 participants concluded that childhood trauma was associated with an elevated 
risk of developing recurrent and persistent depressive episodes (OR  =  2.27, 95% 
confidence interval [CI] = 1.80–2.87). A meta-analysis of 10 clinical trials (3,098 
participants) revealed that childhood maltreatment was associated with lack of 
response or remission during treatment for MDD (OR = 1.43, 95% CI = 1.11–1.83) 
[1]. Meta-regression analyses confirmed that the results were not influenced by pub-
lication bias, choice of outcome measure, prevalence or incidence in different sam-
ples, study quality, age, or lifetime prevalence of depression. The fact that childhood 
trauma (especially emotional abuse and neglect) is associated with poorer outcome 
in MDD was recently confirmed by Paterniti and colleagues [16] who assessed 238 
individuals suffering from a current major depressive episode. Fifty percent of these 
participated in a follow-up study over a 2-year period. Among the latter, 45.4% did 
not recover or remit during the follow-up period. The median time to remission or 
recovery was 28.9 months and the median time to the first recurrence was 25.7 months. 
Childhood history of physical neglect predicted a slower time to remission or 
recovery.

Patients with early onset MDD are more likely to report childhood trauma expe-
riences than patients with a later onset. Indeed, a large national survey of circa 9,000 
individuals demonstrated that trauma experiences were observed in 45% of all 
childhood-onset disorders versus 26% to 32% of later-onset disorders [3]. 
Interestingly, a recent study by Comijs and colleagues [8] suggested that a history 
of childhood trauma is not only a risk factor for early onset depression, but also a 
predictor of late life onset of MDD (after age 60). This sample was collected from 
378 depressed and 132 nondepressed individuals, aged from 60 to 93 years. All 
participants were recruited as part of the Netherlands Study of Depression in Older 
persons (NESDO). Measures of childhood abuse included psychological, physical 
and sexual abuse, and emotional neglect. Fifty-three percent of the depressed older 
adults reported childhood abuse, compared to 16% of the nondepressed older adults. 
Using a logistic regression adjusted for age, sex, and level of education, depression 
was strongly associated with physical abuse (OR = 13.71; 95%CI = 3.25–57.91), 
and sexual abuse (OR = 5.35; 95%CI = 2.36–12.14). Childhood abuse was associ-
ated with early onset (OR  =  13.73, 95%CI  =  7.31–25.80), middle age onset 
(OR  =  5.36, 95%CI  =  2.90–9.90), and late onset depression (OR  =  4.74, 
95%CI = 2.51–8.95). Hence, this study suggests that childhood trauma might have 
a deleterious influence on the risk for MDD whatever the age at onset, even if the 
effect appears more pronounced in early onset cases.
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9.2.1  Childhood Trauma and Subtypes of MDD

Patients with MDD reporting childhood trauma are more likely to present with atyp-
ical symptoms of depression including hypersomnia, interpersonal rejection sensi-
tivity, increased appetite, and leaden limb paralysis [13]. Trauma has also been 
linked to melancholic depression, thus there seem to be some discrepancies in the 
literature. The study by Withers and colleagues [13] investigated the association 
between a history of childhood trauma and DSM-IV atypical features of depression 
in almost 300 patients. Atypical features of depression were more commonly 
observed in patients reporting childhood trauma. Lifetime trauma both before and 
after a diagnosis of MDD was reported significantly more often by depressed 
patients with atypical features, than by those without (p  <  0.001). Patients with 
atypical features also reported significantly more traumatic experiences (recent 
stressors) prior to depression onset. When gender, age at onset, or duration of 
depression were used as covariates, depressive subtype with atypical features was a 
significant predictor of reported trauma prior to depression onset. This could indi-
cate that patients with both MDD and a history of childhood trauma have different 
clinical features of MDD as compared to those without childhood traumatic events. 
Moreover, Withers and colleagues found that traumatic events independently from 
time (traumatic events in childhood or adulthood) were associated with atypical 
features of depression. Another study suggests a preferential association between 
dysthymia and childhood trauma experiences, rather than separate episodes of 
depression [17]. Lizardi and colleagues suggested that early adversity is linked to 
dysthymia rather than to single depressive episodes with remission in between epi-
sodes. The study by Lizardi and colleagues [17] included three groups: 97 outpa-
tients with dysthymia, 45 patients with episodic major depression, and 45 healthy 
controls. Patients with episodic depression and patients with dysthymia reported 
more physical and sexual abuse, and poorer relationships with both parents com-
pared to healthy controls. Furthermore, patients with dysthymia reported poorer 
parenting than those with episodic major depression. The results could not be 
accounted for by mood state effects, comorbidity with borderline, and antisocial 
personality disorders. This study thus supports poor family relationships as a factor 
for continuous depressive symptoms over time rather than for  a more episodic 
nature of the disorder. The study by Horwitz and colleagues [18] followed up a 
group of 600 children over 20 years and found that abused and neglected women 
reported more symptoms of dysthymia, antisocial personality disorder, and alcohol 
misuse than healthy individuals, again demonstrating links between childhood 
trauma and dysthymia. Insecure attachment has also been more strongly linked to 
dysthymia than to major depression.

9.2.2  Childhood Trauma, MDD, and Illness Comorbidity

Patients with MDD with a history of childhood trauma are more likely to present 
with a dual diagnosis. A prospective cohort study of over 500 children with docu-
mented abuse (physical or sexual) or neglect were compared to a matched sample of 
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non-abused and non-neglected children. The children who reported childhood 
trauma exhibited higher rates of comorbid disorders including PTSD and substance/
alcohol abuse [19]. These findings are consistent with those from Putnam and col-
leagues [20], who found that multiple childhood traumatic events resulted in com-
plex adult psychopathology, as defined by higher rates of comorbidity and a greater 
number of symptoms. This is also supported by some of our own studies [21] show-
ing that patients with a mood disorder are more likely to also suffer from cannabis 
and alcohol misuse, compared to patients without childhood traumatic experiences.

Although a relationship is observed between increased risk of substance abuse in 
individuals experiencing childhood trauma, the literature does not support a clear 
mediating effect between childhood trauma, substance misuse, and the development 
of psychopathology. One putative interpretation of the co-occurrence of MDD and 
substance use (i.e., cannabis use) in individuals with high levels of childhood trauma 
is the possible opposite effects of the two disorders on the Hypothalamic–Pituitary–
Adrenal (HPA) axis, thus potentially related to some sort of “self-medication” aim-
ing to normalize the HPA axis.

As already mentioned, patients with MDD who report a history of childhood 
trauma are also at increased risk for suicide attempts, and are also more likely to 
have a comorbid anxiety disorder, and other diagnostic comorbidities. For example, 
the study by Vitriol and colleagues [22] demonstrated in a sample of almost 400 
patients with MDD that childhood trauma was associated with dual diagnosis. 
Specifically, having a dual social anxiety disorder was associated with having wit-
nessed domestic violence during childhood (OR = 2.2, CI 1.2–3.8), childhood phys-
ical abuse (OR = 2.7, CI 1.6–4.4), and sexual abuse by a nonrelative (OR = 2.7, CI 
1.3–4.2). A dual PTSD diagnosis was associated with physical injury as a conse-
quence of physical abuse (OR  =  1.9, CI 1.1–3.6), sexual abuse by a relative 
(OR = 3.2, IC 1.8–5.9), and sexual abuse by a nonrelative (OR = 2.2, CI 1.2–4.1). A 
dual antisocial personality disorder was associated with traumatic separation from a 
caregiver (OR = 3.2, CI 1.2–8.5), physical abuse (OR = 2.8, CI 1.1–6.9), and sexual 
abuse by a nonrelative (OR = 4.8, CI 1.2–11.5). A dual panic disorder was associ-
ated with sexual abuse by a relative (OR = 1.9, CI 1.1–3.1), and a dual generalized 
anxiety disorder was associated with sexual abuse by a nonrelative (OR = 1.9, CI 
1.1–3.3).

9.2.3  Gender Differences and Trauma Subtypes

Females are overrepresented in clinical samples with MDD compared to males 
(prevalence rates up to twice). Adolescence is a vulnerable time for developing 
MDD in females, and the higher incidence in females manifests itself during ado-
lescence [23]. Type of depression also differs between genders, with females more 
often reporting depression with anxiety, with sleep and appetite changes, and loss of 
energy. In boys, anhedonia and greater variation in mood and energy are more often 
reported [24]. A recent study also shows that poorer function in females with MDD 
is mediated by depressive symptoms, while males’ poorer function in MDD was 
mediated by poorer sleep and anxiety [25].
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Maltreatment increases risk for depression in both males and females, though 
some studies suggest greater risk for depression in abused females than in males 
[26]. Macmillan and colleagues studied traumatic experiences in childhood in more 
than 7,000 individuals aged 15–64. In females, the association between MDD and a 
history of sexual abuse in childhood was higher (OR = 3.9) as compared to males 
(OR = 1.9), with similar findings for physical abuse in females (OR = 3.2) as com-
pared to males (OR = 1.5). The review paper by Norman and colleagues [27] did not 
find differences in reports of abuse and neglect between females and males; how-
ever, their review did not include sexual abuse in childhood. Furthermore, physical 
abuse, emotional abuse, and neglect were linked to depression, with the strongest 
ORs for physical abuse.

Only few studies have examined the specific effects of various types of child-
hood abuse/neglect on MDD. Intriguingly, two recent meta-analyses suggest that 
emotional abuse may have an even stronger link to depression than sexual abuse 
[28, 29].

There is emerging data that the psychological and biological consequences of 
deprivation/neglect differ substantially from those of threat/abuse. This is relevant 
to disentangle trauma subtypes, as many studies included only a trauma total score, 
independently from type of trauma, and did not differentiate abuse from neglect, 
which may have different effects on the developing brain. It should be noted that 
separating types if trauma is challanging, as individuals who have experienced one 
type of abuse are also at greater risk of having experienced other types of abuse and 
neglect. For example, although research shows a strong link between sexual abuse 
and depression, those with sexual abuse are also more likely to have experienced 
other types of abuse, for example emotional abuse.

9.2.4  Are Multiple Childhood Trauma Events Linked to More 
Severe Illness Severity in MDD?

The literature supports a dose effect of more types of childhood trauma and of 
trauma severity on the clinical features of depression. For example, the study by 
Negele and colleagues [30] evaluated 349 chronically depressed patients using the 
Childhood Trauma Questionnaire to capture early traumatic experiences. Seventy- 
six percent of the chronically depressed patients reported clinically significant his-
tories of childhood trauma. In addition, a large proportion of patients (37%) reported 
multiple childhood traumas. The group who reported multiple types of childhood 
trauma had also the most severe depressive symptoms. Multiple regression analysis 
suggested that childhood emotional abuse and sexual abuse were significantly asso-
ciated with a higher symptom severity in chronically depressed adults. Yet, expand-
ing the regression model for multiple exposures revealed that multiplicity was the 
only remaining significant predictor for symptom severity in chronically depressed 
patients. Hence, being exposed to multiple types of childhood trauma may be more 
consistently linked to depressive symptoms in adulthood than any specific type of 
trauma the individual might have experienced. In the large Adverse Childhood 
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Experiences (ACE) Study, consisting of more than 9,000 individuals, a cumulative 
effect of chronic exposure to multiple childhood adversities was the strongest risk 
factor for disease burden, including depression [31].

9.2.5  Does the Time of Trauma Matter?

Timing of the childhood abuse/neglect is important (for a full overview, see 
Andersen and Teicher [7]). As discussed in the latter study, the developing brain 
undergoes a period of overproduction and pruning of synapses and signaling mech-
anisms between childhood, adolescence, and young adulthood. Windows of vulner-
ability potentially occur during periods of very rapid development, and synaptic 
pruning during adolescence might unmask underlying predispositions. It has been 
suggested that depression in adolescence may be a result of overproduction or over- 
pruning in the prefrontal cortex, amygdala, and hypothalamus. Stress-related hor-
mones such as the glucocorticoids can adversely affect the brain in two major ways. 
Firstly, abnormal secretion of these hormones can alter trajectories of development, 
predisposing to the emergence of psychopathology. Abundant preclinical evidence 
shows that increased glucocorticoid secretion reduces neurogenesis and synapto-
genesis, especially in the hippocampus. Secondly, glucocorticoids can directly 
affect brain function, leading to depressivity [32]. The study by Wei and colleagues 
studied mice overexpressing glucocorticoid receptor (GR) in forebrain compared to 
wild mice. The mice that overexpressed GR displayed a significant increase in 
depressant-like behaviors relative to the wild type and were are also supersensitive 
to antidepressants. Thus, mice overexpressing GR in the forebrain have a consis-
tently wider than normal range of reactivity in both positive and negative emotional-
ity tests. This phenotype was associated, in specific brain regions, with increased 
expression of genes relevant to emotionality: corticotropin-releasing hormone, 
serotonin, norepinephrine, and dopamine transporters, and 5-hydroxytryptamine 
(1A) receptor. Thus, GR overexpression in the forebrain may cause higher depres-
sivity secondary to a unique pattern of molecular regulation.

Mood is regulated by cortical and limbic regions. As these pathways mature dur-
ing adolescence, they are affected by exposure to gonadal and adrenal hormones. 
Episodes of melancholic depression are often associated with increased secretion of 
glucocorticoids, which might potentially suppress hippocampal neurogenesis. 
Selective serotonin reuptake inhibitors (SSRIs) increase hippocampal neurogenesis 
in animal models of depression in parallel with symptoms improvement [33, 34]. 
These drugs may also block the loss of hippocampal volume associated with depres-
sion duration.

Imaging findings associated with MDD, such as reduced hippocampal volume 
and amygdala hyper-reactivity, are more consistently observed in maltreated indi-
viduals, and may represent a marker of the exposure to maltreatment [23]. 
Maltreatment-associated increased risk of depression has been suggested to be 
linked to abuse at specific time-points. Andersen et  al. studied 26 women with 
repeated childhood sexual abuse and 17 women without childhood sexual abuse, all 
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participants were between 18 and 22 years of age. Authors found sensitive period 
effects on hippocampal and amygdala volume, frontal cortex and corpus callosum 
gray matter volume. Hippocampal volume was reduced in association with child-
hood sexual abuse at ages 3–5 years and ages 11–13 years. Corpus callosum was 
reduced with childhood sexual abuse at ages 9–10  years. Depressive symptoms 
were specifically associated with abuse experiences in the age range 3–6  years. 
Andersen and colleagues suggest that childhood maltreatment in this time window 
initiates a cascade of consequences leading to hippocampal morphological abnor-
malities and vulnerability to depression. Reduced hippocampal volume is one of the 
most consistent brain finding in depression. Animal studies support that early life 
stress results in a 34–36% reduction in synaptic density in the hippocampus. 
Preclinical works by Anacker and colleagues highlight the importance of hippocam-
pal neurogenesis to regulate the hypothalamus-pituitary-adrenal (HPA) axis, which 
may play a crucial role in the development and in the resolution of depressive symp-
toms. A recent study shows that increased neurogenesis in the dentate gyrus is 
linked to resilience to stress, while reduced neurogenesis is linked to increased 
stress response, depression, and cognitive inflexibility [33].

Another time period sensitive to maltreatment and depressive symptoms is teen 
age years [7]. Andersen et al. show that exposure to a stressful event between 14 and 
16 years is associated with developmental changes in the prefrontal cortex (PFC), 
including synaptic loss [35]. Synaptic loss was also observed in an adolescent model 
of social stress in rats, and depressive symptoms manifested immediately [36]. 
Depressive episodes in adolescents often occur within a year of exposure to one or 
more significantly stressful life events and might be the result of stress-induced 
alterations in prefrontal development (see [7]). An important task of the PFC is to 
regulate the amygdala as already mentioned. By weakening the connection between 
the prefrontal cortex and the amygdala, the prefrontal cortex may not be able to 
adequately correct for impulses from the amygdala, which could predispose an indi-
vidual to depression.

9.2.6  Childhood Trauma, MDD, and Physical Health

Patients with MDD have shorter life expectancy than the general population. A 
recent large register study from Denmark consisting of more than 100,000 people 
confirms that patients with MDD have on average a 14-year reduction in life expec-
tancy in males and a 10-year shorter life expectancies in females [37]. Yet, not much 
is known about the mechanisms behind this reduced life expectancy. Intriguingly, 
the large ACE study of more than 9,000 individuals identified that subjects who had 
experienced four or more types of childhood exposure had a 4- to 12-fold increased 
health risks for alcoholism, drug abuse, and a 1.4- to 1.6-fold increased risk for 
physical inactivity and severe obesity [31]. The more types of childhood adversities 
the individual reported, the more somatic comorbidities were likely to be present 
including ischemic heart disease, cancer, chronic lung disease, skeletal fractures, 
and liver disease. The ACE study confirms that childhood adverse experiences are 
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strongly related to having multiple health risk factors in adulthood [31], which 
needs to be studied further.

9.3  Response to Antidepressants 
and Psychosocial Interventions

Both psychotherapy and psychopharmacology are effective in treating 
MDD.  However, as many as approximately 30% of patients do not remit from 
MDD, even after several treatment trials (for an excellent review see [4]). 
Interestingly, as shown earlier in this chapter, patients with MDD who report child-
hood trauma are less likely to remit and more likely to have more episodes. Thus, 
patients with childhood trauma may represent a subgroup with poorer response to 
treatment. The biological or psychological mechanism linking trauma to dimin-
ished response to treatment is still poorly understood.

Studies exploring treatment resistance in MDD could also integrate childhood 
trauma as a potential predictor of nonresponse. Indeed, childhood trauma has been 
associated with a poorer response in resistant depression [38, 39]. Randomized con-
trolled trials on the efficacy of interventions should assess childhood trauma at base-
line in order to study how this factor is relevant in selecting those who might or 
might not respond to treatment. For example, in the recent large study (N > 1.000) 
by Williamsen et al., patients with MDD who reported childhood abuse or neglect 
were 1.6 times less likely over 8 weeks of treatment with one of three randomly 
assigned antidepressants, to benefit from a typical first-line antidepressant than indi-
viduals without trauma. Especially reports of early childhood trauma (occurred at 
age 7 or earlier) of physical, sexual, or emotional abuse were associated with a 
worse response to the drugs. By the end of the treatment period, only 18% of 
depressed participants with a history of abuse from age 7 or earlier had at least a 
50% reduction in depression symptoms and only 16% achieved remission. This 
contrasted with MDD without childhood trauma where 82% had a 50% reduction in 
symptoms over the time of treatment, and 84% achieved remission [11].

Guidelines indicate that for people with moderate or severe depression, the most 
effective treatment is a combination of antidepressant medication and psychological 
intervention, for example, cognitive behavioral therapy (CBT). CBT is based on the 
assumption that maladaptive believes contribute to the onset and maintenance of 
MDD. According to Beck’s model, a change in these maladaptive representations 
can lead to changes in emotional regulation and dysfunctional behaviors. Although 
it is beyond the scope of this chapter to review CBT, a trauma-focused cognitive 
behavioral therapy (TF-CBT) was developed to address the multiple negative 
impacts of stressful or traumatic life events for children and adolescence and for 
their parents/primary caregivers (see the recent paper by de Arellano and colleagues 
[40] for more details). In short, TF-CBT provides psychoeducation and assists cli-
ents in developing coping mechanisms for when they are confronted with any 
abuse-related memories and feelings. Consequently, TF-CBT aims to reduce the 
anxiety that underlies PTSD as well as depression.
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9.4  Biological Mediators of the Links Between Childhood 
Trauma and MDD

It is beyond the scope of this chapter to review all the relevant biological systems 
that might play a role in mediating the impact of childhood trauma on the risk of 
developing MDD or a more severe form of the disorder. Some of the biological 
systems (neuroplasticity, inflammation, circadian system, or HPA axis) could be 
much more central as first-line mechanisms linking childhood trauma to MDD sus-
ceptibility. Second, independently of psychiatric diagnoses, childhood trauma 
induces long-term modifications in inflammation processes [41–43]. Patients with 
MDD show abnormalities in the levels of C-reactive protein (CRP) [44], and of var-
ious cytokines such as interleukin (IL)-2 receptor, tumor necrosis factor-α, soluble 
tumor necrosis factor receptor type 1, IL-6 and IL-4 [45]. A clear majority of studies 
indicate that patients with MDD have also reduced Brain-Derived Neurotrophic 
Factor (BDNF) in serum and in plasma and HPA axis abnormalities. The underlying 
mechanisms are still largely unknown. The role of long-term changes in biomarkers 
following childhood trauma experiences is warranted. How trauma may influence 
brain function and structures will also be discussed below.

9.4.1  HPA Axis

Patients with depression often show changes in the HPA axis functioning. 
Hyperactivity of the HPA axis is one of the most commonly observed biological 
abnormalities in depression. It has been suggested that childhood traumatic events 
lead to persistent neurobiological abnormalities predisposing patients to depression 
[46]. One of these neurobiological abnormalities is represented by changes in the 
HPA axis. Numerous studies have shown that childhood traumatic events are associ-
ated with changes in the HPA axis, and both an increase [47] and reduction in cor-
tisol secretion (biological “stress hormone”) [48] have been reported. These 
inconsistent findings may be a result of diurnal rhythm differences (patterns of 
activity or behavior that follow day–night cycles), cortisol measured as a reactivity 
to a behavioral stressor as opposed to baseline cortisol levels, and differences in the 
studied sample, for example, healthy individuals with childhood trauma compared 
to patients with a severe mental illness with childhood trauma. Cigarette smoking 
and alcohol use have also been linked to a blunted stress reactivity in individuals 
reporting childhood trauma [49], and exposure to smoking and alcohol use may 
vary between studies.

9.4.2  BDNF

BDNF is essential for the human brain. BDNF promotes neuronal growth and dif-
ferentiation during brain development, and increase synaptic plasticity and mainte-
nance of neurons in adult life [50]. It crosses the blood–brain barrier (BBB), and 

M. Aas and B. Etain



171

peripheral levels are highly correlated with levels in the cerebrospinal fluid (r = 0.8) 
[51]. Over the last decade, a large number of studies have found low levels of 
BDNF in neurodegenerative and neuropsychiatric disorders [50]. Low levels are 
observed in MDD [52, 53]. To this end, mechanisms driving reductions of BDNF 
levels in MDD are unclear. Later clinical illness course, characterized by more 
episodes [54], and/or the current mood episode [53] have been suggested to influ-
ence BDNF levels. BDNF has also been suggested as a marker of illness stage. Bus 
et al. [53] recently showed that patients with a treatment-resistant depression were 
more likely to have lower BDNF levels over a 2-year period, while patients with 
higher BDNF were more likely to be in remission at follow-up [53]. Interactions 
between high exposure to childhood trauma experiences and reduced BDNF levels 
have been proposed. BDNF protects the brain from the toxic effect of glucocorti-
coids (stress hormone) and support neurogenesis [55]. Although we and others 
have previously shown that childhood trauma experiences reduce BDNF levels 
[56, 57], it is possible that reduced BDNF levels prior to childhood trauma increase 
the adverse effect of childhood trauma experiences on brain development, accom-
panied by more severe neurodevelopmental changes following trauma. This is sup-
ported by a recent study showing emotional reappraisal linked to psychopathology, 
and smaller hippocampal volume in depression following childhood traumatic 
events in Met carriers only of the BDNF val66met [58, 59], a specific gene variant 
linked to reduction of BDNF in plasma. It should be mentioned that one study 
found higher peripheral BDNF following trauma events [60] in MDD, potentially 
indicating an increase in BDNF levels as a possible attempt to neutralize the nega-
tive effects of childhood trauma on the brain.

9.4.3  MRI Changes

Inadequate input (defined as “neglect”) as well as abuse have been associated with 
reduced gray and white matter volumes. Specific disruptions in connectivity between 
the amygdala and the prefrontal cortex (PFC) have been demonstrated. This is inter-
esting, as the prefrontal cortex can regulate inputs from the amygdala, and if this 
control function is weakened, children may be predisposed to later depression. 
Indeed, having a strong functional connectivity between amygdala and prefrontal 
cortex has been linked to resilience after stressful life events. The effects of depriva-
tion on subcortical structures are mixed, however. For example, neuro- imaging stud-
ies of children raised in institutions have found inconsistent effects on amygdala and 
hippocampal size [61–63] relative to controls. The amygdala has become an increas-
ingly important component of theories of depression, largely based on imaging stud-
ies of mood regulation. The amygdala is over-responsive to fearful stimuli in 
depression [64], without being properly regulated by the prefrontal cortex. Patients 
with MDD fail to show the evidence of cognitive adjustments (increased activity in 
bilateral dorsolateral prefrontal cortex on post-error trials), which is observed in 
healthy control groups. This could lead to an excessive and persistent degree of nega-
tive affectivity, which is believed to be a vulnerability factor for depression.
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9.4.4  Childhood Trauma and the Reward System

Recent studies indicate that a history of childhood trauma influences the reward 
system, which again, may be at stake in MDD.  Impaired reward learning has 
emerged as a key characteristic of MDD and may be a vulnerability marker in indi-
viduals with remitted MDD [65]. This is supported by studies showing diminished 
reward responsiveness in MDD with acute depressive symptoms [66] and with 
higher severity of distress/misery symptom [67]. Blunted reward sensitivity is also 
reported in high-risk individuals for depression [68], and observed in remitted MDD 
currently in an euthymic phase [65]. Neurobiological pathways through which a 
history of childhood trauma may contribute to reduced motivation and increased 
negative mood have been suggested, with a recent study showing a blunted reward 
responsiveness in women with childhood sexual abuse, after correcting for current 
symptom levels [69]. Likewise, another study showed a link between cumulative 
childhood trauma and blunted reward responses [70].

Studies using event-related potentials (ERPs) during a probabilistic reward task 
in conjunction with functional magnetic resonance imaging (fMRI) [71, 72] demon-
strate variations in reward positivity (RewP) amplitude to activation within the 
“brain reward pathway,” particularly the ventral striatum, anterior cingulate cortex 
(ACC), and midfrontal cortex. A pharmacologic manipulation hypothesized to 
reduce phasic striatal dopaminergic responses has also been found to affect RewP 
and the underlying ACC activation [73], suggesting that the RewP may provide an 
index of phasic reward signaling that originates in the striatum and projects to the 
ACC. A recent study revealed reduced activity in the ACC in patients with remitted 
MDD during a reward processing task, supporting reduced reward responsiveness 
in MDD in euthymic phases [65]. Dysregulation of the reward system, including 
blunted ACC activation  in remitted MDD, could be a long-term neurobiological 
abnormality predisposing individuals with childhood trauma to depression.

9.4.5  Childhood Trauma and Sleep Abnormalities

Patients with MDD also show major sleep disturbances [74, 75] (insomnia, hyper-
somnia, delayed sleep phase, etc.). Indeed, in the general population, childhood 
adversity is a risk factor for adult sleep disorders [76, 77]. Since the circadian 
system modulates the biological responses to stressful environmental factors, this 
hypothesis requires more attention. To date, only one study has explored such a 
hypothesis among patients with anxiety and depressive disorders and found that a 
high stress load in childhood was associated with alterations in several sleep 
parameters assessed with actigraphy [78]. Schafer and Bader [78] gave 48 psychi-
atric outpatients a self-report questionnaire assessing current depression, current 
anxiety symptoms, and stress load to investigate such constructs in childhood 
(before the age of 13 years), adolescence (between the age of 13 and 18 years), and 
adulthood (between the age of 19 and current age). Biological measures using 
actigraphy over a week period were used to assess sleep quality. Participants also 
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kept a diary about sleep patterns. High stress load in childhood, but not in adoles-
cence, was associated with shortened total sleep time, prolonged sleep onset 
latency, decreased sleep efficiency, and an increased number of body movements 
in sleep, even after accounting for the effects of later occurring stress and psycho-
pathological symptoms such as depression and anxiety scores. These findings indi-
cate that stress in childhood may have long-term effects on sleep patterns. Results 
are consistent with findings from previous studies indicating an association 
between childhood adversities and higher levels of nocturnal activity. They also 
suggest that high stress load during childhood might be a vulnerability factor for 
sleep continuity problems in adulthood. To date, few studies have investigated how 
sleep problems in depression following childhood trauma experiences are associ-
ated with cognitive functioning (such as reduced memory and attention) and 
reduced gray matter volume as observed in depression. For example, a large study 
by Wan et al. [79] on more than 2,000 individuals followed up for 4 years showed 
that those  who developed long sleep latency (>30  min), long sleep duration 
(≥7.95 hours), and late midsleep time (after 3:00 am) at baseline were related to 
the risk of cognitive decline at 4-year follow-up. Numerous studies have been pub-
lished showing a link between sleep deprivation and cognitive functioning (see, for 
example, the review article by Alhola et  al. [80]), demonstrating that acute and 
chronic sleep problems are linked to attention and working memory deficits. 
Interestingly, subjective sleep problems are also linked to gray matter reduction 
[81]. The study by Chao and colleagues [81] investigated subjective sleep prob-
lems in 144 war veterans and found that veterans with depression scored higher on 
subjective sleep problems assessed with the Pittsburgh Sleep Quality Index (PSQI). 
In addition, those who reported traumatic events were more likely to report prob-
lems with sleep, and those who reported sleep problems were more likely to have 
reduced total cortical and frontal gray matter volumes compared to those who did 
not report sleep problems. Some of the cognitive deficits and brain alterations 
observed in MDD may thus be related not only to abnormalities in the HPA axis, 
but also to abnormalities in sleep patterns following trauma experiences, although 
this hypothesis needs further clarifications.

9.4.6  Gene–Environment Interactions in MDD

Genome-wide association studies (GWAS) in MDD have typically failed to identify 
the specific genetic variants involved [82]. Gene–environment interactions (GxEs) 
whereby a person inherits sensitivity to environmental factors, are believed to have 
an important role in MDD [83]. In view of the many studies demonstrating altered 
HPA axis activity in MDD and the prominent role of childhood trauma in risk for 
MDD, it is not surprising that many research groups have sought to determine 
whether polymorphisms in candidate genes in the HPA axis and other biological 
systems that modulate stress responses influence the risk for MDD by interacting 
with childhood abuse and neglect. Diathesis-stress theories of MDD predict that 
individuals’ sensitivity to stressful events depends on their genetic makeup. This 
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mechanism is called “gene–environment interaction” in which the phenotypic 
response to the environment is conditioned by the genotype of the individuals. 
Although several potential candidate genes such as the serotonin transporter 
(SLC6A4), CRH receptor 1 (CRHR1), and the gene encoding peptidyl-prolyl cis- 
trans isomerase (FKBP5) have been identified in the interaction with childhood 
trauma, replication studies have been inconsistent. Otte and colleagues suggested 
that differences in the timings and the type of adverse environmental circumstances 
have hampered replication studies of single candidate genes [4]. Regarding the 
interaction between SLC6A4 and childhood trauma in MDD, Culverhouse et  al. 
suggested no major interaction [84].

9.4.7  Polygenic Risk Score for MDD and Childhood Trauma

More than two decades has passed after the ground-breaking study by Caspi and 
colleagues showing that individuals who carried at least one short variant of the 
serotonin transporter gene (5-HTTLPR) were more likely to become depressed after 
experiencing negative life events compared to the participants who were homozy-
gotic long-long carriers of the serotonin transporter gene [85]. Today most recent 
studies are investigating combinations of polygenic risk scores for MDD (as the 
current knowledge is that MDD is a polygenic illness) and stressful life events. 
MDD is likely to be highly polygenic, arising from the combined effect of many risk 
variants, each with small effect sizes [82, 86]. Polygenic risk scoring can be used to 
test the effect of multiple genetic variants simultaneously. Polygenic risk scores are 
calculated by using subsets of single nucleotide polymorphisms (SNPs) from 
genome-wide association studies (GWAS), which are selected according to their p 
value and weighted by their effect size, to calculate a polygenic risk score (PRS) for 
each individual in an independent validation sample. The PRS can then be tested for 
its ability to differentiate between cases and controls in the validation dataset [87, 
88]. These findings have led to the hypothesis that GxEs in a highly polygenic trait 
such as MDD may involve multiple genetic variants rather than one specific locus, 
in interaction with environmental risk factors. Indeed, interactions between poly-
genic scores for MDD and childhood trauma were found to increase risk for depres-
sion in the NESDA sample, accounting for 0.6% of variance in MDD status [89]. 
The latter study included a sample of more than 1,500 individuals with an MDD 
diagnosis and 340 healthy individuals (controls). More than 900 of the patients had 
a chronic MDD. Authors found that the polygenic risk scores and childhood trauma 
independently affected MDD risk, and the effect of polygenic risk scores on depres-
sion is increased in the presence of childhood trauma. Hence, the study showed that 
individuals with both high polygenic risk scores and exposure to childhood trauma 
were particularly at risk for developing MDD.

A second study that investigated potential  interactions using polygenic risk 
score for MDD and information on childhood trauma was published by Mullin and 
colleagues in 2016 [90]. PRS significantly predicted depression, explaining 1.1% 
of variance in phenotype. Significant interaction between PRS for MDD and 
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childhood trauma was found (p = 0.002), but showed an inverse association with 
MDD status, opposite to the one found in previous studies [89]. Authors concluded 
that cases who experienced more severe CT tended to have a lower PRS than other 
cases or controls. Thus, such observation would suggest that childhood trauma is a 
risk factor for MDD, especially in those with low polygenic risk. Hence, individual 
with multiple childhood experienced trauma may be at risk for developing MDD 
even if their genetic makeup is low.

It should be noted that a study by Peyrot and colleagues [91], the largest and 
most recent study on polygenic risk for MDD and childhood trauma, did not find 
evidence for any interaction. This study suggested that the genetic heterogeneity of 
MDD is not attributable to genome-wide moderation of genetic effects by childhood 
trauma. It tested interactions between polygenic risk for MDD and childhood 
trauma in almost 6,000 individuals from nine cohorts contributing to the Psychiatric 
Genetic Consortium that had available data on childhood trauma. As expected, 
patients with MDD were more likely to report a history of childhood trauma com-
pared to healthy individuals. The polygenic risk score explained from  1.18% to 
1.71% of variation in MDD risk. No evidence for interaction between PRS and 
childhood trauma was observed.

9.4.8  Epigenetic Molecular Mechanisms

The biological substrate of the deleterious effects of childhood trauma in individu-
als may also involve epigenetic modifications [23]. One adaptive mechanism to 
modulate stress response is supposed to act through subtle modifications of gene 
expression, primarily through epigenetic mechanisms such as methylation and 
modifications of amino acids in a histone protein. Both pre- [92] and perinatal [93] 
stress have long-term effects on the HPA axis [94] in rodent models and humans. 
The altered HPA axis in adult humans exposed to childhood trauma could be related 
to epigenetic changes of stress regulatory genes, such as the glucocorticoid receptor 
(GR) gene, also called the “NR3C1 gene” or the FKBP5 gene [95] (a glucocorticoid 
receptor co-chaperone). It has been suggested that epigenetic modifications in 
response to early environmental conditions are key mechanisms to explain the 
effects of childhood adversity on the increasing risk of psychopathology in adult-
hood. This remains to be thoroughly explored in MDD [96].

One intriguing factor that might explain reduced physical health in MDD patients 
who report childhood trauma experiences is the observation of shorter telomere 
length following childhood trauma experiences. Telomeres are DNA–protein struc-
tures at the tails of chromosomes that shorten with increasing age in most human 
tissues [97, 98]. Human telomeres are composed of tandem repeats of the TTAGGG 
sequence and average between 6 and 12 kilobases (kb) in length [97, 99]. When 
telomeres become critically short, the risk of cellular apoptosis “cell death” is 
increased, and proliferation is stopped, which eventually compromises tissue 
renewal capacity and function [100]. Telomere length (TL) may, therefore, repre-
sent a “molecular clock” that contributes to aging and altered physical health. 
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Studies report shorter age-adjusted TL in depression [101]. A growing body of evi-
dence has linked chronic stress and childhood traumatic events to accelerated short-
ening of TL [102–104] suggesting a link between accelerated aging in maltreated 
patients. Reduced TL might be a mediator between childhood trauma and poorer 
physical health in MDD, which needs further explorations.

9.5  Clinical Recommendations in Daily Practice

First, a routine assessment of childhood trauma in both the early phases and estab-
lished cases of MDD should be systematically undertaken due to the heightened risk 
of developing a more severe illness over time. It has previously been reported that 
abuse is often inadequately assessed in psychiatric clinics [105], an aspect that 
needs consideration in the overall assessment process. The assessment of childhood 
trauma is particularly required for subgroups of patients with early onset MDD, 
comorbidity with suicide attempts or substance misuse, high level of mood recur-
rences or greater mood instability (as a categorical pattern, i.e., rapid cycling or as 
a dimensional one, i.e., affective lability), and lack of response to antidepressants. 
In routine practice, the assessment should be undertaken using clinical interviews 
and will also benefit from the systematic use of questionnaires. It is beyond the 
scope of this chapter to discuss in depth the respective psychometric properties of 
interviews and self-reports. Since numerous self-reports and interviews exist with 
some differences in psychometric qualities, none of them can be recommended 
more than another [106]. Nevertheless, the use of the CTQ may be relevant as it is 
widely used in clinical research in MDD, and explores different subtypes of trauma 
and not only physical or sexual abuse [30].

Second, identifying childhood trauma could be the focus of early intervention 
strategies and approaches to potentially prevent exposed individuals from develop-
ing an unalterable chronic illness over time; however, this is only speculation. As 
described by Thompson and colleagues [107], examples of treatment targets (work-
ing directly on the dissociative experiences in response to trauma) could be psycho-
logical techniques, coping strategies, body awareness/mindfulness techniques, and 
stress management. Because a history of childhood trauma is also associated with 
reduced functioning in childhood, reaching these individuals before illness onset 
could potentially reduce the severity and (hypothetically) development of the ill-
ness. Existing data supports several psychological interventions in effectively pre-
venting or treating the negative consequences of childhood trauma in general (eye 
moment desensitization and reprocessing [EMDR], trauma-focused Cognitive 
behavioral therapy [t-CBT] for sexually abused children) [108–110]. Landin- 
Romero et al. [110] and Mueser et al. [111] assessed using CBT a sample of 108 
patients with PTSD and either major mood disorder (85%), schizoaffective disor-
der, or schizophrenia (15%), of whom 25% also had a borderline personality disor-
der. Interestingly, CBT patients improved significantly more than patients in the 
treatment as usual group at a blinded posttreatment and the 3- and 6-month follow-
up. As childhood trauma is associated with affective dysregulation [112, 113] and 
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impulsivity [114], psychosocial therapies should target not only traumatic experi-
ences per se but also cognitive defects or the emotional dysregulation linked to 
traumatic experiences. In this context, therapies that target emotional regulation or 
cognitive functioning might help counterbalancing the negative effects of trauma. 
To date, this is an under-researched field, which deserves more attention. This will 
also open discussions about how those patients with MDD exposed to trauma would 
respond in a similar manner to “classical” or more targeted psychosocial therapies.

Intriguingly, Eye Movement Desensitization (EMDR) therapy showed good 
results in treating individuals with a history of trauma. The recent meta-analysis by 
Chen and colleagues [115] suggests that EMDR reduces symptoms in PTSD symp-
toms, depression, and/or anxiety both posttreatment and at follow-up compared 
with all other alternative therapies (cognitive behavioral therapy, individual/group 
therapy, and fluoxetine) and control treatment (pill placebo, active listening, and 
treatment as usual). EMDR was originally validated only for trauma-related disor-
ders such as PTSD. A recent review suggests that EMDR is effective in treating 
trauma in patients cutting across diagnostic groups of MDD, bipolar disorder, and 
schizophrenia [116]. Recent studies have been positive showing that EMDR reduces 
depressive symptoms in MDD [117]; however, the studies are until now scarce. 
EMDR may be a promising treatment for MDD patients with childhood trauma 
experiences who do not respond to treatment as usual or in combination with tradi-
tional treatment.

We have already mentioned that patients with depression tend to have abnor-
malities in the HPA axis, with studies showing elevated HPA activity. As a poten-
tial future perspective, biological systems mentioned above may interact and 
converge to a high physical burden and reduced life expectancy in patients with a 
severe mental disorder [118]. Indeed, a meta-analysis by Norman et  al. [27] 
explored the long-term consequences of childhood abuse and neglect, and found 
associations not only with psychiatric, but also with physical disorders. Through 
long-lasting consequences on the alterations of immune-inflammatory markers, 
sleep parameters, and HPA axis, childhood trauma might be associated with poor 
health conditions that should be addressed in treatment, in addition to regular psy-
chiatric treatment.

9.6  Conclusion

This chapter discussed the role of childhood trauma in MDD and contributed to a new 
understanding of the negative consequences of early life stress. The aim was to frame 
childhood trauma in a biological context of susceptibility and to discuss novel long-
term pathophysiological consequences in MDD. Childhood traumatic events are risk 
factors for developing MDD, in addition to a more severe clinical presentation over 
time. Patients with MDD who have been exposed to childhood maltreatment have an 
earlier age at onset, greater symptom severity, more comorbidities, a greater risk for 
suicide, and poorer treatment response than non- maltreated individuals with the same 
diagnosis [23]. Childhood trauma leads to alterations of affect regulation, impulse 
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control, and cognitive functioning that might decrease the ability to cope with later 
stressors. Childhood trauma interacts with several genes belonging to different bio-
logical pathways (HPA axis, serotonergic transmission, neuroplasticity, immunity, 
calcium signaling, and circadian rhythms) to increase the risk for MDD or a more 
severe clinical expression of the disorder. Epigenetic factors may also be involved in 
the neurobiological consequences of childhood trauma in MDD. Biological sequelae 
such as chronic inflammation sleep disturbances or telomere shortening are potential 
mediators of the negative effects of childhood trauma in MDD, in particular, regarding 
physical health. The main clinical implication is to systematically assess childhood 
trauma in patients with MDD, or at least in those with a severe, instable, or resistant 
course. The challenge for the next years will be to fill the gap between clinical and 
scientific research and routine practice since recommendations for managing this spe-
cific population are lacking. Little is known on which psychotherapies should be pro-
vided or which targets therapists should focus on, as well as on how childhood trauma 
could explain the resistance to antidepressant and mood stabilizers. Future research 
should focus on providing evidence-based trauma interventions in MDD. Treating 
childhood trauma experiences early could potentially reduce MDD cases, thus 
improving quality of life in patients and reducing society costs.
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10Childhood Trauma in Psychoses

Ruud van Winkel and Aleksandra Lecei

10.1  Introduction

“I was convinced that we were on the verge of a world war. The public defense sirens were 
tested every first Monday of the month. To me, those sirens meant that the cruise missiles 
had already been launched. We had just minutes to do what had to be done: find each other 
and wait to die. Sometimes I could actually feel the radiation taking effect. I felt nauseous 
and believed that my hair was falling out. The rest of the world pretended to carry on as 
normal, but I could see that everyone was afraid. They knew that we were all about to suffer 
a slow, painful death, but nobody knew how to prepare for it. […] The strange thing is that 
time did not exist for me in that situation. […] It is a kind of vacuum, no-man’s-land. Not 
in real life, but also not dead. […] Now I no longer see my psychoses as isolated psychopa-
thology. […] My psychoses are my way of reacting to my life history. They are my response 
to the unpredictable abuse I had to face as a child. I hit my father back when I finally was 
angry enough, after years of submission. My father left the house after threatening to kill 
himself, after which the whole family turned against me. […] In the years to follow I lost 
all my strength and exchanged it for guilt, fear, and incomprehensible psychotic experi-
ences. I became the problem that had to be solved. I don’t think that abuse itself is a strong 
cause for psychosis. […] I think that the threat and the betrayal that come with it feed psy-
chosis. The betrayal of the family that says, “you must have asked for it, ” instead of stand-
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ing up for you. That excuses the offender and accuses the victim. And forces the child to 
accept the reality of the adults. That forces the child to say that the air is green, while she 
sees clearly it is not green but blue. That is a distortion of reality that is very hard to deal 
with when you’re a child. You are forced to betray yourself [1].”

This piece is a first person account of a woman with psychosis and a history of 
childhood trauma. Psychosis is a mental health disturbance that can cause people to 
perceive and interpret the world differently from those around them. Symptoms can 
fall into one or more of two categories: positive and negative. Positive symptoms 
include hallucinations (i.e., seeing, hearing, and feeling things that are not there), 
delusions (i.e., false beliefs), and disorganized speech and/or behavior. Negative 
symptoms relate to functions that are diminished or absent in patients with psycho-
sis, such as loss of motivation, flat affect, and apathy. If more than two symptoms 
are present during at least 6 months and cause functional dysfunction, the psychotic 
disorder is referred to as schizophrenia (Fig. 10.1).

Evidence accrued in recent years that psychotic experiences are common in the 
general population with a lifetime prevalence of 7.2% [2]. Psychotic experiences 
can be fleeting hallucinations, suspiciousness, paranoia, and magical thinking. 
These are associated with a greater risk for later development of psychotic disorder 
(or other disorders) and have been reported in young children and adolescents, too 
[3]. It is, then, important to look into early childhood experiences that may be on the 
etiological pathway to psychosis. A possible causal role of childhood trauma has 
been proposed decades ago, not just because a significant proportion of people with 
psychosis reports a history of adversity [4]. Childhood trauma refers to a broad 
range of adverse experiences usually before the age of 16, including life events 
(e.g., death of a parent, environmental catastrophes) or single and/or repeated mal-
treatment (e.g., sexual abuse, physical abuse, physical neglect, emotional abuse, 
emotional neglect, peer bullying, i.e., maltreatment with the intention to harm). In 
this chapter, we will focus on the latter and discuss the different levels through 
which childhood trauma (which in the literature is sometimes also referred to as 
“adversity” or “maltreatment”) might exert its influence on the development of 
psychosis.

Schizophrenia

Positive symptoms Negative symptoms

Delusions

Hallucinations

Disorganized speech

Disorganized behavior

Loss of motivation

Cognitive blunting

Anhedonia

Apathy

Fig. 10.1 Positive and 
negative symptoms of 
schizophrenia
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10.2  The Epidemiological Evidence for a Link Between 
Childhood Trauma and Psychosis

Evidence is amassing that consistently points in the same direction: childhood 
adversities, specifically with the intention to harm, are associated with an increased 
risk for psychosis. In a comprehensive meta-analysis, Varese and colleagues identi-
fied 36 studies with a combined sample size of 80,000, and concluded that child-
hood adversities were associated with a two- to fourfold increased risk for later 
psychosis [5]. The overall association was 2.78 increased odds, irrespective of study 
design. More specifically, zooming in on different forms of adversity, the odds 
rations reported were 2.4 for bullying, 3.4 for emotional abuse, 2.9 for neglect, 3.0 
for physical abuse, and 2.4 for sexual abuse. Only parental death was non- 
significantly associated with psychosis (odds 1.7) [5]. There is, furthermore, some 
evidence for a dose–response relationship [6–10]. Research suggests that for each 
additional indicator of maltreatment, there would be a modest linear increase in risk 
for psychosis [11].

Since the review by Varese and colleagues, additional evidence has been pub-
lished suggesting that a history of childhood trauma is not just common among 
those with a psychotic disorder, but also among those on the psychosis spectrum, 
including children and adolescents [7, 12–26]. In a prospective study using a large 
twin cohort, researchers assessed childhood trauma and psychotic experiences at 
age 5, 7, 10, and 12 years. They found that maltreatment by an adult, as well as peer 
victimization with intention to harm were associated with a 3.3 increased risk for 
psychotic experiences [27]. This is further underlined in  a study conducted by 
Kelleher and colleagues who found that after cessation of trauma in adolescence, 
psychotic experiences may also  stop [7]. Thus, when studying the association 
between childhood trauma and psychosis, it may be important to move away from 
categorical diagnoses and consider the whole psychosis spectrum.

10.3  The Question of Causality

It is generally assumed that childhood trauma is a causal risk factor in bringing on 
later psychosis. However, before such a claim can be substantiated, a number of 
issues need to be addressed. These include, among others, the question of robust-
ness, temporality and genetic confounding when studies are summarized in a review 
[7, 28]. As evident from the meta-analysis by Varese and colleagues [5], there seems 
to be a well-established robust and strong association between childhood trauma 
and psychosis across different samples along the psychosis continuum. The same 
meta-analysis also summarized findings that point toward a dose–response relation-
ship [5]. However, these studies were unable to determine the directionality of the 
association between childhood trauma and psychosis. While the assumption may be 
that childhood trauma increases the risk for psychosis, other explanations may also 
need to be considered [28, 29] (Fig. 10.2).

10 Childhood Trauma in Psychoses



188

A possible alternative could be the hypothesis of “reverse causation.” This would 
be the case if early symptoms of psychosis were to lead to an increased risk of expo-
sure to childhood adversity. Psychotic symptoms would then have to be caused by 
other factors, and experiences of childhood adversity would only follow later in a 
person’s development [28]. To test this hypothesis, temporality needs to be deter-
mined, but obviously, this is very difficult in the context of childhood trauma since 
prospective studies are ethically difficult. Therefore, only a few studies to date have 
been able to successfully adopt this approach, and even fewer have assessed whether 
psychotic experiences were present before the exposure to childhood traumatic 
events [28]. In one study,  researchers found that individuals who were sexually 
abused before the age of 16 had a twofold increased risk for developing any diagno-
sis of psychotic disorder, and a 2.6-fold increased risk for schizophrenia, compared 
to age- and gender-matched non-abused individuals [30]. Similarly, another pro-
spective study found that those maltreated before the age of 12 had a 3.16-fold 
increased odds to report psychotic symptoms later in life [27]. Neither one of these 
studies, however, was designed to establish temporality of onset of psychotic symp-
toms. Recently, two studies have been published that prospectively examined 
both exposure to childhood trauma and psychotic symptoms. The findings exem-
plify that, whereas childhood traumatic experiences increased the odds for later 
psychotic symptoms, psychotic experiences also predicted a greater risk for expo-
sure to traumatic events [7, 31]. The observation of a bidirectional relation calls to 
consider another, though not necessarily mutually exclusive, explanation.

Before causality, or any relationship can be established, the possibility that both 
childhood trauma and psychotic symptoms are caused by a third factor needs to be 
ruled out. It is conceivable that the exposure to early life adversity is not random, but 
may develop out of a preexisting vulnerability, such as genetic vulnerability. The 
hypothesis of a “gene-environment correlation” postulates that a genetic predisposi-
tion would lead to both an increased likelihood of exposure to traumatic events, as 
well as to the later expression of psychotic symptoms. In this case, individuals with an 
increased genetic risk for psychosis would be more likely to be exposed to adversity 

A. Causal association:

Exposure to childhood trauma induces psychosis.

B. Reverse causality:

Psychotic symptoms increase risk for CT.

CT Psychosis

CT Psychosis

Psychosis

Genetic risk
CT

Psychosis

Genetic risk
CT

D. Genetic mediation of environmental influences

Genetic risk increases risk for psychosis and CT. 
CT also affects the risk for psychosis.

C. Genetic confounding (G x E correlation)

Genetic risk simultaneously increases risk for psychosis
and CT. CT is not associated with psychosis.

Fig. 10.2 Etiological models explaining the association between childhood trauma (CT) and psy-
chosis [28]
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due to inborn traits associated with psychosis, such as impaired social functioning or 
cognitive abilities [32–34]. In this case, the association between childhood trauma and 
psychosis  may seem statistically plausible, when in fact  this association could be 
explained by underlying genetic vulnerability. In other words, the relation between 
childhood trauma and psychosis would be “genetically confounded” [19, 28, 29].

There are different ways of controlling for “genetic confounding.” An exten-
sively applied approach is to use family psychiatric history as a proxy for genetic 
risk. Studies that adopted this approach did not find evidence that family liability 
confounded the association between childhood trauma and psychosis. Neither did 
they find evidence that combined family liability and childhood trauma increased 
the odds for later psychosis beyond the effect of each individually [8, 35], (for a 
review see [36]). Another method is to use direct measures of genetic vulnerability. 
A number of studies looked at specific candidate genes (i.e., genes that are thought 
to be either implicated in psychosis itself, or in possible mechanisms underlying 
psychosis onset) [37–40]. Again, others computed a polygenic risk score for schizo-
phrenia. A polygenic risk score is a way to combine genome-wide genetic liability 
into one variable by summing up and weighting all risk alleles carried by one indi-
vidual [41]. This approach could not confirm (passive) gene–environment correla-
tion either [36]. However, neither of these concepts is currently able to capture all 
relevant genetic risks [19, 28, 29]. To overcome this limitation, the authors of three 
recently published studies used a monozygotic twin-differences approach. The idea 
behind this approach is that if two genetically identical (monozygotic) twins differ 
in environmental exposure, and that exposure is associated with psychotic symp-
toms, the association cannot be attributed to underlying genetic risk alone as mono-
zygotic twins share 100% of their genes [19, 29, 31]. In agreement with the other 
approaches, these studies found that increased levels of  exposure to childhood 
trauma were associated with more symptoms of psychosis, thus showing that the 
association cannot be solely attributed to genetic confounding.

A last consideration concerns the fact that not all individuals with a history of 
childhood trauma continue to experience psychotic symptoms. At the same time, 
whereas a great number of those with a psychotic disorder report having been vic-
timized, not all persons with psychosis have. It is therefore crucial to consider that 
childhood trauma is neither sufficient nor necessary for the onset of psychosis [8, 
28, 42]. Nevertheless, while other genetic and nongenetic factors might play a role 
in the etiology of psychosis, the current literature suggests that at least part of the 
association between childhood traumatic experiences and psychosis is genuine, and 
in agreement with a possible causal explanation [29].

10.4  Differential Sensitivity to Trauma: The Role of Genetic 
and Epigenetic Variation

While multiple studies have shown that the association between childhood trauma 
and psychosis persists even after controlling for genetic risk, it is currently unclear 
how genetic vulnerability plays a role in one’s individual risk to develop psychosis 
following exposure, and which genes are likely to be involved [28, 43, 44]. The 
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current literature, however limited, points to genes that are not specific to psychosis, 
but associated with mechanisms such as neuroplasticity and stress regulation. 
Again, the genetic contribution to  the association between childhood trauma and 
psychosis can be either directly or indirectly examined.

Studies that adopted an indirect approach used family history or a twin-design 
and focused on heritable traits that are thought to be associated with psychosis. 
Based on data from a twin sample from the general population, the authors reported 
that worse cognitive speed, as well as a lifetime diagnosis of depression, moderated 
the effects of childhood trauma on the development of psychosis [45]. However, 
other studies, using family psychiatric history by either looking at parental psychi-
atric history, or at co-twin’s symptoms, found no evidence of an interaction between 
indirect genetic liability and childhood trauma on the emergence of psychotic 
symptoms [27, 31, 35].

A number of studies have used a direct approach by looking at genetic variation 
to examine the interaction between childhood trauma and psychosis. Most of these 
studies examined candidate genes that are involved in regulating neurotransmitters 
(e.g., serotonin transporter gene SLC6A4/5-HTT/, specifically a functional poly-
morphism in the promoter region 5-HTTLPR) [46], neuroplasticity and cell survival 
following stress (brain-derived neurotrophic factor; BDNF) [40, 47], and the stress 
response system (FKBP5) [37]. For example, there is some evidence that a short- 
(s-) allele polymorphism in the promoter region of 5-HTTLPR is associated with 
several psychiatric disorders, possibly through its effects on the stress response sys-
tem [48, 49]. One study found an interaction between 5-HTTLPR variations and 
physical neglect and abuse on cognitive functioning in patients with psychosis [46], 
in line with previous work suggesting that an increased stress response may be asso-
ciated with cognitive impairments [50]. Another study looked at the moderating 
effects of the BDNF-Val66Met polymorphism between childhood trauma on posi-
tive and negative symptoms of psychosis [51]. Valine (Val) and methionine (Met) 
are amino acids that are used in the biosynthesis of proteins. The substitution of 
valine to methionine, by changes in a single base pair of the BDNF gene, may lead 
to differences in the activity of BDNF. The val/met polymorphism has been linked 
to changes in intracellular trafficking (i.e., distribution and release of macromole-
cules throughout and outside of a cell), as well as changes in activity-dependent 
secretion of BDNF [52]. Met carriers with a history of abuse reported more positive 
symptoms of psychosis compared to those with a Val/Val genotype [51]. However, 
others failed to replicate this interaction [40, 47]. A different gene of interest is 
FKBP5, which is thought to be involved in modulating the feedback loop determin-
ing glucocorticoid receptor sensitivity. Collip and colleagues [37] found an interac-
tion between two FKBP5 single nucleotide polymorphisms and childhood trauma 
on psychotic symptoms and increased stress sensitivity in a twin sample from the 
general population. In agreement with these findings, a study of two independent 
samples from the general population found this polymorphism to be related to 
increased early stress sensitivity and the expression of positive psychotic symptoms 
[53]. Another replication study found an interaction between childhood trauma and 
the same polymorphism on schizotypy, psychotic experiences, as well as symptoms 
of anxiety and depression, in the general population [47]. Green and colleagues 
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[38], albeit looking at a different polymorphism, found a variation in combination 
with maltreatment to affect cognition, in those with schizophrenia and healthy con-
trols. For a more extensive overview of relevant gene–environment interaction stud-
ies, we also refer to the chapter by Araceli Rosa and colleagues in this handbook.

While the mentioned studies have looked at variations in DNA sequence, it is 
also possible that childhood trauma exerts its influence through epigenetics [44, 
54]. Epigenetics refers to changes in gene expression rather than modifications of 
the genetic code itself [54]. While this process is not yet fully understood, vigor-
ous scientific attention has been directed to DNA methylation as a mechanism 
through which early life stress may become “embedded” in the genome [55]. An 
animal study found that the level of postnatal maternal care in rodents was associ-
ated with alterations in the methylation of the glucocorticoid NR3C1 receptor 
[56]. A human postmortem study [57] reported increased methylation of the 
NR3C1 promoter and changes in mRNA (i.e., messenger RNA that communicates 
information from DNA to the ribosome about what amino acid sequence should 
be read, thereby specifying gene expression) in those with a childhood trauma 
history, compared to suicide victims and healthy controls. However, a second 
study failed to replicate these findings [56]. A number of in  vivo studies have 
reported altered DNA methylation as a consequence of childhood trauma (for a 
review see [42]). To our knowledge, there is only one study that examined meth-
ylation in first-episode psychosis patients with a history of childhood trauma 
within a considerable sample (nfirst-episode-psychosis = 48; ncontrol = 48) [58]. Researchers 
found lower DNA methylation of LINE-1 (class I transposable elements in the 
DNA) sequences in those patients. However, in a recently published article on the 
E-Risk dataset (n  =  1.658)  (Environmental Risk  longitudinal study), authors 
found very limited evidence for an association between childhood adversity and 
changes in epigenetic variation (in peripheral blood) [59]. They also found that 
methylation associations for adversities overlapped with those of other health 
behaviors such as tobacco smoking. Another study found similar results in that 
DNA methylation in whole blood was associated with tobacco smoking, and also 
BMI and additive genetic effects [60]. This highlights the methodological diffi-
culties of disentangling biological effects of environmental influences from other 
health-related behaviors associated with a trauma history [59].

The evidence for genetic moderation of the association between childhood 
trauma and psychosis, thus, is mixed. Nevertheless, these studies exemplify the 
numerous genetic mechanisms through which childhood trauma could potentially 
influence the development of psychosis, and other related mental health disorders 
[54, 59, 61].

10.5  Biological Mechanisms Underlying the Link Between 
Trauma and Psychosis

The diathesis-stress model of mental illness postulates that major life stressors, such 
as childhood trauma, can be a serious neurodevelopmental insult on the developing 
brain and contribute to the onset of psychiatric disorders [62]. The idea that 
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abnormalities in the limbic system could be related to the effects of childhood abuse 
on brain development dates back to van der Kolk and Greenberg in 1987 [63]. Since 
then, a number of studies have found structural, functional, and molecular changes 
in brain structures and persistent associations with childhood trauma, e.g., [64–66]. 
Below, we will discuss implicated alterations of the brain (more specifically hip-
pocampus, amygdala, and findings from studies on cortical thickness), the stress 
response system and the immune system. Intact stress response and immune sys-
tems are of crucial importance for mental and physical health, behavioral adapta-
tion, and brain development; the dysregulation of these systems may therefore have 
long-lasting effects on the developing brain and one’s mental and physical 
health [67].

10.5.1  The Brain

10.5.1.1  Hippocampus
The hippocampus may be the most likely place to reflect the effects of child-
hood trauma [68]. This brain area is densely packed with glucocorticoid recep-
tors, which makes it highly susceptible to early life stress [69]. Structural 
imaging studies found reduced bilateral hippocampal volume in those with a 
history of childhood trauma, those with a psychotic disorder, and in individuals 
with both [67, 68, 70, 71]. Interestingly, volume reductions were also found in 
nonpsychotic siblings, individuals at risk for schizophrenia, as well as in peo-
ple with psychotic bipolar disorder (for a review see [72]). Studies found that 
childhood trauma was associated with reduced hippocampal volume in patients 
with first-episode psychosis, which may be associated with worse cognitive 
performance compared to patients with a diagnosis of schizophrenia, but no 
history of adversity [39, 73, 74]. There is some evidence that the hippocampus 
is involved in regulating the hypothalamic-pituitary-adrenal (HPA) axis stress 
response and that smaller hippocampal volume in those with a first-psychotic 
episode may partially be explained by stress-related processes [39]. In animal 
models, decreased hippocampal volumes, specifically in dentate gyrus (DG) 
and cornu ammonis 3 and 1 (CA3;CA1), were found in mice exposed to mater-
nal deprivation (i.e., traumatic event) [75]. This fits well with previous findings 
from human postmortem studies that suggest that the DG and CA3 subfields 
appear most affected by molecular and cellular changes when comparing tissue 
of previously healthy individuals with persons with schizophrenia [76]. 
Additionally, on a cellular level, it was shown that the hippocampus contains 
“place cells” and “grid cells” in the entorhinal cortex. These cells are respon-
sible for the spatiotemporal representation of places, routes, and associated 
experiences [77]. As spatiotemporal disorientation may be a symptom of psy-
chosis in some patients, it may not be farfetched that childhood trauma could 
exert its effects on the development of psychotic symptoms by affecting hip-
pocampal development [78].
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10.5.1.2  Amygdala
The amygdala is a key limbic structure for prioritizing and encoding emotionally 
salient information, and detecting and responding to facial expressions and potential 
threats [79, 80]. Given the altered emotional responses observed in patients with 
schizophrenia, an affective pathway to psychosis has been previously proposed 
[81–83]. This also makes sense based on the finding that, like the hippocampus, the 
amygdala is rich of glucocorticoid receptors, which would make it especially vul-
nerable to early stress, including childhood trauma. Most studies have examined 
emotional reactivity following childhood trauma on a behavioral level, for example, 
by examining reactivity to daily life stress [82, 83]. Other studies have examined 
structural and functional abnormalities of the amygdala in a variety of mental disor-
ders, including psychosis [84–86]. Structural studies report contradicting results. 
Some found decreased amygdala volumes in those with a first-episode psychosis 
and a trauma history. Others found increased volumes and argue that this may be 
due to the stimulating effects of stress on pyramidal cells in this brain structure [87, 
88]. The same discrepant findings were found on a functional level, in that some 
show either patterns of hypo- or hyper-activation during emotional tasks in patients 
with psychosis [89]. Therefore, Cancel and colleagues [90] suggested to examine 
functional connectivity between the amygdala and other related brain areas. They 
found that in patients with schizophrenia and a history of childhood trauma—spe-
cifically sexual abuse and physical neglect—connectivity between amygdala and 
posterior cingulate/precuneus was decreased [90]. These results are similar to previ-
ous studies that used a face recognition task and found decreased connectivity in 
response to fearful faces [91].

10.5.1.3  Findings from Studies on Cortical Thickness
There is some evidence that gray matter density is correlated with childhood 
trauma in patients with psychosis. Sheffield and colleagues [92] found that overall 
gray matter differed between psychotic patients with and without a history of 
trauma, and healthy participants. More specifically, they found that individuals 
with a history of sexual abuse and a diagnosis of psychosis differed from healthy 
controls in medial and inferior frontal, inferior and superior temporal, precentral 
gyri and inferior parietal lobe grey matter density. Yet, psychosis patients without 
sexual abuse only differed from healthy controls in cerebellar gray matter volume. 
Furthermore, within the psychosis patients group, those with and without a his-
tory of sexual abuse differed in gray matter volume in bilateral anterior cingulate 
cortices and left inferior frontal gyrus only [92]. In another study, authors reported 
anterior cingulate volumetric differences (compared to healthy controls) in 
patients with schizophrenia and antisocial personality disorder after controlling 
for childhood abuse [93]. Moreover, at least three studies demonstrated that pre-
frontal cortical deficits can be observed in victims of childhood trauma without 
mental health problems, too [94–96]. This fits well with cognitive models that 
propose that childhood trauma is associated with cognitive impairments in those 
with a psychotic disorder, suggesting that neurocognitive alterations mediate the 
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development of psychosis following trauma exposure [39, 73, 97]. However, in a 
large prospective cohort study using the Dunedin dataset (Dunedin 
Multidisciplinary Health and Development Study, a longitudinal study that started 
in 1972), Danese and colleagues found that whereas those exposed to victimiza-
tion had indeed impaired cognitive functions (including general intelligence, 
executive function, processing speed, memory, perceptual reasoning, and verbal 
comprehension), these deficits were explained by preexisting cognitive deficits 
prior to the victimization event(s) [98].

These studies underscore the effect of childhood trauma on brain development 
and also raise caution when trying to unravel the neurobiological correlates of psy-
chopathology, as some may be specific to the disorder itself, and others may repre-
sent alterations associated with exposure to childhood trauma, or may even predate 
the exposure to trauma [68, 92].

10.5.2  The Stress Response System

One of the most commonly proposed idea is that childhood trauma increases the 
probability for later psychosis through its impact on the stress response system, 
which is in growing children, still under development. Early traumatic experiences 
may cause heightened sensitivity of the HPA-axis to subsequent stress, which even-
tually could increase the risk for psychosis (and related mental disorders) [99, 100]. 
Similar results were reported for the association between childhood trauma and 
subclinical psychotic experiences in a general population sample, through a path-
way of heightened subjective stress appraisal [101].

At the behavioral level, studies found that individuals with a history of trauma 
reacted more strongly, with more negative affect, and more paranoia, to minor daily 
life stressors [82, 102, 103]. In an experimental study, Valmaggia and colleagues 
used virtual reality and reported stronger paranoid ideation to a neutral social envi-
ronment in people at ultra-high risk for psychosis, and a history of bullying [104]. 
In agreement with these results, another virtual reality study indicated heightened 
social stress reactivity as a possible link between childhood trauma, psychosis lia-
bility, and paranoid ideation. Those with a trauma history were found to report more 
paranoid ideation and subjective distress, compared to individuals without such 
experiences [105].

In addition, there is a growing body of literature that links exposure to childhood 
adversities, and psychosis, to hyper-activation and sensitization of the HPA axis [67, 
71, 100]. HPA-axis activity is often measured by examining salivary cortisol levels. 
There is some evidence for both elevated baseline cortisol secretion and blunted 
cortisol awakening response in patients with psychosis, including those with child-
hood trauma [106–109]. Others found that the pituitary gland was enlarged in those 
with a psychotic disorder [110, 111]. This fits in well with the “traumagenic neuro-
developmental model” which assumes that HPA-axis dysregulation may mediate 
the relationship between childhood trauma and the development of psychosis [97, 
112]. However, there is also some evidence that stressful events reduce HPA- axis 
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activation [113, 114] and that pituitary gland volume in children at risk for psycho-
sis due to adversity is reduced [115]. Irrespective of these discrepancies, there seems 
to be a correlation between elevated dopaminergic brain response associated with 
psychosis and salivary cortisol, although the direction is still to be determined [108, 
116]. It could be that cortisol exerts its influence on the expression of symptoms 
through its effects on dopaminergic pathways (“bottom-up” model). It is also plau-
sible that underlying symptoms and corresponding neurotransmitter activity affect 
HPA-axis activity (“top-down” model) [117].

Childhood trauma may increase the risk for psychosis by affecting the mesolim-
bic dopamine system through a mechanism of exaggerated dopamine release to 
subsequent social stressors later in life [99, 118]. There may be a feedback loop at 
play: prolonged stress, including adversity, may increase glucocorticoid release, 
which in turn may increase dopamine secretion. This may start a positive feedback 
loop through which the increased dopaminergic activity elevates HPA activity and 
glucocorticoid release. Since it has previously been shown that dopaminergic hyper-
reactivity plays a role in psychosis, this may be a mechanism through which child-
hood trauma increases the risk for the  subsequent development of psychotic 
symptoms [67]. Yet, most evidence that dopamine release is elevated following 
exposure to stress still comes mainly from animal models [119], but studies are 
beginning to emerge which provide some evidence in humans as well [97, 107, 117].

10.5.3  Immune System

There is accumulating evidence that alterations in the innate immune system are 
associated with psychotic disorders, and that childhood traumatic events are asso-
ciated with a pro-inflammatory state in adulthood. These alterations include 
increased chemokines (e.g., CCL-11), acute-phase proteins (e.g., C-reactive pro-
tein [CRP]), and cytokines [120]. Some cytokines are pro-inflammatory, such as 
interleukin IL-6, IL-8, and tumor necrosis factor (TNF-α). Consequently, there 
are cytokines with a dampening effect as to keep a right balance [121]. A recent 
meta-analysis reported an association between childhood trauma and inflamma-
tory markers. The biggest effect was found for TNF-α, followed by IL-6 and 
C-reactive protein [122]. Interestingly, Dennison and colleagues found that 
increased levels of pro- inflammatory markers were found only in patients with 
schizophrenia who also had a history of childhood trauma, as compared to patients 
without [123]. In another study, elevated CRP levels were shown in first-episode 
psychosis patients with a trauma history, but not in patients without a trauma, or 
healthy controls [124]. Yet, another study found the same group differences for 
elevated TNF-α levels [125]. These results have led to speculations that early 
childhood adversities “bring about epigenetic changes that lead to a pro-inflam-
matory phenotype in adulthood,” which has been associated with a range of men-
tal and physical health issues, including psychosis [123]. While this sounds like a 
plausible interpretation, there is still little direct evidence, to date, supporting this 
hypothesis.
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Interestingly, the association between HPA-axis (dys-)functioning and childhood 
trauma on the one hand, and the association between childhood trauma and the 
immune system on the other, has led to the exploration of interactive pathways 
[126]. It was found that receptors for one or more of the stress hormones are 
expressed on lymphocytes. Moreover, lymphocytes are also able to synthesize the 
adrenocorticotropic hormone (ACTH), which is  secreted by the pituitary gland 
and is important in the regulation of the stress response system [127]. While much 
is still unknown, it may indeed be the case that early life stress is a neurodevelop-
mental insult on multiple, interacting systems [42, 68].

10.6  Psychological Mechanisms Linking Trauma 
and Psychosis

In addition to alterations at the biological level, it is likely that the exposure to 
severe traumatic events in childhood impact on one’s psychological development, 
and that psychological factors may co-determine a person’s vulnerability, or resil-
ience, to these events. A number of possible psychological mechanisms linking 
exposure to psychopathological outcomes have been proposed, including dysfunc-
tional cognitive schemas, affective dysregulation, insecure attachment styles, and 
dissociative mechanisms.

Cognitive models propose that negative beliefs about the self and others, and 
increased threat anticipation may mediate the association between childhood trauma 
and psychosis [128–130]. The social defeat theory postulates that it is not the expe-
rience of adversity itself, but the enduring feeling of defeat and the subordinate 
position experienced during adverse events that increase the risk for psychosis. 
Such feelings may stem from childhood trauma [131–133]. Animal studies report 
that long-term isolation can lead to reductions in whole-brain volume, hippocam-
pus, or medial prefrontal cortex, and that social defeat can reduce neurogenesis 
[131]. However, Selten and colleagues note that to date, there are no studies that 
have examined possible brain changes in humans at psychosis onset in relation to 
proxy measures of social defeat (for a review see [131]). Preliminary support for the 
social defeat theory was found by a number of behavioral studies that showed that 
perceptions of defeat and entrapment were associated with positive symptoms in a 
clinical group of patients with schizophrenia [134–136]. Results from the 
NEMESIS-2 study (Netherlands Mental Health Survey and Incidence Study) indi-
cate that self-reported feelings of social defeat may act as a mediator between child-
hood trauma and the expression of psychosis. This was found for individuals with a 
psychotic disorder, and also for psychotic experiences in the general population 
[137]. A virtual reality study found that those at ultra-high risk for psychosis had 
higher levels of social defeat and entrapment, and were more likely to react with 
paranoid appraisals to the virtual reality environment than their healthy counterparts 
[138]. However, there is some debate on the conceptualization of social defeat. The 
theory is built on observations in animals, in which animals are attacked by others 
and may actually die from this attack, even if they show subordinate behavior. This 
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type of “subordination” is likely to be different compared to the subordinate posi-
tion caused by social exclusion that humans can experience. Other concepts used in 
the context of social defeat studies in humans are discrimination, negative social 
evaluation, social adversity, social fragmentation, or social disadvantage [131], 
which is why the term “social defeat” in relation to human studies has previously 
been indicated as  a “misnomer” (i.e., an inaccurate name or designation) [8]. 
Karlsen and colleagues looked at the association between (racial) discrimination 
and psychosis and found it to be strongest for discrimination involving physical 
assault. It has been proposed that not defeat itself, but hostility, threat, and violence 
in the context of social disadvantage and discrimination might explain the high rates 
of psychosis in migrants and minority groups [139].

Some researchers have also pointed to the possible relevance of attachment. 
Attachment styles are thought to reflect early cognitive-affective representations of 
the self and others, as well as strategies for regulating distress [140]. Children are 
dependent on their caregivers and adults around them to keep them safe. In his 
attachment theory, Bowlby [141] proposed that infants internalize experiences of 
interaction with their caregivers, and that this representation is carried forward into 
adulthood. Early trauma can affect a child’s attachment, which can consequently 
influence expectations and believes about the self and others in interpersonal inter-
actions later in life [141, 142]. There is some evidence that an insecure attachment 
style (see Fig. 10.3) might act as mediator between childhood trauma and psychotic 
experiences in clinical samples and the general population [143–145]. On the other 
hand, an insecure avoidant attachment style mediated the association between 
neglect and paranoia in data from the US National Comorbidity Survey [146]. 
Overall, it looks like that an anxious and avoidant attachment style might mediate 
the relationship between childhood trauma and positive symptoms of psychosis 
[144–149]. Interestingly, this association was not found for negative symptoms [42].

Possibly influenced by Konrad Lorenz’s (1935) study of imprinting, John Bowlby published his evolutionary theory
of attachment (1969), which was later expanded upon by Mary Ainsworth (1973), and many other since then. They
believed that attachment behaviors are instinctive to a child as they are fundamental for survival. 
This attachment relationship would act as prototype for all future social relationships. The four main attachment 
categories today are divided into secure attachment (A) and insecure attacment styles (B-D):

A. Secure attachment

- See others a helpful/supportive
- See themselves as worthy/competent
- Resilient
- Perspective taking
- Trust

B. Anxious/Avoidant

- withdrawal/ resists help from others
- distance themselves from others
  (e.g. to reduce emotional stress)
- less effective stress management/
  coping skills 

C. Anxious/Resistant

- lack self-confidence
- stick to caregivers
- social isolation
- exaggerated emotional reactions 

D. Disorganized

- see others as threats
- switch between social withdrawal and
  defensive aggressive behavior
- no predictable pattern of attachment 

Fig. 10.3 Attachment styles
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Finally, it may be that a dissociative response to childhood trauma paves the 
way to psychosis. Dissociation can be defined as “a disruption in the usually inte-
grated functions of consciousness, memory, identity or perception of the environ-
ment” [112, 150]. Research showed that individuals who apply a dissociative 
coping style following trauma are more likely to have impaired reality testing and 
may develop subsequent psychotic experiences [151]. In a clinical sample of psy-
chotic patients, it was shown that those with a positive history of trauma had 
increased dissociative tendencies compared to patients without a trauma history 
[152, 153]. Moreover, it was found that the risk for psychosis through a history of 
physical neglect could be explained by increased dissociation in patients with 
psychosis [154]. Lastly, both in nonclinical and clinical groups, the association 
between childhood trauma and hallucination proneness was mediated by dissocia-
tive tendencies [23, 153].

10.7  Specificity of the Association Between Types of Trauma 
and Distinct Psychotic Symptoms

When moving away from broad diagnostic categories to a symptom-specific level, 
there is a discussion in the literature whether there are associations between spe-
cific forms of childhood trauma and specific symptoms of psychosis (e.g., 154). It 
has, for example, been proposed that different forms of adversities may exert dif-
ferential influences upon affective and cognitive processes [6, 23, 155]. However, 
empirical findings have provided mixed support for this hypothesis. A number of 
studies found an association between sexual abuse and hallucinations and delu-
sions in that the content may be related to patients’ past traumatic experiences [10, 
16]. Other studies found emotional abuse and neglect to be most strongly associ-
ated with dissociative symptoms [152, 156–158]. Another study, however, found 
sexual abuse to be most strongly associated with dissociative symptoms [159], 
while other studies found no evidence for specificity at all [160, 161]. Previous 
work had some statistical limitations in that they merely relied on the presence or 
absence of a statistically significant associations between a given form of adversity 
and a specific symptom of psychosis, but did not formally test whether this asso-
ciation was significantly stronger than the association with another form of adver-
sity, or another specific symptom. Van Nierop and colleagues formally tested 
specific associations and showed that no form of trauma had a statistically stronger 
association than the other with specific symptoms [162]. Only experiences with an 
intention to harm were more strongly associated with psychosis compared to expe-
riences without such component. Authors concluded that, besides the presence of 
“intention to harm,” no other “specificity” exists [162]. In agreement with this find-
ing, a study that looked at children’s risk of reporting psychotic symptoms found 
that the outcome was similar when the perpetrator was an adult or a peer, as long 
as there was an intention to harm (in agreement with the social defeat hypothesis) 
[132]. This suggests that the only specific predictor is an element of threat inten-
tionally induced by others [162].
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Moreover, it was found that about 45% of the general population’s attributable 
risk for childhood onset psychiatric disorders is accounted for by early maltreat-
ment [163]. As convincingly outlined in this handbook, individuals with a history of 
early adverse experiences do not only have a higher risk for psychosis, but also 
show a higher prevalence of a number of disorders, including depression, anxiety, 
substance abuse, eating disorders, suicidal symptomatology, personality disorder, 
dissociative disorders, and posttraumatic stress disorder [4, 164–168]. Thus, child-
hood trauma seems to be characterized by an admixture of affective, anxious, and 
psychotic symptoms [17, 169, 170]. Investigating symptoms across these different, 
but related disorders (i.e., internalizing, externalizing, thought disorders) led to sug-
gest that maltreatment was associated with greater “general psychopathology” (i.e., 
p-factor), but not with any specific endophenotype (i.e., measurable biomarkers that 
are correlated with a disorder, partly because of a shared genetic disposition) [171].

10.8  Treatment Considerations for Patients 
with a Trauma History

A history of childhood trauma is associated with a greater risk for psychiatric disor-
ders, more comorbidity, worse social functioning, lower remission rates, and less 
favorable treatment outcomes in general [168, 169, 172–175]. There is some evi-
dence, albeit limited, that greater (supportive) networks act as protective factors, but 
that social skills in those with trauma and/or psychosis are impaired, which may 
reduce the likelihood of having such networks [33, 176]. Therefore, social skills, as 
well as underlying mechanisms related to childhood trauma, such as stress sensitiv-
ity and cognitive biases, may be viable targets for psychotherapeutic interventions. 
Research on possible therapeutic outcomes in clinical groups converges to the 
necessity of distinguishing between patients with and without a history of childhood 
trauma [42]. It is not surprising, then, that treatments based on cognitive-behavioral 
therapy and exposure therapy, and focusing on reducing sensitivity to stress, read-
justing cognitive biases, teaching social skills, psychoeducation, stabilization, and 
development of safe coping skills may be effective for those with a trauma history 
[177–179].

10.9  Conclusion

In this chapter, we have reviewed a body of research on the association between 
childhood traumatic experiences and psychoses. Evidence suggests that, at least in 
some people, exposure to childhood trauma with the intention to harm contributes 
to the onset of psychotic experiences and psychotic disorders. There is, however, 
also evidence suggesting that underlying traits, such as genetic predisposition, 
lower cognitive and social skills, may increase the risk for exposure to adversity. 
Whereas childhood trauma may be neither sufficient nor necessary to explain the 
onset of psychosis, at least part of that association seems to be causal. Nevertheless, 
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it is important to note that this relationship is not restricted to psychosis only, but 
holds for a whole myriad of psychiatric disorders. Yet, findings that neurobiological 
changes can also be observed in individuals with a history of maltreatment, but no 
psychiatric disorder is perplexing. It may be that there are certain alterations that 
early life stress brings about, and also that there are compensatory mechanisms in 
resilient individuals, which enables them to balance out such neurodevelopmental 
insults [68, 92–96]. To make things more complex, the different pathways from 
childhood trauma to psychosis discussed in this chapter may act at different and 
complementary conceptual levels of examination (i.e., neurobiological, psychologi-
cal), which, when taken together, might converge into an integrated model of psy-
chosis [155, 180, 181].
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11.1  Introduction

There is no form of psychopathology that is more directly linked to traumatic psycho-
logical experiences than that of post-traumatic stress disorder (PTSD). After all, by its 
very definition, one cannot be diagnosed with PTSD without having had a traumatic 
experience, that is an experience perceived as being threatening to life or health of one-
self or someone to whom one is attached. The inverse, however, is not true: the majority 
of people who undergo an experience that is threatening to life or health of the self or an 
attachment figure will not develop PTSD [1–3]. The prevalence of PTSD is estimated to 
be about 3% lifetime, with estimates reaching up to 8% or more, in some communities 
[4]. Types of traumatic experiences that can lead to PTSD vary across a wide spectrum 
and include natural disasters, vehicle accidents, medical events that are lived as 
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potentially life-threatening, and also war, terrorism and domestic violent experiences, as 
well as other attacks to the physical, sexual (and psychological) integrity of the indi-
vidual. Among these potential causes, events of interpersonal violence appear to put 
their victims at the highest risk of developing PTSD [5]. Symptoms for PTSD fall into 
four general categories and need to be persistent for more than a month to satisfy the 
Diagnostic and Statistical Manual of Mental Disorders-Fifth Edition (DSM 5, [6]) crite-
ria for diagnosis: (1) intrusions of the traumatic event into the current life, such as flash-
backs, nightmares, intrusive memories and high stress when faced with reminders of the 
event; (2) avoidance of anything related to the traumatic event; (3) negative emotionality 
and cognition, which can take a wide variety of forms including reduced self-esteem and 
trust, persistent negative emotionality and motivation; (4) hyperarousal and hypervigi-
lance for anything that may be a reminder of the trauma, and also problems with sleep 
and concentration. Additionally, dissociative symptoms can be part of PTSD, such as 
selective amnesia, and altered experience of reality in response to traumatic reminders. 
Because of the frequency of these symptoms among individuals suffering from PTSD, 
a dissociative subtype of PTSD has been identified [6].

Childhood trauma can influence PTSD during adulthood in several ways: (1) 
PTSD can be directly caused by childhood trauma. This happens primarily in two 
ways: (1a) as a consequence of childhood trauma, PTSD as a pathology can already 
be developed during childhood (paediatric PTSD), and persist into adulthood; (1b) 
patients may live through childhood trauma and experience PTSD onset later on 
once they are adults; (2) similarly to other psychopathologies, childhood trauma can 
indirectly increase the risk of later developing PTSD. This too can take several ave-
nues, which can overlap being intertwined in complex ways. The most commonly 
discussed ways childhood trauma can increase the risk for later PTSD include: (2a) 
an increase in the number of cumulative traumatic events over time from birth on, 
increasing the chances of developing PTSD particularly when affecting the organism 
during formative critical and sensitive developmental periods; (2b) by altering psy-
chological processes and environmental factors (both through environmental factors 
chosen by the patient as well as those that are imposed on the patient) (2c) altered 
psychobiology including neural, hormonal and (epi)genetic changes resulting form 
the  interaction with other changes directly resulting from  childhood trauma. It is 
important to clarify that this chapter will consider childhood trauma and child mal-
treatment including neglect and abuse in combination, given that their com-
bined effects are sometimes hard to disentangle in the current literature.

11.2  PTSD in Adulthood, as a Disorder Developed 
During Childhood

There is less scientific evidence and knowledge about how PTSD expresses in 
infants and young children compared to what is known in adolescents and adults, 
due to the fact that the research focus on PTSD during the earlier life period is 
recent [7, 8]. To wit, a PTSD subtype for children below 6 years was introduced 
only in the latest edition of the Diagnostic Statistical Manual of Mental Disorders 
[6]. Diagnosis of PTSD depends on the ability to ascribe causes of symptoms to 
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traumatic events, which can be difficult in young children with absent or limited 
ability to verbalize their emotions and experiences. This difficulty may potentially 
lead to abused children receiving different diagnosis, such as anxiety disorder or 
disruptive behaviour disorder. Still, there is clear evidence that traumatic events dur-
ing childhood can cause PTSD, which can be assessed and diagnosed as early 
as 2 years of age [9, 10]. The course and duration of PTSD beginning during child-
hood is less studied. For example, compared to other traumatic causes of PTSD, 
there are few empirical studies looking at symptoms remission rates following 
childhood-onset trauma [11]. One Australian study found that for childhood PTSD 
due to sexual abuse, the average duration to remission was 11.4 years, with consid-
erable variability even though patients had not yet reached their thirties [12]. The 
possibility that untreated PTSD could create a risk for other comorbidities such as 
mood and anxiety disorder, substance abuse and personality disorders remains also 
to be empirically investigated more in depth. There is a large variability in the dura-
tion, course and comorbidity of PTSD developed during childhood. An example of 
how childhood-onset PTSD can endure into adulthood was demonstrated in a study 
that investigated the consequences of institutional abuse in foster care among a pop-
ulation of older adults about 40 years after the abuse [13]. In this study, even though 
other events may have caused PTSD in that group, a PTSD rate of 35% was found. 
This rate is notable if we consider that the rate in an age-matched comparison group 
without childhood trauma is less than 1% [13].

A meta-analysis showed that childhood trauma itself, even in the absence of 
related psychopathology  measurements, is associated with impairments across a 
number of cognitive and perceptual domains. These domains include intelligence 
(as measured by IQ testing), language and visuospatial processing, working mem-
ory and executive skills. Children who develop PTSD as a consequence of trauma 
or maltreatment presented even lower performance scores in these cognitive 
domains, compared to children who experienced trauma or maltreatment, but did 
not subsequently develop PTSD [14]. A recent study on more than 2.000 children in 
England and Wales indicated that not only more than 30% of children experienced 
trauma exposure, but also that 7.8% of them had experienced some form of PTSD 
by age 18. Given the general tendency for an overlap among psychopathologies, it 
is unsurprising that youths who had experienced PTSD were more likely to be diag-
nosed with other comorbid forms of psychopathology, such as depression, suicidal 
and para-suicidal behaviour, alcohol and other substance abuse, social anxiety and 
disruptive behaviour disorders involving impulsivity and violent behaviour [15]. 
Taking into account the large range of behaviours clinically expressed, PTSD can be 
considered as an alteration/dysregulation of physiology and emotion regulation.  

11.3  Childhood Trauma as a Risk Factor Due to Accumulation 
of Traumatic Experiences

A model often applied to the understanding of PTSD is the dose-response theory. 
This theory posits that the severity and likelihood of developing PTSD increases as 
the number and severity of traumatic experiences increase [16]. Despite the 
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difficulty of precisely defining and quantifying events and their severity in trauma-
tized populations, a number of studies suggest that the number and types of trau-
matic events is indeed linked to a higher likelihood of developing PTSD [17]. 
Unsurprisingly, a fairly sizeable population of PTSD patients did not experience 
only one traumatic event, but was rather exposed to multiple events, all of which can 
contribute to PTSD symptomatology [18, 19]. Repeated exposure (linked to dura-
tion and enduring feeling of helplessness felt by the subject) also affects the expres-
sion of PTSD, and when occurring during formative early development can greatly 
increase the risk for mental and physical diseases [20, 21]. Taking into account this 
growing evidence the newest edition of the International Classification of Diagnoses 
(ICD-11) included complex or developmental PTSD [22] as a subtype of the origi-
nal PTSD category [23]. According to this approach, exposure to childhood trauma, 
increases the likelihood of vulnerability to psychiatric and physical morbidity above 
and beyond PTSD. Quite often this vulnerability is also associated to subsequent 
additional trauma exposure [24]. From a biological perspective, in a vicious cycle, 
additional traumatic exposure may then easily bring the already primed neurophysi-
ological system to the point of developing or reigniting post-traumatic stress among 
other forms of psychopathology, including substance use. That being said, it seems 
likely that the mechanisms through which this increased vulnerability develops are 
rooted in psychobiological traces that interact with environmental factors. The 
lenses of child development and attachment help to see more clearly mechanisms of 
increased risk that are linked to this process as further explored in the following 
section.

11.4  Psychological Processes and Environmental Factors 
as a Consequence of Childhood Trauma and How They 
Relate to PTSD

Among potentially traumatic experiences, some are statistically more likely to be 
pathogenic for the development of PTSD and later re-victimization than others. For 
example, childhood abuse and maltreatment are associated with increased risk of 
subsequent re-victimization (i.e. physical or sexual assault) [25]. Rape or otherwise 
being coerced into unwanted sex as an adult, for example, is roughly twice as likely 
to happen to victims of child maltreatment and is itself, highly traumatogenic [26]. 
Particularly, participants who experienced multiple forms of abuse and neglect are 
at risk for being subjected to interpersonal violence [27], with sexual abuse being 
especially important in that regard as an unfortunate precedent [13, 28–30]. Victims 
of childhood sexual abuse, in particular, have been found to have a greater number 
of, and more severe PTSD symptoms when being revictimized during adulthood 
than other PTSD patients [31].

Child abuse indirectly increases the risk both for further traumatization and for 
the development of PTSD during adulthood probably by increasing the individual’s 
allostatic load, defined as a stress-related long-term strain on brain and body [32]. 
Evidence points to such an increase in allostatic load being due to childhood trauma, 
which likely sets a psychobiological precedent for subsequent abusive relationships 
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[33]. Childhood trauma further complicates close relationships, particularly when 
childhood trauma is linked to behaviors perpetrated by a primary caregiver. Such 
caregiver related trauma may be setting the stage for future intense attachments, this 
through the formation of disorganized, insecure attachment and heightened depen-
dence on non-abusing or violent caregivers [34]. The precise causes for this associa-
tion between childhood adversity and subsequent morbidity are, however, often 
difficult to determine. In fact, risk factors are often inter-correlated and their respec-
tive directions of effect are unclear. For example, it is common to observe lower 
socio-economic status (SES) among traumatized individuals and yet trauma- 
associated psychopathology can undermine the subject’s ability to achieve satisfac-
tory employment status, thereby lowering the SES [35, 36]. However, directionality 
of causation can also be reversed, as reduced SES can also  increase the risk for 
revictimization in multiple ways, including living in neighbourhoods with increased 
crime, and not having sufficient personal living space to avoid conflicts within a 
family [37].

Interpersonal violence and related PTSD, which can pass from one generation to 
another within families—albeit through mechanisms as yet to be elucidated-, might 
be transmitted at least in part, via assortative mating [38]. Assortative mating refers 
to the tendency of partner selection with a preference for those who hail from simi-
lar cultural, socio-economic areas as the subject, also sharing other psychosocial 
and phenotypical similarities. Similarly, the scientific literature shows a correlative 
relationship between childhood abuse and later violence exposure, but the direction 
of causality is, again, difficult to discern. This is true for several types of trauma 
exposure, as victims of childhood trauma and children who witnessed intimate part-
ner violence find themselves more often in violent relationships, both as perpetra-
tors and victims [39]. Child physical abuse, clearly associated with prosocial deficits 
and social cognitive impairments, was even suggested to be correlated with increased 
autistic traits in intimate relationships in one study [40].

The fact that reduced capacities for learning, memory, executive functioning, 
language and even lower intelligence are related to early childhood adversities and 
across child development is equally difficult to interpret [41–45]. One might hypoth-
esize that both reduced cognitive and social-emotional capacities may impair situ-
ational appraisal and decision-making in such a way that increases the probability 
for interpersonal violence, thus contributing to a vicious cycle of violence within 
high-risk populations.

One potential interpretation of altered decision-making in abused subjects is that 
the image of “normalcy” in family and relationships may be altered by the experi-
ence of witnessing interpersonal violence during childhood. In this context, the con-
cept of child–parent attachment [46] is a key notion to consider since it refers to the 
process of developing a secure base for the infant, which permits protection for 
survival and exploration of the environment. This would ideally lead to the internal-
ization of a secure attachment model as a way of being in interaction with others in 
life. When the caregiver(s) cannot provide protection and/or use their affective com-
munication to help regulating the child’s emotions in order to sustain his/her devel-
opment, the child is at risk for psychopathology [47]. Related to this, attachment 
disorganization represents a risk factor for later development of psychopathology 
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[48]. Disrupted parental affective communication is a predictor of later dissociation 
and potentially disorganized attachment [49, 50]. Given that dissociative symptoms 
tend to be most prominent among adults who experienced child maltreatment [51], 
this seems of particular importance for the dissociative subtype of PTSD.  This 
is particularly true for victims of sexual and physical abuse. In this context, PTSD 
patients who have experienced early life trauma need specific interventions, and this 
seems to be particularly crucial for the dissociative subtype of PTSD.

At the same time, increased risk for dissociative symptoms is not specific to 
adults. Following sexual abuse, dissociation already strongly mediates how child-
hood abuse affects severity and type of psychopathological symptom expression in 
young children [52].

11.5  Increased Risk for Adult PTSD Due to Psychobiologic 
Changes as a Result of Childhood Trauma

Research on PTSD has identified a number of objectively measured and validated 
indicators or “biomarkers” of normative biological processes or pathogenic pro-
cesses that are associated with the development of the disorder. A partial list of these 
markers includes the following domains: brain structure, brain function, neurophys-
iology, neurochemistry changes and (epi) genetic changes [53, 54]. However, while 
there are numerous biomarkers that are associated with PTSD, none appear to be 
specific to PTSD alone [53–55]. Some of these biomarkers may represent conse-
quences of PTSD and/or represent risk factors for the development of PTSD [55–
57], thus rendering the possibility of making any causal interpretation highly 
unlikely, if not impossible.

Although not without some contradictory findings, the majority of available evi-
dence on brain structure points towards childhood trauma and paediatric PTSD—as 
well as adult PTSD [58]—being linked to reduced hippocampal and amygdala vol-
umes, which probably stem from a process that originates very early during child 
development with possible precursors during the prenatal period [59]. This non- 
uniformity in the literature may be due to either a lack of power or to differential 
effects of abuse and neglect as a function of both age and sex. Alternatively, a 
delayed effect of childhood abuse on development may explain heterogeneity in 
findings.

Two brain structures have been the focus of research in both human studies and 
animal model studies of development under stress, namely the hippocampus and 
the amygdala. Childhood trauma has a deleterious effect on the hippocampus, and 
this may be due to physiological changes. Animal models support the hypothe-
sis that excessive glucocorticoid output as a consequence of stress during sensitive 
early developmental periods is a likely central mechanism for these findings [60, 
61]. It has been postulated that similarly, childhood trauma puts individuals, who 
end up with lower cortisol levels and decreased cortisol response to stressors, at 
increased risk for developing chronic post-traumatic stress reactions [62]. There 
may also be sex-dependent effects on how the type of trauma affects the hippocam-
pus and the amygdala. A recent study indicated that hippocampal volumes of 
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young adult men were predicted by neglect, but not by abuse during young child-
hood; while for women abuse during puberty/adolescence rather than neglect was 
the primary predictor [63]. The latter requires further study. The suggestion that 
preserved hippocampal volume may be bolstering resilience and/or recovery to and 
from PTSD in adults is at the origin of the high interest in how the hippocampal 
structure is linked to childhood trauma [64, 65]. The subsequent development of 
PTSD could be a direct consequence of biological reactions to childhood trauma 
and/or of impairments in cognitive abilities linked to hippocampal function. 
Impaired hippocampal functioning, for example, likely makes the proper contex-
tual processing and later recall of traumatic events difficult [66–68]. Testing these 
hypotheses will necessitate further translational research with animal and human 
models. The hippocampus and amygdala are not the only brain structures that have 
been implicated in post- traumatic stress responses to childhood trauma. Two meta-
analyses indicate that there are reductions of total brain grey matter linked to pae-
diatric PTSD [69, 70].

Brain function and connectivity, in addition to brain structure, has been linked to 
adult PTSD. This is true for multiple areas of the brain, including the hippocampus, 
the amygdala, the insula, the anterior cingulate cortex as well as the ventromedial 
prefrontal cortex [70–72]. The brain functional  network most affected in adult 
PTSD is the frontal-limbic system, which is responsible for control and expression 
of emotions, with negative emotions such as fear and anger being particularly 
affected. Changes in functional connectivity networks (i.e. networks of brain regions 
that usually co-activate at the same time) have also been linked to PTSD, 
with increased activity in the salience network (i.e. brain regions that react to infor-
mation novelty) and decreased anti-correlation between the salience network and 
the (self-referential) default mode network, as well as the central executive network. 
The central executive network comprises brain regions that support planning, regu-
lating and strategizing behavior, functions that bear upon PTSD symptom expres-
sion and impairment [73].

Beyond the observation that childhood trauma affects brain structure and func-
tion, several studies have demonstrated that different types  of traumatic events 
occurring at different times during formative brain development can exert very spe-
cific effects. Maladaptive threat-processing, inadequate processing and contextual-
izing of aversive information and internal states are all aspects of PTSD 
symptomatology that are addressed by different forms of psychotherapy. The expe-
rience of child abuse and exposure to interpersonal violence can directly interfere 
with developmental processes in the brain that otherwise lead to greater resilience 
to psychopathology including, of course, PTSD. This is particularly the case when 
traumatic experiences occur early during formative development of brain structures 
important for learning, memory and socialization.

Apart from hippocampus, amygdala volume appears most affected by childhood 
abuse at 10–11 years of age [74], while this is true for prefrontal cortical volume 
between 14 and 16  years [75]. As noted by Teicher and colleagues, the periods 
where childhood trauma and abuse appear to have the most predictive effect on 
volume coincide with periods of maturation in these brain regions [76]. The struc-
ture of white matter bundles that serve to connect different areas of the brain has 
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been shown to differ among PTSD patients depending on whether or not they spe-
cifically experienced child sexual abuse. Adolescents at 16 years of age who had 
PTSD and a history of sexual abuse showed macro-structural abnormalities in the 
corpus callosum compared to PTSD patients who not experienced abuse [77]. The 
corpus callosum is a particularly important region in this context as it connects 
some of the most important brain regions involved in PTSD (i.e. the anterior cingu-
late, and the ventromedial prefrontal cortex and key limbic areas such as the amyg-
dala). In sum, childhood trauma likely affects the developmental trajectory of many 
brain regions that are linked to PTSD diagnosis during adulthood. Yet, specific 
effects of trauma on the developing brain are differentially dependent on the 
type and timing of trauma.

Childhood maltreatment has been linked to changes in an additional network 
fairly overlapping with that linked to adult PTSD.  This additional network is 
marked by altered activation patterns of the insula and activation of the amygdala 
in response to emotional faces [78] and reduced connectivity between the salience 
network and the default mode network [79]. While the experience of child abuse 
without PTSD has been linked to changes in amygdala activation, such a link has 
not (yet) been shown in samples of children or adolescents with a PTSD diagnosis, 
possibly due to lack of studies with adequate sample sizes (see [80–83], and 
also [84]).

Overall, the experience of childhood abuse affects (1) the brain’s threat process-
ing ability, as indicated by changes in the amygdala-prefrontal connectivity, (2) the 
brain’s ability to contextualize aversive information, as indicated by changes in hip-
pocampal volume [59] and (3) the ability for adequate processing of internal states 
and external aversive stimuli, as indicated by altered insula activation and default 
mode connectivity [76].

Given that PTSD—by definition—necessitates a highly threatening post-
birth life-event to have occurred, classical genetic studies are at disadvantage 
when researching PTSD as genetics can by definition, not be the primary cause 
of the pathology. However, genetic studies involving PTSD have found numer-
ous genes to be associated with PTSD; but these genes generally strongly over-
lap with those of other forms of psychopathology, including both major 
depressive disorder and schizophrenia [85, 86]. PTSD-related epigenetic 
research—studying how genes are expressed—could be instructive. One of the 
more interesting studies on childhood abuse and epigenetics [87] compared 32 
PTSD patients who had childhood abuse experience, with 29 subjects who had 
an overall similar level of trauma, but no childhood abuse, while controlling for 
age, sex, ethnicity and substance abuse. That study indicated that numerous 
genetic transcripts in peripheral blood were differentially methylated when 
PTSD patients with a history of childhood abuse and PTSD patients without 
such a history were compared. These differences in methylation appear to have 
particularly strong links to gene networks that are responsible for enrichment of 
the central nervous system, as well as pathways for tolerance induction among 
PTSD patients with a history of childhood abuse. Cell death and cell growth 
rates appeared to be increased among PTSD patients without childhood abuse 
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[87]. One could infer from this finding that some of the changes in brain struc-
ture and function that place abused children at heightened risk for later PTSD 
may be due to epigenetic changes. Further studies along these lines with ade-
quate sample sizes are needed.

11.6  Intergenerational Transmission of Childhood Trauma 
to PTSD and Other Forms of Psychopathology

Transmission of violence from one generation to the next has been a research topic 
akin to that of PTSD [88]. A recent study from Croatia showed that parents who 
reported being slapped or hit as children were also more likely to report doing so to 
their own children [89]. Childhood trauma and neglect, however, beyond its rela-
tionship to later adult PTSD, may also be related to the intergenerational transmis-
sion of psychopathology to the next generation, possibly even without children 
directly experiencing trauma themselves [90–92]. A growing number of studies 
show how maternal and paternal PTSD can adversely affect the caregiving environ-
ment with effects on the parent–infant relationship and its implicit regulatory com-
ponents, among others [93–96].

Beyond parent-to-child violence, multiple studies have addressed intergenera-
tional transmission of intimate partner violence (and related psychopathology) with 
an increasing amount of research focusing on non-western study samples [25, 97–
103]. While social learning from an abusive or violent parent or identifying with a 
caregiver-aggressor may well be a mechanism of intergenerational transmission, 
possibly involving the hippocampus among other brain regions [104], this phenom-
enon is likely multi-determined.

An (epi)genetic effect may well be another mechanism that could contribute to 
intergenerational transmission. This view is based on studies that have indicated 
that children of trauma survivors have altered epigenetic regulation of glucocorti-
coid receptors and moderators [105, 106]. A number of studies on maternal brain 
activation and epigenetic markers related to glucocorticoids, serotonin and brain- 
derived neurotropic factor have also indicated that maternal brain function is pos-
sibly linked to epigenetic markers. These markers, in turn, were then linked to brain 
activation patterns of the frontal-limbic circuit, which activation patterns are signifi-
cantly associated with altered parental behaviour [107–109]. In other words, one 
could take from these findings that traumatic experiences and associated PTSD very 
possibly alter peripherally derived epigenetic markers that signal changes in mater-
nal psychobiology.

In a physiological perspective of PTSD, the peripheral stress hormone cortisol 
was one of the first biomarkers identified as implicated in the transmission of vio-
lence and related PTSD across generations. Maternal PTSD has been associated 
with alterations of several different cortisol measures among their offspring [55, 
62], including measurement of the diurnal rhythm curve [110]. Thus, dysregulation 
of circadian rhythms and cortisol reactivity may well be related to increased risk of 
developing PTSD following trauma [62]. Additionally, these significant group 
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differences and associations with respect to cortisol measures may be related to 
altered appraisal of emotions and caregiving behaviour among traumatized mothers 
[110]. In sum, physiological, brain function and structure, and epigenetic changes 
are possibly part of a more complex interaction between biological and psychologi-
cal factors, which can affect maternal behaviour in a way that may unfavourably 
alter the caregiving environment.

While these complex biological associations require further translational testing 
using animal models and well-controlled prospective longitudinal human studies, 
the empirical evidence in both animal and human models shows that the relational 
experience of the child with the traumatized caregiver plays a crucial role in child’s 
development [48, 111, 112]. Evidence exists on how trauma can impact more 
directly parental behaviours, particularly regarding mutual regulation of emotion, 
and the child’s social learning from the  parent’s interpersonal behaviour. Both 
mother–child interaction and the caregiver’s capacity for mentalization are two key 
processes to take into account when considering risk and protective factors with 
regard to intergenerational transmission of violence and PTSD [113]. Mentalization, 
which is considered to reflect the quality of an individual’s early attachment(s), is 
the ability to infer and wonder about mental states and about their link to behaviour 
in self and others, and contributes to mutual emotion regulation [114, 115]. Parental 
reflective functioning is a specific operationalization of mentalization and refers 
to the quantifiable measure of a parent’s capacity to recognize mental states in one-
self as well as one’s child and relate these states to each other’s behaviour [116]. In 
this way parent–child interactions, supported by parental mentalizing capacity, 
could be considered another psychologically and behaviourally oriented pathway of 
intergenerational transmission of psychopathology.

Social context and social experiences also play an important role in intergenera-
tional transmission of PTSD. An example of this form of transmission might be 
elucidated by a study that indicated that higher PTSD and dissociative symptoms 
among traumatized mothers are associated with greater exposure to violent media 
among their young children [117]. Furthermore, the fact that victims of childhood 
trauma are more likely to find themselves in violent relationships as adults [39], can 
affect the following generation, even if further direct trauma experiences can be 
avoided. Even in the absence of child abuse, having witnessed interparental vio-
lence as children increased the likelihood of those children later having abusive 
partnerships [118].

Biological, psychological, social and behaviour-oriented pathways are all likely 
to interact and can be equally effective in transmitting psychopathology to the next 
generation. An illustration of how these pathways can be intertwined comes from an 
fMRI study on parental brain functioning in mothers with and without PTSD. Results 
of this study showed enhanced brain activation in the anterior cingulate cortex when 
seeing other adults emotionally interacting with each other. The study also demon-
strated that this brain activation correlated with the mothers’ capacity to be appro-
priately sensitive when interacting with their toddlers, independently of whether the 
mothers suffered from PTSD or not [119]. Further research is needed to elucidate 
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how the  brain and social context interact in this complex model of PTSD 
transmission.

Given the multiple pathways of intergenerational transmission of psychopa-
thology, the parental impact needs to be considered for childhood trauma inter-
vention. In this sense it has to be considered if (1) the parent has experienced 
traumatic events and (2) if a young child experiences a potentially traumatic 
event. Such events more often necessitate psychological interventions taking into 
account the caregiver-child relationships in particular situations, both individu-
ally and as a family. An important aspect of such interventions involves the 
understanding of the multiple psychobiological effects of trauma and how they 
might affect parents and their child, their relationship and relationships in subse-
quent generations. Intervention during infancy and early childhood that addresses 
parental psychopathology, individual developmental needs of the child and the 
parent–child relationship (i.e. through assessment of parental mental representa-
tions, reflective functioning and parent–child interactive behaviour) could 
increase resilience and reduce risk for the development of subsequent post-trau-
matic psychopathology. The practitioners themselves should also be highly moti-
vated, informed and comfortable enough to screen for a history of trauma and the 
presence of PTSD and then be able to talk about intervention. In this regard, 
paediatricians play a crucial role, since they perform both physical, developmen-
tal and mental health screening on children, in order to decide whether there is a 
need for intervention. Generally, it is the paediatrician’s or family practitioner’s 
role to address the parents and motivate them to seek help for the child and/or for 
themselves as parents.

The effectiveness of existing psychological interventions for PTSD has been 
proved  for multiple approaches including cognitive behavioural therapy and 
prolonged exposure therapy [120, 121], interpersonal psychotherapy [122], for 
younger children and parents, psychodynamically oriented child–parent psy-
chotherapy [123] and most recently, for both adults and older children, Eye 
Movement Desensitization and Reprocessing or “EMDR” [124] with adaptation 
for complex and relational PTSD [125]. Particularly the latter has been shown 
to be especially effective in PTSD adult and paediatric patients [126]. Clinical 
intervention for treatment of complex PTSD in adults that pays attention to the 
physical body and its connection to the psyche during therapeutic process also 
exist, and elements of this approach are often integrated into treatments that are 
primarily based on other theoretical orientation [127]. Taking into account the 
existing evidence of the parent’s PTSD impact on the child during development, 
parent-child interventions are a key process in prevention of the intergenera-
tional transmission of PTSD.    Parent–child interventions with a focus on the 
impact of parental trauma on the parent–child relationship are being developed 
[128–130].

Furthermore, understanding whether or not parents have themselves experienced 
trauma during childhood and later  developed PTSD should always be a clinical 
question when evaluating parents and their children. If the parent had difficult 
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childhood experiences involving trauma and/or problematic early attachment(s), 
then the parent is particularly likely to benefit from interventions supporting the 
transition to parenthood. Giving help to the parent represents a first step towards the 
goal of prevention of child symptomatology [131, 132].

11.7  Discussion

The consequences of childhood trauma on PTSD can be both short- and long term. 
On one end of the spectrum, PTSD may follow from a childhood incident that can 
leave enduring traces well into adulthood. On the other end of the spectrum, PTSD 
symptoms can last only weeks to months and remit completely. Beyond that, PTSD 
as a consequence of trauma may contribute to transmission of psychopathology to 
the next generation. Such variability in disease onset, course, trauma type and sever-
ity makes very difficult to properly track the consequences of childhood trauma on 
PTSD. This difficulty is made even worse by the frequent use of retrospective mea-
sures to assess childhood trauma when investigating adult PTSD patients. This is 
problematic because altered memory function in relation to traumatic events can 
actually be a symptom of PTSD.  Furthermore, recollection of emotional events 
decades later is notoriously unreliable, and the same event may be encoded very 
differently by different individuals.

In conclusion, more prospective, longitudinal studies, tracking children into 
adulthood are needed, but face the challenge of having to account for both present 
and future courses of psychopathology, related risk factors and biomarkers. To 
achieve this, and to fully profit from the considerable acquired knowledge as 
to  translate findings into clinical practice, experienced clinicians in collaboration 
with researchers, would benefit from the development of models that integrate both 
psychological and biological concepts and their respective complexities and trajec-
tories. At present, longitudinal studies face the challenge of an increased need for 
guaranteed long-term financial and institutional stability, a big challenge in the cur-
rent scientific climate in which funding agencies are less frequently willing to assure 
long-term financing beyond 4 years.
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12.1  Introduction

In the clinic, the relationship between childhood trauma and personality disorder 
can be a seemingly omnipresent issue. Although the correlation is maintained in the 
laboratory, recent work has revealed a more complex relationship between child-
hood trauma and personality disorder, casting some doubt about the impression 
gleaned from the clinic. This discrepancy is the source of considerable uncertainty 
and controversy. Fortunately, a large body of research now clarifies the real but 
complex relationship between childhood trauma and personality disorder. This 
information is indispensable in the clinic, where such knowledge is critical to an 
appropriately nuanced understanding of cases of personality disorder with a history 
of trauma. This chapter reviews this relationship and summarizes the increasingly 
sophisticated understanding of how childhood trauma impacts development of the 
person and the brain.

To understand modern theories of childhood trauma and personality disorders, it 
is useful to place the body of this work in the larger historical context. In the early 
twentieth century, a foundational psychological theory of the sequelae of childhood 
trauma was formed by the work of Pierre Janet and Sigmund Freud. This psychody-
namic theory posited that trauma leads to the repression of unwanted memories of 
childhood abuse. Repressing some drives enhances others in a compensatory fash-
ion, resulting in intrusive psychiatric symptoms [1, 2]. Although state-dependent 
memory likely has a role in trauma-related psychopathology [3], the centrality of 
repressed memories in the development of psychopathology has largely been dis-
proven [4, 5]. The reverberations of this important debate are still reflected in gen-
eral attitudes of specialists and laypeople alike. At the end of the twentieth century, 
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this was exemplified in the difference in attitudes toward recovered memories 
among psychologists, as clinical psychologists were more likely than experimental 
psychologists to accept the validity of recovered memories [6]. A recent survey of 
2326 American adults found that 8% consulted with therapists who discussed 
repressed childhood abuse and 4% report recovering memories of past abuse, a 
trend with decreasing rates in those beginning therapy after the 1990s [6]. These 
results suggest that an effect of the memory wars was a lagged but pervasive change 
regarding the therapist attitudes toward recovered memories. Also of interest was 
the finding that the majority of abuse cases involving repressed memories were 
physical and emotional, not sexual.

In a concurrent late twentieth century development, the basic neurosciences 
began to uncover a biological link between parent–infant disruptions, trauma, and 
stress reactivity. This work revealed how maternal–infant interactions lastingly 
shape the developing nervous system [7, 8]. Most importantly, the systems in which 
this plasticity was discovered, the neuroendocrine and limbic brain systems, are 
poised in the body to produce psychological symptoms such as anxiety, hostility, 
and altered social cognition that characterize personality disorder. Thus, just as the 
memory wars led to a re-evaluation of the role of trauma in psychopathology, neu-
roscience ironically discovered a biological link between early life trauma and 
psychopathology.

It is in this complex context that the contemporary understanding of the relation-
ship between childhood trauma and personality disorder must be considered. The 
research reviewed here culminates in what we here refer to as the General Theory 
of trauma and personality disorder: childhood trauma has wide-ranging effects on 
the development of brain systems. These in turn are expressed phenotypically as 
personality disorder symptoms common to many different personality disorders. 
We will review the evidence supporting this theory in the first section of the chapter. 
This will be followed by a discussion of descriptive data regarding the relationship 
between subtypes of childhood trauma and dimensions of personality psychopa-
thology. Finally, we will discuss counterarguments to the General Theory based on 
the problem of PTSD and its relationship to personality disorder.

12.2  The Association of Childhood Trauma and Personality 
Disorder—Empirical Studies

Psychodynamic theories of personality development were based heavily on the 
experience of the developing self with parental figures. Stern’s foundational descrip-
tion of borderline personality disorder (BPD) in the Psychoanalytic Quarterly [9] 
included the clinical observation that borderline pathology was associated with a 
history of maternal neglect: “…mothers inflicted injuries on their children by virtue 
of a deficiency of spontaneous maternal affection.” Refuting the idea that fantasies 
of abuse, rather than abuse itself, are of importance, Stern goes on to clarify that 
“Actual cruelty, neglect and brutality by the parents of many years’ duration are fac-
tors found in these patients.” Although concerns about childhood sexual abuse 
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would later dominate studies of borderline personality disorder, it is of historical 
interest to note that this early report did not mention it.

Object relations theory in psychoanalytic metapsychology was concerned with 
the development of the social self in attachment relationships. The phenomenon of 
splitting, in which an individual thinks of people with whom has a relationship as 
all-good or all-bad, retained in the DSM-5 criteria for BPD, was first described in 
relation to infantile frustration with maternal attachment [10]. Such concept was 
later operationalized by Otto Kernberg into a schematic description of Borderline 
Personality Organization [11], encompassing what we might today describe as para-
noid, borderline, schizotypal, antisocial, and narcissistic personality disorders. The 
role of trauma in the theory of Borderline Personality Organization was qualified as 
an environmental factor that interacted with a genetically mediated, inborn aggres-
sive drive. The impact of object relations on contemporary theory, nosology, and 
treatment continues to be felt today. Perhaps most importantly, the theory of 
Borderline Personality Organization led directly to a milestone in psychoanalytic 
psychology: the empirical validation of transference focused psychotherapy for bor-
derline personality disorder [12]. The hypothesized interaction of trauma and trait- 
like aggression was an idea that remarkably anticipated contemporary etiological 
theories of personality psychopathology that emerged nearly a half-century later.

12.2.1  Cross-Sectional Studies

In the late twentieth century, research regarding the relationship between borderline 
personality disorder and childhood trauma eschewed theory in favor of empirical 
and statistical approaches to the question. A comprehensive review of pre-2000 
studies of the relationship between childhood abuse and borderline personality dis-
order organized this empirically focused literature into three waves [13]. In the first 
wave of studies, borderline personality disorder was found to be associated with 
structural problems in family life, such as parental separation and loss [14]. In a 
second wave of studies, sexual abuse was found to be overrepresented in borderline 
personality disorder vs. Axis II controls [15–17]. At this stage, the relationship 
between sexual abuse and borderline personality disorder appeared to be trauma and 
disorder specific [15]. A third wave of studies, using multivariate statistical 
approaches in cohorts with mixed personality disorder syndromes, identified a com-
plex mixture of abuse experiences, including sexual, physical abuse, and emotional 
neglect which were associated with a range of personality disorders [18, 19].

In the largest study from this “third wave” cross-sectional data from the 
Collaborative Longitudinal Personality Disorder Study was examined for multivari-
ate statistical associations between retrospective accounts of childhood abuse and 
personality disorder diagnosis [20]. In the 668 participants, there were 86 with 
schizotypal, 167 with borderline, 153 with avoidant, and 153 with obsessive- 
compulsive personality disorder. Ninety-four participants with major depressive 
disorder (MDD) and no personality disorder were also studied. The BPD group had 
the highest rate of childhood sexual abuse (CSA) (37.7%) relative to the other 
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diagnostic categories. CSA in BPD patients was also a significant covariate in a 
regression analysis predicting suicide attempts though it did not predict other sui-
cidal behaviors, suggesting a highly specific interaction between CSA and BPD 
prognosis [20]. Furthermore, 39.7% of schizotypal and 51% of BPD participants 
reported lifetime PTSD, compared to only 20.3% of MDD participants. These 
results suggest an important but complex relationship between trauma and schizo-
typal and borderline personality disorders.

A second notable study utilizing a similar approach was conducted in 182 adults 
with personality disorder. Using the Childhood Trauma Questionnaire, the relation-
ship between abuse subtype and personality disorder diagnosis was examined. 
History of trauma was widely prevalent across diagnoses, with 78% of subjects 
meeting criteria for childhood trauma, indicating that trauma is a risk factor shared 
across most personality disorder diagnoses. Paranoid personality disorder was 
related to sexual, physical, and emotional abuse; antisocial personality disorder was 
related to sexual and physical abuse, and BPD was related to emotional abuse. No 
unique relationship was found between BPD and childhood sexual abuse [21].

The third wave of studies seemed to point to the effects of childhood trauma 
across a variety of different dimensions and experiences. While this wave of studies 
did outline several specific relationships between abuse experiences and personality 
disorder subtypes, the overall data trends toward a more general association between 
childhood trauma and personality disorders.

12.2.1.1  Recent Developments
DSM-5 eliminated the axial system of psychiatric diagnosis, but carried forward the 
Cluster system and categorical diagnostic approach from DSM-IV.  Although 
dimensional approaches were proposed as replacements to the categorical diagno-
ses, lack of consensus led to the dimensional approaches remaining in an alternative 
section, awaiting further validation. Cluster A contains personality disorders with 
odd or eccentric features. It encompasses paranoid, schizoid, and schizotypal per-
sonality disorders. Cluster B contains personality disorders with dramatic, emo-
tional, or erratic features. It includes antisocial, borderline, histrionic, and narcissistic 
personality disorders. Cluster C contains personality disorders with anxious and 
fearful features. It includes avoidant, dependent, and obsessive-compulsive person-
ality disorders.

Using a similar approach to previous studies, a study in 231 psychiatric patients 
tested a series of trauma-personality disorder-specific hypotheses using a multivari-
ate statistical approach [22]. The results confirmed three out of five a priori hypoth-
eses: (1) physical abuse was associated with antisocial personality disorder; (2) 
emotional neglect was associated with Cluster A disorders; (3) emotional abuse was 
related to Cluster C disorders. No support was found for a unique association of 
sexual abuse and borderline symptom or for emotional abuse and narcissistic symp-
toms as was initially hypothesized.

Two multivariate studies found a more general relationship between childhood 
trauma exposure and personality disorder symptoms. In a study of 70 abused and 
35 non-abused adults, only a general relationship was found between childhood 
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trauma (CTQ) and personality disorder symptoms, although elevated levels of par-
anoid, borderline, avoidant, and dependent personality disorder were seen in the 
abused group [23]. In a larger study of 409 patients and non-patient volunteers in 
Belgium and the Netherlands, a similar multivariate approach was taken [24]. 
History of childhood trauma was taken with the Interview for Traumatic Events in 
Childhood (ITEC) assessing sexual abuse, physical abuse, emotional abuse, emo-
tional neglect, and physical neglect [25]. This, combined with the large sample 
size, represents a strength of the study. Perhaps due to increased statistical power, 
this study did find specific relationships between trauma subtype and personality 
disorders. Sexual abuse was found to be associated with paranoid, schizoid, bor-
derline, and avoidant personality disorder, with the largest beta coefficient for 
BPD. Physical abuse was associated with antisocial personality disorder, as was 
found previously [22]. Emotional abuse was associated with paranoid, schizotypal, 
borderline, and Cluster C personality disorder. Emotional neglect was associated 
with histrionic and BPD.

In the largest and most representative study to date, data from 34,653 adult indi-
viduals from the National Epidemiologic Survey on Alcohol and Related Conditions 
(NESARC) was analyzed to examine the relationship between childhood trauma 
and personality disorders [26]. All types of abuse and neglect were associated with 
Cluster A personality disorders, with schizotypal, followed by paranoid, having the 
strongest relationship. All forms of abuse were related to Cluster B disorders. 
Antisocial, borderline, and narcissistic personality disorders were associated with 
all forms of abuse, although no relationship was found for histrionic personality 
disorder. No strong relationship was found between child abuse and Cluster C per-
sonality disorders.

In summary, the empirical literature begins with disorder and abuse-specific 
associations (childhood sexual abuse and BPD) and evolves to a more general asso-
ciation between abuse of various kinds and a wide range of personality disorder 
symptoms. Before turning to longitudinal studies, we will review disorder-specific 
findings.

12.2.1.2  Disorder-Specific Empirical Findings
Schizotypy: A review of 25 empirical studies found overwhelming support for the 
association of childhood trauma and schizotypy [27], with odds ratios in trauma-
tized groups between 2.01 and 4.15. Some evidence suggests that the association, 
even if present, is reduced in strength compared to BPD [20]. Another cross- 
sectional study found that PTSD mediated the relationship between a history of 
emotional abuse and symptoms of schizotypal personality disorder [28]. A study 
taking a dimensional approach to schizotypy in a random sample from the commu-
nity appears to confirm a link with childhood trauma using 1510 adults who com-
pleted telephone interviews. A history of child abuse and acute trauma were both 
associated with schizotypal personality disorder symptoms. Interestingly, in males 
there was some evidence that the relationship between childhood maltreatment and 
schizotypy was moderated by neurodevelopmental disturbance [29]. The modera-
tion by neurodevelopmental disturbance raises the possibility that common genetic 
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factors may account for both childhood maltreatment and schizotypy, a possibility 
reinforced by findings from behavioral genetic studies (reviewed below).

Paranoid Personality Disorder: Both acute and chronic childhood trauma have 
been associated with paranoid personality disorder. Individual studies have found 
that paranoid personality disorder is associated with nearly all forms of abuse, 
including physical, sexual, and emotional abuse as well as emotional neglect [30]. 
These findings are consistent with the results of the multivariate studies reported 
above, in which paranoid personality disorder emerges as perhaps the personality 
disorder most consistently associated with childhood trauma.

For instance, among young adult victims of burn injury, paranoid personality 
disorder was the most prevalent, with 19.4% prevalence within the cohort found 
following semi-structured diagnostic interviews [31]. Furthermore, population- 
wide risk factors, such as socioeconomic stress, have sufficiently strong effects to 
lead to detection of elevated paranoid personality disorder rates in certain ethnic 
populations, such as African Americans, in the United States [32]. This could per-
haps be related to data from cognitive psychological experiments which found that 
increased negative beliefs about the self lead to paranoid anxiety [33, 34]. This data 
provides important clues regarding the psychological pathways leading to paranoid 
anxiety.

Antisocial Personality Disorder (ASPD): A robust developmental literature has 
identified negligent child rearing practices and abuse as an important risk factor for 
childhood and adolescent conduct disorder [35]. In the forensic setting, physical 
and crime victimization, but not sexual trauma, is associated with up to a fivefold 
increase in the risk for ASPD. The overlapping but clinically distinct diagnosis of 
psychopathy was related only to a history of physical trauma [36]. Interestingly, 
traits of psychopathy may increase the probability of crime victimization, working 
against the generally negative relationship between psychopathy and fear to equal-
ize the potential for post-traumatic psychopathology [37]. This data points to the 
importance of bidirectional causal pathways between personality psychopathology 
and trauma exposure.

Borderline Personality Disorder: A 1999 meta-analysis of 21 published studies 
from 1980 to 1995 on the association of BPD and CSA, including data from 2479 
subjects, found a pooled effect size of r = 0.28 of CSA on BPD [38]. This relatively 
small effect size is likely due to the fact that studies sampling nonclinical popula-
tions are less likely to find high rates of PTSD and CSA [39]. Smaller studies, 
recruited largely from clinical samples, tended to have a larger effect size 
(r = −0.775, p < 0.001). The authors conclude that CSA is unlikely to have a major 
etiological role in the development of PTSD, but may be related to features within 
the BPD construct such as dissociation. Dissociative symptoms appear in both BPD 
and PTSD criteria. These symptoms represent a discontinuous experience of the self 
emotionally, relationally, or spatiotemporally. Dissociative symptoms are orthogo-
nal to temperamental traits such as novelty seeking and harm avoidance, and are 
correlated instead with character traits such as self-transcendence and self- 
directedness [40]. Dissociation is closely related to trauma exposure [41]. In fact its 
relationship to trauma is stronger than to BPD [15]. Dissociative symptoms have 
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been proposed to be an important component of BPD [42, 43]. Proneness to disso-
ciative experiences interacts with personality in a nonlinear fashion, increasing the 
risk for BPD, suggesting that trauma-related dissociative symptoms [40] can play a 
critical role in the etiology of BPD [44].

12.2.2  Longitudinal Studies

There have been three longitudinal studies directly relevant to the issue of childhood 
trauma and personality disorder. A cohort of maltreated youth identified by the 
Department of Human Services (DHS), along with a cohort of non-maltreated but 
similarly low socioeconomic status youth, have been followed in a set of studies. In 
the first set, the investigators found that 40% of maltreated children showed a non- 
resilient trajectory when followed from ages 6 to 10. Ego resiliency is a trait-like 
flexibility in impulse control that is adjusted according to the social context [45]. 
Early childhood maltreatment, in individuals high in emotional intensity and low in 
emotional regulation, was found to precede increases in internalizing (anxious and 
depressive) symptoms [46]. In an analysis of personality mediators of maltreatment 
history on adolescent psychopathology, maltreatment was found to be associated 
with either an overcontrolled (compulsive) or undercontrolled (impulsive) pheno-
type during early childhood. The overcontrolled phenotype was more likely to 
develop internalizing psychopathology in adolescence, while the undercontrolled 
phenotype was more likely to develop externalizing psychopathology [47]. This 
study is a landmark of developmental psychology and provided a glimpse at the 
interaction of trauma and personality traits.

A 47-year longitudinal study in the Barbados [48] followed 129 children who 
had experienced moderate to severe malnutrition but normal birthweight in the first 
year of life, along with 129 matched controls. When followed into adulthood, child-
hood malnutrition was associated with elevated symptoms levels of paranoid, schiz-
oid, avoidant, and dependent personality disorder. Childhood maltreatment was 
associated with paranoid, schizoid, schizotypal, and avoidant personality disorder. 
Those who had experienced both malnutrition and maltreatment had the highest 
level of personality disorder symptoms, suggesting additive effects of physiological 
and psychological stress on the development of personality psychopathology.

In the Children in the Community Study [49], a community-based sample of 593 
families were followed from childhood (6 years) to adulthood (mean age 33 years). 
Measures of parental behavior during childhood were examined as risk factors for 
early adult personality disorder. Of the sample, 12% met criteria for at least one per-
sonality disorder at age 22. Generally, the number of problematic parental behaviors 
was correlated with the severity of personality disorder symptoms. After controlling 
for covariates, low parental care was associated with symptom levels of antisocial, 
avoidant, borderline, paranoid, schizoid, and schizotypal personality disorder. High 
parental abuse was associated with symptom levels of borderline, schizotypal, and 
paranoid personality disorder. Interestingly, maltreatment mediated the relationship 
between childhood emotional disturbances and adult personality disorders.
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12.3  Behavioral Genetics

12.3.1  Twin Studies

In the quest to understand the etiology of personality disorder, the field of behav-
ioral genetics has used family, twin, and hybrid research designs to tease apart its 
genetic and environmental components. In the first small twin study of 10 BPD, 15 
schizotypal + BPD, and 44 schizotypal probands, no co-twins had BPD, and thus no 
heritable component of BPD was found [50]. However, 92 monozygotic and 129 
dizygotic twin pairs, about half of whom had a clinical diagnosis of personality 
disorder, were interviewed with the Structured Clinical Interview for DSM-III-R 
Personality Disorders (SCID-II) in a subsequent study [51]. The study found that 
heritability was 0.69 for borderline, 0.78 for obsessive-compulsive, 0.61 for schizo-
typal, 0.57 for dependent, 0.67 for histrionic, and 0.79 for narcissistic personality 
disorder. Heritability was relatively lower for paranoid (0.28), and schizoid (0.29) 
personality disorder. Unlike the previous study, no shared environmental effects 
were detected for any of the personality disorders.

In a sample of 2794 young adult Norwegian twins, dimensional representations 
of the DSM-IV personality disorders were examined by measuring criterion counts 
of personality disorder symptoms (actual personality disorder diagnosis was rare at 
3%). A broad genetic risk factor for all personality disorders was found (paranoid, 
histrionic, borderline, narcissistic, dependent, and obsessive-compulsive), followed 
by a second genetic factor with loadings only on borderline and antisocial, and a 
third genetic factor with loadings on schizoid and avoidant [52]. Three environmen-
tal factors were identified. The first loaded on the Cluster B personality disorders 
(along with paranoid and obsessive-compulsive), all of the Cluster A personality 
disorders, and the Cluster C personality disorders (avoidant and dependent). The 
heritability of individual personality disorders ranged from a lower limit of 0.34 for 
paranoid to an upper limit of 0.61 for BPD, with no shared environmental effects 
(for review see [53]). The estimated heritability of antisocial personality disorder 
from this sample (0.41) was close to that from a meta-analysis of 51 twin and adop-
tion studies of antisocial behavior, which found additive genetic (0.32) and non- 
additive genetic (0.09) influences on antisocial behavior [54].

Non-additive, or dominant, genetic effects along with additive genetic effects in 
risk for BPD were examined using Dutch twin registry that included siblings, using 
a so-called extended twin design. In 5017 twins, 1266 siblings, 3064 parents, and 
949 spouses from 4015 families [55], additive (21.3%), non-additive (23.9%), and 
unique environmental (54.9%) sources of variance were found for BPD symptom 
count. Once again, models with no shared environment prevailed.

In summary, the predominance of non-shared environmental sources of variance 
points toward the likely relevance of gene × environment interaction in the develop-
ment of BPD [53]. Furthermore, the consistent lack of shared environment effects 
on personality disorder echoes the results of behavioral genetic research on person-
ality traits such as neuroticism, as seen in a very large study of 20,945 Australian 
and 24,905 US twins [56]. Variance in neuroticism was accounted for by additive 
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genetic (28–36%), non-additive genetic (13–17%), and non-shared environmental 
(37–43%) influences.

12.3.2  Gene × Environment Interaction

The absence of any major effects of shared environment on risk for personality dis-
order refutes simple models of trauma-related personality psychopathology, while 
the large role of genetic factors in the etiology of personality disorder supports a 
biological model of personality psychopathology. As detected by non-shared envi-
ronmental effects, the environment may have an impact, but rather than directly 
affecting psychopathology, it affects psychopathology in interaction with genetic 
factors [57–59]. This suggests that the neurobiological impacts of trauma may be of 
particular importance. Adding to the complexity, resilience to trauma exposure is 
determined by genetic factors, a phenomenon known as gene × environment corre-
lation. Genes can influence emotional responses to assault exposure [60]. They can 
also influence the experience of parental care [61]. Personality traits themselves 
influence the response to exposure to traumatic events [62].

Thus, two important corollaries of the General Theory are, firstly, the mediation 
of childhood trauma’s effect on personality psychopathology is likely through gene 
× environment effects on the developing brain, and secondly, exposure to trauma 
may be partly mediated by genetic factors. The field of epigenetics has opened a 
new vista on how the environment can have long-lasting effects on phenotype and 
behavior [63]. Preliminary epigenetic findings have been reported regarding the 
gene of FKBP5, a co-chaperone regulator of glucocorticoid receptors [64], the glu-
cocorticoid receptor gene (NR3C1) [65], and the monoamine oxidase A promotor in 
BPD [57, 59, 66]. These epigenetic effects may have pronounced neurobiological 
implications for the psychopathology of personality disorders and are discussed in 
the following section. Some of the epigenetics effects of maternal care may be 
reversible in animal models [63], pointing toward potentially novel treatment 
approaches targeting epigenetic modifications in the future.

12.3.3  Contextual Factors of Culture, Race, and Ethnicity

The absence of shared environmental influences on personality disorder raises ques-
tions about the nature of the influence of culture and ethnicity on the development of 
personality disorder. For instance, there are race differences in personality disorder 
prevalence, with elevated rates in Native Americans, decreased rates in Asians, and 
elevated rates of some diagnoses in African Americans [67]. Qualitative work found 
connections between structural violence, interpersonal violence, and the presentation 
of BPD symptoms in native populations of Australia [68]. The effect of natural 
experiments, such as random allocation of resources to different sectors of society, 
has been studied for insight into this question. Unexpected supplemental income is 
associated with reduction of mental illness in children, an effect mediated fully by 
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level of parental supervision, and strongest for externalizing symptoms of conduct 
disorder and oppositional disorder [69]. The effects of structural and interpersonal 
violence have been found to account for race differences in paranoid personality 
disorder [32]. Environmental factors that interact with the developing brain such as 
childhood lead exposure have been longitudinally associated with neuroticism, and 
decreases in agreeableness and conscientiousness [70]. These findings, combined 
with the results of twin studies, would suggest that cultural and other broadly contex-
tual factors that impact personality disorder may best be understood as the interac-
tion between genetics and the individual’s unique experience of the environment.

12.4  Neurobiology: At the Crossroads of Gene × 
Environment Interaction

Biological clues provide the critical link between animal models and the clinic. 
Here we would propose that this research provides broad support for the General 
Theory: that childhood trauma has wide diverse effects on the development of brain 
systems, and these nonspecifically increase overall levels of personality psychopa-
thology. Trauma has epigenetic effects on stress reactivity [71, 72], itself a largely 
genetically determined process. These epigenetic effects have important implica-
tions for personality disorders as stress reactivity is a common denominator of most 
personality disorder-related constructs, such as BPD-related symptoms of anxiety, 
aggression, and shame [73].

12.4.1  Cortisol

Converging evidence has pointed to the relevance of the hypothalamic pituitary- 
adrenal (HPA) axis in understanding BPD. Cortisol, the main end product of HPA 
axis activation in humans plays an important role in regulating both the magnitude 
and duration of the stress response via feedback inhibition of the HPA axis. Altered 
basal cortisol levels have been associated with HPA axis dysregulation with impor-
tant implications for stress reactivity [74]. Despite somewhat inconsistent results, 
overall evidence suggests that patients with BPD have decreased levels of basal 
cortisol compared to healthy controls [75]. Notably, patients with PTSD typically 
also exhibit blunted levels of basal cortisol and increased sensitivity to the dexa-
methasone suppression test (DST), a measure of sensitivity of the HPA axis to nega-
tive feedback. In contrast, patients with MDD show a profile of elevated basal 
cortisol and blunted sensitivity to the DST (Thomas et al., 2019). As such, the cor-
tisol profile of BPD patients may be closely tied to interacting depressive and PTSD 
symptoms. Indeed [76], found that basal cortisol levels in BPD patients were posi-
tively correlated with MDD symptoms. Also, patients with both BPD comorbid 
with PTSD and BPD with high prevalence of PTSD symptoms have been shown to 
have increased sensitivity to the DST compared to BPD patients with low PTSD 
symptoms [76, 77], supporting this theoretical framework. Additionally, BPD 
patients reporting more childhood trauma on the Childhood Trauma Questionnaire 
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(CTQ), a retrospective measure of childhood trauma exposure, showed lower basal 
cortisol levels, consistent with a profile more similar to PTSD patients, who have 
generally been found to have reduced peripheral cortisol levels [78]. The influence 
of these different symptom profiles could account for inconsistencies across cortisol 
studies in BPD groups. The cortisol profile of BPD seems to be closely linked to the 
patient’s depressive and PTSD symptom profile and reflects the complex interac-
tions of trauma and mood symptoms on stress reactivity and regulation. As cortisol 
has been shown to interact with the HPA axis in a concentration-dependent mecha-
nism, understanding how MDD and PTSD symptoms interact in BPD patients may 
be critical for understanding differences in HPA axis dysregulation and stress reac-
tivity across symptom groups.

12.4.2  Corticotropin-Releasing Hormone

Corticotropin-releasing hormone (CRH) levels, as measured in cerebrospinal fluid, 
have been found to be elevated in patients with PTSD. CRH is an important positive 
driver of the HPA axis, and has independent, direct effects on brain function through 
its action on brain CRH receptors. The central effects of CRH signaling include 
increases in emotional responding to stimuli and altered social behavior [79]. 
History of childhood trauma, specifically, emotional neglect, has been found across 
three studies to be associated with increased CRH drive in adults with personality 
disorder [80–82]. Central CRH drive is inversely associated with reactivity of the 
pituitary and adrenal glands to stimulation with combined dexamethasone/CRH 
challenge, consistent with peripheral downregulation in the face of enhanced central 
CRH drive. Indeed, history of childhood trauma exposure was found to be associ-
ated with blunted, rather than enhanced cortisol and adrenocorticotropic hormone 
(ACTH) response to dexamethasone/CRH challenge [82]. Although none of the 
subjects tested in these studies met criteria for PTSD, the combination of increased 
central CRH drive and downregulated peripheral responsiveness resembles that 
seen in PTSD. Indeed, comorbid PTSD has also been found to be associated with 
blunted ACTH response to exogenous dexamethasone/corticotropin-releasing hor-
mone (CRH) challenge [83]. Furthermore, as expected with chronic altered set 
point in hypothalamic release of CRH, hypothalamic gray matter volume is 
increased in BPD and is positively correlated with CTQ score, another implication 
of the effects of HPA axis abnormalities in BPD [84]. Dysfunction of the HPA axis 
seems to be a critical mechanism for understanding trauma-induced changes to 
stress reactivity in personality disorders.

12.4.3  NR3C1 and FKBP5

Yet another mechanism of trauma-induced alterations to HPA axis function comes 
from the glucocorticoid receptor gene (NR3C1) which is important in providing 
negative feedback to the HPA axis. Childhood physical abuse in BPD is associated 
with methylation, a form of epigenetic regulation of gene expression, of the NR3C1 
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promoter. This methylation has been shown to positively correlate with BPD symp-
tom severity as measured by the Revised Diagnostic Interview for Borderlines 
(DIB-R), self-injurious behavior, and hospitalizations which may relate to its effects 
on HPA axis dysregulation [85]. Additionally, the intracellular function of the glu-
cocorticoid receptor is affected by the intracellular chaperone protein FKBP5. 
Studies have linked FKBP5 candidate genes and the BPD phenotype [86]. Exposure 
to early life stress, such as intimate partner violence, has interactive effects on 
FKBP5 risk haplotypes. The CATT haplotype, which is associated with enhanced 
upregulation of FKBP5 and decreased glucocorticoid receptor sensitivity, is associ-
ated with increased stress sensitivity in children [87].

Preliminary evidence of gene × environment and epigenetic effects has also been 
found for the brain-derived neurotrophic factor (BDNF) gene in BPD [88]. BDNF 
is an important signaling molecule that affects the developing brain on a macro-
structural and microstructural level and whose plasma levels have been shown to be 
diminished in BPD patients [89]. Interestingly, responders to the psychotherapeutic 
intervention of dialectical behavioral therapy (DBT) showed decreases in methyla-
tion, while most BPD subjects showed increasing methylation over time pointing to 
potential epigenetics benefits of cognitive therapy [88]. Furthermore, the BDNF 
196A allele valine to methionine (Val66Met) polymorphism has been implicated in 
decreased hippocampal volume and decreased BDNF levels in response to child-
hood abuse and exposure to early life stress and may decrease stress resiliency and 
increase the risk of developing psychiatric disorders later in life [90, 91]. In addition 
[92], reported decreased impulsive aggression in BPD patients with the Val66Val 
variant as compared to those with the Val66Met variant suggests a mediating influ-
ence of the BDNF 196A allele on aggressive symptoms in BPD. More research is 
needed to describe the complex relationship between BDNF, gene × environment, 
and neurobiological interactions in BPD.

12.4.4  Trauma-Related Brain Structural Changes

Trauma-related brain structural changes have also been detected in BPD.  Meta- 
analytic studies confirm that amygdala and hippocampal structural volume is decreased 
in BPD [64]. These findings are important because of the centrality of the hippocam-
pus and amygdala in the stress reactive behaviors at the core of personality disorder 
symptoms. Importantly, some of these changes in traumatized individuals with BPD 
may be accounted for by comorbid PTSD [64]. Patients with PTSD have been charac-
terized by reduced hippocampal and left amygdala volumes [93]. When comparing 
patients with BPD and patients with BPD comorbid with PTSD, the results have been 
somewhat inconclusive with some groups reporting decreased hippocampal volume 
in the comorbid group compared to controls [94, 95] and one reporting no effect of 
comorbid PTSD on hippocampal volume [96]. Additionally, researchers have found 
increased amygdala deactivation in response to pain in the comorbid group [97]. Like 
the neuroendocrine studies, structural brain imaging research suggests that comorbid-
ity with PTSD affects the biological signature of trauma.
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Outside of the limbic system, frontal-parietal circuits that mediate social cogni-
tive functions, such as theory of mind and dissociative symptoms, are of interest in 
trauma and personality disorder. Trauma may be related to decreased detection of 
facial expression in BPD, a form of affective empathy [98]. Trauma may also impact 
function of the temporoparietal junction during the neural process of perspective 
taking in cognitive empathy [99]. Preliminary data points to abnormal development 
of white matter tracts [100] and gray matter volume of parietal circuits in BPD 
[101]. It is known that these circuits may play a key role in symptoms found in BPD 
such as dissociation [102]. More research is needed to understand how the environ-
ment works with genetic and biological factors to shape the expression of personal-
ity disorder symptoms.

12.4.5  Personality Disorder-Specific Effects of Trauma

An important question remains regarding personality disorder-specific effects of 
trauma. This is an area currently under investigation. One example of this may be 
impulsive aggression, which is associated with disrupted parental care and child-
hood trauma [103, 104]. Evidence has been found for genetic moderation of envi-
ronmental effects with the monoamine oxidase A (MAO-A) gene, whereby those 
with lower level expression of the MAO-A enzyme are more sensitive to the effects 
of trauma on aggressive behavior [57, 59, 66]. Genetic deficiency of MAO-A has 
been linked to increased aggression and plays a moderating role in response to 
childhood trauma especially in regard to antisocial behavior [57]. Furthermore, 
serotonin signaling in the brain has a key role in computations important for deci-
sion-making and impulsivity [105], and plays a role in modulating anger and reac-
tivity to social cues [106, 107]. The serotonin (5-HT) system clearly plays a central 
role in impulsive aggression in personality disorder [108]. How the environment 
impacts development of brain 5-HT signaling is an important topic for future 
research.

12.4.6  Paranoia/Mistrust and CRH

Finally, paranoia and mistrust, as found in paranoid personality disorder, appear 
important to trauma-related personality disorder symptoms. Adults with paranoid 
personality disorder, perhaps more than any other personality disorder, consistently 
report high levels of childhood trauma in both cross-sectional [21] and longitudinal 
studies [49]. They are also the only personality disorder subgroup identified thus far 
with elevated CSF CRH levels [30]. In humans, intranasally administered exogenous 
CRH enhances early components of the event-related potential to neutral faces, a 
socially ambiguous signal [109]. This suggests that the hostile and suspicious social 
cognitive profile of paranoid personality disorder may be related to cortical arousal.

In total, biological data provides support for the General Theory. Available evi-
dence points toward trauma-related epigenetic changes in the neurobiological 
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mechanisms important for adaptation to stress that likely underlie a wide range of 
psychopathological syndromes. The lasting nature of these developmentally 
expressed changes makes them of heightened importance in personality disorder. At 
the same time, some evidence, such as the relationships between Paranoid 
Personality Disorder, trauma, and CRH, counters the General Theory, pointing to 
specific relationships between trauma and personality disorder subtype.

12.5  Comorbid PTSD and Complex PTSD: Limitations 
of the General Theory

Available evidence indicates that PTSD and BPD are frequently comorbid, with 
approximately a third to a half of individuals with borderline personality disorder 
meeting criteria for PTSD [20, 110]. The higher estimates are from clinical, as 
opposed to epidemiological samples. About a quarter of patients with PTSD have 
borderline personality disorder [110], with the comorbidity predicting more severe 
trauma, suicide attempt rates, and lower quality of life. The high prevalence of 
comorbidity between the two conditions likely reflects complex etiological path-
ways. Gene–environment correlation may play a role as it has been shown that 
persons with borderline personality disorder are more likely to experience sexual 
trauma and rape as adults in comparison with other personality disorders, thus put-
ting them at elevated risk for PTSD [20, 111]. Several aspects of the BPD construct 
may affect how experiencing trauma leads to PTSD in susceptible individuals. 
These include sensitivity to fear conditioning [112], decreased habituation [113], 
and altered limbic brain morphology [114]. Adding to the complexity, ICD-11 
includes the diagnostic construct complex PTSD.  Complex PTSD includes the 
defining symptoms of PTSD in addition to disturbed self-regulatory capacities. 
These are grouped into the five domains of (a) emotion regulation difficulties, (b) 
disturbances in relational capacities, (c) alterations in attention and consciousness 
(e.g., dissociation), (d) adversely affected belief systems, and (e) somatic distress or 
disorganization. Complex PTSD has an estimated 1% prevalence in the community 
[115]. In the clinic, about half of PTSD cases can be conceptualized as complex 
PTSD [116]. The distinction is important because complex PTSD predicts less 
improvement with psychotherapy [117]. Staging treatment based on complexity is 
required to strike a balance between skill-building and trauma-focused approaches 
[118]. Skill-building is an essential component of dialectical behavioral therapy. 
Because trauma therapy activates intense affects, skill-building provides a buffer 
between distress and impulsive acting- out. One study approached this question by 
detecting symptom profiles in a large sample of treatment seeking women with a 
history of child abuse. Four latent classes were identified: (1) a PTSD class with 
high PTSD symptoms but low BPD symptoms, (2) a complex PTSD class had high 
levels of PTSD and self- organization symptoms, but low levels of relational BPD 
symptoms, (3) a BPD class with a high percentage of BPD symptoms, self-organi-
zation disturbances, and PTSD symptoms, and (4) a resilient class with low symp-
toms [119]. About 44.6% of the BPD class cases met criteria for complex PTSD, but 
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in fact, individuals in the BPD class were more likely to meet criteria for PTSD 
(54%) than complex PTSD. Complex PTSD overlapped with BPD in the symptom 
of “feelings of emptiness” and relationship disturbances, but could be distinguished 
from it by the specificity of abandonment, instability of relationships, unstable 
sense of self, impulsiveness, and suicidality to BPD.

Thus, comorbidity between BPD and PTSD is very real and pervasive. It would 
be premature to fold one diagnosis into the other, as has been proposed, as neither 
the BPD nor the complex PTSD construct can account for the range of symptoms 
these two categories encompass. On the other hand, a 50% comorbidity rate between 
two disorders is high enough to question the distinctness between the two condi-
tions. One must seriously consider the possibility that historical contingencies, 
rather than nature itself, have determined how the chips have fallen in terms of 
diagnostic distinctions, an argument made previously about psychiatric nosological 
boundaries [120]. The nosological implications are difficult to resolve but point to 
the need for new approaches for a classification that can account for (1) the range of 
clinical symptoms and implicated neural circuits, (2) longitudinal course, and (3) 
etiology (genes and environment). Unfortunately, none of the current and proposed 
nosological systems such as the Research Domain Criteria [121], DSM-5, and 
ICD-11 are poised to satisfy all three conditions. It is also not clear if any of the 
three systems would help to simplify patient understanding of each diagnosis. It is 
our experience that patients find the overlap of these three conditions unnecessarily 
confusing, given that useful information is often available for each condition sepa-
rately. An alternative approach may be to modify current constructs to incorporate 
some clinical information spread across diagnoses, as is done with the clinical stag-
ing of cancer, which systemizes severity and prognosis by biological spread of 
disease.

12.6  Childhood Trauma and Personality Disorder: 
Dimensional Relationships

Given the mixed evidence for and against the General Theory, the remaining ques-
tion is the degree to which the relationships between childhood trauma and person-
ality disorder exhibit both generalness and specificity. Answering this would require 
examining personality disorder subtypes in a dimensional manner, given the fre-
quent comorbidity between personality disorder subtypes. To do so, we applied 
exploratory factor analysis using principal components analysis (PCA) to personal-
ity disorder criterion counts on a sample of male and female adults to identify latent 
personality disorder factors. Each factor was then modeled using linear regression 
analysis with levels of child abuse subtypes to identify unique relationships between 
psychopathology and abuse.

In the study, 1675 male and female adults between the ages of 18–82 
(mean = 34.82, SD = 11.065) provided written, informed consent to participate in 
studies of mood and personality approved by the institutional review board. In the 
entire sample, exploratory factor analysis was performed, using PCA, on criterion 
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counts of DSM-IV personality disorder symptoms. All personality disorder symp-
tom counts had correlations >0.5 for at least one component and so all were included 
in the model. Factor 1, Impulsive/Hostile, loaded onto antisocial, borderline, narcis-
sistic, and paranoid personality disorder. Factor 2, Schizotypy, loaded onto schizoid 
and schizotypal personality disorder. Factor 3, Anxious, loaded onto avoidant and 
dependent personality disorder (Table 12.1).

Table 12.1: from “Dimensional Relationships between PD and Trauma.” Factor 
loadings of personality disorder severity on the three extracted factors. Note the 
similarity of Factor 1 to Cluster B, Factor 2 to Cluster A, and Factor 3 to Cluster B 
personality disorders.

In a subsample of 1063 subjects who completed the Childhood Trauma 
Questionnaire (CTQ), each of the three extracted factors was entered into separate 
stepwise linear regression. Analyses including age and gender in the first step, and 
the CTQ subscales (sexual abuse, emotional neglect, physical neglect, physical 
abuse, emotional abuse) in the second step. The linear regression analysis for the 
Impulsive/Hostile factor (Table 12.2) resulted in a significant model with addition of 
CTQ subscale scores. The CTQ subscale scores remained significant after correc-
tion for multiple measures: sexual abuse, physical abuse, and emotional abuse. The 

Table 12.1 Factor loadings on personality disorder symptom counts

Component
1 2 3

Number of schizoid criteria met −0.148 0.887 0.045

Number of schizotypal criteria met 0.344 0.711 −0.021
Number of antisocial criteria met 0.753 0.086 −0.094
Number of borderline criteria met 0.580 0.122 0.345
Number of histrionic criteria met 0.790 −0.174 0.053

Number of narcissistic criteria met 0.855 −0.027 −0.056
Number of avoidant criteria met −0.123 0.159 0.862

Number of dependent criteria met 0.093 −0.140 0.835

Number of obsessive-compulsive criteria met 0.388 0.032 0.309
Number of paranoid criteria met 0.615 0.369 0.080
Extraction method: Principal component analysis.
Rotation method: Oblimin with Kaiser normalization.
(a) Rotation converged in 7 iterations.

Table 12.2 Factor 1, Impulsive/Hostile

R F Sig β T Sig.
Model 1 0.54 1.548 0.213
Model 2 0.444 37.1 <0.001
Age −0.009 −0.316 0.752

Gender −0.089 −3.149 0.002

Sexual abuse 0.088 2.727 0.007
Emotional neglect 0.033 0.749 0.454
Physical neglect −0.051 −1.291 0.187

Physical abuse 0.116 2.893 0.004
Emotional abuse 0.317 6.601 <0.001
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linear regression analysis for the Schizotypy factor also resulted in a significant 
model with the addition of CTQ scores (Table 12.3). After correction for multiple 
measures, emotional abuse was significantly associated with schizotypy. A signifi-
cant model was found for the Anxious factor with the addition of CTQ scores 
(Table 12.4). Emotional neglect and emotional abuse were both uniquely associated 
with the anxious factor.

In summary, three underlying factors were identified, explaining approximately 
65% of the variance in a personality disorder symptoms severity: (1) Impulsive/
Hostility, (2) Schizotypy, (3) Anxious. Somewhat surprisingly, these resembled 
Clusters A, B, and C as seen in the DSM personality disorder section, with the 
exception that paranoid and obsessive-compulsive personality disorder (OCPD) 
symptoms belonged to the Cluster B-like factor. All three factors were predicted by 
history of emotional abuse. Impulsive/Hostility was also predicted by history of 
sexual abuse and physical abuse. Schizotypy was predicted only by emotional abuse. 
Anxious was predicted by sexual abuse, emotional neglect, and emotional abuse. 
Some evidence was found for the General Theory: emotional abuse appeared to be 
related to all three factors. However, evidence was also found for at least some 
specificity in the relationship between abuse subtypes and personality disorder 
symptoms.

Table 12.3 Factor 2, Schizotypy

R F Sig β t Sig.
Model 1 0.094 4.772 0.009
Model 2 0.273 12.168 <0.001
Age 0.073 2.438 0.015
Gender −0.003 −0.113 0.910

Sexual abuse −0.080 −2.284 0.023

Emotional neglect 0.053 1.136 0.256
Physical neglect 0.028 0.660 0.510
Physical abuse 0.015 0.344 0.731
Emotional abuse 0.214 4.150 <0.001

Table 12.4 Factor 3, Anxious

R F Sig β T Sig.
Model 1 0.060 1.911 0.149
Model 2 0.386 26.427 <0.001
Age −0.058 −2.006 0.045

Gender 0.014 0.471 0.637
Sexual abuse −0.091 2.714 0.007

Emotional neglect 0.158 3.535 0.000
Physical neglect −0.016 −0.386 0.700

Physical abuse −0.077 −1.871 0.062

Emotional abuse 0.272 5.508 <0.001
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Table 12.2: from “Dimensional Relationships between PD and Trauma.” Note 
significant relationships between emotional abuse and Cluster B-like symptoms, as 
well as smaller relationships with sexual abuse and physical abuse.

Table 12.3: from “Dimensional Relationships between PD and Trauma.” Note 
the significant relationships between emotional abuse and Cluster A-like symptoms, 
common to all PD dimensions.

Table 12.4: from “Dimensional Relationships between PD and Trauma.” Note 
the significant relationships between emotional abuse and Cluster A-like symptoms, 
as well as smaller relationships with emotional neglect and sexual abuse.

12.7  Synthesis and Conclusions

The preceding sections have raised the question of the role of childhood trauma in 
personality disorder. The initial theory was that childhood sexual abuse, and the 
repression of the memory of its experience, resulted in the delayed intrusion of 
symptoms. This meta-psychological theory of trauma has been largely disproven, 
at least concerning personality disorder. A large body of cross-sectional and longi-
tudinal research has confirmed that the childhood trauma is an important risk factor 
for personality disorder, but on the whole, relationships between trauma subtype 
and personality disorder subtype do not appear to be specific. This has led to what 
we have termed the General Theory. The results of behavioral genetics have pointed 
to fact that the relationship between childhood trauma and personality disorder is 
bidirectional. Gene × environment correlation accounts for some of this relation-
ship and has important implications for prevention. Non-shared environmental 
effects and gene × environment interactions point to the importance of neurobiol-
ogy in accounting for the lasting effects of trauma on adult phenotype. While some 
biological systems, such as those underlying learning, stress reactivity, and plastic-
ity, are expected to be broadly relevant to psychopathology, others would be 
expected to have specificity to emotional and social functions mediated by specific 
neural circuits.

Evidence suggests that the overlap of PTSD with BPD is a priority area for 
research. Patients with both conditions experience distress at the ambiguity and 
arbitrariness of psychiatric nosology. Additionally, treatment follows from diagno-
sis, and current complicated diagnostic schemes can make treatment planning dif-
ficult. Thus, we think that clinicians should be cautious in attempting to understand 
their patients through their diagnoses, rather than understanding them through the 
stories they tell and their clinical presentation.

Biological and psychological research suggests that the General Theory may 
have limitations. In a large group of adults, we presented data showing that there 
may be some degree of specificity between trauma subtype exposure and personal-
ity disorder symptoms. Biological research will likely play a key role in understand-
ing these complex relationships, given the probable importance of gene × 
environment interaction in the development of personality disorder.
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13Childhood Trauma and Substance 
Dependence

Hanie Edalati

13.1  Introduction

Exposure to childhood maltreatment and trauma, such as neglect and abuse, has 
been related to substance use disorders (SUDs) across various populations includ-
ing community and clinical samples [1–11]. Longitudinal and cross-sectional stud-
ies have confirmed that childhood maltreatment is a robust risk factor for development 
of SUDs, regardless of the population studied, type of maltreatment, and measures 
used [2, 12–15]. A review article of 31 population-based studies has indicated that 
nearly all included studies confirmed significant positive associations between 
childhood maltreatment and adolescent substance abuse [16]. In addition, all types 
of childhood maltreatment have been reported to increase the risk of substance use 
in adulthood [2]. There is also a high co-occurrence of different types of childhood 
maltreatment in relation to the risk of substance use [17] such that exposure to mul-
tiple types of maltreatment is associated with cumulative risk of substance use [14]. 
For instance, exposure to combined physical and sexual abuse, compared to no his-
tory of maltreatment, is associated with a fivefold increase in using alcohol and a 
tenfold increase in illicit drug use [7].

Findings from the Adverse Childhood Experiences (ACEs) study on 8613 adults 
who attended a primary care clinic in California indicated that exposure to ACEs, 
such as neglect, abuse and household dysfunction, accounts for 64% of the popula-
tion attributable risk for illicit drug use and addiction with each ACE enhancing the 
likelihood for early onset of drug use by two to fourfold [14]. In addition, the ACE 
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score showed a strong graded association with the onset of drug use, including ini-
tiation of illicit drug use during three age categories (i.e. early adolescence 
(≤14  years), mid-adolescence (15–18  years), and adulthood (≥19  years)), drug 
addiction, drug use problems, and parenteral drug use. Individuals who reported 
five or more ACEs showed a seven- to tenfold higher risk of illicit drug use prob-
lems, addiction to illicit drugs, and parenteral drug use compared with those without 
histories of ACE. ACE score also indicated a strong graded association with lifetime 
drug use for each of the four birth cohorts examined in this study [14].

In the general population, people who have experienced two or more types of 
childhood maltreatment compared to none are at higher risks of alcohol abuse 
regardless of demographic status and other variables such as age of drinking initia-
tion, binge drinking and history of alcoholism in parents and grandparents of par-
ticipants [18]. Childhood maltreatment is a strong risk factor for the earlier 
initiation of alcohol and illicit drugs during adolescence [3, 5, 19] and for higher 
rates of illegal substance use in adulthood [20]. Current or former drinkers with 
histories of childhood maltreatment initiate drinking earlier, and are more likely to 
report drinking to cope with problems compared to those without ACEs [21]. In 
substance abusing and dependent patients, childhood maltreatment is associated 
with younger age of onset of substance misuse, more frequent use of substances, 
more experiences of blackouts [22], and current psychological distress symptoms 
[23]. In addition, childhood maltreatment negatively affects the course of SUDs in 
patients under treatment [24, 25] and those with histories of childhood maltreat-
ment indicate worse treatment outcomes  [11]. These include greater severity of 
substance use, more lifetime treatment histories, higher rates of morbid course of 
substance abuse in adulthood [11, 25] and earlier dropout from treatment [26]. 
History of childhood maltreatment in patients with substance-dependent diagno-
sis is associated with higher rate and severity of comorbid psychiatric disorders, 
such as post-traumatic stress disorder (PTSD), major depressive disorder (MDD), 
anxiety disorders, phobia, personality disorders and suicide attempt [10, 
24, 27–31].

Although numerous studies have indicated the relationship between childhood 
maltreatment and SUDs, the nature and characteristics underlying this relationship 
remain unclear. In particular, longitudinal studies that elucidated the developmental 
pathways from childhood maltreatment to subsequent SUDs are lacking. Previous 
studies have recognised some factors as mediators of this relationship. These factors 
include, although not being limited to, stressful life events and PTSD symptoms 
[32], impairments in neurological and stress response systems [33–35], symptoms 
of social phobia [36] and drinking motives [37, 38]. This chapter integrates findings 
from several cross-sectional and longitudinal studies into three main categories of 
explanatory factors and models to better explain how exposure to childhood mal-
treatment and trauma increases individual’s vulnerability to SUDs. Some important 
models that have been suggested in previous studies to explain this path are also 
explained. In the final section, the clinical implications and directions for future 
studies are presented.
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13.2  Mechanisms Linking Childhood Trauma and Substance 
Use Disorders

A number of models and theories have been proposed to explain the relationship 
between childhood trauma and SUDs (e.g. [39–41]). This chapter reviews three 
main categories of these explanatory mechanisms and models: (1) brain and neu-
rocognitive mechanisms; (2) negative reinforcement and self-medication, and (3) 
psychosocial development. Please see Table 13.1 for a summary of the mechanisms 
linking childhood trauma and SUDs. Neurocognitive models focus on the effect of 
childhood trauma on the development of brain structure, function and connectivity 
during critical periods of childhood and adolescence [35, 42] and examine the role 
of neurocognitive mechanisms in the path from childhood trauma to SUDs [40, 
42–44]. Negative reinforcement and self-medication models largely focus on the 
coping effects of substances, and the use of alcohol and drugs to reduce negative 
affect and enhance positive affect [45, 46]. Such models explain how trauma- 
inducing effects of childhood maltreatment negatively influence the stress response 
systems across lifespan [33, 47] and consequently increase vulnerability to PTSD 
and internalising disorders (e.g. depression and anxiety). According to these mod-
els, substances may be used as a way to self-medicate, to cope with post-traumatic 
distress, and to regulate emotions [8, 29, 32, 48, 49]. Psychosocial development 
models largely focus on the effect of childhood trauma and growing up in an unfa-
vourable environment on the psychosocial development of a child (e.g. relation-
ship difficulties, reduced self-esteem, development of personality risk profiles) and 
consequent vulnerability to SUDs [50–54]. Each section explains dominant mod-
els and explanatory mediators that link the experience of childhood trauma to the 
risk of SUDs. It is important to note that these models have several overlaps in their 
concepts and constructs and occasionally have used similar mediating factors to 
explain the relationship between childhood trauma and the risk of SUDs.

13.2.1  Brain and Neurocognitive Models and Mechanisms

Evidence from animal and human studies has indicated that childhood trauma dra-
matically impacts the normal development of the brain [44]. Exposure to maltreat-
ment in childhood, when the brain has the highest level of plasticity, can lead to 
permanent changes in multiple brain circuits involved in the processing of environ-
mental stimuli, also impacting the normal regulation of autonomic, behavioural and 
endocrine responses to stress (For a review, see [55, 56]). In a series of studies, 
Teicher and colleagues (see [43, 44, 57–59]) have proposed a cascade model to 
explain the effect of childhood maltreatment on later psychopathology, and have 
provided evidence for sensitive periods in development in which specific brain 
regions are highly vulnerable to the adverse effects of maltreatment and early stress. 
According to this model, exposure to early stress and maltreatment activates sys-
tems involved in stress response, including glucocorticoid, vasopressin-oxytocin 
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Table 13.1 Summary of the mechanisms linking childhood trauma and substance use disorders

Main categories of 
explanatory 
models and 
mechanisms Models of interest

Focus and objective of related 
research

Potential 
mechanisms/
mediators

Brain and 
neurocognitive 
difficulties

Cascade Model 
[43, 44, 57–59]
Dual-Process 
Models [40, 51]

Investigation of the effect of 
childhood trauma on the 
normal development of brain 
structure, function and 
connectivity during critical 
periods of childhood and 
adolescence and its impact on 
SUDsa and other 
psychopathology
Study of the role of 
neurocognitive mechanisms in 
the path from childhood 
trauma to SUDs

Alterations in brain 
structure, function, 
and connectivity
Behavioural 
inhibition, 
impulsivity
Memory 
(formation, content, 
storage and 
retrieval)
Attention
Intellectual 
performance

Negative 
reinforcement 
and 
self-medication

Developmental 
Traumatology 
Model [33, 132, 
154]
Negative 
Reinforcement 
Model [45]
Self-medication 
Model [46]

Investigation of the trauma-
inducing effects of childhood 
maltreatment on stress 
response systems across 
lifespan and consequent 
vulnerability to PTSDb and 
internalising/externalising 
disorders as a risk factor for 
increased SUDs
Study of substances use as a 
way to self-medicate, to cope 
with post-traumatic distress, 
and to regulate emotions/affect 
among maltreated individuals

Difficulties in stress 
response systems 
and regulation
Emotion/affect 
regulation motives 
for substance use 
(coping, enhancing 
positive affect, 
decreasing negative 
affect)
Comorbid 
psychiatric 
disorders (PTSD, 
anxiety and 
depressive 
disorders, 
externalising 
disorders)

Psychosocial 
development

Attachment and 
Relationship 
Difficulty Models 
[54, 163, 167]
Self-dysfunction 
models [52, 186]

Investigation of the effect of 
childhood trauma and adverse 
environment on the 
psychosocial development of a 
child and consequent 
vulnerability to SUDs.

Insecure attachment 
styles (avoidant and 
fearful)
Parent–child 
relationship 
difficulties
Low self-esteem
Personality risk 
profiles 
(impulsivity, 
sensation seeking, 
hopelessness, 
urgency, anxiety 
sensitivity)

aSUDs substance use disorders
bPTSD post-traumatic stress disorder
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and noradrenergic systems, and consequently enhances the stress response. Increases 
in stress hormones adversely influence neural morphology, neurogenesis, synapto-
genesis and myelination, which result in alterations in the structure, function and 
connectivity of various brain areas. The sensitivity of the brain regions to early 
stress and consequent alterations depends on various factors including genetics, the 
density of glucocorticoid receptors, timing, the rate of development and gender. 
Permanent consequences include reduced development of hippocampus, amygdala 
and left hemisphere, reduced size of the corpus callosum, diminished left/right 
hemisphere incorporation, reduced activity of the cerebellar vermis, and enhanced 
electrical activity of limbic system circuits  [58–62]. These brain  alterations are 
associated with neurocognitive dysfunctions, and increase the vulnerability to psy-
chiatric disorders including SUDs [59].

Over the past year, the first part of this model (i.e. associations between child-
hood maltreatment and brain alterations) has received strong support in the litera-
ture; however, the second part connecting brain alterations to psychiatric disorders 
has not been replicated in all studies (see review articles [35, 42]). The association 
between brain alterations due to childhood maltreatment and subsequent psychopa-
thology has been challenged by studies indicating that brain alterations observed in 
maltreated susceptible individuals (i.e. those who develop psychopathology) were 
also detectable in maltreated individuals who do not develop substance use and 
psychiatric disorders (i.e. clinically resilient individuals), and might not be directly 
related to the higher risk of psychopathology (e.g. [63–68]). Some recent studies 
indicated that the maltreated resilient individuals may have other differences in their 
brain that enable them to adaptively regulate their response to stress and maintain 
their mental health and well-being despite the alterations in stress-susceptible areas 
of the brain [42, 69]. Altogether, the relationship between childhood maltreatment, 
brain alterations and psychopathology remains complex and unclear and requires 
further investigations.

13.2.1.1  Neurocognitive Markers
Exposure to childhood maltreatment is associated with a wide range of impairments 
in various measures of neurocognitive functions including executive function [70, 
71], memory [72–75], attention [76] and intellectual performance [73, 77–80]. 
Similar cognitive impairments associated with childhood maltreatment have been 
reported as cognitive vulnerability markers for substance misuse and SUDs in lon-
gitudinal studies examining patients prior SUDs onset [81, 82]. In this line, Edalati 
and Krank [40] reviewed the evidence that cognitive dysfunctions mediate, at least 
in part, the relationship between childhood maltreatment and vulnerability to SUDs 
and proposed a model that explains how childhood maltreatment increases the risk 
for SUDs through the development of a cognitive framework of vulnerability (see 
Sect. 13.2.1.2 of this chapter).

The most consistently reported cognitive dysfunction is related to behavioural 
inhibition and impulsivity. Exposure to childhood maltreatment is associated with 
alterations in the normal development of brain regions underlying executive func-
tion [83] including the prefrontal cortex, which continue to develop until late 
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adolescence and young adulthood [84]. Exposure to childhood maltreatment nega-
tively influences executive functioning and related abilities, such as problem solv-
ing and planning [85], abstract reasoning [76] and inhibitory control [72, 73]. It has 
been reported that individuals who were exposed to maltreatment are more impul-
sive [86, 87] and tend to produce a weaker response to reward cues compared to 
those without such a history [88]. A history of childhood maltreatment is also asso-
ciated with impairments in inhibitory control during childhood [72, 73], adoles-
cence [89], and adulthood [90]. Longitudinal studies of children with parental 
substance use have examined the impact of childhood behavioural disinhibition on 
prospective SUDs [82, 91]. Parental substance use and dependence have been cat-
egorised as one type of adverse childhood experiences (ACEs) [92], and has been 
linked to both cognitive impairments in childhood and elevated rates of SUDs later 
in life [93]. These studies have indicated that difficulties in behavioural inhibition 
and higher rates of impulsivity are prevalent before the onset of substance use in 
children with parental substance use and that such cognitive dysfunctions strongly 
predict subsequent SUDs and related problems [91]. Similarly, a longitudinal study 
on the link between child maltreatment and adult substance use (N = 9421) indi-
cated that the relationship between child maltreatment and smoking and marijuana 
use in young adults were mediated by higher levels of impulsivity during adoles-
cence [94]. Delayed reward discounting and impulsivity also mediated the links 
between child maltreatment and adult substance use/abuse using a cross-sectional 
sample of adults [94]. Another study using a sample of 10- to 15-year-old children 
and adolescents (N = 865) indicated that exposure to victimisation, whether through 
parental physical abuse or peer bullying, increases cognitive impulsivity, which in 
turn enhances the risk of early substance misuse. This effect was significant regard-
less of several important protective and risk factors including family and neighbour-
hood characteristics [95].

Memory is another cognitive function which has received extensive attention in 
studies investigating the association of childhood maltreatment and SUDs. 
Childhood maltreatment has distinctive effects on different memory systems due to 
their developmental stages and processes (memory formation, storage and retrieval) 
[58, 89, 96, 97]. The hippocampus is one of the most critical regions in the brain 
which plays an important role in memory formation, storage, and retrieval [98]. The 
hippocampus is very sensitive to the destructive impacts of childhood maltreatment 
[59], and alterations in its structure may lead to increased consolidation of memory 
traces and continuation of intrusive memories, which are some of the main charac-
teristic features of PTSD [96, 99]. Experience of childhood maltreatment increases 
the automatic (implicit) self-anxiety and self-depression memory associa-
tions assessed using the Implicit Association Task [100]. In particular, emotional 
maltreatment, including emotional neglect and emotional abuse, has a strong rela-
tionship with increased automatic self-anxiety and self-depression memory associa-
tions, compared with sexual and physical abuse [100]. In this line, Potthast and 
colleagues [101] studied the associative memory network in alcohol dependent 
patients with experiences of emotional abuse and alcohol dependent patients with-
out experiences of emotional abuse,  using a priming paradigm. The priming 
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paradigm included maltreatment-related words (i.e. socially and physically threat-
ening words) that preceded alcohol-related words. This study found a specific prim-
ing effect for maltreatment-related cues only in alcohol dependent patients with 
histories of emotional abuse suggesting that maltreatment-related cues automati-
cally activate a specific associative memory network in alcoholics with emotional 
abuse experiences which relates the experience of childhood trauma to alcohol 
abuse [101]. A study by Elwyn and Smith [102] examined whether self-reported 
memory of childhood maltreatment mediates the association between official pro-
spective reports of childhood maltreatment and adult substance use problems using 
data from longitudinal Rochester Youth Development Study (RYDS). Using Official 
Child Protective Services reports and adult retrospective recall (self-report) of child-
hood maltreatment, these authors indicated that memory of maltreatment was a key 
factor in linking the prospectively measured childhood maltreatment (official 
records) and alcohol problems and illegal drug use, regardless of other factors, such 
as parental substance use, adolescent substance use, and adolescent relationship 
with parent [102].

Other cognitive functions including intellectual performance and attention have 
also been suggested to explain the path from childhood maltreatment to the risk of 
SUDs. However, there are limited studies that specifically examined the mediating 
effect of these cognitive functions in the association between childhood maltreat-
ment and SUDs. In addition, the majority of prior research has focused on the cog-
nitive dysfunction in clinical samples following excessive and long-term substance 
use, and cognitive dysfunctions that are the indirect consequences of substance use 
on brain neuronal systems [103]. Therefore, it is not clear whether these cognitive 
dysfunctions existed prior to the onset of substance abuse or whether they are the 
consequences of long-term exposure to drugs.

13.2.1.2  Dual-Process Models
A series of neurodevelopmental models of adolescent behaviours suggested that 
addiction is a neurodevelopmental disorder that emerges during adolescence [104]. 
The increased risk of substance use and risky behaviours during this stage of devel-
opment might result from differential developmental rates of certain brain struc-
tures and functions [105, 106]. Brain regions involved in reward processing, 
motivation and emotional reactivity, such as basal ganglia/limbic structures and 
orbitofrontal cortex (OFC), appear to develop early during adolescence [107], 
whereas brain structures responsible for the top-down control of cognition, emo-
tion and behaviour (i.e. the dorso-lateral regions of the prefrontal cortex) develop 
gradually into late adolescence and young adulthood [84]. In line with this differ-
ing timetable of neural development, dual-process models have suggested that the 
early maturity of subcortical circuitry in contrast to the late maturation of frontal 
cortical circuitry may result in increased reward-seeking behaviours, in the 
absence of an adequate behavioural control, thus predisposing adolescents to risk-
taking behaviours, including substance abuse and misuse [105, 106]. In addition, 
these neural changes increase brain vulnerability to the direct pharmacological 
effects of drugs, and place adolescents who initiate substance use at early ages at a 
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particular risk for early heavy or uncontrollable use, sensitising them to the rein-
forcing properties of substances and increased risk of  future addictive behav-
iours [105].

A review article of the cognitive pathways between childhood maltreatment and 
SUDs [40] suggested a model to expand the dual-process models to incorporate the 
role of childhood maltreatment and associated impairments in cognitive functions, 
as to further explain vulnerability to early initiation and development of SUDs. 
According to this model, exposure to childhood maltreatment and growing up in an 
unfavourable environment play an important role in how adolescent vulnerability is 
translated into actual risk. Earlier in this chapter, it was explained that exposure to 
childhood maltreatment may lead to alterations in brain regions implicated in exec-
utive functions [70, 71], behavioural control [86, 87], and reward processing [88, 
108]. Difficulties in behavioural control have been reported as one of the vulnerabil-
ity markers of alcohol and drug abuse [93, 109]. Childhood maltreatment has also 
been related to increased maladaptive self-attitudes [110], and automatic self-anxi-
ety and self-depression memory associations [100]. Maltreated individuals may use 
substances to regulate these negative self-associations and to relieve tension related 
to memories associated with traumatic experiences. This may act as a potential rein-
forcement for compulsive substance misuse (see [40]). Research shows that indi-
viduals with histories of childhood maltreatment expect more positive effects, such 
as relief of negative emotions, from drinking alcohol and using drugs [37], as com-
pared to those with no childhood maltreatment history. The reinforcing effects of 
substances may result in shaping memory associations that link negative affect to 
the sedative and coping characteristics of substances and consequently elicit com-
pulsive substance use in response to stressful situations (see [40]). Cross-sectional 
and longitudinal studies have indicated that memory associations about the coping 
effects of substance use are strong predictors of problematic drinking and drug use 
[111–114]. In the presence of stress-related cues, memory associations that relate 
substance use to sedative and coping effects may override the cognitive control 
system that represents the logical and rational knowledge about the effects of sub-
stance use. Difficulties in attention and working memory functions reported in indi-
viduals with histories of childhood maltreatment [72–75] may also facilitate the 
automatic (implicit) retrieval of memory associations. In this line, Barkowsky [115] 
has indicated that response inhibition and reward sensitivity moderate the relation-
ship between automatic (implicit) memory associations and substance use in ado-
lescents aged 13–14 years old. Difficulties in the cognitive control system in addition 
to dysfunctional memory associations make individuals susceptible to excessive 
substance misuse in response to contextual and situational stress. This conclusion is 
in line with dual system theories that proposed dual processes for explaining human 
judgement, reasoning and decision-making [112, 116–120]. During adolescence, 
the developmental gap between early maturity of subcortical circuitry and the late 
maturation of frontal cortical circuitry and related limited cognitive resources (e.g. 
lack of adequate top-down control, goal directedness and time perspective) particu-
larly set the stage for increased impulsive decisions and behaviours, such as sub-
stance abuse, as a strategy to cope with the dysfunctional memory associations [51]. 
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These processes may actively lead to changes in motives for substance use (i.e. 
individual’s reasons for using substances) [121–124] which will further  be dis-
cussed in the next section.

13.2.2  Negative Reinforcement and Self-Medication Models 
and Mechanisms

This section highlights the negative reinforcement [45] and self-medication [46] 
models of substance use which focus on the role of self-regulation and coping pro-
cesses in the relationship between childhood trauma and SUDs. We also discuss the 
developmental traumatology model [76, 125, 126] which has studied the trauma- 
inducing effects of childhood maltreatment on the development of stress response 
systems as the path from childhood trauma to later SUDs. This section reviews 
studies that examined the mediating effects of two main sets of explanatory mecha-
nisms related to these models: (1) emotion regulation difficulties and motives and 
(2) comorbid psychiatric disorders with a focus on PTSD and internalising disorders.

13.2.2.1  Emotion Regulation Difficulties and Motives
Exposure to childhood maltreatment is associated with difficulties in emotion regu-
lation and adaptive responses to stress [47, 127, 128], and increased vulnerability to 
the effect of later stressful life events, and also predicts continuing exposure to 
stressful and adverse events and circumstances [129–131]. A history of childhood 
maltreatment has been related to difficulties in overall emotion regulation [132], 
and important facets of emotion regulation, including recognition of emotions 
[133], emotional understanding [134], emotional non-acceptance [135], and higher 
levels of avoidance strategies [136].

According to both negative reinforcement [45] and self-medication [46] models 
of substance use, individuals with maltreatment history may use alcohol and drugs 
to cope with negative emotions, to enhance positive affect, and to cope with stress 
[137, 138]. In this line, a study on 91 recently abstinent cocaine-dependent adults in 
an inpatient treatment facility indicated that overall childhood maltreatment severity 
was significantly associated with higher perceived stress and greater use of avoid-
ance stress-coping strategies [139]. In addition, a recent study of adult patients with 
concurrent substance use and psychiatric disorders indicated that exposure to child-
hood maltreatment was associated with higher levels of perceived stress in patients. 
This association was significant for all types of childhood maltreatment, including 
emotional and physical neglect, and emotional, physical, and sexual abuse, and 
remained significant after controlling for demographic factors, diagnoses of psychi-
atric disorders, and length of stay in the treatment centre [128]. These findings sug-
gest that childhood maltreatment has a long-lasting effect on stress response and 
regulation, and that the available treatment for general substance use in psychiatric 
patients may not be sufficient or adequate for patients with histories of childhood 
maltreatment [43, 140].
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Research exploring the motives for substance use have indicated that regulation 
of emotions and affect is a significant mediator of the relationship between child-
hood maltreatment and SUDs [37, 38]. Motives reflect individual’s reasons for 
using substances and are important mechanisms that explain the relationship 
between childhood maltreatment and SUDs and related harm [141]. Several studies 
have indicated the mediating effect of emotion regulation motives in the path from 
maltreatment history to SUDs in substance-dependent patients. Importantly, 
among substance-dependent patients, a history of childhood maltreatment was asso-
ciated with important dimensions of emotion dysregulation [142]. Drinking motives 
such as drinking to cope with problems and negative mood, and drinking to enhance 
positive mood are of great importance [37, 38]. Vilhena [143] indicated that drink-
ing to cope plays a mediating role in the relationship between all types of child 
maltreatment and alcohol use outcomes among young adults. A study with a sample 
of adult acute-care psychiatric inpatients indicated that emotion regulation difficul-
ties mediate the relationship between severity of childhood maltreatment and alco-
hol use severity and problems [144]. Similar mediating effects have been found for 
the coping motives in the relationship between childhood maltreatment and mari-
juana problems in a sample of young adults [145]. In addition, emotion dysregula-
tion influenced coping motives and through that increased marijuana problems in 
maltreated individuals [145]. Another study with a sample of adolescent users of 
Tramadol, a synthetic opiate, has shown that emotion dysregulation mediated the 
association of childhood emotional abuse and enhanced motives for substance use 
[146]. The present findings highlight the role of coping motives and difficulties in 
emotion regulation as important mechanisms that link the experience of childhood 
maltreatment to the vulnerability to SUDs. They also highlight the importance of 
targeted interventions to address the needs of these patients for reducing stress and 
improving emotional regulation and coping skills [128].

13.2.2.2  Comorbid Psychiatric Disorders
There is evidence that the association between childhood trauma and SUDs is medi-
ated, at least partly, by psychiatric disorders, in particular, post-traumatic stress dis-
order (PTSD), and anxiety and depressive disorders [8, 29, 32, 48, 49]. For example, 
in individuals with a lifetime diagnosis of SUDs, mood and anxiety disorders 
appeared on average 3 years before the first SUD diagnosis and also partially medi-
ated the effect of childhood maltreatment on the risk for SUDs compared to con-
trols. However, childhood maltreatment also has  shown an independent strong 
effect on the development of SUDs, regardless of mood and anxiety disorders [29]. 
Other studies have indicated that post-traumatic symptoms mediate the relationship 
between childhood maltreatment and cannabis use in female adolescents (but not 
males) followed by the child welfare system; the mediating effect of post-traumatic 
symptoms was significant in the relationship between childhood maltreatment and 
alcohol use and binge drinking for both genders [147].

PTSD has been found to play a particular mediating role in the relationship 
between childhood maltreatment and SUDs [32, 147]. PTSD is a mental disorder 
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that may  develop after experiencing or witnessing life-threatening or terrifying 
events, such as natural disaster, sexual assault or car accident, which exhaust indi-
vidual’s capacity to cope. Some post-traumatic symptoms may include flashbacks, 
severe anxiety, nightmares, invasive uncontrollable thoughts about the event, and 
emotional numbness. The developmental traumatology model suggests that expo-
sure to chronic childhood trauma has more disruptive physical and psychological 
effects on developing child compared to an acute or single incidence of trauma, and 
therefore creates more complex symptomology and PTSD [33, 126, 148]. This 
model emphasises the traumatic nature of childhood maltreatment and trauma [33, 
47, 126], and the consequent symptoms, even when the post-traumatic reactions and 
symptoms do not meet the diagnostic criteria for PTSD.

The model also suggests that post-traumatic distress, and problem in coping with 
the trauma experience explain the path from childhood maltreatment to subsequent 
SUDs [33, 126]. According to this model, exposure to childhood trauma alters indi-
vidual’s stress response systems [33], and increases symptoms of post-traumatic 
stress [149, 150]. SUDs are the result of a long-term dysfunctional regulation of 
trauma-related symptoms caused by the maltreatment experience. This dysfunc-
tional regulation of trauma-related distress may increase vulnerability to PTSD and/
or affective disorders (e.g. depressive and anxiety disorders), which in turn enhances 
the risk for substance abuse and dependence [47]. Maltreated individuals may use 
substances to reduce their negative affect and enhance positive emotions associated 
with traumatic memories. According to laboratory-based experimental studies on 
cue-elicited craving, exposure to trauma cues and PTSD symptoms may automati-
cally activate the memory associations and network that connect negative emotions 
to the coping and sedative effects of alcohol and drugs and thus stimulates craving 
[101, 151]. This explanation is also in line with the negative reinforcement [45] and 
self-medication [46] models of substance use.

Other studies have indicated that negative emotions such as shame or guilt, 
which are prevalent in maltreated individuals, may also stimulate craving in indi-
viduals with SUD diagnoses regardless of comorbid PTSD diagnosis [152]. In addi-
tion, post-traumatic symptoms and diagnosis may increase the risk of substance 
abuse and dependence, independent of traumatic experiences [153]. These findings 
have been replicated in both adolescents [154] and young adults [155]. Externalising 
disorders and symptoms (e.g. conduct problems, attention-deficit/hyperactivity dis-
order (ADHD)) are other risk factors that explain the pathway from childhood mal-
treatment to the onset and development of substance use problems. Findings from 
the Longitudinal Studies of Child Abuse and Neglect (LONGSCAN) which assessed 
participants at ages 4, 8, 12, and 18 indicated that a history of childhood maltreat-
ment, and in particular sexual abuse and neglect, predicts the age of onset for alco-
hol and marijuana use through externalising behaviours (assessed at age 8) [156]. 
However, internalising behaviours did not mediate the association between child-
hood maltreatment and onset of substance use in this study [156]. Further research 
is needed to elucidate the role of comorbid psychiatric disorders in the path from 
childhood maltreatment to SUDs.
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13.2.3  Psychosocial Development Models and Mechanisms

Psychosocial models of development also sought to explain the potential underlying 
pathways linking childhood maltreatment and SUDs. The following section reviews 
some of the important models and theories that explain how exposure to childhood 
maltreatment is related to an increased vulnerability to SUDs through reduced self- 
esteem (e.g. self-dysfunction models [52, 53]; also see  the developmental social 
neuroscience model [51]), relationship difficulties (attachment theory; [54, 157, 
158]), and the development of personality risk profiles [50, 86, 159, 160].

13.2.3.1  Attachment and Relationship-Focused Models
Attachment and relationship difficulty models suggest that growing up in adverse 
and neglectful situations negatively influences child’s social and psychological 
development and the interactions with parents, partners, and peers [51, 54, 157, 
161]. In particular, lack of positive caregiver–child relationships and the develop-
ment of insecure attachment adversely affect the adaptive emotion regulation and 
behavioural functioning throughout life [162].

Attachment theories particularly suggest that insecure attachment styles (i.e. 
avoidant and fearful) and subsequent compliant or aggressive behavioural patterns 
connect the experience of childhood maltreatment to later SUDs [163–166]. 
Research has indicated that exposure to childhood maltreatment and parental 
neglect are associated with developing poor mother–child relationship quality and 
insecure attachment in preschool-aged children [167] which, in turn, increase the 
risk of substance abuse during adolescence [168]. These dysfunctional attachment 
styles and related aggressive or compliant behaviours [158] have been connected to 
problematic relationship with parents (e.g. communication, monitoring, emotional 
support) and lack of social competency (e.g. conflict with or isolation from peers) 
during adolescence [168, 169] which, in turn, increase the risk of being involved in 
deviant peer groups and subsequent substance misuse and related problems [170]. 
In addition, difficulties in emotion regulation due to the experience of childhood 
maltreatment and parental neglect may result in the development of maladaptive 
coping strategies, such as substance abuse [158, 171]. Dunn and colleagues simi-
larly suggested that an insecure attachment style is the mechanism that results in 
long-lasting use of maladaptive psychosocial functioning linking childhood mal-
treatment to later substance abuse and SUDs [163].

The relationship with parents and the attachment style also affect the socialisa-
tion processes in maltreated individuals. For example, a recent study found 
that exposure to childhood maltreatment was linked to adolescent and adult mari-
juana use through parental attachment, which in turn negatively affected the ten-
dency to be involved with peers who approve and use marijuana [172]. These 
studies support suggestions from social developmental theories [173] and Family 
Interaction Theory (FIT) [174] that focus on the effect of family and social envi-
ronment and relationships in linking a history of childhood maltreatment to later 
substance misuse. For example, within the framework of the FIT model [174], the 
presence of a close affectional bond, a conflict-free relationship between parent 
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and child, and adolescents’ identification with parents’ personality, attitudes, and 
behaviours are critical protective factors in preventing substance abuse [157]. This 
leads to the formation of psychologically healthy and conventional personality 
characteristics in adolescence which discourage them from affiliations with peers 
who use substances and result in adolescent’s protection against substance use 
[157]. Studies based on the FIT developmental model [174] have indicated that a 
poor parent–child bond was related to the development of vulnerable personality 
traits (e.g. impulsivity, rebellion), which was related to selection of drug-using 
peers and partners, and greater risk of  SUDs [54]. Similarly, adolescents from 
neglecting parents (i.e. inadequate monitoring, supervision, communication, and 
emotional support) were more likely to be influenced by social pressure to drink 
alcohol and show a higher risk of developing alcohol use disorders compared to 
non-neglected peers [175]. Most studies on the mediating role of attachment and 
relationship difficulties are focused on the impact of parental neglect on substance 
abuse. Additional research is required to precisely examine these developmental 
models in the context of other types of child maltreatment and trauma. Moreover, 
it is required to further examine the impact of insecure attachment and mother–
child relationship as important mechanisms that link childhood maltreatment and 
SUDs across the life span.

Socialisation processes and attachment also influence the development of per-
sonality traits and self-esteem which, in turn, influence vulnerability to SUDs. The 
following sections provide more specific studies examining the mediating roles of 
self-esteem and personality risk factors in the association of childhood maltreat-
ment and SUDs.

13.2.3.2  Self-Esteem
The construct representing an overall evaluation of self-worth (e.g. self-esteem, 
self-evaluation, self-association, self-processing, self-view) plays an important role 
in individual’s mental health [176]. A negative and unstable self-esteem is associ-
ated with higher vulnerability to internalising and externalising problems [177] and 
substance misuse [178]. The social environment in which individuals develop and 
interact with other people has a significant impact on the development of self- 
esteem. Exposure to adverse experiences such as trauma and victimisation has been 
associated with developing a negative self-esteem [179]. Self-dysfunction models 
have linked a low self-esteem (i.e. self-derogation) to a higher risk of using sub-
stances in order to relieve the emotional pain associated with the experience of 
childhood maltreatment [52, 180]. Research with incarcerated adolescents has indi-
cated that self-derogation mediated the association of physical and sexual abuse and 
adolescent substance abuse, regardless of gender [52, 53]. Another study with a 
group of homeless women indicated a significant association between the experi-
ence of child abuse, low self-esteem, depression and substance abuse [181].

Reporting a low level of self-esteem increases the risk of externalising problems, 
such as delinquency, aggression and antisocial behaviour, in adolescents [182]. This 
relationship is significant even when the impact of important factors such as 
achievement-test scores, IQ, supportive parenting, parent–child and peer 
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relationships, narcissism, and socioeconomic status was controlled for [182]. 
During adolescence, feedback and evaluation of peers become an important source 
of individual’s self-evaluation and self-esteem. Adolescents with a low self-esteem 
may use substances to cope with the negative affect associated with low self-esteem 
or as an impression management strategy to gain acceptance and approval in peer 
groups [51, 183, 184]. Lower levels of self-esteem in adolescence have been related 
to a history of victimisation (see [179] for meta-analysis and review) and a higher 
risk of substance misuse during this significant developmental period [51]. A poor 
emotional regulation and deficient social skills which are prevalent in children and 
adolescents with histories of maltreatment may affect peer acceptance and rejection 
resulting in isolation from the mainstream peers [185] or drive them towards deviant 
peer groups in which behaviours such as violence or substance abuse are central for 
peer acceptance. This view is in line with the self-derogation/self-enhancement 
theory of deviant behaviours suggesting that involvement with deviant peer group, 
and behaviours such as substance abuse may be a way for adolescents to increase their 
self-esteem [186, 187].

13.2.3.3  Personality Risk Profiles
Exposure to childhood trauma is associated with the development of maladaptive 
personality profiles [50, 86, 159]. A longitudinal study of 7485 individuals in the 
age ranges of 20–24, 40–44, and 60–64 years has indicated that higher levels of 
childhood maltreatment are associated with higher risk of developing maladaptive 
personality traits, including lower behavioural inhibition and dissocial behaviour, 
and higher neuroticism and negative affect [87]. Results from cross-sectional [160] 
and longitudinal [188] studies have indicated that some personality profiles mediate 
the association between childhood maltreatment and subsequent SUDs. For exam-
ple, personality traits of impulsivity and sensation seeking mediate the association 
between childhood maltreatment (e.g. violence, sexual abuse) and substance misuse 
in community samples of adolescents [160, 189]. In adolescents receiving child 
welfare services, personality traits of impulsivity, sensation seeking and hopeless-
ness were positively correlated with higher reporting of drinking and more alcohol 
problems, whereas anxiety sensitivity (i.e. a fear of anxiety-related physical sensa-
tions) was associated with difficulties in stopping drinking [190]. Similarly, a study 
using a community sample of young adults aged 18–25 (N = 268) indicated that 
emotional abuse increases the risk of alcohol use and problems through the person-
ality trait of urgency (i.e. defined as the tendency to act impulsively when dis-
tressed) [191].

Personality traits also explain the motivation underlying substance use behav-
iours in individuals with histories of childhood maltreatment and trauma. For 
instance, the personality trait of anxiety sensitivity has been related to drinking to 
conform, whereas hopelessness and impulsivity were linked to drinking to cope 
with negative emotions in youth receiving child welfare services [192]. These find-
ings suggest that maltreated individuals may use alcohol and drugs to cope with the 
negative emotions associated with their maladaptive personality traits (i.e. negative 
reinforcement). Since early relationships and the social and familial environment of 
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a child play a critical role in the development of personality, individuals who grow 
up in an unfavourable environment (e.g. exposure to abuse and neglect, dysfunc-
tional and hostile caretaking environment) may not be able to develop adaptive per-
sonality traits which help them to effectively cope with distressful circumstances 
and situations [51, 191, 193, 194].

13.3  Moderating Effects of Sex/Gender and Race/Ethnicity 
Differences in the Relationship Between Childhood 
Trauma and Substance Use Disorders

Factors including gender differences and ethnicity have been suggested to mod-
erate the effect of childhood maltreatment on SUDs. The experience of child-
hood maltreatment is overrepresented among both men and women with SUDs 
[8, 195]. However, some gender differences have been reported in previous stud-
ies. For example, some studies demonstrated that the prevalence of childhood 
sexual and physical abuse among substance dependent women is two to three 
times higher than men and that the association of childhood maltreatment and 
later SUDs is stronger for women (e.g. [8, 196, 197]). Some studies have indi-
cated that women use more internalising behaviours to cope with the negative 
affect associated with the experience of trauma and therefore are more prone to 
use substances to self-medicate, compared to their male counterparts [198]. 
However, other studies have found opposite or inconsistent findings regarding 
the effect of gender in the relationship between childhood maltreatment and 
SUDs [195]. A systematic review of longitudinal studies on the role of gender in 
the association between childhood maltreatment and substance use outcomes 
indicated that findings on the effect of gender are inconsistent or mixed [195]. 
The review found that timing of childhood maltreatment experience and the dif-
ferences in measurement used to assess substance use outcomes, and the sample 
composition were potentially important factors for identifying gender effects in 
the link between childhood maltreatment and SUDs. For example, five of the six 
papers which indicated gender differences in this review article [195] focused on 
childhood maltreatment that happened before the age of 12 [199–203], while 
studies that found no gender effects assessed maltreatments that occurred before 
the age of 18 (during childhood or adolescence) [204, 205]. Findings from many 
of these studies suffer from several methodological issues making it difficult to 
draw a clear conclusion about the presence or absence of gender differences. A 
further examination of the effect of gender in the relationship between childhood 
maltreatment and SUDs is needed, in particular, in samples of young adults and 
in later developmental stages [195]. A recent study using a large sample of adults 
(N = 60,598) examined whether race/ethnicity and gender influenced the associa-
tions between adverse childhood experiences (ACEs), categorised as household 
challenges and child abuse, and adult mental health and alcohol outcomes (i.e. 
heavy drinking and binge drinking) [206]. Findings indicated that gender did not 
moderate the relationships between ACEs and excessive alcohol use or 
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depression. Race/ethnicity moderated the association between ACEs and heavy 
drinking, but not other excessive alcohol use outcomes [206]. Hispanics who 
reported both child abuse and household challenges were more likely to report 
heavy drinking compared to non-Hispanic whites or blacks who also reported 
both ACEs. However, the experience of ACEs was associated with higher rates of 
heavy drinking in all races compared to those with no ACEs exposure [206]. 
Additional research is required to clearly understand how gender and race/eth-
nicity interact with the relationship between childhood maltreatment and SUDs.

13.4  Clinical Implications

Earlier in this chapter, studies were reviewed which showed that substance depen-
dent patients with histories of childhood  trauma have worse treatment outcomes 
[11, 26] compared with patients without such histories. Other studies indicated that 
the available treatment for SUDs in general psychiatric patients may not be suffi-
cient or adequate for patients with histories of childhood maltreatment [43, 128, 
140]. Unfortunately, there are limited interventions available for substance depen-
dent adults with histories of childhood trauma that impact on both substance use and 
trauma history. In general, these available interventions are trauma-focused thera-
pies for adults with PTSD and substance use disorders, and not necessarily target 
histories of childhood trauma [207, 208]. Other line of interventions that address 
SUDs in individuals with histories of childhood maltreatment target youth in the 
child welfare system. This section focuses on the limited interventions available for 
reducing substance use problems in youth involved in  the child welfare system. 
Child welfare systems are designed to receive and investigate reports of possible 
child abuse and neglect and to provide multi-level services to the maltreated chil-
dren and adolescents.

Youth involved in the child welfare system are at a high risk of early initiation of 
substance use and the development of substance use disorders [147, 209–211]. 
Several factors, such as exposure to childhood maltreatment, parental substance 
use, multiple placement changes, and lack of family support when transitioning into 
independent living situations, contribute to the increased risk of SUDs and related 
problems in youth involved in the  child welfare system [212–214]. Edalati and 
Conrod [215] have reviewed the risk and protective factors for SUDs among youth 
involved in the child welfare systems and the available interventions for reducing 
substance use problems in this population. This review suggests that there is still an 
enormous gap between the needs and availability of the intervention programs spe-
cifically targeting substance misuse and related problems in this group [215]. 
Several interventions have been designed and used to reduce the emotional and 
behavioural problems, to improve the developmental outcomes, to alleviate the 
symptoms of complex trauma, and to learn how to cope with negative emotions 
associated with the traumatic experience in youth involved in the child welfare sys-
tems (for a review, see [216, 217]). Although these interventions address the 
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potential pathways from childhood maltreatment to SUDs, such programs do not 
directly target the risk of substance use initiation and disorders and, in particular, do 
not address the needs of youth most at risk of transitioning to substance use disor-
ders, and those who have already started using substances [215]. Among few prom-
ising approaches to reduce substance use  problems in this populations, the 
Attachment, Self-Regulation and Competency (ARC) intervention [218, 219], the 
Multidimensional Treatment Foster Care for Adolescents (MTFC-A) [220–223], 
and the Middle School Success (MSS), a derivative of ‘Keeping Foster Parents 
Trained and Supported’ (KEEP) program [224, 225], have shown some limited suc-
cess in reducing substance misuse and related problems in youth involved in the 
child welfare systems. Despite these efforts, there are significant limitations in the 
current research and practice of substance use interventions for these vulnerable 
populations. Some important limitations of these intervention studies include small 
effect sizes, short-term effects, limited baseline (pre-intervention) and long-term 
follow-up data, limited generalisability to other outcome measures and populations, 
and methodological issues concerning the study design and blindness to study con-
ditions (see [216]).

Adolescence is a critical period for the prevention of SUDs in individuals with 
childhood trauma experiences. Community- and school-level interventions should 
extend beyond existing substance use prevention strategies, which target general 
populations of adolescents (e.g. universal approaches), and aim at providing ser-
vices for prevention of substance use for high-risk adolescents. It has been sug-
gested that the widespread implementation of selective and targeted intervention 
programs, such as personality-targeted approach, at the school level offers great 
advantages over universal approaches, and benefits both youth involved in child 
welfare systems and those exposed to childhood trauma or living in vulnerable con-
text, but unknown to child welfare services [215, 226]. For children and adolescents 
who are involved in the child welfare systems, key factors in providing effective 
substance use intervention include the following: (1) early screening for substance 
use, (2) development of targeted multi-level treatment interventions, (3) better edu-
cation and training for the health practitioners, child welfare workers, group home 
staff, foster parents and school personnel, and (4) efficient communication and bet-
ter collaboration among these individuals and services. Moreover, trauma-focused 
interventions have rarely been evaluated for the impact on adolescent substance use 
outcomes. Such interventions must integrate treatment for both trauma and SUDs 
using a developmental approach in order to equally impact on substance use and 
mental health outcomes [215, 227].

In sum, there is a pressing need for the development and implementation of 
evidence- based targeted substance use prevention strategies that address the spe-
cial needs and risks of adolescents with truamatic experiences  at earlier ages 
before their vulnerabilities become severe. There is also a great need for the 
development of targeted interventions that address the specific history of child-
hood maltreatment in substance-dependent adults to improve their treatment out-
comes [43, 140].
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13.5  Future Directions and Conclusions

This chapter reviewed findings from a number of studies exploring the pathways 
from childhood trauma to SUDs. Overall, several studies have reported a robust 
relationship between childhood trauma and vulnerability to SUDs. However, most 
studies that investigated mediating mechanisms in this relationship were limited in 
several ways, and the future research is needed to explore unanswered questions in 
this area. For example, it is not exactly clear whether observed dysfunctions or dif-
ficulties are due to the history of childhood trauma or ascribable to other unseen 
factors (e.g. pre-existing and genetic risk factors, socioeconomic status) that were 
not controlled in prior study designs. As discussed earlier in this chapter, many of 
the models and mediating mechanisms reviewed have several overlaps in their con-
cepts and constructs. Moreover, there is a strong interrelationship between some of 
the reviewed functions and mechanisms. For example, there is a strong relationship 
between general IQ score and specific cognitive abilities such as memory and exec-
utive function [228]. Similarly, maladaptive personality traits not only mediate the 
association between childhood maltreatment and subsequent SUDs [160, 188], but 
also explain the motives (e.g. emotion regulation) underlying substance use behav-
iours [192]. In addition, only few studies have controlled for comorbidity of cur-
rent and lifetime psychiatric disorders [71] and even the limited number of studies 
that controlled for some comorbidity produced inconsistent outcomes. Differences 
in the populations under investigation (e.g. adults vs. adolescents) and small sam-
ple sizes contribute to some inconsistencies in findings related to the impact of 
childhood trauma on mediating mechanisms resulting in SUDs. While the several 
dysfunctions and difficulties leading to early substance use in maltreated individu-
als initiate early in childhood, other factors and future events and circumstances 
may influence the course of the disorder later in life. In particular, findings from 
most previous studies are based on cross-sectional data and self-reported mea-
sures, making it difficult to determine a clear and causal relationship. Future stud-
ies are required to separate the effects of childhood maltreatment on mediating 
mechanisms from the effect of other factors that may influence the risk of SUDs. 
Yet, there is a great need for large longitudinal studies that precisely investigate the 
sequence of events in individuals with documented histories of childhood 
maltreatment.

Most previous studies on the relationship between childhood trauma and SUDs 
examined substance use problems in individuals reporting histories of childhood 
maltreatment compared to those without such histories. Childhood maltreatment 
often is not an isolated one-time event. Important characteristics of the childhood 
maltreatment which may affect the long-term outcomes, such as severity, co- 
occurrence of multiple types, chronicity, and age of occurrence, are largely under-
studied. In addition, further investigation on the impact of neglect, emotional 
maltreatment, and household dysfunction on SUDs are needed as most prior 
research has focused on the effects of physical and sexual abuse or the cumulative 
effect of childhood trauma on the risk of SUDs.
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Despite evidence of elevated risk of substance use in youth involved in the child 
welfare services [147, 209–211], few systematic studies have been performed on 
the specific patterns of substance use across developmental stages in these vulner-
able populations. There is a pressing need to identify unique risk and protective 
factors of SUDs among youth involved in child welfare systems as the risk and 
protective factors influencing SUDs in this population might be different from the 
ones identified in maltreated youth in the community or school-based populations.

Finally, not every individual who is exposed to childhood trauma will develop a 
problem with SUDs. Few studies, however, have explored resilience in the context 
of substance use outcomes in maltreated individuals. Another interesting line of 
research is to compare resilient individuals with those who developed SUDs for 
possible protective factors. A better understanding of factors underlying resilience 
to SUDs in populations with traumatic experiences will largely benefit the interven-
tion efforts.
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14Childhood Trauma  
in Obsessive- Compulsive Disorder

Federica Piras and Gianfranco Spalletta

14.1  Introduction

The belief that obsessive-compulsive disorder (OCD) is influenced by genetic factors 
is widely held. Earlier reports on the genetic contribution to OCD are very old, dating 
back to the beginning of the century, when the relative importance of genetic and 
environmental factors in predisposing to the disorder was originally tested in twins 
[1]. This evidence stimulated current neurobiological and cognitive theories of OCD 
pathophysiology indicating a multimodal model of inheritance, where multiple 
genetic and biological risk factors act in concert with environmental stressors caus-
ing the disease onset [2, 3]. The introduction of the “stress-diathesis” concept [4, 5] 
for explaining how preexisting vulnerability to stressors (the diathesis term of the 
interaction) causes the development of psychopathology led to the investigation of 
the relationship between stressful life events in childhood and OCD.  Indeed, the 
neurobiological literature identified potential mechanisms whereby either acute and 
chronic stress may bias an organism toward increased reliance on habits [6–8]. As 
the process of habit formation is a popular model of compulsivity [9, 10], maladap-
tive habits have been proposed to play a role in OCD [11], thus identifying a potential 
mechanism by which stressful/traumatic events may induce OCD symptomatology 
onset and exacerbation [12].
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The hallmark signs and symptoms of OCD which affects both cognition and 
motor behavior are as follows: obsessions, thoughts that repeat over and over again, 
unwanted but insistent; and compulsions to act, to repeat fragments of behavior over 
and over in ritualistic, stereotyped succession [13]. Like habits, which are automati-
cally triggered by stimuli, compulsive behaviors are unproductive and often sense-
less, rendering behavior insensitive to goal value. OCD patients do have insight of 
their compulsive actions irrationality; they want to stop but cannot exert control 
over the urge to act, thus suggesting that a disruption in the balance between goal- 
directed and habitual behavior is responsible for inducing compulsive actions [9]. 
The dominant neuroanatomical model of OCD [14] centers on, but is not limited to 
[15, 16], abnormalities within the regions involved in the balance between goal- 
directed behavior and habits, i.e., brain areas comprising the fronto-striatal circuits. 
Concurrently, both preclinical work and human studies suggest that early life stress-
ors have conspicuous effects on cortical and subcortical structures throughout the 
corticostriatal-limbic circuitry [17]. More specifically, lifetime trauma exposure 
leads to gray matter loss [18] in key cortical regions implicated in OCD (i.e., the 
anterior cingulate cortex—ACC and the orbito-frontal cortex—OFC [19]). Thus, as 
highlighted in Fig. 14.1, the stress/trauma-induced structural and functional changes 
in corticostriatal-limbic circuitry contributing to the shift in balance between habit-
ual and goal-direct behaviors [20, 21] remarkably resemble the reported neuroana-
tomical abnormalities associated to the pathogenesis and expression of OCD 
symptomatology.

The strong overlap between the neurobiological correlates of childhood trauma 
and OCD [22], and between cognitive models of trauma and OCD symptoms con-
stitute the theoretical framework for investigating the role of stressful/traumatic 
events in the pathophysiology of OCD. However, when examining the impact of 
specific and multiple forms of substantiated childhood maltreatment on mental 
health, several constrains can limit the generalization of findings. The current body 
of literature on the association between stressful or traumatic life events and OCD 
is equally hindered by recurring limitations [23]. As a matter of fact, while prospec-
tive investigations are rare (e.g., [24]), findings from cross-sectional and case–con-
trol studies, which rely on retrospective data, are limited by the potential for recall 
bias [25]. In fact, OCD onset may occur irrespective of stressful/traumatic events, 
but nonetheless, be associated with symptoms post hoc, in the effort to make sense 
of the current experience [22], and retrospective reports of life-course adverse expo-
sure can change over time depending on resilience, recovery [26], and severity of 
exposures. Moreover, studies generally focus on few specific types of childhood 
adverse events (for example, sexual assault or abuse, [27–30]) and do not consider 
the fact that traumatic events usually coexist. That is the case for the few longitudi-
nal studies (e.g., [31]), with the additional limitation of considering clinical rather 
than general populations. Unfortunately, very often no control is carried out for 
factors predisposing to both child maltreatment and later adverse mental health out-
comes such as familial socio-demographic characteristics, psychopathology, and 
environmental disadvantages [32]. However, in cross-sectional studies childhood 
adverse events might be both a cause and an effect of mental illness.
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Bearing in mind the abovementioned limitations, different modes of interaction 
have to be considered in acknowledging the literature documenting an association 
between stressful/traumatic life events and OCD symptomatology [22]. Indeed, 
individuals’ vulnerability might be either generic such that traumas/stressors in 
childhood lead directly or causally to the development of OCD symptoms, or spe-
cific as similar traumas may lead some individuals to develop OCD and others to 
develop different mental disorders. Alternatively, the illness might exist indepen-
dently, but it may be exacerbated by stressful/traumatic events in childhood, while 
types and severity of stressful/traumatic experiences may differentially impact the 
severity, course, and phenotype of the disorder.

In the following sections, we will explore the different modes of the stress- 
diathesis interaction in OCD considering (1) the possibility that stressful/traumatic 
events in childhood may be a mechanism in the development of OCD, as substanti-
ated by preclinical research and longitudinal studies; (2) the existence in OCD 
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Fig. 14.1 Neuroanatomical models and circuitry of OCD and trauma exposure/stress-induced 
changes in the brain. OCD (upper panel) is characterized by reduced volume in the ACC and in the 
medial OFC, and by increased volume in the putamen, striatum, thalamus, and parahippocampal 
regions. Hypertonic striatum and amygdala generate OCD symptoms by disturbing the fronto- 
subcortical balance in loops projecting from the prefrontal cortex to the striatum, to the thalamus 
via the globus pallidus, and back to the cortex. Trauma exposure and excessive/chronic stress 
(lower panel) can result in volume reduction of medial and orbital frontal regions, the hippocam-
pus, and caudate causing hypertrophy in the amygdala and putamen. Acute and protracted stress 
affects the balance between habits and goal-directed behaviors through amygdala hyperactivity 
and impairs declarative learning—via atrophy or disrupted neurogenesis of the hippocampus-, and 
goal-directed behavioral control due to atrophy of frontal cortices
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clinical samples, of a specific antecedent vulnerability to the pathogenic effects of 
traumas/stressors, as investigated by studies comparing the incidence and effects of 
stressful/traumatic experiences in OCD to those in other clinical conditions; and (3) 
the potentiality that OCD exists independently from exposure to traumatic events in 
childhood, but is exacerbated by the latters, as suggested by studies hypothesizing a 
distinct post-traumatic subtype of OCD [33] or an OCD phenotype increasing the 
risk for developing post-traumatic stress disorder.

14.2  Early Life Stress or Trauma as Mechanisms 
of Obsessive- Compulsive (OC) Symptoms

Considering the methodological limitations of the current literature, prospective 
population-based or longitudinal studies are most informative for investigating the 
potential causal association between stressful/traumatic events in childhood and 
OCD. Indeed, in clinical populations, especially when retrospective data are used, 
the propensity to recall stressful or traumatic life events might be biased by OCD 
severity [34], thus misrepresenting the role of childhood trauma in the pathogenesis 
of the disorder. However, the tremendous overlap between symptoms of OCD and 
of post-traumatic stress disorder (PTSD) [35], which are both characterized by 
recurrent and intrusive thoughts experienced as anxiety/fear inducing, and their 
unexpectedly frequent co-occurrence [35] are the foundation of emerging research 
examining the potential unique relation between trauma exposure and OC symp-
toms. Evidence exists that obsessions or intrusive thoughts are also experienced by 
80–90% of the general population [36], and numerous different models have been 
put forward to clarify causes of transition from normal intrusive thoughts into clini-
cal obsession.

14.2.1  Population-Based and Preclinical Research

Published studies investigated the relationship between adverse early experience 
(also defined as Stressful Life Experience, SLEs, or Potentially Traumatic Events, 
PTEs) and the degree to which individuals exhibited OC symptoms in the general 
population. The mediating role of specific cognitive, personological, and experien-
tial factors was also considered.

In exploring the potential causal association between traumatic experiences and 
the development and maintenance of OC symptoms, the majority of studies referred 
to contemporary cognitive models of OCD [37] positing that symptoms arise from 
particular kinds of dysfunctional beliefs, where the strength of beliefs influences the 
development and severity of OCD symptoms. Three intercorrelated types of beliefs 
have been theoretically and empirically linked to OCD symptoms: (1) perfection-
ism and intolerance of uncertainty; (2) overimportance of thoughts and the need to 
control them; and (3) inflated responsibility/overestimation of threat [38]. These 
theories propose that adverse early experiences lead to assumptions and general 
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beliefs about personal responsibility, which then drive maladaptive interpretations 
of normally occurring intrusive thoughts thus determining the transition to clinical 
obsessions [39]. Indeed, in the psychological, cognitive, and physiological struggle 
to integrate and manage a traumatic experience [40], learned assumptions and 
beliefs initially form as adaptive ways of coping with problematic aspects of early 
experience [41]. Over time, with repeated exposure to trauma, coping resources 
may be depleted, and assumptions and beliefs, particularly when activated by criti-
cal incidents, may be transformed from protective to maladaptive, triggering an 
obsessional disorder [41]. Actually, in a fairly vast (N = 313) sample of young (mean 
age ~28 years) Australian participants from the general community, the association 
between adverse childhood experience and OC symptoms was indirect, via the rela-
tionship with OCD dysfunctional beliefs (responsibility and threat estimation, per-
fectionism and intolerance for uncertainty, and importance and control of though) 
and with anxiety and depression [42].

Since PTEs, and more in general, SLEs can be argued to involve different degrees 
of controllability, if uncontrollable life events are combined with OCD dysfunc-
tional beliefs, such as the excessive need for control, then the disorder could be a 
predictable outcome. Indeed, in the general population (269 Australian students, 
18–51 years), a low perceived capacity to control a recent SLE, coupled with strong 
efforts to suppress thoughts, was associated with increased OC symptoms [43]. 
Therefore, it could be that people who experience SLEs, which are perceived as 
being difficult to control, might attempt to employ more mental control (i.e., 
increased thought suppression), as to compensate for a less controllable external 
environment. Such avoidance strategy might inadvertently lead to an OCD-type 
cycle since subjects fail to habituate to the relevant fear stimuli [43, 44]. Additionally, 
specific personality characteristics that have been proposed as vulnerability traits 
for OCD symptoms, particularly conscientiousness, play an indirect role in the rela-
tionship between childhood trauma and the development of clinically significant, 
maladaptive levels of OC symptoms, even in a nonclinical samples (more than 900 
American undergraduate students) [45]. However, in the cited study conscientious-
ness was not associated with probable OCD. This would suggest that the interaction 
between consciousness and trauma exposure is more important in the development 
of moderate, rather than severe OC symptoms, and likely associated with adaptive, 
rather than maladaptive, behavior patterns [45]. Increased levels of OC symptoms 
have also been associated with a variety of maladaptive or dysfunctional parenting 
styles that are related to emotional abuse and neglect, leading to insecure attachment 
style and attachment anxiety [46]. The association may be driven by the effect that 
inadequate parental care, and the consequent development of distorted attachment 
styles, have on assumptions and beliefs about the world and the self. Researchers 
have proposed several pathways that can lead to obsessive beliefs, including author-
itarian and neglectful parenting, which can give rise to maladaptive interpersonal 
perfectionism [47, 48], and to increased threat appraisal and overestimation since 
significant others are viewed as unwilling or unable to provide support in times of 
need [49]. As a matter of fact, in a sample of 338 American students, attachment 
anxiety partially mediated the association between parent–child relationships and 
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obsessive beliefs, thus demonstrating that perceived inadequate parental care is 
related to distorted cognitions about the self and others, which then function as 
cognitive vulnerabilities for OCD [50].

An additional mechanism that may help in understanding the role that trauma 
exposure plays in the transition from normal intrusive thoughts into clinical obses-
sion is experiential avoidance. This can be characterized as an unwillingness or 
inability to remain in contact with internal experiences (thoughts, memories, emo-
tions, and/or bodily sensations), or any attempt to alter or escape the experience. 
Such avoidant coping strategy in response to trauma has been identified as an 
important mechanism leading to psychopathology manifestation in adolescents 
[51] and young adults. It was also proved to be a powerful mediator between 
trauma exposure and OC symptoms in both high-risk (53 American students 
referred for academic failure, substance abuse, risk for dropout, or psychosocial 
difficulties) and nonclinical (400 college students) samples [52]. Avoidance of 
trauma-related memories, thoughts, and emotions may be one of the most com-
mon coping strategies among individuals exposed to trauma [53]. However, when 
it becomes a disordered process, such that enormous time, effort, and energy is 
devoted to managing, controlling, or struggling with unwanted private events 
[54], it might lead to increased salience of the unwanted stimulus in the long term 
[55, 56]. Chronic avoidance might therefore be the cause of the rebound effect 
(i.e., the increased frequency of the suppressed thoughts in subjects who display 
a strong tendency to suppress them) [57] responsible for the maintenance of OC 
symptoms in trauma sufferers [52].

Risk factors for subclinical OCD and transition probabilities to either the OCD 
or the healthy subjects group have been examined in a two-stage epidemiological 
study, originally designed to investigate depression between 1987 and 1989 in the 
USA [36]. Although it is unclear whether subclinical OCD (i.e., a weak manifesta-
tion of the disorder not severe enough to meet clinical OCD criteria) [58] represents 
a stage of development, a precursor of clinical disorder, or a level of severity on a 
continuum, it does not necessarily indicate progression to OCD. Authors showed 
that a weak manifestation of OCD was not predictive of OCD diagnosis 1 year later, 
while predictors for subclinical OCD were similar to that for OCD, and included 
more baseline undesirable life events, fewer baseline desirable life events, and 
medium to high socioeconomic status. The strong association between desirable 
and undesirable life events and the onset of the disorder, with a significant protec-
tive association of desirable life events with OCD and subclinical OCD, suggests 
that undesirable life events act in the opposite manner by exacerbating symptom-
atology in potentially susceptible individuals [36].

14.2.2  Longitudinal Studies

Although longitudinal studies offer more robust evidence than cross-sectional 
investigations, very few ones [24, 59, 60] have evaluated prospective psychosocial 
risk factors for OCD and OC symptoms. Moreover, most of them relied on 
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retrospectively collected data about childhood trauma exposure and only in one [59] 
stressful/traumatic events exposure was questioned at first visit in a sample of chil-
dren and adolescents who experienced a specific trauma (two major earth-
quakes) [59].

Potential risk factors for symptoms or diagnosis of OCD in adulthood, and for 
specific adult OC symptom dimensions were examined in the Dunedin Study [24], 
a longitudinal investigation on health and behavior of a complete cohort of children 
born during a 1-year period in 1972–1973 in Dunedin, New Zealand. Here, the pres-
ence of obsessions and compulsions and other psychological dimensions was inves-
tigated at ages 26, when the potential exposure to childhood physical and sexual 
abuse was assessed retrospectively, and 32 years (N = 959). Neurodevelopmental 
factors, childhood temperament, and behavior were evaluated from age 3, and per-
sonality factors at age 18 years. Results showed that cohort members who retrospec-
tively reported a history of childhood physical or sexual abuse were more likely 
diagnosed with an anxiety disorder in adulthood. Those who reported physical 
abuse had seven times greater odds of developing OCD relative to healthy controls, 
and almost four times increased odds of developing the disorder relative to anxious 
controls. When risk factors were examined for adult OC symptoms rather than clini-
cal diagnosis, the majority of the childhood risk factors were significant predictors, 
thus highlighting the importance of including subclinical cases in examining vul-
nerability for OC symptomatology. Indeed, each of the neurodevelopmental risk 
factors, several of the temperamental and behavioral characteristics, all of the per-
sonality dimensions, and most of the childhood stressors significantly predicted OC 
symptoms at age 26 or 32. Furthermore, several significant associations emerged 
between stressful/traumatic events exposure and specific OCD symptom dimen-
sions. Sexual abuse was linked to increased risk for each symptom dimensions 
(except contamination/washing), physical abuse to the shameful thoughts dimen-
sion, loss of a parent to both the harm/checking and shameful thoughts dimensions 
and number of residence changes to each OCD symptom dimensions. These find-
ings support the proposition that specific characteristics of a traumatic event may 
play a role in determining the symptom profile of OCD. Conversely, exposure to 
natural disasters, which have been associated in survivors with a range of psychopa-
thologies including PTSD, was not associated with OCD (1 subject, 0.22%) in more 
than 400 Chinese children and adolescents who survived the 2013 Ya’an earthquake 
and were assessed via a face-to-face structured interview 12 months after, and fol-
lowed- up (N  =  153) at 30  months via telephone. Post-traumatic stress reactions 
were quite common at 12 months (43.9%) and decreased significantly from 12 to 
30  months after the earthquake (15.7%), while depression was the second most 
prevalent disorder at 12 and 30 months (20.9 and 21.6%, respectively). Losing a 
family member and witnessing someone’s death during the earthquake were risk 
factors for PTSD and depressive disorder, and not for OCD, given the very low 
incidence of the illness in the present sample.

Turning to a symptomatic population, the association of PTSD symptoms and 
the potential development of anxiety disorders (including OCD) was investigated 
in an American sample (N  =  34) of children and adolescents victimized by 
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interpersonal trauma and followed-up 12–18 months after the first assessment [40]. 
Among those who received the diagnosis of anxiety disorders at T2, no subject 
manifested OCD or OC symptoms, suggesting that PTSD symptomatology does 
not represent a high risk for OCD. Indeed, youth meeting full PTSD criteria at first 
visit were 25 times more likely to have a non-PTSD anxiety disorder (specific and 
social phobia, separation anxiety, and General Anxiety Disorder (GAD)) at T2. In 
addition, two specific PTSD clusters (i.e., avoidance/numbing and hyperarousal) 
prospectively predicted diagnosis of anxiety disorders, but not OCD diagnosis, and 
this association emerged only longitudinally. This observation suggests that 
chronic avoidance and a failure in decreasing levels of physiological and psycho-
logical arousal associated with trauma exposure predispose children to the devel-
opment of an anxiety disorder, excluding OCD.

Thus, we might assert that adverse and potentially traumatic early experiences 
have a substantial role in the development of clinically significant maladaptive lev-
els of OC symptoms in the general population. This relationship is both direct, as 
exposure to trauma causes maladaptive ways of coping, and dysfunctional responses 
that lead to the emergence of OC symptoms, and indirect, since the association 
seems to be mediated by specific personality characteristics that have been recog-
nized as vulnerability traits for OC symptoms. Indeed, in the struggle to integrate 
and manage experiences that are perceived as difficult to control [43], the repeated 
exposure to multiple types of interpersonal trauma [61] leads children and adoles-
cents to develop strategies such as thought suppression [43] and experiential avoid-
ance [52]. This may inadvertently cause an OCD-type cycle as considerable energy 
is expended in avoiding memories or situations related to trauma, and/or numbing 
or constricting emotions [40]. The frequent and persistent presence of trauma- 
related intrusive thoughts can also determine, in abused children, the overestimation 
of thought importance, and the misinterpretation of mental contents that are charac-
teristic of OCD. In the process of recovery, the persistence of trauma-related intru-
sive thoughts might convince abused children that these thoughts are important, that 
they reflect their true evil nature, and even that thinking about a bad event makes it 
more likely to happen. This contributes to constitute the inflated sense of responsi-
bility that is accountable for the transition into clinical obsessions [37, 41]. Repeated 
exposure to uncontrollable traumatic events has also a critical effect on children’s 
learned assumptions and beliefs about the world (such as threat estimation, intoler-
ance for uncertainty and unpredictability, or excessive need for control), which ini-
tially form as adaptive ways of coping, and may be transformed from protective to 
maladaptive as coping resources are depleted over time, thus triggering an obses-
sional disorder [41].

Finally, some personality facets like conscientiousness [45] may indirectly medi-
ate the relationship between stressful/traumatic events exposure and the develop-
ment of clinically significant, maladaptive levels of OCD symptoms.

The considered studies provide further support for the concept of post-traumatic 
OCD, suggesting that some individuals may experience traumatic events that pre-
dispose them to OCD symptoms. They also help to further elucidate specific targets 
for clinical and preventive interventions.
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14.3  Specific Antecedent Vulnerability in OCD 
to the Pathogenic Effects of Traumas/Stressors

In the previous paragraph, we revised evidence favoring the general quantitative 
theory of the relationship between stressful/traumatic events and some psychiatric 
disorders [62] stating that clustering of social or life events achieves etiological 
significance as a necessary, but insufficient cause of illness. Particularly, we showed 
that in OCD symptoms such relationship is partially mediated by some personality 
facets, and that repeated exposure to traumatic events may deplete coping resources 
increasing the risk of maladaptive functioning and/or cognitive distortions leading 
to the emergence of OCD symptoms [63]. In the current paragraph we will present 
studies supporting the general qualitative theory [64] emphasizing the undesirabil-
ity or threatening quality of life events, and suggesting that there may be specific 
events that are important for specific disorders. We will therefore describe investiga-
tions comparing the effect of stressful/traumatic experiences in OCD to those in 
other clinical conditions.

The impact of childhood exposure to multiple types of PTEs compared to a sin-
gle type, on prevalence of psychiatric disorders and somatic discomfort, was inves-
tigated in more than 6000 (18–74 years) Korean adults [61]. This community-based 
epidemiological study demonstrated that childhood trauma exposure is closely 
linked to increased risk of developing psychiatric disorders, including alcohol and 
nicotine addiction, mood, anxiety, eating, and psychotic disorders. Subjects who 
were exposed to multiple types of PTEs showed increased risk for developing psy-
chiatric disorders. In particular, OCD, GAD, and somatoform disorder were associ-
ated with exposure to multiple types of PTEs, and not with exposure to a single 
type. Specifically, OCD was the most probable outcome (with a four times increased 
risk of developing the disorder) after repeated traumas. Since all three disorders 
(i.e., OCD, GAD, and somatoform disorder) are associated with a high level of trait 
anxiety, such observation reinforces the widely reported relationship between child-
hood abuse or trauma and the subsequent development of anxiety disorders. The 
evidence that exposure to multiple types of PTEs specifically predisposed to OCD 
strengthens the hypothesis that adverse childhood experiences are associated with 
maladaptive beliefs and lead to OCD symptoms.

Additional sparse research essentially investigated the role of stressful/traumatic 
events in the emergence of OCD symptoms, as opposed to the development of dis-
orders previously deemed [65] as lying on the same psychopathological spectrum 
(non-OCD anxiety disorders) [30, 66, 67], or characterized by overlapping phenom-
enology and psychobiology such as trichotillomania (TTM) [68], Tourette Syndrome 
(TS) [69, 70], and PTSD [71]. Indeed, although studies point on the high co- 
occurrence of OCD and PTSD following traumatic events, possible factors (either 
demographic or trauma-related) explaining why some PTSD patients also develop 
OCD have been rarely investigated. Evidence showed that following an exposure to 
combat or terror-related trauma, roughly 60% of Israeli subjects (N = 44) developed 
OC symptoms, and for the majority of these (>70%) symptoms were severe enough 
to meet OCD diagnostic criteria [71]. However, demographic or trauma-dependent 
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differences were not observed between PTSD and PTSD-OCD groups, thus sug-
gesting that post-traumatic obsessions are not related to these variables. Equally, 
when the association between life events, personality factors, and anxiety-related 
pathology was investigated in children and adolescents with a primary diagnosis of 
OCD (N = 28), or other anxiety disorders (N = 28; GAD, social and specific pho-
bias, and panic disorder) [66] the two groups had significantly more total life events 
and negative life events (both lifetime, and 1 year prior to onset of the disorder) than 
healthy control subjects. However, no significant difference was observed between 
OCD and AD patients. The only event that significantly differentiated among the 
three groups was having experienced a major illness or injury of a relative, which 
was more common in the OCD and the AD groups, compared to normal controls. 
Moreover, a temperamental factor (harm avoidance, i.e., a tendency to react with 
avoidance and inhibition to aversive stimuli) [72] distinguished OCD and AD from 
healthy subjects. This factor positively correlated with negative life events and with 
the self-rated actual amount of stress resulting from having experienced specific 
events. It is therefore possible that genetic or environmental factors induce harm 
avoidance tendencies in children. When a stressful/traumatic event occurs, these 
children tend to perceive it more negatively, such that pathological anxious mecha-
nisms are activated, leading to the emergence of AD (especially OCD). This finding 
replicates in patient samples, the reported indirect effect (mediated by personality 
and temperamental facets) [45, 52] that traumatic events in childhood exert on the 
development of maladaptive levels of OC symptoms in the general population.

Equally, a significantly higher frequency of childhood sexual abuse involving 
physical contact was found among 30 patients diagnosed with OCD (53.3%) and 17 
diagnosed with panic disorder (PD) (52.9%) as compared to 26 non-psychiatric 
rheumatic patients (23.1%) [30]. This suggests that sexual abuse in childhood might 
be a contributing factor in the etiology of anxiety disorders, OCD and PD in particu-
lar, as it impinges upon normal development. Alternatively, a familial, environmen-
tal or personality structure may generate the risk for childhood sexual abuse, as well 
as for anxiety disorders.

However, when a history of trauma was compared between OCD patients and 
subjects meeting DSM-IV diagnostic criteria for social anxiety disorder (SAD) 
[67], which, contrary to AD and PTSD, is not trauma-related, OCD patients showed 
significantly lower rates of exposure to traumatic events. Authors speculated on this 
negative finding assuming that as the obsessional system is a psychological process 
primarily designed to generate harm avoidance behavior in response to dangers, the 
disorder might be analogous to a mental autoimmune disease, i.e., a protective 
response that goes beyond the point of usefulness, and becomes self-destructive [73].

The role of childhood trauma was also investigated across TTM and OCD [68], 
two disorders that in the DSM-5 lie on the same psychopathological spectrum [74] 
and are characterized by overlapping phenomenology. Both OCD (N  =  74) and 
TTM (N = 36) patients showed a significantly greater severity of childhood trauma 
compared to normal controls, differing specifically for the emotional neglect (with 
no difference between patients) and physical abuse subscale (with higher scores in 
TTM patients).
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Based on previous studies on TS and early onset OCD, which consistently sug-
gested that these etiologically related disorders are sensitive to psychosocial stress 
(e.g., [75, 76]), two more recent investigations [69, 70] explored in children and 
adolescents (7–18 years) the role of non-shared environmental factors in the patho-
genesis of TS and OCD. In the first study [69], the risk of developing TS was less 
likely to be influenced by stressful/traumatic events than in OCD, as the latter group 
(N = 28) showed more SLEs either lifetime, and in the year prior the disease onset. 
Injury to a family member was the most common event experienced lifetime, and 
changing residence and birth of a sibling the most frequent SLE in the year preced-
ing the onset of symptoms. Moreover, OCD patients rated SLEs impact signifi-
cantly higher than control subjects. In another study, the global impact of major life 
events was measured using objective threat ratings (made independently from the 
subjects’ own ratings and referring to the degree of stress most people would experi-
ence under similar contextual circumstances) in children and adolescents with TS 
(N = 28), OCD (N = 23), or both (N = 18) [70]. Either group reported a higher num-
ber of daily stressful events and major life stressors, particularly of a chronic, nega-
tive nature, although no cross-sectional relationship was observed between global 
stress and severity of TS and OCD symptoms. The fact that measures of daily life 
stressors consistently showed significant associations with tic and OCD symptom 
severity ratings suggests that these are more closely related to the severity of stress 
for daily events, rather than for major life events.

As summarized in Table 14.1, the reported studies, although quite limited, sug-
gest that specific (i.e., negative and potentially traumatic) life events have a different 
role in activating pathological mechanisms in anxiety disorders and OCD. Indeed, 
although previously subsumed within the same psychopathological spectrum, the 
unique differences between AD and disorders with OC features justified a separate 
category for OCD and related disorders [77]. Such differences also include the 
potential pathogenic effect of traumas as in OCD the triggering effect may be medi-
ated by personality and temperamental facets such as a proneness to confer more 
impact to life events, and a tendency to harm avoidance [66, 69]. This observation 
would favor the relational-cognitive-orientation approach—which emphasizes the 
meaning attributed to life events by the individual [78], for investigating the rela-
tionship of stressful/traumatic events to OCD onset.

14.4  Specific Latent Vulnerability to OCD 
and the Exacerbating Effect of Childhood Trauma

The third mode of the stress-diathesis interaction posits that an illness may exist 
independently, but it may be exacerbated (either permanently or episodically) by 
repeated stressful/traumatic events. The type and severity of stressors may be of 
importance, and specific types of stressors may differentially affect vulnerabilities 
and manifestations of symptom. In this last paragraph, we will first revise studies 
investigating the importance of traumatic incidence in shaping OCD etiology and 
pathophysiology, and will enquire whether victimization has an independent 
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association with the disorder, apart from its association with PTSD. The complex 
interplay of experience, environment, and genetics in the disorder will be explored 
discussing studies on the interaction between candidate genes for OCD susceptibil-
ity and childhood trauma. The effect of “non-shared” environmental factors [79] in 
the etiology and course of the disorder, as investigated in twins studies, will be also 
considered. Finally, we will explore the importance of history of trauma, and the 
potential relationship with types of traumatic life events, in shaping the severity, 
course, and phenotypic presentation of OCD.

14.4.1  Etiological Importance of Trauma Incidence in OCD

The frequency of life events was explored in two studies [80, 81] assuming that 
several psychosocial factors may contribute toward vulnerability to OCD, and that 
traumatic events may act as stressors causing increased susceptibility [82]. 
Significantly more lifetime events were reported by the OCD group, and this excess 

Table 14.1 Summary of studies (and the relative strength of the evidence) testing the hypothesis 
that trauma exposure and cognitive factors combine to produce vulnerability for the development 
of OC symptoms

Direct and indirect relationship between trauma exposure and the emergence of OC symptoms
Type of evidence Strength of evidence

(a)  Typical OCD dysfunctional beliefs mediating the relationship between trauma  
and OC-OCD symptoms

Inflated personal 
responsibility [42, 50, 81]

Mostly nonclinical 
samples

Strong mediating effect

Intolerance to uncertainty 
[42, 50]

Nonclinical samples 
only

Strong mediating effect

(b)  Maladaptive ways of coping with trauma leading to the emergence of OC-OCD 
symptoms

Thought suppression [42, 
43]

Mostly nonclinical 
samples

Medium mediating effect

Experiential avoidance [40, 
42, 52, 67]

Nonclinical and 
at-risk samples; 
clinical samples

Moderate to medium mediating effect in 
nonclinical samples; strong effect in 
at-risk subjects; moderate effect in 
clinical samples

Excessive need for control 
[43]

Nonclinical and 
clinical sample

Small to medium mediating effect

(c)  OC personality traits interacting with stress and trauma in determining the 
emergence of OC-OCD symptoms

Conscientiousness [45] Nonclinical sample Small interactive effect
Harm avoidance [66, 69] Clinical samples Small to medium interactive effect in 

OCD, TS, and AD

The limited evidence demonstrates that trauma can directly cause typical OCD dysfunctional 
beliefs (a) and maladaptive ways of coping (b) leading to the emergence of OC symptoms. Such 
association may also be indirect (c) and mediated by personality facets, which are recognized as 
vulnerability traits for OCD
Abbreviations: AD anxiety disorders; OC obsessive-compulsive; OCD obsessive-compulsive dis-
order; TS Tourette syndrome
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spanned the 6 months prior to the onset of illness, with a peak at 1 month [81]. A 
dose–response relationship between the number of presumptive SLEs and OCD 
symptoms severity, and a cumulative effect over a lifetime on severity of obsessions 
were evidenced [80]. However, a negative correlation was observed between pre-
morbid personality traits (obsessional, anxious, and most markedly, self-conscious) 
and SLEs (including serious illness, arguments, childbirth, and traumatic brain 
injury) [81]. This suggests that subjects with abnormal traits develop OCD symp-
toms without experiencing an excess of stressful life events, while those with nor-
mal premorbid personality require a significant excess of events before developing 
such symptoms. Once again, personality facets seem to mediate the relationship 
between OCD onset and trauma exposure.

To further clarify the link between traumatic events and OCD, several studies [33, 
35, 83–86] investigated whether traumatic stress exposure impacts OCD indepen-
dently from its relation to PTSD, possibly examining the effect of the seemingly 
unique relationship between the two disorders on treatment response [84, 85, 87]. 
When the relation between victimization status, crime factors, PTSD, and several 
other psychological disorders was explored among a community sample of 391 
American women (18 years or older) [86], results showed that at the univariate level, 
victims were more likely than non-victims to currently suffer from several Axis I 
disorders, including OCD (4.1% of the whole sample). Comorbidity with PTSD was 
quite high in the OCD sub-sample (27%), and demographics, victimization status, 
and crime factors (e.g., life threat, injury) were largely associated with the develop-
ment of non-PTSD disorders. However, rape remained a significant predictor of both 
OCD (with an almost fourfold increased risk for developing the disorder) and social 
phobia. Such observation implies that in the victimization-psychopathology relation 
for OCD, comorbid PTSD is not the only mediating factor.

Likewise, in a large sample of children with OCD, PTSD rates and evidence of 
psychological trauma were higher than in a comparable non-OCD cohort, and those 
affected by concurrent disorders had more severe OCD symptoms [83]. PTSD diag-
nosis (either full or subthreshold) resulted in a 14 times increased risk of developing 
OCD, while trauma exposure determined a ninefold higher risk of onset, thus high-
lighting the overall salience of potential environmental triggers in pediatric OCD.

The unique relation between OCD and PTSD thus far outlined is supposed to result 
in negative treatment outcome for OCD, and several case studies (e.g., [35]) have 
documented the possible development of treatment-resistant OCD after various types 
of trauma. Indeed, in a naturalistic retrospective chart review of 104 individuals diag-
nosed with treatment-resistant OCD, 82% reported a history of trauma, while roughly 
40% of the whole sample met diagnostic criteria for PTSD, i.e., half of those who 
experienced adulthood or childhood interpersonal violence [84]. The negative predic-
tion afforded by PTSD on treatment outcome for OCD was mediated by the incidence 
of comorbid disorders such as borderline personality disorder or major depressive 
disorder. In fact, the presence of history of trauma or PTSD in patients with OCD 
(N = 215) did not negatively affect the response to treatment (either cognitive behav-
ioral therapy or pharmacological treatment). Conversely, a greater reduction in OCD 
and anxiety scores was observed in the comorbid OCD + PTSD group, which repre-
sented the 60% of OCD patients exposed to traumatic experiences [85].
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Nevertheless, the PTSD-OCD comorbidity picture remains quite blurred as there 
are several possible explanations for how comorbid conditions might develop. 
Temporally, three possibilities exist: the OCD diagnosis may precede PTSD, follow 
development of PTSD, or begin at the same time as PTSD. The last hypothesis was 
tested in 210 cases with OCD [88] and 133 sex- and age-matched controls from the 
adult general population. Results demonstrated that the lifetime prevalence rates of 
traumatization, PTSD, and acute stress disorder were not different between OCD 
patients and healthy controls. Given the low rate of trauma-related disorders occur-
ring before (2.9%) or within (1.5%) the same year as the onset of OCD, authors 
concluded that other factors than severe traumatic events determine the onset of the 
disorder in most of the cases.

Two further studies [89, 90] compared the clinical features of OCD with and 
without stressful life events preceding it, and examined the relationship between 
type of SLEs and OCD symptom dimensions in 412 and 329 OCD patients, respec-
tively. Those with OCD onset close to an SLE showed a distinct clinical pattern with 
a later onset, less family history of the disorder, and the presence of contamination/
cleaning symptoms of OCD [89]. At least one event preceded the onset of OCD in 
more than 60% of patients, and this was significantly associated with female gender, 
abrupt onset, and somatic obsessions. Moreover, three specific traumatic events, 
i.e., hospitalization of a family member, major personal physical illness, and loss of 
personally valuable object, were significantly associated with prominent symmetry/
ordering symptoms [90], thus suggesting that at least the contamination/cleaning 
and symmetry/ordering symptoms are more related to environmental factors.

Finally, the temporal relationship between trauma and OCD onset was explored 
in 106 patients developing OCD after PTSD (post-traumatic OCD), 41 patients 
developing OCD before PTSD (pre-traumatic OCD), and 810 OCD patients without 
any history of PTSD (non-traumatic OCD) [33]. Again, PTSD prevalence was quite 
high (19%) and OCD occurring after or in close proximity to the onset of PTSD was 
associated with distinct clinical features, particularly when patients did not present 
a history of pre-traumatic OCD symptoms. These results suggest that there might be 
a specific pre-traumatic OCD phenotype that increases the risk of developing 
comorbid PTSD. Conversely, post-traumatic OCD patients experienced traumatic 
events at earlier age had a more severe clinical picture and a later age at onset sug-
gesting that late-onset OCD may be more likely to be precipitated by a trauma in 
childhood/adolescence, rather than by genetic factors. Based on the reported evi-
dence authors suggested a working model encompassing different OCD phenotypes 
and their relationship to trauma [33]. Figure 14.2 depicts the etiological overlap of 
the post-traumatic OCD phenotype showing that the presence of OCD symptoms 
predating trauma exposure defines a group of patients more etiologically related to 
OCD, as opposed to those without pre-traumatic OCD symptoms in whom the dis-
order is more akin to PTSD.

Considering the high prevalence of traumatic experiences in OCD, and the con-
sequent high OCD-PTSD comorbidity, questions arise regarding the nature of the 
supposed preexisting vulnerability required to interact with childhood trauma to 
increase risk for the disorder. In some recent studies [91, 92], gene-by-environment 
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interaction analyses investigated the role that environmental factors (i.e., traumatic 
experiences in childhood) play in the development of OCD, and how genetic consti-
tution could modify this association. Results showed that both a polymorphism of a 
key neurotrophic factor (BDNF, playing a crucial role in neurodevelopment and 
synaptic plasticity and moderating the effect of stressful life events and the subse-
quent risk for psychopathology) [91] and polymorphisms within genes encoding 
serotonergic and dopaminergic systems (COMT, already associated with increased 
susceptibility for OCD, and MAOA-B involved in stress-related pathogenicity) [92] 
interacted with childhood trauma (specifically emotional and sexual abuse) in 
increasing the risk for OCD. This suggests that post-traumatic OCD is characterized 
by a specific genotype moderating the effect of traumatic events in increasing the 
risk for the disorder.

Taken together the reported evidence (summarized in Table 14.2) suggests that 
traumatic events do cause increased susceptibility to OCD by interacting with spe-
cific personality traits, and genes moderating the effect of stressful life events and 
the subsequent risk for psychopathology (the post-traumatic OCD phenotype). The 

Fig. 14.2 Post-traumatic OCD.  When OCD (pale green circle) and PTSD (purple oval) are 
comorbid, two different OCD phenotypes are observable: (1) patients with OCD onset before 
PTSD (the pre-traumatic OCD phenotype, etiologically related to primary OCD, and predisposing 
to the development of comorbid PTSD), and (2) patients developing OCD after PTSD onset (post- 
traumatic OCD). The latter is associated to a specific personality trait (i.e., harm avoidance) [66, 
69], and characterized by a definite genotype [91, 92], later onset [33, 89], predominance of 
females [90] and of contamination/washing symptoms [33, 89] and by more experienced child-
hood traumas [33]. When OCS symptoms are present before PTSD onset, the disorder is etiologi-
cally related to primary OCD, while in cases not showing pre-traumatic OCS, the disorder is more 
akin to PTSD. (Adapted from Ref. [33]). OCD obsessive-compulsive disorder; OCS obsessive- 
compulsive symptoms; PTSD post-traumatic stress disorder
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Table 14.2 Summary of studies (and the relative strength of the evidence) evaluating the follow-
ing: (a) the role of stressful/traumatic events in the emergence of OCD symptoms, as opposed to 
the development of anxiety and trauma-related disorders; and (b) the antecedent vulnerability in 
anxiety, trauma-related, and OC disorders to the pathogenic effect of specific traumas

Differential effect of traumas in triggering OCD and non-OCD anxiety disorders
AD PTSD OCD Difference

(a) Prevalence (%) of disorders in traumatized samples
Ref. [61]
General 
population, 
multiple PTEs

28.2 12.3 0.7 Small difference 
between prevalence  
of AD and OCD; 
trivial difference 
between prevalence  
of PTSD and OCD

Ref. [86]
General 
population

1.8 6 4.1 Trivial difference 
between prevalence  
of PTSD and OCD; 
medium difference 
between PTSD  
and comorbid 
PTSD- OCD; small 
difference between 
prevalence of AD  
and OCD

PTSD + OCD
27.3

Ref. [84]
Clinical sample 
(treatment- 
resistant OCD)

PTSD + OCD
49.4

50.6 Trivial difference 
between prevalence  
of treatment-resistant 
OCD and comorbid 
OCD + PTSD

Ref. [33]
Clinical sample

PTSD+OCD
19.1

Pre- 
trauma 
OCD 4.1

Post- 
trauma 
OCD 
10.6

Trivial difference 
between prevalence  
of pre- and post-
traumatic OCD and 
between prevalence of 
trauma-related and 
non-traumatic OCD

No trauma 
OCD 80

Ref. [90]
Clinical sample

Comorbid  
in OCD 
without 
SLEs
20.2

OCD without 
SLEs 39.2

Significant, but trivial 
difference between 
prevalence of OCD 
following SLEs and 
OCD without SLEs. 
Trivial difference in 
AD comorbidity 
according to presence/
absence of SLEs

Comorbid  
in OCD  
with SLEs
43

OCD with SLEs 
60.8

(b) Prevalence (%) of TLEs in psychiatric samples
Ref. [66]
Negative life 
events 1 yr prior 
onset

3.0 3.8 Significant, but trivial 
difference between 
incidence of negative 
life events 1 yr prior 
onset in AD and OCD, 
and between prevalence 
of relative’s major 
illness or injury

Major illness or 
injury of a 
relative

18 32
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co-occurrence of PTSD is not therefore the only mediating factor in this pathogenic 
relation, and does not affect treatment outcome, unless additional comorbid disor-
ders are present [85].

14.4.2  Separating the Genetic and Environmental Sources 
of Increased Risk for OCD. Twin Studies Considering 
Traumas as Predisposing Environmental Factors

Twin studies of OCD have a long history, starting back in 1929 [1], and evolving 
from single case reports to large epidemiological studies. Indeed, genetically 
informative studies, in particular those employing the discordant monozygotic 
twin design (MZ, sharing 100% of their genetic background and growing up 
largely in the same environment), are better suited to test whether the association 
between an environmental measure and an observed phenotype is likely to be 
consistent with a causal effect, as they provide excellent control of both genetic 
and shared environmental effects. Several studies (e.g., [79, 93–95]) demonstrated 
that OCD disorder and OC symptoms exhibit a familial pattern of transmission 
being influenced by genetic factors (approximately 55%), and also by unique 
environmental factors (approximately 45%). Few studies [96, 97] evaluated in 
twins the specific contribution of traumatic/stressful life events on the presence 
and severity of OC symptoms. In a large Swedish population-based cohort of 

Table 14.2 (continued)

Differential effect of traumas in triggering OCD and non-OCD anxiety disorders
AD PTSD OCD Difference

Ref. [67]
Attempted or 
actual breaking 
into home

36.7 11.8 Significant, but trivial 
difference between 
prevalence of TLEs in 
AD and OCD

Exposure to 
dead bodies

70.0 35.3

News of serious 
injury, illness, or 
unexpected 
death of 
someone close

86.7 64.7

Ref. [24]
Clinical sample 
CSA

52.9 53 Non-significant 
difference between 
prevalence of CSA 
between AD and OCD 
and between prevalence 
of AD and OCD after 
CSA (compared to no 
CSA)

No CSA 47.1 43

Abbreviations: AD anxiety disorders; CSA childhood sexual abuse; yr year; OC obsessive- 
compulsive; OCD obsessive-compulsive disorder; PTSD post-traumatic disorder; SLE stressful 
life events; TLE traumatic life event

14 Childhood Trauma in Obsessive-Compulsive Disorder



304

22.084 twins [96] within a wide range of retrospectively reported stressful life 
events, a significant association was found between certain types of SLEs, i.e., 
history of physical abuse, neglect and family disruption, and OC symptoms sever-
ity. Because this association remained significant when genetic factors shared 
environmental factors and co-occurring depression were controlled for, these 
aversive events play a modest (about 3% of the variance), but significant role in 
the severity of OC symptoms. When the MZ-difference method was used to iso-
late the non-shared environment effect (i.e., controlling for genetic and shared 
environment effects), only SLEs related to abuse and family disruption were asso-
ciated to differences in OC symptoms severity. Although these factors contain 
items that are by definition shared environment, it is important to note that techni-
cally they could be classified as non-shared (e.g., parenting being experienced as 
different among siblings). This finding is reminiscent of the literature on parent-
ing styles in OCD [50] and suggests that some dysfunctional styles could be asso-
ciated to the severity of OC symptoms.

In order to investigate environmental factors that protect against or exacerbate 
OC symptoms, 25 MZ twin pairs discordant, 17 MZ twin pairs concordant high and 
34 MZ pairs concordant low on OC symptoms were selected from a large longitu-
dinal Dutch sample of adult twin pairs and their family members [97]. Unique envi-
ronmental factors were studied using within-discordant MZ pair comparisons, 
whereas comparisons between concordant MZ pair were used to study environmen-
tal factors shared by the twins of an MZ pair. The high-scoring MZ twins of the 
discordant group reported more life events (especially sexual abuse) than their low- 
scoring twin siblings, thus suggesting that this non-shared environmental factor 
determined more severe OC symptoms. Interestingly, although they showed similar 
OC symptoms, no sexual assault was reported by the concordant high-scoring MZ 
twin pairs, suggesting that OC symptoms in the high-scoring twins of the discordant 
pairs are associated more with environmental stressors (i.e., sexual assault) than the 
OC symptoms in the concordant high-scoring pairs. As a matter of fact, concor-
dance between MZ twin pairs on OC behavior is supposed to result from genetic 
similarity between the twins of a pair, thus suggesting a stronger inheritance of 
symptomatology.

Despite the strong evidence here reported, it is clear that prospective longitudinal 
studies are needed before potentially traumatic/stressful life events can be consid-
ered truly causal.

14.4.3  On the Relationship Between Types of Traumatic Life 
Events and OCD Severity, Course, and Phenotype

Another variable that needs to be considered when conceptualizing the role of 
trauma in the genesis of OCD symptoms is type of trauma. Interpersonal trauma 
(such as sexual assault or physical violence), when compared to non-interpersonal 
trauma, has been found to affect more severely an individual, especially in the 
development of psychological symptoms.
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Using a meta-analytic approach, the strength of the association between trauma 
exposure and symptoms within the obsessive-compulsive spectrum (OCS) disor-
ders symptoms [74] was explored to better understand relevant trauma sequelae 
outside of PTSD symptoms [98]. Gender and relationship status were used as 
moderators since the association between trauma and OCS symptoms may be 
greater for women than men. Also the buffering effect that social support has on 
traumatized individuals by providing needed interpersonal resources, reducing 
negative appraisals of the event, and encouraging coping skills, was considered. 
Apart from examining the overall effect of past trauma on OCS symptoms, effect 
sizes were calculated separately for each of four types of interpersonal trauma 
exposure, i.e., violence, emotional abuse, sexual abuse, and neglect, and two 
dimensions of OCS symptoms (obsessions and compulsions). The overall relation 
between past trauma exposure and severity of OCS symptoms for the total sample 
(24 included studies comprising more than 4500 patients) was small, but statisti-
cally significant. This association was larger for females and was not weakened in 
the context of committed relationships. A closer examination of effect sizes for 
specific types of interpersonal traumas revealed that the four types were each 
associated with more severe OCS symptoms, and effects were similar in magni-
tude, implying that the important component of trauma is trauma severity, rather 
than type of trauma. The association between past trauma and OCS symptoms 
was present for compulsions, but not for obsessions, as compulsions may repre-
sent a more behavioral response to trauma, while strength of obsessions may be 
more innate in origin [98].

The reported evidence reinforces the role of environmental risk factors on the 
occurrence of OCD, while it is still controversial whether these influences have a 
clear predictive value on its clinical course (i.e., the probability for chronicity). The 
hypothesis that the interactions between familiarity, environmental exposure to 
SLEs before OCD onset, and gender are related to variations in the chances of pre-
senting a chronic course of the disorder was tested in more than 400 OCD patients 
[99]. Results indicated that familiarity alone does not reliably predict the course of 
OCD. Rather, the predictive value of familial loading on course seems to be signifi-
cantly altered by both exposure to SLE before onset and gender as the former was 
associated with increased odds of a chronic course at low levels of familial loading. 
Equally, male gender was associated with an increased probability of presenting a 
chronic course at low levels of familiarity. Thus, the lack of a clear mode of inheri-
tance and the strong impact of lifetime experiences on OCD indicate that the course 
of the disorder may be influenced by multiple factors. This additive moderation 
model is of clinical importance and suggests that the information regarding familial 
background must be complemented with other patients’ characteristics (i.e., SLE 
and gender) in order to reliably predict the course of OCD.

A last question that needs to be addressed is whether individual differences in the 
experience of stressors can affect the expression of the clinical condition in trauma- 
related OCD. In addition to a predisposition/diathesis-stress approach, the patho-
plastic model proposes that regardless of the role that stress may play in the 
development of OCD, exposure to stressful/traumatic events may modify the 
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manifestation of the disorder. The majority of studies specifically addressed the 
relationship between PTE/SLEs and the onset and severity of hoarding symptoms 
[100–104] thus adding further evidence to the already cited studies suggesting that 
the contamination/cleaning and symmetry/ordering symptoms are more related to 
environmental stressful factors [33, 90]. Based on the assumption that psychiatric 
disorders mediate the relation of childhood trauma to suicidality, two studies also 
sought to determine the association of traumatic/stressful events exposure with the 
probability of suicide in OCD [105, 106].

Hoarding disorder (HD) is typically defined as the acquisition of, and failure to 
discard, a large number of possessions, which results in debilitating clutter and sub-
sequent distress or impairment [107]. The supposed specific relationship between 
hoarding behaviors and stress lies in the hypothesis that possessions may acquire an 
association with safety and security in response to a threatening environment, and 
in the provisional support from current literature for a putative non-genetic risk fac-
tor for compulsive HD [101]. Most studies examined the onset and course of HD in 
relation to PTE/SLEs exposure either in a vast population of subjects with self- 
reported HD (N = 751) [104], and in OCD patients (N = 180) meeting criteria for 
HD (24%) respect to OCD patients with no HD [101], or in small samples of hoard-
ers (N = 26), as compared to healthy subjects [103]. The considered studies found a 
robust relationship between PTEs and HD onset, while exposure to traumatic events 
was disproportionately associated in time with periods of symptoms exacerbation 
[104]. The relationship with symptom severity was independent from general OCD 
symptomatology, age of OCD onset, current age, or mood, anxiety, and depression 
comorbidity [101]. Accidents [101, 103] and interpersonal violence [104] were the 
most frequent traumatic events reported, thus suggesting that such events might lead 
individuals to perceive the world as unpredictable and uncontrollable, predisposing 
them to seek comfort and security in personal possessions through which they can 
exert some degree of control [103].

When rates of specific traumas were compared between those with OCD symp-
toms alone (N = 112), HD alone (N = 42), and comorbid OCD and HD (N = 53) [102], 
HD severity was positively associated with the number of PTEs before onset (while 
no difference was observed between groups in the total number of experienced trau-
matic events lifetime), thus supporting the notion of cumulative trauma in hoarding. 
Indeed, HD patients (either with comorbid OCD and with no OCD symptoms) 
reported a greater exposure to a range of PTE/SLEs compared to patients without 
hoarding symptoms [100]. Specifically, subjects with HD alone had higher rates of 
physical assault and transportation accidents prior to symptom onset compared to 
those with OCD symptoms alone, while patients with comorbid HD and OCD 
reported higher rates of sexual assault prior to symptom onset than those with OCD 
alone [102].

Overall, although data on traumas were acquired retrospectively, which may 
encourage participants to draw connections between traumatic events and symptom 
onset, the reported studies indicate that the hoarding dimension of OCD is strongly 
related to repeated PTEs exposure before symptoms manifestation. They also 
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suggest a potential link between hoarding symptoms and specific types of traumatic 
events, such as physical and sexual assault and transportation accidents.

Finally, both studies investigating the relationship between childhood trauma 
and the probability of suicide in OCD [105, 106] found that the latter was increased 
(independently form comorbid depression and anxiety) [105] in the traumatized 
group. Specifically, history of sexual abuse and the OCD symptom of unacceptable 
thoughts explained suicide ideation [106]. This bears important implications for the 
assessment and treatment of suicide risk in OCD patients with lifetime suicide 
attempts.

14.5  General Conclusions

Here we discussed the current body of literature on putative environmental risk fac-
tors for OCD as to ascertain whether stressful/traumatic life events (particularly 
those experienced in childhood and adolescence) may act as an etiological factor in 
the development of the disorder. We also examined the potential role of types of 
traumatic life events in shaping the severity, course, and phenotypic presentation of 
OCD. Although several constrains limit the generalization of findings, results dem-
onstrate that clustering of traumatic events achieves etiological significance as a 
necessary but insufficient mechanism of illness. Particularly, we showed that in 
OCD such relationship is partially mediated by some personality facets, and that 
repeated exposure to traumatic events may deplete coping resources determining a 
tendency toward maladaptive functioning and/or cognitive distortions leading to the 
emergence of OCD symptoms. As for a potential specific antecedent vulnerability 
in OCD to the pathogenic effects of traumas/stressors, the current literature demon-
strates that negative and potentially traumatic life events have a role in activating 
pathological anxious mechanisms leading to the onset of anxiety, stressor-related, 
and OCD disorders. More specifically in the latters, the triggering effect may be 
mediated by a proneness to confer more impact to life events, and a tendency to 
harm avoidance. The putative post-traumatic OCD phenotype seems to be charac-
terized by contamination/cleaning, symmetry/ordering, and hoarding symptoms 
suggesting that these OCD symptoms are more related to environmental stressful 
factors and to the cumulative effect of traumas. However, evidences regarding the 
existence of a specific post-traumatic OCD phenotype are for now scanty therefore 
impeding firm conclusions.

Based on the discussed evidence we therefore envision a multifactorial model of 
inheritance [90] in which especially interpersonal traumatic events in childhood and 
adolescence cause increased susceptibility to OCD by interacting with specific per-
sonality traits and genes moderating the subsequent risk for psychopathology. Since 
cognitive and behavioral treatment strategies have proved effective on the content of 
OCD dysfunctional beliefs, and in reducing experiential avoidance, the cognitive dis-
tortions that mediate the effect of repeated trauma exposure on the emergence of OCD 
should be targeted as to prevent the development of the disorder in traumatized youth.
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15.1  Introduction

Eating disorders are serious psychiatric illnesses characterized by maladaptive 
thoughts and behaviors related to eating or weight control. The most recent edition 
of the Diagnostic and Statistical Manual of Mental Disorders [1] includes three 
primary eating disorders: anorexia nervosa (AN), bulimia nervosa (BN), and binge-
eating disorder (BED), as well as a residual category of Other Specified Feeding or 
Eating Disorder (OSFED) (Table 15.1). Eating disorders typically onset between 
the ages of 18 and 21 [2, 3] and are associated with significant impairment, morbid-
ity, and mortality [2, 4, 5]. Lifetime prevalence of AN, BN, or BED has been esti-
mated at 1.01% in a meta-analysis of 15 general population samples spanning the 
United States, Latin America, Western Europe, New Zealand, South Korea, and 
several other countries [6]. Importantly, the studies included in this meta-analysis 
used DSM-IV criteria for eating disorders, and there is evidence that changes in 
diagnostic criteria from the DSM-IV to DSM-V resulted in an increased prevalence 
of AN and BN and a decreased prevalence of OSFED [7].

Additionally, three feeding disorders: Avoidant Restrictive Food Intake Disorder 
(ARFID), Rumination Disorder, and Pica, were grouped with the eating disorders in 
DSM-5 (Table 15.1). Feeding disorders tend to start in young childhood [8] and 
though studies are limited, data from a population-based sample of 8- to 13-year-old 
school children in Switzerland suggest a prevalence of 3.2% for ARFID, 3.8% for 
Pica, and 1.7% for Rumination [9]. Most of the current literature studying trauma 
within the eating disorder population focuses on AN, BN, and BED. Therefore, the 
remainder of this chapter focuses on these disorders.
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The aim of this chapter is to summarize existing data on the association between 
eating disorders and childhood trauma. Relations between trauma and eating disor-
der severity and response to treatment also are discussed. Finally, potential mecha-
nisms underlying the association between childhood trauma and eating disorders 
are described, and clinical implications are proposed.

15.2  Prevalence of Eating Disorders in Populations 
with Childhood Trauma

In a sample of 36,309 adult men and women in the United States—the largest single 
sample in which this relationship has been explored—Afifi and colleagues [10] 
examined the prevalence of eating disorders across different forms of maltreatment 
experienced during childhood. Childhood maltreatment was categorized broadly as 
“harsh physical punishment,” “physical abuse,” “sexual abuse,” “emotional abuse,” 

Table 15.1 DSM-5 Feeding and Eating Disorders

Diagnosis Brief description
Lifetime 
prevalence

Age of onset 
(median)

Anorexia 
nervosa

Characterized by restriction of food intake, 
leading to low weight, and a fear of gaining 
weight

0.6% [2] 18 years [2]

Bulimia nervosa Characterized by recurrent binge eating, 
defined as eating large amounts of food 
while experiencing loss of control over 
eating, and engaging in compensatory 
behaviors such as self-induced vomiting, 
fasting, laxative or diuretic abuse, or 
excessive exercise

0.8–1% [2] 18 years [2]

Binge-Eating 
Disorder

Characterized by recurrent binge eating  
in the absence of compensatory behaviors

1.4–2.8% [2] 21 years [2]

Other Specified 
Feeding or 
Eating Disorder 
(OSFED)

Characterized by significant eating 
disturbance and impairment with symptoms 
that fall below severity or frequency 
thresholds for AN, BN, or BED, and thus 
do not meet DSM criteria

2–4.4% [82] 18–21 years 
[82]

Avoidant 
Restrictive Food 
Intake Disorder 
(ARFID)

Characterized by avoidance and/or 
restriction of food intake in the absence of 
shape or weight concerns

~3.2% [8] Early 
childhood 
[8]

Rumination 
disorder

Characterized by repeated regurgitation  
of food (i.e. spitting, re-chewing, 
re-swallowing)

~1.7% [9] Early 
childhood 
[9]

Pica Characterized by persistent eating  
of nonnutritive, non-food substances

~3.8% [9] Early 
childhood 
[9]

Note: Lifetime prevalence and age of onset for AN, BN, and BED from Hudson et al. [2]; Lifetime 
prevalence for OSFED from Smink et al. [82]; Lifetime prevalence and age of onset for ARFID, 
Rumination Disorder and Pica estimated from one population-based sample of 8- to 13-year-old 
school children in Switzerland [9], and one Swiss sample of 8- to 13-year-old school children [8]
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“emotional neglect,” “physical neglect,” and “exposure to intimate partner vio-
lence”. Prevalence estimates for childhood maltreatment across the sample were 
quite high, likely due to the use of broad definitions of maltreatment (e.g., physical 
neglect was defined as any response other than “never” to “having ever been left 
alone or unsupervised before the age of 10 years or going without necessary cloth-
ing, school supplies, food, or medical treatment”). Nevertheless, the proportion of 
individuals reporting any form of childhood maltreatment was significantly higher 
in the eating disorder group (70.6% for men, 67.6% for women) than in the control 
group (49.3% for men; 48% for women).

Adjusting for gender, reporting any type of child maltreatment was associated 
with increased lifetime risk for all DSM-5 eating disorders, including AN 
(OR = 1.78, p ≤ .001), BN (OR = 2.05, p ≤ .05), and BED (OR = 2.98, p ≤ .001) 
[10]. Odds were even higher for those who experienced multiple types of childhood 
maltreatment (OR’s = 2.46–3.82, p’s < .001). When all types of childhood abuse 
were entered simultaneously into models predicting AN, BN, or BED diagnosis, 
childhood physical abuse had significant independent associations with AN 
(OR = 1.91, p ≤ .001) and BED (OR = 2.83, p ≤ .001). Sexual abuse was signifi-
cantly associated with AN (OR = 2.11, p ≤ .001), BN (OR = 2.43, p ≤ .05), and 
BED (OR = 3.05, p ≤ .001). Emotional abuse was significantly associated with AN 
(OR = 2.25, p ≤ .001), BN (OR = 2.97, p ≤ .001), and BED (OR = 3.67, p ≤ .001). 
Emotional neglect was significantly associated with BN (OR = 3.18, p ≤ .001) and 
BED (OR = 1.99, p ≤ .001). Physical neglect was significantly associated with AN 
(OR = 1.6, p ≤ .001) and BED (OR = 2.92, p ≤ .001). Finally, the authors found that 
child sexual abuse and physical neglect had the strongest association with eating 
disorders in men (sexual abuse: OR = 2.92, p ≤ .001; physical neglect: OR = 2.19, 
p ≤ .001), and child sexual abuse and emotional abuse had the strongest association 
with eating disorders in women (sexual abuse: OR  =  2.27, p  ≤  .001; emotional 
abuse: OR = 2.48, p ≤ .001) [10].

15.3  Prevalence of Childhood Trauma in Populations 
with Eating Disorders

Though childhood maltreatment is considered a relatively nonspecific risk factor for 
psychopathology [11], meta-analytic data suggest that individuals with eating dis-
orders may be more likely than those with substance use or depressive disorders to 
report childhood maltreatment. Specifically, in a meta-analysis of 82 studies, includ-
ing 13,059 participants of all ages meeting DSM-IV criteria for AN, BN, BED and 
Eating Disorder Not Otherwise Specified (EDNOS; similar to OSFED in DSM-5) 
and 15,092 individuals diagnosed with other psychiatric disorders (e.g., depression, 
substance dependence), Molendijk and colleagues [12] found higher rates of child-
hood maltreatment (i.e., sexual, physical, and emotional maltreatment) in the eating 
disorder samples (21–59%) compared to the psychiatric reference samples (5–46%) 
and healthy control samples (N = 7736, 1–35%). Overall, the prevalence of any his-
tory of childhood maltreatment was higher in patients with eating disorders than in 
those with other psychiatric illnesses (OR = 1.31, p < .001).
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When compared to healthy controls, the association between childhood maltreat-
ment and eating disorders was even higher (overall childhood maltreatment 
OR = 2.47, p < .001), and there was more evidence of variability among types of 
childhood maltreatment and eating disorder diagnosis [12]. Within the AN group, 
26% reported a history of sexual childhood maltreatment (OR = 1.98 vs. healthy 
controls, p  <  .001), 17% reported physical childhood maltreatment (OR  =  2.42, 
p < .001), and 34% reported emotional childhood maltreatment (OR = 3.81, p < .001). 
Within the BN group, 35% reported a history of sexual childhood maltreatment 
(OR = 2.57, p < .001), 33% reported physical childhood maltreatment (OR = 3.78, 
p < .001), and 81% reported emotional childhood maltreatment (OR = 5.13, p < .001). 
Within the BED group, 24% reported a history of sexual childhood maltreatment 
(OR = 1.88, p < .001), 23% reported physical childhood maltreatment (OR = 2.57, 
p < .001), and 59% reported emotional childhood maltreatment (OR = 2.44, p < .001).

There may be differences in the strength of associations between childhood mal-
treatment across the eating disorder diagnoses. In particular, the connection between 
binge/purge behaviors and trauma history seems especially strong. For example, 
several studies have shown that patients with AN–binge-eating/purging subtype are 
more likely to report a history of trauma than patients with AN-restricting type 
[12–14]. These findings suggest a potential mechanism underlying the association 
between binge-eating/purging symptoms and childhood trauma, which will be elab-
orated upon later in this chapter.

Previous studies, including many from population-based samples, have explored 
the relationship between eating disorder risk and specific types of childhood mal-
treatment, most often childhood physical and sexual abuse [15, 16]. More recent 
evidence from large population-based samples (e.g., Afifi et  al. 2017) [10] and 
meta-analyses (e.g., Molendijk et al. 2017) [12] has supported the hypothesis that 
childhood sexual and physical abuse are strongly linked to eating disorder risk, but 
also suggests that broadly defined childhood maltreatment (i.e., including physical 
neglect and emotional abuse and neglect) is a risk factor for eating disorders. 
Nevertheless, as noted in a recent meta-analysis of 23 studies exploring the relation-
ship between adult eating disorders and childhood emotional abuse, emotional 
neglect, and exposure to interpersonal violence, this literature is relatively limited 
compared to the larger and older literature focusing on childhood sexual and physi-
cal abuse [17]. Moreover, few studies have explored the relationship between eating 
disorders and categories of trauma other than childhood maltreatment, including 
food insecurity, exposure to community violence, war, terrorism, natural disasters, 
medical traumas, and accidents [17, 18].

15.4  Clinical Correlates

Table 15.2 summarizes research documenting the clinical correlates of trauma and 
eating disorders. Of note, the majority of studies have explored the correlates of 
trauma across the life span rather than being limited to traumatic events during 
childhood. As such, when not specified, “trauma” described in the following studies 
includes, but does not refer exclusively, to childhood trauma.
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15.4.1  Eating Disorder Severity

In their dose–response meta-analysis of 82 studies, Molendijk and colleagues found 
that childhood maltreatment within eating disorder populations may be linked to 
earlier onset, higher likelihood of binge/purge behaviors, and higher overall symp-
tom severity [12]. For example, in a large clinical adult sample in Sweden (N = 4524), 
eating disorder patients with a trauma history had higher scores on self-reported 
symptoms, with small but significant effects on the Eating Disorder Examination 
Questionnaire (EDE-Q) subscales: Restraint (n2

p = .01), Eating Concern (n2
p = .01), 

Weight Concern (n2
p = .01), and Shape Concern (n2

p = .01) [19]; trauma exposure 
was also associated with greater secondary psychosocial impairment (n2

p  =  .01) 
[19]. Similarly, in a small sample of 73 treatment-seeking South Korean girls and 
women ages 14–36 years, physical neglect predicted drive for thinness, whereas 
sexual abuse predicted impulse regulation and perfectionism [20].

Interestingly, in a single study in an adolescent treatment-seeking sample (ages 
12–22  years), body mass index (BMI) and expected body weight (EBW) were 
shown to be influenced by exposure to trauma during childhood, such that trauma 
exposure was linked to higher body weight [21]. This finding should be interpreted 
cautiously until further studies are conducted, as patients who endorsed a trauma 
history were more likely to have BN, which by definition is associated with higher 
body weight than AN.

15.4.2  Response to Treatment

Several studies have explored eating disorder treatment response among adult patients 
in trauma-exposed populations. Treatment response generally has been measured as 
the rate of premature dropout from treatment as well as changes in eating disorder 
severity. Some studies have found that a history of childhood trauma, including sexual 
abuse and physical abuse, increased the likelihood of dropping out of treatment in 
patients with binge–purge symptoms [14, 22], where an increase in the number of 
traumatic events may further increase the likelihood of dropout compared to patients 
who had no history of trauma [22]. Other studies have found that patients who have 
been exposed to trauma are more likely to have a poor treatment outcome (e.g., not 
making necessary weight progress, smaller reduction in binge/purge frequencies, or 
smaller reductions on self-report measures of disordered eating) [23, 24]. Alternatively, 
a recent study by Calugi et al. [25] found that a history of childhood sexual abuse in 
patients with AN did not make a difference in treatment outcomes using inpatient-
enhanced cognitive-behavioral therapy. Of note, research documenting a significant 
relationship between trauma history and treatment outcome included samples consist-
ing of patients with AN, BN, BED, or EDNOS, whereas the study by Calugi et al. 
only included one type of trauma and one type of eating disorder. This highlights the 
need for future research exploring the impact of different types of trauma, eating dis-
order diagnoses, and treatment settings. It may also be beneficial to compare changes 
in symptom severity over time between patients with and without a history of trauma, 
rather than focusing on one data point.
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15.4.3  Comorbid Psychiatric Disorders

A history of childhood trauma also has been shown to increase the likelihood of hav-
ing a comorbid psychiatric diagnosis in patients with eating disorders. Many studies 
have focused on comorbid post-traumatic stress disorder (PTSD) within this group. 
Patients with BN and a trauma history have been found to have a significantly higher 
likelihood of having PTSD or subthreshold PTSD compared to other eating disorder 
patients [2, 26, 27]; similar findings have been reported in patients with the binge/
purge subtype of AN, BED, or subclinical binge eating [2, 28]. A few studies have 
found that patients with AN and a history of trauma are similar to those with BN in 
risk for comorbid PTSD, but findings have been mixed and subtypes of AN were not 
included in the original papers [29, 30]. Of note, comorbid PTSD within trauma-
exposed eating disorder populations has been consistently linked to increased eating 
disorder severity, but the degree to which this effect is explained by elevated overall 
psychological distress [30] versus shared symptoms between eating disorders and 
PTSD, including emotion dysregulation and impulsivity [31], is unclear.

Although most studies have focused on PTSD, several recent investigations have 
documented other comorbidities in individuals with trauma and eating disorders. For 
example, patients with eating disorders and a history of childhood trauma have been 
shown to have a higher rate of suicidal ideation and attempts, as compared to patients 
without a trauma history [12]; comorbid suicidality is also more prevalent within the 
BN spectrum than the restricting spectrum [32]. Comorbid depression has been linked 
to all types of childhood trauma in individuals with eating disorders, and there is evi-
dence that depressive symptoms may mediate the impact of childhood trauma on eat-
ing disorder risk [19, 20]. This finding has been documented in both bulimic-spectrum 
disorders [33] and AN [14]. Within BN, a history of trauma has been associated with 
borderline personality and substance-use disorders [33, 34]. Across all eating disorder 
diagnoses, trauma history has been associated with higher rates of anxiety [14, 19, 
33], obsessive-compulsive symptoms [14, 19], and lower self-esteem [14, 19].

15.5  Potential Mechanisms

Multiple mechanisms have been proposed to mediate the relationship between trau-
matic exposures and the development or maintenance of eating disorders, though the 
precise pathway remains unclear. Both psychological and biological constructs have 
been identified as potential models linking environmental trauma, especially child-
hood emotional and sexual abuse and maltreatment, to eating- related disorders. 
Several proposed mechanisms integrate both biological and psychological factors as 
putative agents in the development of AN, BN, and BED.

15.5.1  Psychological Mediators and Mechanisms

In considering psychological mechanisms, emotion dysregulation, negative mal-
adaptive cognitions, dissociation, and impulsivity associated with exposure to child-
hood adverse events have been linked to eating-related pathology [35]. Childhood 
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maltreatment confers elevated risk of emotion dysregulation, which in turn may 
elevate the risk for disordered eating patterns. Several studies implicate emotion 
dysregulation as a contributing factor in both the development and maintenance of 
eating disordered behaviors, as well as associated symptoms of self-harm in patients 
exposed to childhood abuse, particularly emotional and sexual abuse [36–40]. 
Emotional dysregulation, subsequent to traumatic exposure, has been proposed as a 
stable trait culminating in the greater complexity of the psychopathology and clini-
cal presentation of patients with a history of childhood abuse [41].

In addition to emotion dysregulation, negative affect has been implicated as a 
potential mediator in the relationship between childhood adverse experiences or 
trauma and eating disorders. Negative affect, related to depression, suicidality, anxi-
ety, and irritability, has been identified as a potential contributing factor in the rela-
tionship between binge eating and purging and childhood trauma [12, 42]. 
Maladaptive core beliefs of emotional inhibition (i.e. the belief that emotional 
expression is undesirable or unacceptable) and defectiveness (i.e. the belief that one 
is inwardly defective or fundamentally unlovable) have been associated with symp-
toms of BN, and self-criticism has been linked to binge-eating behaviors [43, 44]. 
The affect regulation theory of binge eating proposed by Dingemans, Danner, and 
Parks (2017) hypothesizes that binge eating functions, in part, to help regulate emo-
tional distress in patients exposed to trauma [45]. Other mediators between child-
hood emotional and sexual abuse and eating disorder pathology include maladaptive 
core beliefs about mistrust/abuse and abandonment and beliefs about ineffective-
ness [46].

Dissociation also has been tied to eating disorder pathology, generally linked 
with other mediating factors. Moulton et al. (2015) found both emotion dysregula-
tion and dissociation to be significant mediators between childhood trauma and eat-
ing psychopathology [37]. Several other studies replicated the mediating effect of 
both dissociation and emotion dysregulation in the relationship between childhood 
trauma and eating disorder psychopathology [37] or binge-eating symptoms [47, 
48]. In a sample of 133 patients with AN and BN, Castellini et al. (2018) found that 
greater impulsivity, as well as higher levels of depersonalization, was related to 
body uneasiness in patients with history of abuse compared with their non-abused 
counterparts [41]. Other studies showed that body dissatisfaction and dissociation 
were linked specifically in patients with histories of childhood sexual abuse [12, 
49–52]. Finally, a recent study found that patients with eating disorders (n = 86) 
demonstrated higher levels of self-reported childhood trauma and dissociation com-
pared to healthy controls (n = 86). Individuals with BN and AN binge-eating/purg-
ing subtype exhibited the highest levels of dissociation, and dissociation and 
childhood trauma both predicted the severity of binge-eating symptoms [53].

Dissociation is often related to traumatic exposure and is linked intrinsically to 
post-traumatic stress disorder (PTSD), being recently described as a subtype of 
PTSD in the nosology [1]. A number of studies demonstrate that symptoms of 
PTSD and trauma-associated behaviors mediate the relationship between eating dis-
orders and potentially traumatic exposures. Furthermore, several studies posit that 
exposure to potentially traumatic events precipitates the onset of disordered eating, 
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while other studies indicate that PTSD symptoms may carry greater impact on the 
relationship between eating disorders and potentially traumatic exposures than the 
events themselves [54–56]. Exposure to potentially traumatic events has been asso-
ciated with binge eating and purging more than other eating disordered behaviors, 
even in patients with AN [28, 29, 42, 55]. Trottier et al. [35] propose that PTSD and 
eating disorder behaviors share a bidirectional and functional relationship, in that 
behaviors such as severe food restriction, binge eating, and purging may attenuate 
PTSD symptoms by dampening hyperarousal and reinforcing avoidance symptoms 
of PTSD, although the behavioral pattern is responsible for the maintenance of both 
disorders. This bidirectional and reinforcing relationship between the maintenance 
of PTSD and eating disorders is supported by several studies [35, 57, 58]. Specific 
factors associated with PTSD and the development of eating disorder psychopathol-
ogy include body dissatisfaction, disinhibition, and impulsivity [29, 42, 55]. 
Brewerton, Cotton, and Kilpatrick [59] identified elevated rates of sensation- seeking 
behaviors and disinhibition in women with binge-type eating compared to their 
peers without BN or BED.

Identification of specific psychological mediators and their impact on the onset 
and maintenance of eating disorder psychopathology are critical to understanding the 
nature of the relationship and the mechanistic steps paving the path between eating 
disorders and exposure to potentially traumatic events. Given that the bulk of the 
extant literature examining the mediators between eating disorders and trauma is 
cross sectional in nature, temporal relationships are not delineated, and true mecha-
nistic causal pathways between the two constructs have yet to be clearly defined.

15.5.2  Neurobiological Mediators and Mechanisms

Modulation of the hypothalamus–pituitary–adrenal (HPA) axis, which regulates 
stress reactivity, has been identified as a likely mechanism transposing the effects of 
early traumatic exposures by elevating risks of long-term detrimental sequelae on 
physical and mental health [60]. Both HPA axis hyper- and hypo-reactivity have 
been associated with exposure to trauma [61]. HPA axis modulation may mediate 
the relation between childhood trauma and the development of adult eating disor-
ders. Monteleone et al. have found several implications of early trauma exposure on 
the HPA axis functioning of patients with eating disorders including impaired corti-
sol awakening response in patients with AN and BN, decreased salivary cortisol 
response to Trier Social Stress Test (TSST), and increased anxiety levels before and 
after the TSST in patients with AN and childhood maltreatment compared to their 
counterparts without a history of maltreatment [62–64]. Their studies indicate that 
childhood trauma exposure has persistent detrimental effects on HPA axis reactivity 
to a psychosocial stressor in adults with AN [64]. Developmental stage at time of 
traumatic exposure, as well as number of exposures at developmentally sensitive 
ages may differentially impact the modulation of HPA axis, where earlier exposure 
may more significantly impact developmental trajectories and regulation of stress 
response in patients with eating disorders [41].
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The examination of epigenetics mechanisms in eating disorders has focused pre-
dominantly on DNA methylation, in which environmental influences may alter 
future gene expression and function by addition of methyl groups to specific 
genomic regions. Currently identified environmental determinants shaping DNA 
methylation include early exposure to adverse childhood experiences, dietary fac-
tors, and perinatal insults [65–68].

Several studies have examined DNA methylation in patients with BN and 
comorbid borderline personality disorder (BPD) or suicidality, who have also 
experienced childhood abuse. Thaler et al. [69] examined the association between 
BN and variations in brain-derived neurotrophic factor (BDNF) and observed that 
women with BN, especially when comorbid with BPD or history of childhood 
abuse, demonstrated elevated rates of methylation at specific BDNF promoter 
region sites. They propose that hypermethylation of the BDNF gene may be related 
to eating disorder status, developmental stress exposure, and comorbid psychopa-
thology [69]. In addition, women with BN and comorbid BPD or history of suicid-
ality demonstrated hypermethylation of specific GR exon 1C promoter sites, 
though in that study childhood abuse did not demonstrate parallel effects [70]. 
Women with bulimia spectrum disorder (BSD) and a reported history of childhood 
sexual abuse demonstrated a trend-level elevation of DRD2 methylation compared 
with women with no eating disorder (NED), though BSD and NED groups did not 
differ with respect to mean percent DRD2 promoter methylation. This finding may 
indicate that epigenetic modification reflects the impact of childhood trauma more 
than the impact of the eating disorder [43]. Gene × environment mechanisms have 
also been implicated in the transcription of the (S) allele of the serotonin trans-
porter promoter polymorphism 5-HTTLPR in patients with BN.  Carriers of the 
5-HTTLPR S allele with both BN and a reported history of severe childhood abuse 
displayed more pronounced dissocial behavior, characterized by novelty seeking, 
recklessness, or hostility [71]. Additionally, carriers of the variant glucocorticoid 
receptor (GR) BCL1 C allele with a history of reported childhood abuse demon-
strated elevated rates of BN relative to counterparts who did not experience abuse 
and those with other allelic variations [72]. Though future studies will likely reveal 
a greater impact of epigenetic mechanisms on eating disorder psychopathology 
and exposure to potentially traumatic events, at present, epigenetic studies focus-
ing on AN and BN are limited in number and sample size. Moreover, as reviewed 
by Hubel et al. [73], studies show extensive sample overlap such that one-third of 
the available studies recruited participants from the same two eating disorder 
clinics.

The investigation of neurobiological structures in patients with both eating disor-
ders and history of childhood maltreatment also is in its infancy. Monteleone et al. 
[73] detected reduced white matter integrity and reduction of gray matter volume in 
maltreated patients with AN and BN in brain structures modulating processes that 
typically play a role in eating disorder pathology, such as reward, taste, and body 
image perception. The neuroimaging profile of patients with BN and BED remains 
a subject of ongoing and future investigation, and the neurobiology of the intersec-
tion among trauma, binge eating, and BN is yet to be determined [74].
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15.6  Clinical Implications

Given the evidence of an overlap between individuals with eating disorders and 
trauma exposure, treatment providers working with either group should be aware of 
this comorbidity and prepared to screen and assess patients for both trauma-related 
symptoms and eating disorders. It is important to note that not all trauma exposures 
lead to trauma-related symptomatology, and not all the sequelae of trauma require 
psychosocial treatment. However, in patients with comorbid eating disorders and 
PTSD, severe underweight should be addressed before beginning trauma work, 
given the evidence that malnutrition interferes with learning [55]. There is less 
agreement regarding the management of comorbid eating disorders and PTSD in 
patients who are more nutritionally stable. Some argue that untreated symptoms of 
PTSD can interfere with adherence to eating disorder-focused treatment and 
increase the likelihood that patients will drop out of eating disorder treatment [55]. 
The developers of enhanced cognitive behavior therapy (CBT-E) for eating disor-
ders suggest focusing on one treatment at a time, either for disordered eating or 
PTSD, and giving patients the choice of which symptoms to address first [75]. 
Others have suggested integrated treatment focusing on both trauma-related symp-
toms and eating disorders due to the high co-occurrence and shared mechanisms 
between the two [35].

One way to target both trauma symptoms and eating disorder symptoms is by 
using treatments that address shared mechanisms, such as emotion dysregulation 
and maladaptive beliefs. Cognitive processing therapy (CPT), historically focused 
on treating PTSD symptoms, is a promising example of a combined treatment, with 
preliminary evidence from a single study (n = 65) suggesting improvement in symp-
toms shared by PTSD and eating disorders [31]. The drawback is that CPT has not 
been shown to improve symptoms specific to eating disorders, such as low weight, 
shape and weight concerns, and the frequency of binge/purge episodes [31].

Dialectical behavior therapy also has been suggested as a combined treatment 
for trauma symptoms and disordered eating, as it involves learning ways to regu-
late emotions and manage psychological distress [35, 76]. Eating disorder symp-
toms, including binge eating, purging, and dietary restriction, are conceptualized 
as maladaptive coping techniques, which patients are taught to replace with other, 
more adaptive methods for managing distress. There is some evidence for the 
efficacy of dialectical behavior therapy for promoting abstinence from binge eat-
ing in BED [77], and for overall eating disorder symptom reduction in women 
with comorbid BN and borderline personality disorder [78], although these stud-
ies are small and lack active control groups. Dialectical behavior therapy interven-
tions have also been integrated into family-based therapy for eating disorders, 
with positive results from pilot studies showing reductions in binge/purge behav-
iors [79].

Evidence-based treatments for PTSD, which may also be useful for individuals 
with subthreshold trauma symptoms, include CBT with prolonged exposure, eye 
movement desensitization and reprocessing (EMDR), and pharmacotherapy [55]. 
Evidence-based treatments for EDs include CBT-E, the treatment with the strongest 
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evidence, as well as interpersonal psychotherapy (IPT), and family-based treatment 
for children and adolescents (FBT). Unlike combined treatment modalities, there is 
robust evidence for the efficacy of these treatments in their intended clinical popula-
tions (e.g. DBT for borderline personality disorder; CBT-E for eating disorders). 
However, there is little evidence for their effectiveness in individuals with comorbid 
eating disorders and trauma-related conditions such as PTSD and borderline per-
sonality disorder.

Ultimately, screening for either eating disorder or trauma in these populations is 
an important first step to determine the best treatment options. The Childhood 
Trauma Questionnaire (CTQ) is a recommended screening assessment using retro-
spective self-report [80]. When screening for trauma, it is important also to screen 
for trauma-related symptoms, and whether they point or not to a potential PTSD 
diagnosis, as a history of trauma alone does not mean trauma-focused treatment is 
necessary or appropriate. Eating disorders can be screened using the EDE-Q, which 
includes subscales of restraint, eating concerns, shape concerns, and weight con-
cerns [81]. Patients with BN are most likely to report childhood trauma, especially 
sexual abuse and emotional abuse. Health providers should be particularly vigilant 
for binge eating and inappropriate compensatory behaviors in patients with a his-
tory of childhood trauma.

15.7  Conclusion

Overall, the research literature on the relationship between childhood trauma and 
eating disorders shows a definite association, where the eating disorder population 
reported a history of childhood trauma at a higher rate than the general population. 
Of note, patients with BN are most likely to endorse childhood trauma, in particular 
childhood sexual abuse and emotional abuse. Cognitive, physiological, and epigen-
etic mediators include emotion dysregulation, negative affect, modulation of the 
HPA axis, and DNA methylation. Although studies have shown that there is a clini-
cally significant relationship between childhood trauma and eating disorder psycho-
pathology [35], further research needs to be conducted to determine whether 
childhood trauma is a specific risk factor for eating disorders or a general risk factor 
for psychopathology. Future research should also include the study of individuals 
with diagnoses such as ARFID, Pica, and Rumination Disorder, and expand upon 
the types of trauma experienced by the patients and when it occurred. Regardless of 
causality, there is a clear need to consider the potential impact of trauma on eating 
disorder treatment.
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16.1  Introduction

Dissociation is characterized by a disruption or discontinuity in usually integrated 
psychological functions such as memory, consciousness, perception, sense of self 
and agency, or sensorimotor abilities [1]. Thus, dissociation may affect any psycho-
logical faculty, albeit reversibly. In its most dramatic and chronic form, such discon-
tinuity takes the form of marked identity disruptions typically observed in 
dissociative identity disorder (DID). Other types of dissociative disorders represent 
either partial representations of chronic dissociation (i.e., limited to a smaller num-
ber of symptoms), or an acute and/or transient dissociative reaction to a stressful 
event (either of the mono- and poly-symptomatic type).

16.2  Epidemiology of Dissociative Disorders

Studies conducted in various countries led to a consensus about the prevalence of 
dissociative disorders which is slightly over 10% in clinical settings, where rela-
tively severe types of the disorders predominate [2]. The prevalence rates seem to be 
higher in the general population due to the preponderance of milder or partial types 
of dissociative disorders [3, 4]. There are special populations where the prevalence 
of dissociative disorders exceed these rates; i.e., adolescent psychiatric outpatients, 
patients who are admitted to psychiatric emergency ward, and dependents of chemi-
cal drugs (Table 16.1).

While women predominate in clinical settings [5, 6], one study in the general 
population [3] based on a standardized diagnostic clinical interview yielded no sig-
nificant difference in gender distribution of dissociative disorders. A further study in 
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the general population based on self-report evaluation documented that twice 
women as much as men had a dissociative experiences score above the cutoff level 
although there was no significant difference on average scores [7]. Apparently, 
women seem to be more vulnerable in development of a relatively severe clinical 
condition; i.e., they are overrepresented in clinical settings and among groups with 
more symptoms. This may be due to the differences in traumatic antecedents, gen-
der role characteristics, help-seeking behavior, and last but not least, ways of 
expressing distress. For example, men with dissociative disorders are known to hide 
their symptoms more readily.

Table 16.1 Prevalence of dissociative disorders in various settings (adapted from [2])

Setting Country n
Dissociative identity 
disorder (%)

All dissociative 
disorders (%)

Psychiatric inpatient unit
Tutkun et al. [6] Turkey 166 5.4 10.2
Modestin et al. [165] Switzerland 207 0.4 5.0
Gast et al. [166] Germany 115 0.9 4.3
Friedl et al. [167] Netherlands 122 2.0 8.0
Ginzburg et al. [168] Israel 120 0.8 12.0
Saxe et al. [169] Germany 172 4.0 13.0
Ross et al. [170] USA 484 5.4 20.7
Lipsanen et al. [171] Norway 39 – 21.0
Ross et al. [172] USA 407 7.5 40.8
Psychiatric outpatient unit

Şar et al. [5] Turkey 150 2.0 12.0

Şar et al. [173] Turkey 240 2.5 13.8

Foote et al. [174] USA 82 6.0 29.0
Lipsanen et al. [171] Norway 39 – 14.0
Emergency psychiatric ward

Şar et al. [14] Turkey 43 14.0 34.9

General population

Şar et al. [4], women Turkey 628 1.1 18.3

Johnson et al. [3] USA 658 1.5 8.6
Ross [175, 170] USA 454 3.1 11.2
Substance dependents (chemical)
Tamar-Gürol et al. [176] Turkey 104 26.0 5.8
Ross et al. [177] USA 100 – 39.0
Dunn et al. [178] USA 100 – 15.0
Substance dependents (alcohol)
Evren et al. [179] Turkey 54 9.0 0.0
Women in prostitution
Yargic et al. [180] Turkey 50 18.0 –
Ross et al. [181] USA 20 5.0 55.0
Exotic dancers
Ross et al. [182] USA 20 35.0 80.0
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A study among adolescent psychiatric outpatients [8], however, which was 
based on a standardized clinical diagnostic interview, did not yield a gender dif-
ference in the prevalence of dissociative disorders. It is possible that the dissocia-
tive disorders of adolescence may improve or may turn to another diagnosis in a 
less vulnerable subgroup of the cases over time which could explain the change in 
gender distribution toward adulthood. Study characteristics including differences 
in assessment instruments may also affect the reported prevalence rates [9]. For 
example, differences in self-report and clinical interview may have systematic 
reasons [10–12]. Diminished self-awareness about dissociative experiences may 
possibly occur due to amnesias which may interfere with self-report in particular. 
Fear and shame, on the other hand, may interfere with reporting in an interper-
sonal setting.

Both clinical as well as general population studies screen rather chronic dissocia-
tive disorders. Recently, the DSM-5 [1] introduced acute dissociative reaction to a 
stressful event as a new diagnostic category which is listed among other specific 
dissociative disorders. Per definition, this category covers conditions that last less 
than 1 month. There is surprisingly little information about prevalence of such reac-
tions which cover a large spectrum of severity, reaching even the scope of a brief 
psychotic disorder in its most extreme form. Acute reactions may also be super-
posed to a chronic dissociative disorder such as DID or its partial forms which 
makes an additional diagnosis redundant [13]. Applications to the emergency psy-
chiatric ward due to such acute transient conditions (“nervous breakdown”) usually 
serve as a diagnostic window to the clinician when core symptoms of a chronic dis-
sociative disorder remain dormant until a stressful event triggers a more prominent 
manifestation [14].

16.3  Childhood Trauma: The Evidence

Among all psychiatric conditions, dissociative disorders are the diagnostic group 
which is associated with the highest frequencies of childhood trauma reports [15]. 
DID is the most studied type of dissociative disorders regarding a traumatic etiol-
ogy, namely clinical studies in the United States, Australia, Turkey, Puerto Rico, the 
Netherlands, Germany, and Canada have consistently found that DID is linked to 
chronic abusive experiences in childhood, typically at the hands of an attachment 
figure [16–20].

By using corroborating documentation from hospital, police and child protection 
agencies or witnesses, several studies have confirmed histories of severe abuse in 
DID [18, 21, 22]. There are patients who remember certain traumatic memories dur-
ing treatment which were previously covered by dissociative amnesia. However, 
such “repressed” or “recovered memories” do not have any effect on the prevalence 
rates of traumatic life histories, namely in most clinical series, childhood abuse  and/
or neglect is reported by 90–100% of the patients during the study examination [23, 
24], i.e., before any specific treatment intervention.
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For example, to eliminate any specific treatment effect and to demonstrate the 
accuracy of trauma reports, a screening study was conducted in a rather uninformed 
population of an Anatolian town (Turkey) in the 1990s [7]. A large representative 
sample of women from the general population (N = 994) was evaluated in three 
stages: completion of a self-report measure of dissociation, administration of a stan-
dardized diagnostic interview, and clinical evaluation by a study psychiatrist. In 
particular, two groups of participants with high and low dissociative scores in the 
first stage of the study, were evaluated using a structured diagnostic clinical inter-
view by a researcher blind to the dissociation scores. Those participants who got the 
diagnosis of a dissociative disorder and another group of non-dissociative controls 
were evaluated by a study psychiatrist blind to the diagnoses and group member-
ship. There was 100% agreement between clinicians of the second and third step in 
dissociative disorder diagnoses. Four cases of DID were identified and all of them 
reported childhood abuse and/or neglect.

Nevertheless, beside developmental traumatization, socio-cognitive sequalae, 
trauma-generated neurobiological responses, biologically derived traits, and epi-
genetic mechanisms may also contribute to the emergence of dissociative psycho-
pathology [25]. There are also genetic links to dissociation in general, and in relation 
to childhood adversity ([26, 27]). High hypnotizability—itself a non-pathological, 
genetically derived capacity—has also been proposed to be a necessary diathesis for 
dissociative disorders [28]. Although patients with dissociative disorders have 
higher hypnotizability than those with other mental disorders, this characteristic is 
also found in patients with chronic refractory post-traumatic states in general [29–
31]. In conclusion, dissociative disorders may be seen as an exemplary disease 
model of the biopsychosocial paradigm in psychiatry [25].

16.4  Psychopathogenesis of Mental Fragmentation

To go beyond limitations of prevalence studies, the association between childhood 
trauma and dissociative disorders needs to be elaborated in terms of overall con-
ceptualization and psychopathogenesis as well. First of all, rather than being 
merely an anxiety-dominated response to a single traumatic event, the body of 
evidence drives clinicians and researchers to conceptualize trauma-related disor-
ders also in terms of a long-lasting and multi-dimensional consequence of chronic, 
early, and interpersonal (developmental) traumatization [32]. Developmental 
trauma refers to a type of stressful event that occurs repeatedly and cumulatively, 
usually over a period of time, and within specific relationships and contexts [33]. 
Childhood abuse (sexual, emotional, and physical) and neglect (physical and 
emotional) constitute typical forms of chronic traumatization. The distinction 
between acute and chronic stress has neurobiological repercussions as well. For 
example, unlike claims about consequences of chronic traumatization, a recent 
meta-analysis on “simplex” PTSD revealed no significant changes in gray matter 
volume [34].
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Dissociative disorders are currently understood as post-traumatic developmental 
conditions where adverse experiences usually begin in early childhood, i.e., before 
puberty. For example, the identity alterations observed in DID and its subthreshold 
forms may be considered as an elaborated version of trauma-related mental intru-
sions and avoidance which corresponds to the basic mechanism of PTSD [12, 35, 
36]. While the dynamics are similar, there are discrete identities with their own first- 
person perspective in DID, as well as breaks in consciousness between these identi-
ties, which does not occur in PTSD.

Nevertheless, these discrete identities are usually linked to certain traumatic expe-
riences (i.e., they may carry memories, cognitions, and emotions associated with the 
experience). However, such relationship may also occur in a disguised form, i.e., a 
distinct personality state may carry compensatory cognitive schemas or psychologi-
cal defences, such as denial, projection, or rationalization, to cope with traumatic 
experience. The mental organization on the basis of discrete identities allows long-
term maintenance of an internal system which is composed of incompatible pieces of 
mental content. Distinct identities may also be formed by narcissistic- identificatory-
fusionary processes, i.e., through copying or imitation of “others” including creation 
of new and modified versions of pre-existing distinct entities of the internal system 
upon further stressful experiences [37]. Growing up in a neglectful environment and 
the already started dissociative psychopathology increases these tendencies. The 
trauma-related interpersonal relationship pattern of “attachment to the perpetrator” 
(also known as “identification with the aggressor” or “Stockholm Syndrome”) is an 
attempt to cope with the abuse through such fusionary tendencies.

On the other hand, developmental trauma may start even in disturbances of early 
interpersonal attachment with caregivers. Deficiencies in mirroring is one example 
of the mismatch between the infant and the caregiver [38]. Bowlby [39] proposed 
that such experiences lead the infant to develop multiple internal representations of 
self and attachment figures which he called internal working models (IWMs). One 
IWM becomes dominant in regulating interpersonal relationships in a certain con-
text, while the other IWMs remain separated from mainstream conscious experi-
ence. The latter surface in stressful situations to regulate emotions and cognitions in 
a way that may be perceived as alien to the person’s usual sense of self. Thus, later 
traumatizations such as abuse and neglect or being exposed to an overtly or covertly 
dysfunctional family may further accentuate such fragmentation. Sense of self and 
agency is influenced by these alterations.

Inspired by Janet, the model of structural dissociation of personality [40] is based 
on the idea of an underlying division of personality, in which each dissociative sub-
system has its own first-person perspective. While the “apparently normal” part is 
oriented in daily functions and avoids the traumatic mental content, the “emotional” 
part of personality is fixed in traumatic experiences. Traumatized individuals alter-
nate between these different parts which may be activated in a sequence or in paral-
lel. Each part of personality is composed of multiple actions systems devoted to 
survival of the individual (e.g., fight-flight, submission, freezing, cry for help) or the 
species.
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16.5  Psychosomatic Implications of Dissociation

Putnam [41] proposes that trauma-related discrete behavioral states do not only dif-
fer in their manifest behavior (e.g., sleeping, feeding, socializing, escaping danger) 
but also in all other psychophysiological dimensions, including arousal level, heart 
rate, motivation, affective tone, thought patterns and content, appraisals, and brain 
areas activation. Conversely, among infants and young children, such psychophysi-
ological differences may constitute the precursors of later pathological dissociative 
symptoms, and in the most extreme case, dissociative identities, namely he pro-
poses that, initially through biological decrees (need to eat, sleep) and then through 
experience (e.g., exposure to traumatic stress), different behavioral states emerge to 
support survival and promote adaptation to the environment [42]. Instead of provid-
ing the origin of an integrated self-identity, emerging discrete behavioral states may 
be elaborated over time while being further utilized as coping mechanisms during 
subsequent traumatic experiences.

Although bodily aspects of dissociation may be subsumed under the rubric of 
“somatoform dissociation” [43], a particular type of manifestations should be dif-
ferentiated from other somatic symptoms in this spectrum: conversion (functional 
neurological) symptoms [44]. Per definition, conversion symptoms affect voluntary 
organ systems (e.g., vomiting, blindness, paralysis of the limbs, fainting, pseudosei-
zure). While chronic somatoform dissociation may point to a hidden or difficult to 
recognize trauma history such as childhood neglect [45, 46], conversion symptoms 
usually have an acute quality which constitutes a medical emergency [14]. Acute 
and transient conversion symptoms may be accompanied by clear-cut dissociative 
symptoms (e.g., depersonalization, amnesia). In particular, severe and persistent 
conversion symptoms may be an indicator of an unrecognized chronic dissociative 
disorder or PTSD.

In conclusion, dissociative disorders are composed of both negative (e.g., amne-
sia, loss of sensorimotor functions such as anesthesia) and positive (e.g., hallucina-
tions, flashbacks, pseudoseizures) symptoms, i.e., symptom clusters of either the 
intrusion or the omission type. Those symptoms which affect sensorimotor func-
tions (e.g., functional neurological symptoms such as pseudoseizure and dissocia-
tive blindness) may appear as presentation of a bodily (i.e., usually neurological) 
illness, which require general medical attention.

To considerate the autonomous nervous system functions may be helpful in 
understanding these psychosomatic repercussions of dissociative disorders. 
Given the insights of the polyvagal theory [47] and of the empirical research on 
heart rate variability in PTSD, the sympathetic and parasympathetic response 
types to threat and the role of the nervous vagus in connecting “higher” mental 
functions with organs as well as psychobiological action systems (i.e., fight-
flight, submission, freezing) serving survival in front of threat, places the auton-
omous nervous system at the centre of psychosomatic phenomena related to 
dissociation.
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16.6  Dissociation in Trauma: Confounder or 
Common Denominator?

As a way of coping with unbearable pain, dissociation is increasingly recognized as 
a common feature of trauma-related conditions [2, 48]. For example, both peritrau-
matic and persistent dissociation have been considered as components of PTSD 
with variability between individuals [49]. There are ongoing debates on whether 
dissociation is the common denominator [50] or a confounder of the entire trauma 
spectrum [32]. The latter stance is represented by the newly introduced dissociative 
subtype of PTSD [1] which is a construct defined solely by negative symptoms of 
dissociation: depersonalization and derealization (Table 16.2).

Specifically, while providing neurobiological underpinnings of a dissociative 
subtype of PTSD, a group of researchers [51] described two types of reaction to 
traumatic stress: overmodulation (inhibition) and undermodulation (arousal) of 
emotions. The former response types were taken as the basis of dissociation. This 
view is challenged by supporters of the structural dissociation theory [40] which 
proposes that dissociation also appears in positive symptoms (e.g., flashbacks, 
intrusive memories). While assuming dissociation as the central mechanism rather 
than a marginal feature of PTSD, these authors propose that complex PTSD involves 
a more complex structural dissociation than simplex PTSD [52].

From a clinical point of view, dissociation covers a diagnostic spectrum from the 
mildest to the most severe, covering acute dissociative reactions to stressful events, 
acute stress disorder, Simplex PTSD, dissociative subtype of PTSD, complex PTSD, 
and chronic dissociative disorders such as DID, respectively [2]. Besides 

Table 16.2 Symptoms of complex post-traumatic stress disorder (PTSD) and dissociative sub-
type of PTSD (Şar, 2011)

Features Complex PTSD
Dissociative subtype of 
PTSD

General characteristics
Core symptoms “Simplex” PTSD “Simplex” PTSD
Traumatic stress Cumulative trauma Developmental trauma
Psychiatric 
comorbidity

Almost always Less common

Specific characteristics
Additional 
symptoms

Affect dysregulation, somatization, dissociation 
(disturbances of sense of self), impulsive, and/or 
self-destructive behavior

Depersonalization and/
or derealization

Dissociation Not required Required
“Borderline” 
features

Common Less common

Potential correlates
Sense of agency Identity confusion and/or alteration Possession
Sensorimotor 
dissociation

Somatoform dissociation Functional neurological 
symptoms
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constituting a disorder on its own, dissociation may accompany several other psy-
chiatric disorders which are known to have etiologies other than psychological 
trauma, e.g., schizophrenic disorder [53, 54]. When it does, concurrent dissociation 
is usually linked to a history of chronic developmental trauma, independent from 
the accompanying psychiatric disorder [55].

Conversely, such “true” comorbidity should be differentiated from “syndromal 
façades” of dissociative disorders on the clinical surface [56, 57], namely the clini-
cal surface may imitate or dissimulate such comorbidity through a “phenocopy” 
created by the symptoms which are common to both dissociative and other psychi-
atric disorders, e.g., hallucinations, passive influence experiences, “borderline” fea-
tures, and mood disturbances. “True” comorbidity requires specific treatment which 
cannot be addressed by solely the treatment of dissociation. Syndromal “façades,” 
on the other hand, can only be treated by addressing the dissociative disorder. One 
of these conditions is the “dissociative depression” [2] which is usually resistant to 
“treatment-as-usual” of depressive disorders [57]. The latter is an intermediate con-
dition between true comorbidity and façade (Table 16.3).

The recently proposed “trimodal model” of trauma and dissociation [58, 59] 
provides an integrative solution between the “structural theory” and the conceptual-
izing of the dissociative subtype of PTSD as a condition characterized by over-
modulation of emotions only. Actually, the trimodal model assumes that each of the 
three modes (i.e., acute reaction, chronic trauma illness, and alienation) of response 
to trauma operates between two poles. Each mode is characterized by an interaction 
between trauma-related intrusions and processes of controlling the psychological 
pain initiated by the former, in order to keep the tension inside a “window of toler-
ance” [60]. Dissociative amnesia may operate within all modes ([58, 59]; see also 
[61]). In addition to amnesia, denial, avoidance, and alienation are phenomena 
which dampen the pain of mental intrusions. Each of these experiences of omission 
represent overmodulation of emotions in context of one of the three modes: denial 
is covered by the first mode only, avoidance by the second mode, and alienation is 
considered as the main feature of the third mode. This understanding of coping 
assumes that amnesia, denial, avoidance, and alienation (the “four horsemen”) are 
different mechanisms despite their resemblance in the surface. The main difference 
between them seems to be in “realization” (in fact, “non-realization”) of the experi-
ence by modified “ownership” (personalization) and deficient presentification 
(detemporalization) (Table 16.4).

Table 16.3 Clinical features of “dissociative depression” (Şar 2011; Şar et al. 2013)

Depressive symptoms Overall condition Identity fragmentation
Suicidal ideas Suicide attempts Associated symptoms of DID 

(voices hearing, etc.)
Appetite and weight 
changes

More severe depression, more 
psychiatric comorbidity

Borderline personality 
disorder criteria

Thoughts of guilt and 
worthlessness

Younger age Experiences of possession and 
extrasensory perception

Diminished concentration 
and indecisiveness

Polytraumatization in childhood Schneiderian symptoms
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The tertiary mode (alienation) may represent both state and trait dissociation. In 
a recent study [62], state dissociation during psychotherapy sessions predicted 
improvement after dialectical behavior therapy (DBT) for PTSD: patients with a 
low dissociative state during treatment had a higher chance to show substantial 
improvement. This relation consistently emerged across subgroups of PTSD patients 
with and without borderline personality disorder (BPD). Trait dissociation was not 
a significant predictor in either direction. Probably, state dissociation more readily 
interferes with interpersonal communication due to its impact on cognitive abilities. 
DBT, on the other hand, may have addressed trait dissociation rather successfully. 
However, the latter requires to be shown empirically.

16.7  Alienation as the Basis of Dissociation

Alienation (estrangement to oneself and/or the environment) is the core of dissocia-
tion. This is represented in the clinical phenomenon of depersonalization which 
connotes an impairment of personalization [63]; i.e., the experience that all psycho-
logical faculties (perception, memory, imagination, thought, feeling, etc.) belong to 
oneself. This is the basis of the sense of self and agency. Loss of time perception 
(detemporalization) may also accompany such depersonalization. Janet considered 
both depersonalization and detemporalization as the core impairment which under-
mines the experience of realization [64], i.e., the true understanding of the meaning 
of an experience which is necessary for integration.

Table 16.4 The “trimodal response” to trauma [59]

Components of 
psychopathology

Mode 1
“Acute 
Inflammation”

Mode 2
“The Trauma Illness”

Mode 3
“Alienation”

Undermodulation
Cognition (knowing 
and not knowing)

Current and/or 
lifetime 
re-experiencing

– –

Hyperarousal Lifetime 
hyperarousal

Current hyperarousal –

Impaired sense of 
agency (intruding 
entities)

– Passive influence, 
possession, 
“borderline” 
phenomena

Dissociative identities 
(switching)

Overmodulation
Cognition (knowing 
and not knowing)

Denial, dissociative 
amnesia

Lifetime and current 
avoidance, 
dissociative amnesia

“Not me” experience, 
dissociative amnesia

Hypoarousal – (Dissociative) 
depression

Depersonalization, 
derealization

Impaired sense of 
agency (avoidant 
entities)

– Absorption trance Dissociative identities 
(switching)
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While alienation in the form of depersonalization is common to all dissociative 
disorders, switching to or co-existence of alternate personality states is more typical 
of cases with identity fragmentation. On the other hand, a clinical condition pre-
dominantly characterized by or limited to depersonalization and derealization may 
turn to one of the identity fragmentations over time. This usually occurs due to bet-
ter expression of previously suppressed structural dissociation.

In an empirical study [65], alienation was the only cognitive appraisal vari-
able to differentiate DID from PTSD. While the groups had similar appraisals of 
shame, betrayal, self-blame, anger, and fear, the DID participants had higher 
appraisal of themselves as experiencing alienation. Indeed, these patients experi-
ence depersonalization and derealization which may go back to their childhood 
[10]. To put it simply, they feel alone, disconnected, and different. They often 
feel very isolated/lonely experiencing themselves as the only one in the universe 
who is “different” from others. Even they have difficulties in understanding 
themselves.

This condition affects the individual twofold. First of all, abuse and neglect may 
activate feelings of alienation, isolation, and aloneness. On the other hand, rela-
tional support is necessary to constructively process a specific abuse. If this is not 
available, the child cannot make sense of this experience through narrative that the 
related affective states are contained. This hinders the integration of the abuse with 
other autobiographical experiences. In fact, such integrative “metabolization” of the 
traumatic experience has an interpersonal aspect as psychosocial validation to 
achieve meaning. Consequently, the representations of abuse/neglect experiences 
remain mentally isolated. With further incidences and isolation, the child’s ability to 
develop an ordinary sense of self-in-relation-to-others, based on a coherent narra-
tive which includes the abuse experiences, is impeded and dissociative identities 
may begin to form [25]. This is the “downward spiral” of trauma.

Not only the perception of the subject about the trauma experience but also the 
perception of the subject about oneself is affected by this process. The traumatized 
subject evaluates oneself from the perspective of multiple versions of reality [66]. 
The experience may differ after each repetition therefore the affected person devel-
ops isolated subjectivities [67]. With the contribution of dissociative amnesias, such 
perceptual fragmentations lead to depersonalization, derealization, and identity 
alterations [10–12] because multiple perceptions of reality may destroy personal-
ization, i.e., one’s experience that all psychological faculties (perception, body per-
ception, memory retrieval, imagination, thought, feeling, etc.) belong to oneself 
[63]. Depersonalization is the core element of clinical categories which are consid-
ered to be trauma-related conditions, e.g., dissociative, borderline personality, con-
version, and certain types of depressive disorders [10, 68–70].

Thus, dissociation is a non-interactive solution [71] and, as such, may lead to 
biased processing of social inclusion [72]. The development of an internal “ghetto” 
[73] of “alternate identities” leads to the emergence and dominance of relationships 
in the individual’s internal world. Interpersonal and internal phobias (e.g., phobias 
of other dissociative identities) then interfere with change, integration, and 
growth [74].
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16.8  Dissociation and Altered Consciousness

Dissociative individuals may also suffer from alterations of consciousness, which 
are common among patients with trauma histories [75]. Specifically, in their 4-D 
model of consciousness, Frewen and Lanius [76] differentiated trauma-related 
altered state of consciousness (TRASC) from normal waking consciousness (NWC). 
These two poles of experiencing can be observed in consciousness of time-memory 
(flashbacks versus intrusive recall and distressful reminders), thought (voice- hearing 
versus negative self-referential thinking), body (disembodied versus embodied 
experiences of distress), and emotions (numbing and affective shutdown versus 
non-dissociative forms of negative emotionality). In fact, all these four dimensions 
reflect cognitive-emotional and bodily aspects of depersonalization; i.e., alienation, 
self-detachment, or estrangement [10].

Inspired by Pierre Janet, the structural theory of dissociation underlines a “divi-
sion of personality” (“doublement”) or “fragmentation” as the main characteristic 
of dissociation, while absorption experiences are considered as non-pathological 
[77, 78]. A recent study by Schimmenti and Sar [61] proposed that absorption trance 
was itself also a dissociative phenomenon with strong relationship to hypnotic phe-
nomena [28]. In fact, absorption trance is based on the narrowing of consciousness 
which does not differ from a “division” in the final analysis.

Hence, the definition of “normative dissociation” [79, 80] should be based on 
lack of “clinical” symptoms rather than on preponderance of certain allegedly 
“benign” or “non-pathological” dissociative experiences such as absorption. 
Moreover, structural theory of dissociation may be applicable to “normative disso-
ciative phenomena” which support the maintenance of the “apparently normal” 
deficient adjustment to daily life. Indeed, such adjustment may remain unperceived 
by the subject and his social circle, unless the distinct “action systems” operate in a 
disorganized or desynchronized manner.

16.9  Traumatic Memory as an Internal Driver

The vast proliferation (inflation) of options for mental operations in the aftermath of 
a traumatic experience facilitates cognitive alienation as well. Such options are usu-
ally based on representations of inadequate operations in other past problematical 
experiences. They are transferred to inactive memory during these repetitions, either 
partially or totally. From the perspective of time dimension that remain in the past. 
As perception is embedded in time, while processing the trauma experience, the 
subject concentrates on the past experience while being in the present [64]. This 
de-doublement of time leads to detemporalization [81] because the subject’s contact 
with the present time weakens.

The repetitions of the representations of these operations in the active memory 
are attempts to solve the trauma. However, solution scenarios for recurrent trau-
matic experiences and repeated cognitions detach from each other rather than 
achieving a convergence. They become autonomous and reveal separate domains. 
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Sar and Ozturk [81] propose that the excluded operations may lay the foundation for 
the immediate or future development of distinct mental states [41] or parallel- 
distinct mental structures [35] of dissociative individuals. Mental operations, which 
are excluded from current processing and are formed to distinct personality states, 
are then activated as solution in further domains of life problems [81].

The hallmark of trauma resolution is the ability and opportunity of the subject to 
respond to a traumatic experience adequately. Escape, partial denial, or processing 
the situation until it is resolved is possible. Inadequate processing of the traumatic 
experience causes the fact that past trauma is then repeatedly handled in the context 
of present time in the person’s active memory [81]. That is why, in their “prelimi-
nary” publication on traumatized dissociative patients, Breuer and Freud [82] stated 
as follows: “the hysteric suffers mainly from reminiscences.” The need to match new 
information with inner models based on older information, and the revision of both 
until they agree, is called a completion tendency [83]. The completion principle 
summarizes the human mind’s intrinsic ability to continue to process new informa-
tion in order to update the inner schemata of the self and the world.

By definition, any change in the perception of traumatic experience leads to the 
emergence of a new internal and external world, i.e., a change in reality and its per-
ception [81]. The organism inquiries ways of adaptation to the changes in the real 
world in the aftermath of the traumatic experience. Trauma is, however and per defi-
nition, a threatening experience which turns an adaptive process to a maladaptive 
one [81]. This is the condition when upsetting and unpredicted situational and/or 
enduring factors interrupt the psycho-sociological experiencing significantly, and 
interfere, for a certain amount of time, with the coping capacity of the person.

Namely, although being disruptive on the perceived continuity of both internal and 
external “realities,” a traumatic experience is per definition an “event” that contains a 
message about the future [84] on the basis of a new horizon of possibilities generated 
by the event. Carl Gustav Jung stated once that the individual is programmed for 
uniqueness in order to perceive oneself as a living entity [85]. Paradoxically, living 
organisms are also evolved to a capacity of coping by responding to stressors with 
adaptation [86], i.e., change. Thus, while survival requires a personal update in the 
aftermath of major changes, it is expected that one keeps his or her unique identity 
more or less existing [35]. This dilemma remains temporarily unresolved in dissocia-
tive disorders, i.e., adoption of a new and adapted identity seems to be postponed until 
a definitive processing of the disruption becomes available [59].

Pain is a signal of the threat to the homeostasis in the context of the supreme 
mission of survival. Psychological trauma creates mental pain which is related to 
memories, sensations, emotions, and thoughts about the stressful experience. With 
their painful quality, traumatic memories seem to be the main driver of the “trauma 
response.” One natural reaction of the organism to pain is avoidance. Hence, the 
individual is concerned with ways of keeping pain within bearable limits, while 
preserving its signaling function [59].

The trimodal response model [59] is concerned with a proposed model of 
response to complex psychological trauma and dissociation. Rather than consecu-
tive phases, the response of the individual to developmental trauma is described in 
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three modes which can co-occur: Acute reaction, chronic process, alienation. Each 
mode operates in a window of overmodulation and undermodulation of emotions. 
The trimodal model resembles medical conceptualizations of injury, response, and 
illness as they occur to the body. Psychotherapeutic intervention to trauma-related 
conditions has to consider the possible copresence of the three modes. The model 
tries to cover the mental striving of the traumatized individual to deal with unbear-
able pain, while fighting for overall survival. Nevertheless, survival has not only 
physical but also psychological aspects which converge on the maintenance of one’s 
unique self-identity.

16.10  Dissociative Amnesia, Reenactment, and Identity

The concept of identity has a rich history in psychology and social sciences; how-
ever, its implications for psychiatry have been relatively little considered. For exam-
ple, in DSM-5, only two disorders are based on an identity disturbance: DID and 
borderline personality disorder (BPD). Interestingly, both diagnostic categories are 
related to childhood adversities [87]. Moreover, a large descriptive overlap between 
two disorders has been repeatedly shown [68].

While the illumination of the true nature of this descriptive overlap requires fur-
ther studies, the problem has conceptual aspects as well, namely the definition of the 
boundary between a “personality disorder” and a “dissociative disorder,” or even 
“any psychiatric disorder” needs to be revisited [88]. According to the DSM-5, 
diagnosis of personality disorders should not be made if the condition can be better 
explained by an other disorder. This rule becomes imperative for the “dissociation- 
borderline” realm, i.e., for patients who demonstrate the phenomenologies of both 
disorders. However, there are several options to explain this overlap, which is too 
common to be a coincidence. Both conditions may be two faces of the same coin, 
i.e., a trauma-based psychopathology or one condition may lead to the other. In any 
case, the relationship to “personality” remains obscure if there is any.

Among many other aspects, identity confusion and alteration may be represented 
by the so-called Schneiderian symptoms among non-psychotic individuals. Rather 
than being delusions, they constitute passive influence experiences in dissociative 
disorders, i.e., disturbances of sense of self and agency. Notwithstanding the large 
descriptive overlap between two conditions, Schneiderian experiences represent 
mainly mental intrusions from “within,” while features of BPD seem to constitute 
representations of a dissociative “inner space” in the external (i.e., interpersonal) 
world. Thus, subjects with BPD are known to “divide” external world by “splitting 
and projective identification” (in fact, they are mechanisms of strong dissociative 
quality), while dissociative individuals perceive themselves as “divided.” Little is 
known about the role of absorption trance in these dynamics [61]. A recent study 
conducted on a Chinese college population demonstrated that dissociative, BPD, 
and Schneiderian symptoms were different, but highly inter-related dimensions of 
psychopathology [89]. Nevertheless, both conditions may still represent two faces 
of the same coin.
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A series of studies conducted in a college population [10–12, 68] propose that 
both dissociative amnesia and diminished awareness (e.g., denial of the experience 
or idealization of the perpetrator) about childhood trauma may affect the way 
patients express their unresolved mental processing on the borderline-dissociation 
spectrum. In these studies, discrepancies between self-report and clinical assess-
ment led to important insights about relationships between childhood trauma, dis-
turbances of memory, and core dimensions of dissociative psychopathology. 
Amnesia to symptoms and/or childhood trauma or perceptual alterations seemed to 
explain these discrepancies. Self-report measures were more sensitive than clinician 
assessment except for patients with dissociative disorders who had “amnesia to 
amnesia” in their self-report assessment. The latter phenomenon describes the lack 
of awareness of dissociative individuals about their amnesias. Unlike dissociative 
disorders and alongside clinical assessment, BPD was associated with self-reported 
amnesia as well [11]. Thus, the main difference between the two diagnostic catego-
ries was in “awareness about amnesia” (Table 16.5).

In self-report, both disorders were associated with “cognitive-emotional self- 
detachment” but only BPD was associated with “detachment from reality” [10]; i.e., 
beside awareness of amnesia, and being a dimension of derealization, detachment 
from reality seemed to discriminate BPD from dissociative disorders. It was corre-
lated with total childhood trauma as well. However, such correlation with childhood 
trauma was not observed for clinician-assessed derealization. Similarly to detach-
ment from reality, self-reported identity alteration was correlated with all childhood 
trauma types; however, in clinical assessment, it was correlated with childhood sex-
ual abuse only [12]. Thus, self-report instruments seemed to be more sensitive than 
clinician-administered assessment in demonstrating the relationship between child-
hood trauma, derealization, and identity alteration. This may be due to the basically 
subjective quality of experiences of derealization and identity alteration. Additionally, 
the presence and intervention of an interviewer may blockade the “flow” of expres-
sion upon questions due to factors such as shame and basic mistrust. Childhood 
sexual abuse seemed to be the most harmful type of childhood trauma in terms of its 
relationship to identity disturbance on BPD-dissociation spectrum [90].

Table 16.5 Differences between borderline personality disorder and dissociative disorder in self- 
report and standardized clinical interview

Components of 
assessment

Specific to borderline 
personality disorder

Common to both 
disorders

Specific to dissociative 
disorder

Detachment Detachment from reality in 
self-report (correlated with 
total childhood trauma 
score)

Cognitive- 
emotional 
self-detachment in 
self-report

Identity 
alteration

Present in 
self-report

Present in clinical 
assessment (correlated 
with childhood sexual 
abuse report)

Amnesia Present in self-report Present in clinical 
assessment

Not present in self-report 
(amnesia to amnesia)
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16.11  Disturbed Interpersonal Attachment, Betrayal, 
and Denial

Another study demonstrated that BPD criteria as seen among patients with DID 
were culture sensitive. Specifically, in a comparison of Turkish and Dutch patients 
with DID, large differences existed between the two groups in meeting BPD criteria 
[16, 24]. Indeed, Dutch patients reported frequent mood swings, physically self- 
damaging acts, identity confusion, and impulsive and unpredictable behavior more 
frequently than Turkish patients. These phenomena pointed to the preponderance of 
affect dysregulation and disturbances of sense of self and agency, and to a possible 
role of abusive experiences. In turn, Turkish patients reported intense anger and lack 
of control of this emotion, chronic feelings of emptiness and boredom, efforts to 
avoid abandonment, and intense but unstable relationships more frequently than 
Dutch patients. These differences pointed to the predominance of attachment distur-
bance among Turkish patients and possible role of childhood neglect (Table 16.6).

This is why (with its sensitivity to rejection) BPD appears to be an attachment 
disorder. As much as culture, differences in traumatic antecedents may have also 
played a role in explaining the different prevalence of these distinct patterns in the 
two cultures. In another study, and possibly as an indicator of the importance of 
relational issues in the local culture, Turkish adolescent outpatients with dissocia-
tive disorders differed from non-dissociative psychiatric outpatients in respect to the 
increased prevalence of concurrent separation anxiety disorder [8].

Some data and theories suggest that disorganized attachment style may facilitate 
the development of dissociative disorders [91–97]. Bowlby [39] proposed that inad-
equate care-seeking interactions with primary caregivers could lead the infant to 
develop multiple internal representations of the self and attachment figures (which 
he called Internal Working Models; IWM). Contradictory IWMs develop to repre-
sent the caregiver as dangerous and safe at the same time. Early onset abuse and/or 
neglect by a relational figure is associated with disorganized attachment [94]. Main 
and Hesse [98] identified disorganized attachment developing from a relational con-
text where the child, who is seeking for safety and comfort, is frightened by the 
caregiver. The child may also frighten the insecure caregiver which may impede 
connection.

Table 16.6 Borderline personality disorder features that dominate the clinical condition of 
Turkish and Dutch patients with dissociative identity disorder: a comparison (adapted from [24])

Turkish Dutch
Affect Intense anger and lack of control of 

anger
Frequent mood swings

Sense of self Chronic feelings of emptiness and 
boredom

Identity confusion

Emotion 
regulation

Efforts to avoid abandonment Physically self-damaging acts

Behavioral 
regulation

Intense but unstable relationships Impulsive or unpredictable 
behavior
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“Betrayal trauma” [99] is the trauma which is perpetrated by someone the victim 
relies on, e.g., by a primary caregiver. Betrayal trauma theory suggests that dissocia-
tive amnesia is an adaptive response to childhood abuse that allows for survival by 
enabling the child to maintain attachment to an abusive figure who is also vital to his 
or her development. A recent study by Kaehler and Freyd [100] found that higher 
betrayal traumas are associated with greater “borderline” characteristics which are 
common in DID as secondary features which do not necessarily point to an underly-
ing personality disorder [10–12, 68]. Betrayal trauma is common in family systems 
which are characterized by secrets and denial [101].

Not only the pain related to the traumatic experience itself, but also amnesia for 
experience or its denial or minimization are also part of the clinical problem. Such 
diminished awareness, as depicted by the Janetian concept of “lack of realization,” 
may lead to either “return of the dissociated,” or to diminished sense of self and 
agency as represented by identity confusion and alteration (e.g., Schneiderian pas-
sive influence phenomena), depersonalization-derealization, and absorption trance.

Clinical studies have demonstrated that at least a subgroup of patients tend to 
minimize the traumatic quality of their childhood [102]. Patients with conversion 
and dissociative disorders [68, 69], mothers of children with masturbatory behavior 
[103], and individuals who report fear of happiness [104] are among them. This 
observation may be related to a relatively blank response (e.g., dissociative amnesia 
and absorption) due to the “betrayal” [99] in the ongoing attachment [105].

In a neuroimaging study conducted on adolescents with PTSD due to childhood 
sexual abuse [58], earlier age and a more severe type of childhood sexual abuse (i.e., 
involving coitus) was associated to a larger left anterior cingulate, while the oppo-
site was observed for sexual abuse by a perpetrator in a closer relationship with the 
victim. Those adolescents who were sexually abused by their biological father or 
brother reported more dissociative amnesia and absorption, compared to that of the 
victims of other perpetrators. However, there was no correlation between specific or 
total childhood trauma scores and brain volume. An earlier study could not deter-
mine the relative importance of specific types of events in neurobiological variables 
[106]. Hence, these neurobiological and psychological phenomena may serve for 
stress alleviation by facilitating the “attachment to the perpetrator” who was also a 
“caretaker” [107]. However, such alterations in perception of trauma lead to ponder 
on principles of reality regulation in stressful conditions.

16.12  Earliest Developmental Traumatization

Regulation of reality perception requires consideration of the mutuality between the 
internal and the external world [35]. Childhood abuse, neglect, and insecure attach-
ment disrupt this balance such that internal reality becomes more compelling. From a 
developmental point of view, in order to establish a balance between the external and 
the internal world, the caregiver’s adequate mirroring is necessary. That means, the 
caregiver’s responses should accurately match the infant’s mental state (Table 16.7).
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The equation of internal and external world which typifies toddlers’ and pre-
schoolers’ way of thinking is called psychic equivalence [108]. This mode does not 
allow consideration of alternative perspectives on reality. Hence, a fantasy may be 
experienced as potentially real. This is why the acquisition of a sense of pretend in 
relation to mental states is essential. In pretend mode, thoughts and feelings can be 
envisioned and talked about, but they do not correspond to real. Otherwise, the sub-
ject is bound with a black and white type of perception of reality as observed in 
teleological mode. This restricts the symbolic-associative thinking and even under-
mines sense of humor in certain conditions, namely the teleological mode (i.e., the 
opposite of the pretend mode) is based on imputing intention from what is physi-
cally apparent.

Experiencing internal reality both in psychic equivalent and pretend modes is 
typical for dissociation as seen in all types of dialectical mental operations, e.g., the 
“dissociation paradox” [109], namely compared to other non-psychotic psychiatric 
disorders, individuals with a dissociative disorder have elevated self-certainty which 
is a reason of delusional thinking in psychotic disorders if combined with dimin-
ished self-reflection. As the latter is not disturbed in dissociative disorders, the 
increased self-certainty does not lead to loss of cognitive insight which is empiri-
cally defined as the difference between self-reflection and self-certainty.

Mentalization is a construct which provides hints about the developmental and 
interpersonal origins of perception of reality [38]. It is defined as the ability to 
understand the mental state of oneself or others, which underlies overt behavior. 
There is a relationship between development of mentalization capacity and experi-
ences of mirroring with the caregiver. For example, if the caregiver is not able to 
express an affect while indicating she is not expressing her own feelings (unmarked 
mirroring), the child would perceive the response of the caregiver as the mirroring 
of his or her (i.e., the child’s) affect. This would mean that the caregiver’s expres-
sion may seem to externalize the infant’s experience and may overwhelm the infant. 
Such a breach of the window of tolerance would make the response of the caregiver 
contagious and would lead to escalation of the affect rather than to regulate the 
child’s state [110]. Moreover, a predisposition of experiencing emotions through 

Table 16.7 Types of developmental traumatization

Years of 
age Intrusion Omission Psychopathology
Cognitive-emotional trauma
0–2 Unmarked 

mirroring
Lack of 
mirroring

Isolation, insecure attachment, cognitive- 
emotional depersonalization

2–10 Emotional abuse Emotional 
neglect

Disorganized attachment

Bodily trauma
0–2 Embodied 

intrusion
Embodied 
detachment

Bodily depersonalization

2–10 Sexual and 
physical abuse

Physical neglect Somatic dissociation
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other people might be established by this early interpersonal template [108]. This is 
the first step leading to emotional dysregulation which further affects perception of 
reality.

In a recent study [111], child mentalization partially mediated the relationship 
between childhood sexual abuse and depressive symptoms. The effects of childhood 
sexual abuse on externalizing symptoms and sexualized behavior difficulties were 
sequentially mediated through mentalization and dissociation. Not rarely, families 
with dysfunctionalities, for instance, affect dysregulation among family members, 
may also be developmentally traumatizing for the offsprings [112]. Based on the 
assumption that very early traumatization has a critical role in dissociative disor-
ders, a prospective study documented that childhood neglect is a significant predic-
tor of dissociation in early adulthood [113].

16.13  Covert Trauma and “Apparently Normal” Families

Recent research underlines the importance of the context (e.g., family) where spe-
cific types of abuse and neglect occur [112]. Moreover, dissociative disorders may 
be associated with traumatization that is covert, such as enduring dysfunctional 
communication and relationship styles in family members, including subtle forms 
of emotional neglect. Krüger and Fletcher [23] demonstrated that self-reported 
emotional neglect by biological parents or siblings in childhood was the strongest 
individual predictor of an adult diagnosis of a dissociative disorder in psychiatric 
patients (out of all other combinations of abuse type and abuser-abused rela-
tional bonds).

Dysfunctions in the family may partly originate from parents’ own traumatic 
antecedents which lead to inter-generational transmission of developmental stress 
as reported in the context of the “apparently normal (dissociative) family” by Öztürk 
and Şar [112]. In their empirical study, family members of patients with DID and 
related dissociative disorders reported frequent mood swings, intense anger and 
inability to control anger, transient dissociative experiences or paranoid ideas, and 
identity confusion more frequently than controls. Some of these features were cor-
related with certain types of childhood trauma in this group. For example, frequent 
mood swings were associated with all types of childhood trauma except sexual 
abuse (probable role of dissociative amnesia to the latter?) and identity confusion 
was correlated with emotional abuse.

A study conducted on a large group of college students [68] demonstrated that, 
not only emotional neglect but also minimization (denial) of childhood trauma pre-
dicted a dissociative disorder diagnosis. Systemic denial of multigenerational child-
hood trauma and betrayal may be important characteristics of “apparently normal” 
families. One type of hidden childhood trauma is overcontrol which may be dis-
guised by the “overprotection” type of parenting [114]. While some of the children 
and adolescents are capable to escape from such oppressive practices, the seemingly 
positive (i.e., “excess” of love, the intention of protection against perceived 
“threats”) motivation behind this attitude may make the realization of the “danger” 
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by the offspring rather difficult. Additionally, such “intrusive” practices usually lead 
to “overcontrol” which is sometimes combined with omissions (i.e., neglect) in 
other contexts which is perceived as inconsistency (i.e., betrayal) by the offspring. 
Undermining the development of a healthy psychological autonomy and growth, a 
symbiotic coupling between generations may settle over time which may extend to 
the adulthood of the offspring. Such developments may be built on attachment 
disturbances.

In such families with subclinical dissociative characteristics, individuals can 
interchange their social roles over time, alternating between being a victim, the 
abuser, and the rescuer [107]. Depending on their own traumatic past, or on their 
current interaction between each other and with their children, the parents may 
maintain trust and present themselves in a positive role (“angelic,” affectionate/
compassionate parent), but they can turn to an abusive parenting style (angry, agres-
sive, insistent) at any time. The changing attitudes of their parents and the marital 
discord will often cause contradictory feelings within the children. Family members 
often feel trapped, first being unable to leave in the midst of a crisis as it is not safe. 
Then, they do not leave the family when the crisis is over and the need to escape has 
vanished, as the atmosphere becomes less threatening and more settled. Third, in an 
environment of neglect, chaos may be an opportunity for making contact with oth-
ers in the unit [112]. Upon direct traumatization early in life, the ever-changing 
roles in an enduring family system continue to push children and adolescents toward 
a dissociative adaptation style in a period sensitive to the establishment of a stable 
identity.

16.14  Dissociation in Childhood and Adolescence

Adolescents are known to be dissociation prone as children are. Moreover, they are 
directly faced with the developmental task of solving their normative identity crisis 
through integration ([42, 115–120]). Ironically, studies on dissociative disorders in 
children and adolescents are in their infancy; i.e., they lag behind those on adult 
survivors of childhood adversities [41]. In fact, one of the rare diagnostic screening 
studies shows that the highest prevalence of dissociative disorders is seen among 
adolescents [8]. Another Turkish study on adolescents showed that each type of 
trauma and dissociation contributed to suicide attempts and self-mutilation [121]. 
Dissociation was the most powerful predictor. A recent meta-analysis documented 
that childhood maltreatment—except for emotional neglect—predicted self- 
mutilative behavior [122].

Children and adolescents are disadvantaged compared to adults in term of con-
ceiving and reporting their dissociative experiences in an understandable way as 
they usually lack the required armamentarium of communication. Nowadays, 
increasing accessibility to internet resources may started to open the ways of correct 
understanding of their suffering for adolescents. Anecdotal experiences on children 
and adolescents reveal that certain types of alternate personality states are common 
which are relatively difficult to detect due to their resemblance to normative 
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behavior of child and adolescent. They may also imitate diagnostic categories which 
keep dissociative psychopathology hidden behind a clinical surface, e.g., major 
depressive disorder, disruptive dysphorical mood disorder, attention deficit hyperac-
tivity disorder, reactive attachment disorder, or oppositional defiant disorder [8, 
123, 124].

Among such types of alternate personality states, those characterized by an 
emotion, an experience of possession, personality states with identical age and/or 
name, or imaginary companion are common among adolescents. Switching expe-
riences of children and adolescents may also remain unrecognized by general 
label of regressive and angry behavior. Children with alternate personalities which 
are restricted to certain emotions (e.g., anger) may get the diagnosis of disruptive 
dysregulated mood disorder or bipolar mood disorder in adolescents which may 
lead to inaccurate and ineffective pharmacotherapeutic strategies. Upon newly 
prescribed antidepressant and/or antipsychotic medication, immediate switching 
to a cheerful personality state may resemble a hypomanic response to pharmaco-
logical intervention which may have occurred in the aftermath of a “dissociative 
depression” [2]. Delineation of a new category of “dissociative mood disorder” 
may be considered for future research among children and adolescents in 
particular.

As seen in Japanese hikikomori (i.e., apparently a chronic dissociative disorder 
usually with an onset in adolescence), placement of the dissociative psychopa-
thology in culture-bound domain by rupturing its association with general trauma- 
related psychopathology may hinder the access to proper treatment [125]. This 
condition characterized by social withdrawal of the offspring of “apparently nor-
mal” middle and middle-upper class families is characterized by a history of emo-
tional neglect. These cases seem to have “dual personality” type of DID covering 
an “unemotional” and “apparently normal” host personality state occasionally 
switching to an “emotional” and “angry” personality state with persecution of the 
possibly “hard-working” and “neglectful” parents. Childhood sexual abuse histo-
ries typical for many other cultures are lacking in these cases which underline the 
equal importance of other developmental adversities in dissociative disorders.

16.15  Society and Culture as Origin or Context of Trauma

Most clinicians agree on the importance of contextual factors which operate in the 
environment of the subject exposed to traumatic experiences. Such factors either 
accentuate the impact of the experience and/or constitute a social network which 
fails in providing the support the subject needs to overcome the threat. Thus, the 
controversy between the so-called socio-cognitive and trauma theories of dissocia-
tion is useless because these perspectives are two faces of the same coin. In fact, 
trauma emerges in the context of socio-cognitive factors [126]. One culture- 
sensitive aspect of dissociation is the dissociative somatic phenomena and indeed 
their prevalence varies in various parts of the world [36, 127].
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Although childhood abuse and neglect require the presence and actions of “per-
petrators,” they can occur only in a suitable environment. This environment is char-
acterized by denial, boundary violations, reality distortions, paranoia, narcissism, 
and dramatic posturing which usually serve the purpose of maintaining the family 
structure. These features and dynamics may derive from psychological, relational, 
and economic needs of one or both of the parents, as well as oppressive traditions 
which do not allow a dissolution of marriage, and other contextual issues in the fam-
ily [128].

Cultural processes influence the development and phenomenology of dissocia-
tive disorders [129, 130]. The role of culture may be divided in two components: as 
the origin of trauma and as a modifier of the disorder expression. To explain the 
interface between society and the individual, Sar and Ozturk proposed the concept 
of “sociological self” [79]. Krüger, Sokudela, Motlana, Mataboge, and Dikobe 
[131] underlined the inevitability of dissociation to live in an oppressive and con-
stantly traumatizing community. Gold [132] depicts dissociogenic aspects of con-
temporary societies, and Sar and Öztürk [80] describe how they are misused as a 
tool of oppression. These theories and models provide the underpinnings to the 
concept of “normative dissociation.”

Last but not least, DSM-5 recognizes conditions related to organizational abuse 
such as consequences of coercive persuation, cult attendance, terror organizations 
as identity disturbances. They are listed among other specific dissociative disorders. 
Empirical research is very limited on this neglected area of dissociation, while the 
sociocultural burden of such aberrations is devastating in many societies. Not only 
participants of cult-type organizations but also individuals showing sudden violence 
(“individual cult”) while living in seemingly good psychosocial adjustment or those 
who “deliberately” join such malignant organizations (“Stockholm Syndrome”) are 
suspect of such dissociative psychopathology, although they may not show overt 
clinical presentations [133, 134]. According to the theory of “functional dissocia-
tion of the self,” this is an appearance of a malignantly hypertrophied sociological 
self detached from one’s psychological self which is underdeveloped upon such 
detachment beginning from early years of life on.

16.16  Neurobiology of Dissociation: Orbitofrontal Hypothesis

A structural MRI study established that DID patients have smaller hippocampi and 
amygdalae compared to normal controls [135]. Ehling et  al. [136] also found 
reduced volumes in the parahippocampal gyrus of individuals with DID and strong 
correlations between reduction of parahippocampal volume (as compared to healthy 
subjects) and both cognitive-emotional and sensorimotor dissociation. In two 
SPECT studies, DID patients in “host” identities exhibited orbitofrontal hypoperfu-
sion in comparison to normal controls [137, 138]. There were no significant differ-
ences between perfusions obtained when the patient was in control of different alter 
personality states [137]. Bilaterally increased perfusion in prefrontal regions and 
occipital areas was also observed in one of these studies [138]. In the other one, 
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increased perfusion in the left (dominant hemisphere) lateral temporal region was 
shown compared to healthy controls [137]. This lateralization was not replicated in 
a follow-up study [138].

Notwithstanding the possible effect of psychiatric comorbidity as a confounding 
factor (hence, it cannot be considered as specific to DID), the findings concerning 
orbitofrontal hypoperfusion do not seem to be at odds with the theoretical under-
standing of developmental neurobiology. Longitudinal neuroimaging studies sug-
gest that the orbitofrontal cortex is one of the last regions in the brain to fully 
develop in humans [139]. For example, a tensor-based morphometry investigation 
indicated that orbitofrontal cortex volumes were smaller in children who have suf-
fered early aberrant parental care in the form of physical abuse, and that these volu-
metric alterations were associated with difficulties children experience in various 
aspects of their social lives [140]. The orbitofrontal cortex is a key component of a 
circuit that facilitates adaptation to changing environmental contingencies and plays 
an important role in the control of emotion and motivational states. In this regard, 
Schore [141] reported that there is a relationship between the development of the 
orbitofrontal cortex, emotion regulation, and attachment.

In accordance with these observations and based on a neurodevelopmental 
approach, Forrest [142] proposed an “orbitofrontal model” for DID which inte-
grates and elaborates on theory and research from four domains: the neurobiology 
of the orbitofrontal cortex and its protective inhibitory role in the temporal organiza-
tion of the behavior, the development of emotion regulation, the development of the 
self, and experience-dependent maturation of the orbitofrontal cortex. This model 
hypothesizes that the orbitofrontal cortex plays a critical role in the development of 
distinct mental states (i.e., dissociative identities) due to its inhibitory functions.

16.17  Lateralization and Connectivity

Possibly in concert with right hippocampus and anterior cingulate in “remember-
ing” traumatic memories, right amygdala seems to be the main driver of the post- 
traumatic process, i.e., re-experiencing, avoidance, and hyperarousal (Table 16.3). 
This pattern clearly represents the basic phenomenology of simplex 
PTSD. Representing operations of control, denial of trauma was associated with 
thinner right prefrontal cortex and larger right thalamus which may dampen the 
perception of psychological pain [58]. The size of the right amygdala was also cor-
related with depression, passive influence experiences, absorption trance, and nega-
tive affect intrusions [58, 143] which seemed to represent complex PTSD and 
“dissociative depression” [70]. This pattern suggested the dominant role of right 
hemisphere in post-traumatic process, i.e., the presence of a sort of lateralization.

Shore [144] stated that “the right brain is fundamentally involved in an avoidant- 
defensive mechanism for coping with emotional stress, including the passive sur-
vival strategy of dissociation.” Mutluer et  al. [58] pointed to the bilateral but 
asymmetrical impact of PTSD on the brain with a predominant role of the right 
hemisphere in primary and secondary modes of post-traumatic reaction, i.e., acute 
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and chronic response of simplex of complex PTSD type. Left prefrontal cortex was 
involved with symptoms representing dissociative subtype of PTSD or DID. Thus, 
unlike proposed by Shore, core symptoms of dissociation were proposed to be 
related to the left brain hemisphere, and, in particular, to the left prefrontal cortex. 
In contrast to the general volume decrease in other brain structures, thickness of the 
left prefrontal cortex was correlated with dissociative phenomena, suggesting a pos-
sible neuro-protective phenomenon.

Denial (thinner right prefrontal cortex), avoidance (smaller right amygdala), and 
alienation (thicker left prefrontal cortex) seem to have different neurobiological 
associations [58]. Representing the distinctness of the components, volumetric 
abnormalities in these regions were not correlated. Interestingly, both right and left 
prefrontal cortex were involved with altered awareness of traumatic experiences but 
not with symptoms of PTSD (see also [145]). Subcortical structures seemed to be 
more involved with re-evaluation of reality as triggers; denial seemed to represent 
the worst scenario and was related to a thinner right prefrontal cortex.

Some of the studies on neurobiological effects of childhood adversities sug-
gested diminished connectivity between the two hemispheres or different areas of 
the brain. For example, decreased right/left cortical integration has been proposed 
as associated with childhood sexual abuse and/or physical abuse [146]. Corpus cal-
losum is the major neural pathway that connects homologous cortical areas of the 
two cerebral hemispheres both in an excitatory and inhibitory role [147]. The total 
corpus callosum area of the abused/neglected patients was smaller than in controls 
and psychiatric patients who had not been abused or neglected [148]. Sexual abuse 
was the strongest factor associated with reduced corpus callosum size in girls. In a 
diffusion tensor imaging (DTI) study, adolescents with childhood sexual abuse- 
related PTSD showed decreased fractional anisotropy (i.e., white matter integrity) 
in the corpus callosum [149]. Abnormalities in the integrity of the corpus callosum 
were related to anger. Another DTI study documented significantly decreased frac-
tional anisotropy in right anterior corona radiata of dissociative patients [150]. An 
association between bad paternal relationships and lower fractional anisotropy in 
the genu of the corpus callosum was shown in female patients who were maltreated 
by their fathers.

These findings on the neurobiological consequences of childhood trauma may 
have implications for dissociative disorders. For example, Farina, Speranza, Dittoni, 
Gnoni, Trentini, Vergano et al. [151] demonstrated that, compared to controls, dis-
sociative individuals did not show an increase in EEG connectivity after administra-
tion of an interview triggering memories of early attachment; i.e., the brain’s overall 
response lacked the integrative reaction shown in healthy controls. Accordingly, a 
recent study [152] also demonstrated decreased EEG connectivity in dissociative 
absorption, which was considered as a type of trait dissociation.

Considering both findings on lateralization and connectivity, Mutluer et al. [58] 
study led to the speculation that diminished connectivity may be part of the “protec-
tive” response among traumatized adolescents to “quarantine” the left hemisphere 
while the right hemisphere was operating in “frontline” [59, 145], at least through 
adolescence. Such lateralization seems also to point to the central role of the “right 
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brain” in processing the interrupted trauma resolution with particular emphasis on 
memory and emotions. Although thicker left prefrontal cortex is not an absolute 
neurobiological marker of mental health, the obvious relationship between psycho-
pathology and the downsizing of all evaluated brain regions in PTSD supports this 
proposal. On the other hand, a particular role of the left brain in dissociation may 
also point to a difference between PTSD and dissociative disorders in this respect, 
namely lateralization seems to be a phenomenon related to PTSD while dissociative 
disorders may be accompanied by bilateral response of the brain. Further research 
would shed light to potential accuracy of these speculations.

16.18  Integration as Healing: Conclusive Remarks

Considering the perspective provided by the elaborations in this paper, a definition 
of dissociation may be as follows: traumatic experiences and consequently altered 
self-perceptions contribute to the impairment of the mutuality between internal 
world and external reality [35, 59]. This is accompanied by a renewed perception of 
the self in the context of a different reality, accompanied by altered vigilance, aware-
ness, control (agency), and concentration. Depersonalization is the core clinical ele-
ment of this condition.

Understanding the etiology of dissociative disorders requires integration of 
trauma-exposure, coping, cognitive, neurobiological, systemic, and developmental 
factors. These include not only traumatic experiences but also family dynamics, 
child development, and attachment [99, 119, 153]. Dissociative disorder develops 
when a child is exposed to chaos, coercion, and overt severe physical and/or sexual 
abuse, or alternatively, to “apparently normal” dissociative families often with sub-
tle neglect, disorganized attachment to caregivers, emotion dysregulation, and 
misattuned communication styles [130]. Overwhelmed by intense conflicting needs 
and emotions, the child is unable to integrate discrete behavioral and emotional 
states into a coherent or relatively integrated self according to the appropriate socio-
cultural construction of self [48, 119]. While the role of the child’s biological capac-
ity to dissociate to an extreme level is yet unclear, there is evidence demonstrating 
the neurobiological impact of developmental stress. The latter converges around an 
impairment of connectivity in the central nervous system in affected individuals.

The possibility of successful treatment (“restitutio ad integrum”) of dissociative 
disorders by means of psychotherapy [154] even at a later time in life and the prob-
able positive natural course of dissociative disorders in a subgroup of adolescents 
[8] support the possible role of dissociation in mental survival [59, 79, 155]. 
Traumatic memories do not only seem to be drivers in the psychopathogenesis of 
post-traumatic conditions, but their processing also seem to serve to re-establish the 
sense of self and agency [37, 156–158]. Even disturbances of attachment cannot be 
reparated solely by a good therapist–patient relationship, unless some trauma pro-
cessing occurs in this context [48].

Researchers agree on the significant role of connection between amygdala and 
the frontal lobes in PTSD [159, 160]. Individuals with childhood trauma have 
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inhibitory failure and frontal lobe dysfunction in regions related to Nogo-P3 in EEG 
[161]. Hence, interactions between frontal lobe and amygdala seem to be crucial in 
the establishment of mental integration. However, this connection seems to be more 
complex than a simple balance between and excitatory and inhibitory functions 
[162]. For example, with its role as a “hub” embedded in numerous structures of the 
limbic system alongside its contribution to the integration of emotion, perception, 
and cognition (including memories of past autobiographical events), amygdala does 
not only play a role in intrusive phenomena, but it also forges the establishment and 
maintenance of an integrated self [163].

Both studies on connectivity and lateralization inspire treatment methods such as 
Eye Movement Desensitization and Reprocessing (EMDR), which covers bilateral 
stimulation of the brain [164] and neurobiologically informed mindfulness therapies 
addressing inter-hemispheric balance [60]. However, those and other methods should 
always be embedded in the larger context of trauma psychotherapy, e.g., phase-ori-
ented based on stabilization, trauma work, and integration [40]. Maintenance of a 
good balance between overmodulation and undermodulation of emotions throughout 
treatment [51], and consideration of alterations of consciousness to manage percep-
tual alterations [76] is essential to fit the requirements of an orchestration as pro-
posed by the mode-oriented approach [59]. Last but not least, the illumination of the 
role of autonomous nervous system dysfunction in dissociation may open ways to 
better psychotherapy and even pharmacotherapeutic management of these conditions.

These considerations would not be complete without a renewed definition of 
integration as ultimate goal of psychotherapy in dissociative disorders. Thus, inte-
gration takes place by letting the individual perceive oneself as oneself in the face of 
each of the diverse psychological realities, while developing sociopsychological 
connections between each of these psychological realities and kernels of the self 
[35, 66].
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17.1  Introduction

Children with neurodevelopmental disorders (NDD) are frequently exposed to 
 violence and maltreatment with potentially far-reaching negative effects on their 
overall adjustment and mental health [1, 2]. The causes, symptoms, and effects of 
trauma and NDD are intimately intertwined, complicating diagnosis and treatment. 
Growing evidence suggests that the shape and course of NDD may be strongly 
impacted by traumatic experiences, especially when the trauma occurs early and 
often during key developmental periods [3, 4]. Trauma symptoms and NDD-related 
impairments, such as overarousal, inattention, sleep, and emotional and behavioral 
regulation difficulties, overlap to a considerable degree, making it difficult to dis-
criminate whether behaviors are primarily a result of trauma, NDD, or both [5]. 
Further, NDD-related immature or externalizing childhood behavior itself may 
increase the risk of physical or sexual assault [6]. Population-based twin studies 
point to a family-based genetic relationship between the neurological immaturity of 
children with NDD and vulnerability to violence and maltreatment [6–8]. All of this 
leads to the oft-cited conclusion that children with various types of NDD are two to 
seven times more likely to experience maltreatment or other violence than their 
typically developing peers [2].

Defined as “a group of heterogeneous conditions characterized by a delay or 
disturbance in the acquisition of skills in a variety of developmental domains, 
including motor, language, and cognition (p. 690),” [9] neurodevelopmental disor-
ders in the DSM-5 include autism spectrum disorder (ASD), intellectual develop-
mental disorder (ID), and attention-deficit/hyperactivity disorder (ADHD) as well 
as communication, motor, and specific learning disorders. The NDDs are usually 
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first diagnosed in early childhood but may not be identified until later in life [10]. 
While NDD is generally thought to originate in brain-based functions affected by 
genetics, prenatal or perinatal insults, the unfolding of these disorders during devel-
opment can be worsened or ameliorated by environmental and psychosocial events 
[9, 11].

Psychological trauma occurs at a high rate among children and youth in the 
United States. The majority have been exposed to traumatic situations with esti-
mates as high as 68% lifetime prevalence before age 17 [12–14]. While most chil-
dren are resilient to isolated exposures, repeated or severe trauma can have 
devastating effects on mental and emotional well-being and physical health well 
into adulthood [12, 15, 16]. The DSM-5 defines traumatic experience as “exposure 
to actual or threatened death, serious injury, or sexual violence (p. 271)” [10] and 
includes witnessing traumatic events and learning that they happened to caregivers 
or other close family members. Consistent with current definitions of trauma in 
childhood [17], it is broadly defined in this chapter to include the various forms of 
maltreatment, exposure to community and family violence, and severe verbal and 
physical victimization by peers.

This chapter aims to clarify what is currently known about the prevalence and 
unique effects of trauma in the population of children with autism spectrum disor-
der, intellectual disability, and ADHD.  Clinical implications for evaluating and 
treating co-occurring childhood NDD and trauma-related disorders will be 
discussed.

17.2  Case Example: Trauma and Autism Spectrum Disorder

Maya is an 8-year-old Latina girl who has been diagnosed with autism as well as a 
moderate range intellectual disability. She has significant speech articulation impair-
ments making verbal communication almost impossible for most people who try to 
engage her in conversation. Her mother is able to understand her and often serves as 
an “interpreter.” Maya has witnessed several instances of violence in her commu-
nity. In one episode, she was present when a close family member was robbed and 
shot. Maya has always displayed considerable anxiety and tended to avoid commu-
nicating with people outside of her family. Since the shooting, she has shown 
increased separation anxiety, seems always to be on the lookout for danger, has 
stopped speaking except to her mother, and has returned to sleeping in her mother’s 
bed. She avoids all reminders of the traumatic events by refusing to go out or 
attend school.

This case illustrates the often thorny diagnostic and treatment dilemmas that arise 
when a child with ASD and intellectual disorder encounters potentially traumatic 
events. In the presence of known traumas (witnessing community violence, assault, 
and murder of a family member), a child with preexisting communication, language, 
and anxiety challenges may show regression in communication and self- regulation 
perhaps putting her at risk for further victimization. Behavioral manifestations of 
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autism such as difficulty discriminating between safe and unsafe individuals might 
increase the risk of victimization and maltreatment. Trauma symptoms such as 
avoidance, overarousal, and negative emotion may lead to further regression in her 
language or other developmental skills [6, 18, 19]. The diagnostic understanding 
(i.e., an emphasis on her NDD and associated behavioral challenges, vs. a trauma-
informed formulation) would influence the choice of treatment approach. A purely 
behavioral treatment regimen may focus on improving verbal skills, ability to sleep 
independently, and perhaps reducing separation anxiety. A trauma-focused treatment 
regimen would provide psycho-education about trauma, enhanced coping skills, and 
gradual exposure through narration of the trauma, to the degree possible, given the 
extent of the child’s and parent’s ability to engage in this type of treatment.

17.3  Prevalence of Trauma in Neurodevelopmental Disorders

The extant literature suggests that, broadly speaking, children with disabilities are 
more often traumatized than those without disabilities. The results of meta-analyses 
demonstrate that children with a range of broadly defined intellectual and physical 
disabilities are more likely to be victims of violence than nondisabled age-mates 
[20] and large-scale population studies reveal greater risk of maltreatment among 
children with various kinds of disability [2, 21]. However, this conclusion is based 
on few studies with heterogeneous definitions of violence and disability and limited 
evidence regarding causation [20]. Conclusions about the increased odds of trauma-
tization in children with NDD and other disabilities are greatly influenced by the 
types of trauma studied, the ways in which disability is defined and identified, and 
the methodological quality of the study [22, 23].

Whether or not trauma exposure and NDD are causally related, and the direction 
of any such causation is difficult to ascertain. Evidence suggests that having an 
NDD such as autism spectrum disorder (ASD), attention-deficit/hyperactivity disor-
der (ADHD), and intellectual developmental disorder (ID) increases the odds that a 
child will be exposed to maltreatment such as physical and sexual abuse [6, 21, 24]. 
Other studies suggest that early trauma, such as physical neglect or exposure to 
violence during early development, may lead to the development of ADHD or ASD 
symptoms [3, 25]. A group of recent twin studies looking at the associations between 
early NDD diagnoses and maltreatment suggest that tendencies for both NDD and 
child abuse run in families as a set of genetic traits [7, 8]. For example, Dinkler and 
colleagues [7] assessed monozygotic and dizygotic twins in a cross-sectional sam-
ple from a population-based Swedish twin study of 8192 nine-year-old twins born 
in Sweden between 1997 and 2005. Of the twins studied, 26.7% were monozygotic; 
374 of them had a history of maltreatment. The prevalence of neurodevelopmental 
disorders, including ADHD, ASD, learning disorders, and tic disorders, was 
assessed. While the findings revealed that maltreated children were up to seven 
times more likely to be diagnosed with one or more NDDs, cross-twin analysis sug-
gested the effect was mainly due to family genetic factors, a finding that has been 
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replicated in similar studies [8]. Thus, it appears that child maltreatment and NDD 
tend to run together in families across generations. As a result of all of these “chicken 
and egg” causal conceptions and the degree of covariance between trauma exposure 
and NDD, researchers and clinicians recommend that childhood victims of abuse 
and trauma be evaluated for NDDs, and vice versa.

17.3.1  Current Barriers in Assessing Trauma in NDD

Research in the field of trauma and NDD is in its infancy but is expanding rap-
idly. Major barriers have included: (a) diagnostic overshadowing; (b) gaps in the 
availability of measurement tools for assessing traumatic experience in children 
with developmental and language delays; and (c) underdeveloped research meth-
odologies that have over-relied upon convenience samples and tend not to have 
typically developing control groups [22, 23]. Diagnostic overshadowing occurs 
when symptoms are attributed to the developmental disability rather than to men-
tal or physical health problems that arise from other sources. This potential bias 
leads clinicians and researchers to consistently underestimate the impact of con-
ditions other than the disability (e.g., trauma) and to overemphasize core biologi-
cal or behavioral features of the NDD as explanations of the child’s symptoms 
[26–28].

Also, when attempting to assess the effects of traumatic events on children 
with NDD, clinicians have tended to rely solely on parent or other adult reports 
with the assumption that affected children could not adequately report on their 
experiences [29]. This leaves out self-report data that make a unique contribution 
to the overall diagnostic picture [30]. Survey research has looked at large samples 
collected from educational and child protection records without having precise 
definitions of what constitutes traumatic events, and different types of NDD have 
not always been differentiated from each other or compared directly with non-
NDD populations [22]. These methodological inadequacies have led to possible 
exaggeration and unsound conclusions regarding causal associations between 
NDD and trauma.

17.4  Autism Spectrum Disorder and Trauma

Autism spectrum disorder is a highly prevalent and increasingly identified neurode-
velopmental disorder. Recent estimates suggest that 1–1.2 million children and ado-
lescents in the United States under age 21 have been diagnosed [31]. The increasing 
incidence of ASD diagnosis in children is a trend that gained momentum with the 
labeling of a wider range of symptoms pertaining to autism in the DSM-IV [32]. 
Recent estimates in the United States suggest a prevalence rate of 1 in 59 children 
being identified with ASD based on national survey data, which is consistent with 
international estimates employing equivalent diagnostic criteria with school-aged 
children [33, 34]. ASD is characterized by pervasive developmental deficits in social 
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communication and interaction as well as rigid, repetitive patterns of behavior, 
interests, or activities. The DSM-5 groups those diagnosed into three severity levels 
based on functional behavior [10].

There are contradictory research findings regarding the extent of maltreatment in 
children with autism. Several population-based studies suggest a lower risk of mal-
treatment compared with children who have intellectual disabilities [2, 21], with 
abuse rates similar to those of typically developing children [35], thus calling into 
question the conclusion that they are more often maltreated than typically developing 
children [36]. However, methodological weaknesses described above may account 
for some of the contradictory findings. In an effort to address these methodological 
concerns, a recent large-scale study merged social services records and expert-
derived diagnostic data from an Autism and Developmental Disabilities Monitoring 
Network (ADDM) site for 4988 children. The findings demonstrated increased risk 
of both reported and substantiated maltreatment for those with ASD, ASD + ID, and 
ID only [24]. In this study, children identified as having ASD both with and without 
ID were more likely to experience substantiated physical neglect than a comparison 
group of nondisabled peers. They also experienced more documented social services 
reports of physical abuse, sexual abuse, and emotional abuse than the control group. 
Those who were reported to experience maltreatment showed significantly increased 
rates of aggression, hyperactivity, inattention, and temper tantrums.

Other studies of clinically referred children with ASD and exposure to traumatic 
events have identified increased behavioral and emotional problems in clinical set-
tings [37, 38]. Abused children with ASD are more likely to be placed in foster care 
[39], to have more family mental health problems, and to require more social ser-
vices than children without ASD who are similarly reported to have been mal-
treated [35].

Children with ASD show high rates of comorbid anxiety and other emotional and 
behavioral problems, which may be worsened by trauma [5, 40]. As emotional regu-
lation is a particular vulnerability for children on the autism spectrum, they may 
have more severe emotional reactions to traumatic events with a tendency to utilize 
fewer formal coping strategies [41]. Some studies have found regression in previ-
ously attained adaptive functioning in children following potentially traumatizing 
experiences, including reduced functional communication and a return of previ-
ously extinguished stereotypies, toileting, sleeping, eating, and other adaptive skills 
[18, 19].

As illustrated by the case study highlighted in this chapter, diagnostic complexity 
is amplified by the fact that PTSD and ASD have similar and overlapping symp-
toms. Behaviors such as sleep problems, overactivity and arousal, emotion regula-
tion problems, temper tantrums, irritability, and attention problems are common to 
both syndromes [10]. Further, the effects of early neglect and trauma may mimic 
autism, leading to attachment irregularities and disrupted social skills, detached and 
flat affect, and perseverative behavior characteristic of autism. While this neglect 
syndrome has been termed “quasi-autism,” and is distinguishable by the absence of 
developmental characteristics central to autism, recent findings suggest that an 
autism diagnosis may be warranted in many cases [25, 42].
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17.4.1  Peer Victimization

Bullying is the most studied and possibly most prevalent form of traumatic occur-
rences in children with autism [1]. Children with ASD are bullied more often than 
peers with other disabilities, more often than nondisabled peers, those with intel-
lectual disabilities alone, and their typically developing siblings [43–45]. A recent 
meta-analysis of well-conducted studies estimates that children with ASD are bul-
lied at a rate three times that of typically developing children. Physical, verbal, and 
relational school bullying were reported in 33, 50, and 31% of ASD students, 
respectively [46]. Bullying of children with ASD has been shown to have serious 
negative impacts on children’s academic and social functioning [47].

Mayes and colleagues [48] found that youth with ASD who were teased were 
three times more likely than those who were not teased to report suicidal ideation or 
to make a suicide attempt.

17.4.2  Adverse Childhood Experiences (ACEs)

A growing number of studies demonstrate that adverse childhood events (ACEs) 
such as homelessness, mental illness of a family member, and the experiences of 
racism and poverty contribute to later negative medical and mental health outcomes 
decades after the original events. Adults who report a range of adverse experiences 
in childhood have been shown to have poorer long-term health and mental health 
outcomes [15, 49].

Families with a child on the autism spectrum as compared to those without 
ASD have significantly greater odds of experiencing divorce, the death of a par-
ent, and having a family member with mental illness [49, 50]. The combination of 
income insufficiency and comorbid conditions, not including intellectual disabil-
ity, may account more for the association between ASD and ACEs than the autism 
itself [51]. These findings also suggest that childhood adversity contributes to the 
high rate of mental health problems experienced by individuals with ASD [50]. 
Additionally, those with more ACEs have been shown to have later ASD diagnosis 
than those with fewer ACEs, perhaps because family stress interferes with access 
to services, and thus delays early intervention efforts [52]. Figure 17.1 summa-
rizes the main findings regarding trauma and adversity in children with an autism 
diagnosis.

• Maltreatment prevalence findings vary by methodological quality of study 

• Abuse victims more often placed in foster care, receive more social services

• Bullying is common with broad negative effects

• Regression in functioning is often seen

• Unusually high levels of childhood adversity (e.g., poverty, family divorce death, and mental

   illness)

Fig. 17.1 Key points: Autism and trauma
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17.5  Intellectual Disabilities and Trauma

Intellectual disability is defined in the DSM-5 [10] as an early-onset developmental 
disorder combining deficits in intellectual functions and adaptive functioning. The 
main causes are chromosomal abnormalities, prenatal and postnatal infections, and 
exposure to toxic substances such as alcohol in utero [52]. Severity levels range 
from mild to profound impacts on conceptual, social, and practical functions. The 
incidence of ID in childhood is estimated to be 1–2% internationally [53]. Compared 
to children with ASD alone, currently available research more strongly supports 
claims of disproportionate vulnerability to maltreatment and other adverse events in 
those with intellectual disability.

17.5.1  Prevalence of Maltreatment

Recent population-based prevalence studies [2, 21, 24, 54] and meta-analytic data 
[20] provide consistent evidence that children with ID are on average two to four 
times more likely to be victims of various types of maltreatment and violence than 
their nondisabled peers, though the specific types and extent of maltreatment vary 
by study. Meta-analysis of a small group of studies that included children with ID 
compared with nondisabled peers found children with ID to be three times more 
likely to be victims of physical violence, nearly five times more likely to encounter 
sexual violence, and four times more likely to experience emotional abuse [20].

The first large-scale study that made use of educational records merged with 
police records, child protective services, and foster care records [2] reported a 9% 
prevalence rate of reported maltreatment in children without an educationally iden-
tified disability and a 31% prevalence rate among those with any form of disability 
classification. Relative risk ratios for children with ID compared with nondisabled 
youth were as follows: neglect (3.8), physical abuse (3.8), emotional abuse (3.8), 
and sexual abuse (4.0). In this study, children with behavior disorders and speech/
language disorders were more likely to be maltreated than children with ID, and 
children with other physical disabilities had the same level of maltreatment as those 
with ID. While maltreated youth were significantly more likely to come from geo-
graphical areas in which socioeconomic status was lower on average, individual 
data were not available and not controlled for in the overall analysis, leaving an 
unresolved confound between poverty and ID in affecting maltreatment risk.

In a more recent population-based analysis of children born in Western Australia 
between 1990 and 2010, children with disabilities were identified by using data 
obtained from early identification registries, public disabilities agencies, and inpa-
tient and outpatient mental health records [21]. Risk of maltreatment was deter-
mined through child protective services records. While children with all types of 
disabilities made up approximately 11% of the overall sample, they were overrepre-
sented among those with maltreatment allegations (25.9%) and substantiated abuse 
(29%); children with ID made up 6.7% of allegations. The degree of risk for mal-
treatment varied by severity of the intellectual disability. More substantially 
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impaired children had approximately the same risk as nondisabled peers and those 
with borderline range/mild-level intellectual disabilities had nearly three times the 
number of maltreatment allegations. After adjusting for SES and other family risk 
factors, children with ID were more likely to have neglect allegations (33%) com-
pared with all disabilities (25%) and were twice as likely as nondisabled children in 
the sample to have maltreatment allegations. These results suggest that allegations 
of abuse are increased in children with ID.

In a study analyzing the 2008 Canadian Incidence Study of children and youth 
with substantiated child maltreatment, approximately 1 in 10 children was identi-
fied with ID based on either a “known” medical diagnosis or “suspected” diagnosis 
based on caseworkers’ records review. Among that group, emotional abuse (25.5% 
vs. 16.5) and neglect (59.1 vs. 39.1%) were more frequently identified than in non-
disabled children. Additionally, children with ID more often experienced multiple 
substantiated incidents (73.7 vs. 59.3%). These results are perhaps compromised by 
the lack of a consistent and reliable approach to identifying ID.  Among the ID 
group, caregivers were more likely to have their own cognitive impairments, cases 
were more frequently previously opened, and more often required ongoing services 
and supports including referral to other child supporting agencies and children with 
ID were more often placed in out-of-home care than those without ID [53]. 
Residential and foster home placements can carry greater risk of sexual victimiza-
tion for children with mild ID compared to those without ID [55].

McDonnell and colleagues [24] conducted the most methodologically defensible 
population-based study to date, employing the South Carolina Autism and 
Developmental Disabilities Monitoring Network (SC ADDM) for expert assess-
ment of co-occurring and separate diagnoses of ASD and ID. Department of Social 
Services records of both alleged and substantiated abuse formed the basis of mal-
treatment data. After assessing for the potential impact of SES, findings demon-
strated significantly higher risk as indicated by odds ratio comparisons with 
nondisabled peers for reported (OR 2.19) and substantiated physical abuse (OR 
1.88), reported (OR 2.76) and substantiated sexual abuse (OR 2.40), and reported 
(OR 2.08) and substantiated emotional abuse (OR 2.23) in children with ID. As with 
their counterparts diagnosed with co-occurring ASD, those with ID had higher risk 
of reported (OR 2.51) and substantiated physical neglect (OR 2.67).

17.5.2  Adverse Childhood Experiences

There are indications that adults with ID are more likely to have experienced vari-
ous forms of maltreatment and other adverse events in childhood. The frequency 
and severity of child abuse and exposure to intimate partner violence have been 
shown to be associated with self-reported depression, further incidents of adverse 
events and abuse, and PTSD in adults [56, 57]. Children with ID have been shown 
to have more adverse events such family financial crises, parental marital separa-
tion, parents involved in the legal system, serious illness requiring hospitalization, 
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and traumatic loss of family members. It appears that there is a significant associa-
tion of these adverse events with income insufficiency that may account for both 
circumstances leading to the intellectual and developmental delays and the adverse 
experiences [58]. Figure 17.2 presents summary points drawn from the literature on 
intellectual disability, trauma, and adversity in children.

17.6  Trauma in Attention-Deficit/Hyperactivity Disorder

Attention-deficit/hyperactivity disorder is the most commonly diagnosed childhood 
NDD and is characterized by core features of inattention, overactivity, and impul-
sivity typically first observed in early childhood [10]. International prevalence esti-
mates vary widely between 4% and 12% or more [59]. ADHD is often associated 
with later adolescent and adult problems such as conduct and substance abuse dis-
orders [6, 60]. The causes of the disorder are genetically influenced and mediated by 
an impaired or immature nervous system, but symptoms may also be shaped by 
childhood environmental factors such as disorganized family functioning, child-
hood stress, abuse, and other adverse experiences [9, 11]. Since the disorder is 
thought to be largely biological in nature and most often treated with medication, 
clinicians may overlook key psychosocial factors affecting development, severity, 
and expression of ADHD [4]. For example, foster children diagnosed with ADHD 
at a high rate (up to 14%) have been shown to have significant reductions in core 
symptoms with stable placement settings and higher parental warmth [61].

A growing number of studies document strong associations between childhood 
ADHD diagnosis, exposure to abuse and neglect, and posttraumatic stress disorder 
(PTSD) diagnosis [3, 6, 62–65]. There are several apparent explanations for this. 
First, as with other NDDs, diagnostic criteria for ADHD and PTSD overlap consid-
erably with symptoms of overarousal in the form of hyperactivity, inattention, and 
distractibility. Second, early neglect and abuse during key developmental windows 
are known to impact the formation of neural circuitry in brain areas responsible for 
reasoning, planning, judgment, inhibition, and emotional control, thus setting the 
stage for neurodevelopmental disorders such as ADHD [3, 4].

Third, behavior related to ADHD symptoms may be seen as annoying or difficult 
to manage, leading to mistreatment by peers [65–67] and adults [6]. Children with 
ADHD report being bullied significantly more often than those without ADHD and 
the difference may be more notable for girls than for boys [67]. Early childhood 
features of ADHD are associated with later odds of being a victim or a combination 
victim bully in later childhood [66] and at least one study indicates they are victim-
ized more than children with all other types of disability [68].

• On average two to four times more likely to be victims of maltreatment and violence
• Studies possess confounds of SES, identification,definitions of ID and trauma
• ID associated with greater childhood adversity (e.g., poverty, divorce, loss, illness)

Fig. 17.2 Key points: Intellectual disability and trauma
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Finally, recent population-based twin studies suggest genetic covariance between 
ADHD and exposure to various forms maltreatment [7, 8, 69]. Population-based 
twin studies of child participants demonstrate that while sexual victimization among 
children with ASD and ADHD exceeds the rate of sexual victimization of nondis-
abled peers, this is more accounted for by family genetic effects related to the broad 
NDD phenotype rather than behaviors specific to either ASD or ADHD [8]. These 
authors note that the recognition of “difference” in general may set children up for 
victimization by peers. Further, twin studies of adults diagnosed with ADHD as 
children queried retrospectively about abuse and maltreatment experiences, reveal 
evidence of familial genetic associations but causal inferences about the direction of 
causation between childhood trauma and ADHD are suspect in research involving 
retrospective accounts [62, 69]. Figure 17.3 summarizes the key points currently 
established in the literature on trauma in children with ADHD.

17.7  Assessment and Treatment of Trauma in NDD

17.7.1  Assessment

Because of the demonstrated associations between NDD and traumatic experiences, 
it is important to carefully assess trauma exposure and symptoms in evaluations of 
children with NDD [7]. Trauma-informed evaluation and therapy with children who 
have NDD are commonly undertaken by clinicians but require adaptation, espe-
cially for those children with ASD and ID or other significant limitations in lan-
guage or cognition [70]. There is a paucity of research literature due in part to the 
nonexistence of trauma measures designed and validated for ASD or other develop-
mental disorders [1].

Traditional paper–pencil measures most often comprise rating scales completed 
by caregivers and youth regarding the child’s exposure to potentially traumatic 
events and symptoms of posttraumatic stress disorder [71]. Several are well- 
validated and commonly used with typically developing children [72, 73]. Other 
measures are designed to be more “child-friendly” with age-appropriate language 
and graphically illustrated formats and response options [74, 75]. However, none of 
the paper–pencil or child-friendly scales has been specifically tested with children 
who have ASD or other developmental disorders.

Likely because of core deficits in communication, emotional understanding, and 
expression, children with ASD show differences from non-ASD diagnosed children 
when asked to report psychological symptoms on behavior-rating scales [6, 29]. On 
self-report measures, they tend to self-enhance relative to typically developing peers 

• Strong associations between ADHD, trauma exposure, and trauma symptoms
• ADHD and PTSD symptoms overlap considerably
• Early abuse and neglect affect development of ADHD
• ADHD symptoms increase risk of victimization
• ADHD and trauma may be genetically linked 

Fig. 17.3 Key points: 
ADHD and trauma
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on behavior-rating scales, fail to complete measures, or interpret items in an overly 
literal manner, though there is evidence that higher functioning youth with ASD 
show no less self-awareness than typically developing youth [76]. Children’s self- 
reports are needed to complete the diagnostic picture and add significantly to assess-
ment in ways that are unique and not accounted for by reports of adult caregivers 
[30, 77].

Screening and assessment measures for children with ASD and ID would opti-
mally be normed specifically for these populations and capable of addressing a 
range of functional levels both for self- and caregiver- reporting. A solution to this 
need may be through the development of web-based, touchscreen applications. 
Tablet-based “apps” are widely used and familiar for many children and provide 
flexible and compelling platforms similar to what is being done in the assessment 
and rehabilitation of autism [78, 79]. While no such format currently exists for 
assessing trauma, a web-based touchscreen assessment tool is being developed, 
showing initial evidence of psychometric validity and reliability [80].

17.7.2  Trauma-Informed Treatment

The developmental challenges of many children with NDD may present obstacles 
for trauma treatment including language and conceptual delays, cognitive rigidity, 
and difficulty generalizing skills learned in treatment to real-world settings. Given 
the high heritability of NDD, parents often have delays in these same areas, requir-
ing adaptation of therapies to work with both parents and children who have devel-
opmental differences.

There are a number of evidence-based treatments with demonstrated effective-
ness that may be adapted for use with this population. Solid evidence is accumulat-
ing in the area of general anxiety treatment for children with ASD, showing that 
many respond well to cognitive-behavioral therapies [81]. Summarizing the active 
ingredients of several of these approaches, Moree and Davis [82] specify: (a) the 
creation of disorder-specific hierarchies of goals and treatment, (b) the use of con-
crete, visual tactics, (c) incorporating the child’s “special interests” or preoccupa-
tions, and (d) parent involvement.

In this author’s clinical experience, the need for rigid routines and “sameness” 
in children who have ASD and ID may in some cases be helpful qualities for mak-
ing use of treatment. Once children overcome initial resistance to a new setting or 
therapist, they build treatment into their routine and participate regularly. They 
relatively easily go along with a pattern of providing “updates” about the previous 
week, move into skill-building and gradual exposure activities, and then spend a 
few minutes at the end of the session engaging with the therapist in activities 
related to their special interests. Special interests and preoccupations can be used 
to make therapy concepts come alive for children and can reinforce their involve-
ment. This pattern lies at the core of such interventions as the Power Cards [83] 
and Real Life Heroes [84]. Another treatment-related strength in many children 
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with ASD is their natural tendency to take seriously and adhere strongly to written 
rules and schedules. We often find that children with ASD stick rigidly to expecta-
tions and carry out “homework” assignments more readily than do many typically 
developing youth.

Recommendations have been made for applying Trauma-Focused Cognitive 
Behavior Therapy (TF-CBT), one of the most widely disseminated and research- 
supported interventions, for use with children who have developmental disabilities. 
Grosso [85] highlights the need for sensitive assessment procedures using drawings, 
a “Rain Cloud Likert Scale”, and completing standard scales such as the UCLA- 
PTSD Reaction Index [72]. The TF-CBT treatment steps are discussed in detail with 
accompanying suggestions for adapting them for use with children who have a vari-
ety of developmental differences.

The initial steps of TF-CBT or “PRAC” skills (Psychoeducation and Parent 
Training, Relaxation, Affect Regulation, Cognitive Coping) address basic coping 
and regulation techniques that are well disposed for use with children who have 
neurodevelopmental disorders. We recommend that at each stage of TF-CBT, clini-
cians trained in the model first assess core features of these disorders that commonly 
complicate treatment efforts: verbal language comprehension problems, delays in 
conceptual understanding, sensory differences, motivational issues, and difficulty 
with generalization of skills. Modifications can be made at each step to accommo-
date the child’s and family’s particular weaknesses and strengths in these areas. For 
example, a child with autism being raised by a parent who also has characteristics 
of ASD may have a strong aversion to beginning therapy to address fears and anxiet-
ies related to the trauma, which may be reinforced by the parent. In such a case, 
careful and perhaps longer-than-typical psycho-education of the parent is needed to 
form an alliance and understanding of the unique ways in which the trauma affects 
the child’s behavior. A reinforcement schedule and charted practice sessions at 
home with clinician review at each session may help both child and parent make the 
association between coping skills learned in the clinician’s office and their use when 
encountering real-world stressors or reminders of the trauma.

17.8  Conclusions

Maltreatment, bullying, childhood adversities, and other potentially traumatic 
events are not unusual for children with NDD and have far-reaching impacts on 
children’s well-being and future adjustment. While for many years there has been a 
public interest in the disability/trauma connection, researchers are only recently 
refining methods to specify prevalence, causality, and the unique effects of trauma 
on this population of children. The limited array of assessment tools, diagnostic 
overshadowing bias, and other conceptual and definitional barriers remain obstacles 
to the interpretation of findings and require further attention in order to inform 
research and intervention efforts. Children with autism and other forms of NDD can 
be treated with evidence-based models that have proven effective with other popula-
tions, but with appropriate modifications.
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18.1  Introduction

Childhood trauma (CT) is a comprehensive concept of encompassing experiences 
of stressful or traumatic life events that occur during the first 18 years of life, such 
as emotional, physical, or sexual abuse, emotional or physical neglect, or other 
forms of family dysfunctions, or pervasive and significant public health problems 
[1–3]. These traumatic events in the early years of childhood are not lost but kept for 
life as an enduring experience. In fact, time does not cure the wounds that occur in 
early years of life, time just hides them [4, 5] as they are not misplaced and become 
part of the body in the form of disorders (Fig. 18.1).

Only in the last few decades, the problem of trauma-related damage during human 
development has been recognized and its importance considered. A real comprehen-
sion of the impact that CT can have on health and illness allows us to understand how 
we become the people that we are, not only as biological entities but also as real 
human beings with an external personality and an inner soul.

In the last two decades, there has been an explosion of knowledge about how expe-
rience shapes the central nervous system and the formation of the self. Advances in 
neuroscience and studies on the relationship between attachment styles and brain 
information processing show how experience shapes brain function and that life itself 
can continuously influence perceptive and biological levels. Overwhelming experi-
ences alter the capacity for self-regulation, attention, and memory processing due to 
changes occurring at the neuronal level. Traces of trauma imprinted in memory are 
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preserved as body states and patterns of physical action. As a result, the entire organ-
ism automatically reacts to current experiences as if they are repetitions of the past.

A failure to cope with environmental changes defines stress as potentially trau-
matic. Stress becomes traumatic for the subject when health and well-being are 
threatened, making the individual impotent in front of danger, and by violating the 
basic assumptions of survival and highlighting the impossibility of controlling and 
predicting events. Accordingly, the coping skills of the individual are overcome 
from a physical, emotional, and cognitive point of view, giving rise to physical and 
mental illnesses.

Early traumatic relational experience alters the physiology and structure of the 
brain and has an impact on the selection of information processes during the early 
stages of development. Therefore, traumatic stress affects the development of the 
brain, altering the regulation of emotions, the ability to control impulses, reasoning, 
and memory. In stress situations, especially if prolonged, the neurotoxic action of 
steroid hormones, which are released in the bloodstream in response to stress or 
danger, affects the functioning of both hippocampus and amygdala. This effect 
explains why many details and circumstances of the trauma can be forgotten, while 
the fear and anxiety associated with it can be triggered more easily by any circum-
stance that presents evocative signals.

All these alterations of the brain network structure and biochemistry have long- 
term effects, well beyond the traumatic event and its resolution, as a sort of neuronal 
physical trace of the damage suffered. In other words, as noted by Wordsworth [6], 
“the child is father of the man,” and disease is an integral part of this observation.

18.2  Neurobiological Basis of Trauma

When we are exposed to signals of danger, we feel threatened and are naturally led 
to prepare an adaptive response. The perception of fear and the consequent behav-
ioral responses are crucial for the adaptation to the environment and for the survival 
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Fig. 18.1 Traumatic life events cause stress due to environmental changes that destabilize the 
family. Child has physiological adaptive reactions to stress, characterized by brain network modi-
fications and cognitive, emotional, and behavioral responses. If stressor events are prolonged in 
time, children may have disorders related to maladaptive responses
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of species. The activation of the nervous system to the perception of danger deter-
mines a reaction of fight/attack, or escape/freezing, that are all physiological adap-
tive reactions to stress. The involved brain regions are part of a complex system, the 
limbic system, a phylogenetically old system, which should not be considered an 
anatomical entity, but rather a neurophysiological system [7]. The limbic system 
intervenes in the selection of behaviors that are correlated with the survival of the 
species, elaborates the emotions and related vegetative manifestations, and is 
involved in the memorization processes. In particular, the amygdala plays a central 
role in this system related to the perception of fear and the elaboration of the result-
ing reactions. The amygdala is considered a sort of gateway for the emotions that 
are here recorded, triggering adaptive physiological reactions involving thalamus, 
sensory circuits, hippocampus, some deep nuclei of the medulla oblongata, and 
predominantly frontal cortical regions.

The organization and functional capacity of the human brain depends upon an 
extraordinary set and sequence of developmental and environmental experiences 
that influence the expression of the genome [7–9]. The psychological trauma that 
comes from being exposed to an event that is perceived as potentially dangerous for 
one’s own life or that of others, or potentially capable of generating serious physical 
injury to oneself or others, may alter the way genes express themselves. Specifically, 
extreme and repetitive trauma during critical or circumscribed periods of brain 
development in childhood can determine experience-driven chemical modifications 
of genes, which can compromise, often permanently, the activity of major neuro-
regulatory systems, with enduring and profound neurobiological and behavioral 
consequences [9–15]. In the biology of trauma, the interaction between negative 
environmental stimulation, responses/reactions and pathology onset must be evalu-
ated on the basis of the interaction between the nervous and the endocrine systems 
within specific brain circuits. Specifically, the macro-neurobiological systems that 
regulate responses to stress are as follows: (1) the neuroendocrine pathway; (2) 
neurotransmitters; and (3) a network, both conscious and unconscious, connecting 
different deep and cortical brain regions. Although the major growth of brain occurs 
during the pre- and early postnatal periods, key maturation processes, marked by 
myelination and an increasing complexity of connectivity, continue through late 
adolescence. This prolonged period provides high opportunity for various insults to 
interfere with brain development although compromised function may not be 
expressed until later life [16].

18.2.1  The Neuroendocrine Pathway: The Role 
of the Hypothalamic–Pituitary–Adrenal Axis in Trauma

The stress/trauma circuit includes the activation of neuroendocrine and sensitive 
brain areas such as the hypothalamic–pituitary–adrenal (HPA) axis. The HPA axis 
is a complex network of direct influences and feedback interactions among three 
components: the hypothalamus, the pituitary gland, and the adrenal glands. The 
HPA axis is activated under stress conditions [7, 8, 15] in order to respond very 
quickly to potential threats according to an overlearned sequence. Some anatomical 
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brain areas such as the amygdala, hippocampus, and prefrontal cortex modulate the 
activation of the HPA axis. The amygdala, in particular, detects stress in the environ-
ment and sends inputs to the paraventricular nucleus of the hypothalamus (PVN). 
Following inputs from amygdala, the PVN produces the corticotropin-releasing 
hormone (CRH), which is a key mediator of the stress response [17] (Fig. 18.2).

CRH reaches the anterior pituitary gland and promotes the release of the adreno-
corticotropic hormone (ACTH). The latter stimulates glucocorticoids release from 
the adrenal cortex. Glucocorticoids activate the conversion of proteins and lipids 
into carbohydrates, making the body ready for immediate reactions of highly adap-
tive value for survival [18] (Fig. 18.3).

When absolute or relative stressors chronically activate the stress reaction, the 
effects are negative. These fundamental stress mediators cannot distinguish between 
real and objective threats and threats subjectively perceived dangers as actual. This 
determines a chronicity of the response with repeated secretion of glucocorticoids 
in time, even when no objectively traumatic condition is present.

18.2.2  The Role of Neurotransmitters in Trauma

The neurochemical core of the trauma lies in the abnormal regulation of catechol-
amines, serotonin, some amino acids, some peptides, and opioid neurotransmitters, 
each of which plays a role as neuromediator in the brain circuits that regulate/
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Fig. 18.2 In response to stress in the environment, the amygdala actives the hypothalamus–pitu-
itary–adrenal (HPA) axis detecting and sending inputs to the paraventricular nucleus (PVN) of the 
hypothalamus that responds producing the corticotropin-releasing hormone (CRH). CRH, through 
the anterior pituitary gland, determines the release of the adrenocorticotropic hormone (ACTH) 
that stimulates cortisol from the adrenal cortex. Cortisol auto-regulates the HPA axis, inhibiting the 
PVN of the hypothalamus and pituitary gland’s activities. Oversecretion of stress hormones is also 
regulated, through negative feedback, by the hippocampus. Moreover, high levels of cortisol deac-
tivate the locus coeruleus and modulate prefrontal cortex activity. The prefrontal cortex also regu-
lates the stress reactions, decreasing activity of HPA axis
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integrate the response to stress and fear [19]. Catecholamines (adrenaline, noradren-
aline, and dopamine) are hormones and neurotransmitters derived from tyrosine and 
released from the body in stressful situations [20, 21]. They are produced by the 
adrenal glands as hormones released in the bloodstream, and as neurotransmitters in 
the presynaptic ganglia.

Adrenaline is the main neurotransmitter of the sympathetic nervous system, 
involved in the body’s preparation for the “attack-or-flight” response. Many studies 
showed that patients with chronic post-traumatic stress disorder (PTSD) have a high 
activation of the vegetative nervous system and of the alert state, as evidenced by 
increased heart rate, blood pressure, and skin conductance and other augmented 
psychophysiological measures, correlated with a dysregulation of the noradrenergic 
pathway [22–24].

The main site for the noradrenaline (NA) synthesis in the brain is the locus coe-
ruleus (LC) also called the “blue spot” due to its color tending to blue as a conse-
quence of melanin granules [18]. LC is a nucleus of medium-sized neurons, located 
in the brainstem, between the midbrain and the pons; neural connections from this 
nucleus reach the spinal cord, the brainstem, the cerebellum, the hypothalamus, the 
thalamus, the amygdala, the base of the telencephalon, and the cerebral cortex. 
Through its connections with the frontal and the temporal cortices, the thalamus and 
the hypothalamus, the LC is involved in the regulation of attention, sleep–wake 
cycle, mood and appetite, anxiety/stress mechanisms, pain perception, learning pro-
cesses. It has been observed that a massive secretion of noradrenergic hormones, at 
the time of trauma, determines a long-term potentiation (LTP) in hippocampal area 
CA1 and, therefore, the overconsolidation of traumatic memories [25–28]. LTP is 
an activity-dependent increase in synaptic transmission [29, 30] that correlates with 
particular forms of hippocampus-dependent learning and memory [28, 31, 32]. 
More specifically, forms of LTP induced by multiple trains of high-frequency stimu-
lation correlate with hippocampus-dependent long-term memory. Noradrenergic 
afferents extensively innervate the hippocampus [33], and b-adrenergic receptors 
activation can recruit intracellular signaling pathways that are important for 
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Fig. 18.3 The activation of the hypothalamic-pituitary-adrenal (HPA) axis leads to production of 
glucocorticoid hormones (mainly cortisol). Glucocorticoids stimulate the conversion of protein 
and lipids to carbohydrate for activating an immediate reaction to stress
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hippocampal LTP [34, 35]. Noradrenergic signaling can significantly modify hip-
pocampal synaptic plasticity and enhance memory processes [36, 37] through a 
sustained enhancement of the postsynaptic neuronal response following a particular 
pattern of presynaptic stimuli. LTP is crucial for the evaluation of subsequent sen-
sory inputs, which are matched to the memory “traces” associated with the primary 
event, and this phenomenon seems to be mediated by the noradrenergic input to the 
amygdala. Therefore, it is possible that NA plays an important role in the character-
istic hyper- reactivity of people who have suffered trauma. Exposure to stress fol-
lowing a severe trauma, therefore, accompanied by an increased release of NA 
could sensitize the subject, thus generating a kind of amplified reactivity toward 
subsequent stimuli. As a consequence, intrusive phenomena, such as flashbacks and 
nightmares in patients with PTSD, could be correlated with increased noradrenergic 
innervation of the connections between LC, hippocampus, amygdala, and temporal 
neocortex. It is important to underline that although the high release of NA at the 
time of trauma causes excessive consolidation of traumatic memories, other hor-
mones, such as oxytocin and endogenous opioids, can contribute to the creation of 
amnesia, which is a common correlate of PTSD.

As to dopamine, although the mechanism involved in trauma is still not clear, it 
may be linked to glucocorticoid secretion with subsequent increases in the dopami-
nergic activity in some brain regions [38, 39] including the mesolimbic system [40]. 
Animal studies showed how the administration of substances capable of suppressing 
glucocorticoid secretion also reduces the release of dopamine, in similar way to anti-
psychotics [41], while the administration of agents that implement dopaminergic 
activity also increases the activity of the HPA axis and cortisol secretion in humans. In 
acute stress, we observe a potent activation of dopaminergic neurons, particularly 
those projecting from the ventral tegmental area and from the substantia nigra to the 
limbic system and medial prefrontal cortex, with consequent cognitive and behavioral 
modifications [42]. More specifically, the mesocortical dopaminergic system includes 
dopaminergic neurons in the ventral tegmental area that receives excitatory inputs and 
sends them to the medial prefrontal cortex. A study by Butts and collaborators [43] 
hypothesized that glucocorticoid receptors in the medial prefrontal cortex modulate 
the activity of glutaminergic input descending to the ventral tegmental area that occurs 
during an acute stress. Using microdialysis in vivo, they demonstrated that blockade 
of glucocorticoids receptors in the medial prefrontal cortex of rats, but not in the ven-
tral tegmental area, attenuates the mesocortical dopamine efflux in response to acute 
stress. Acute stress leads to a significant increase in glutamate release in the ventral 
tegmental area, while blockade of prefrontal glucocorticoid receptors can attenuate 
such stress-evoked dopamine efflux in the medial prefrontal cortex. The functional 
impact of the increase in the efflux of mesocortical dopamine resulting from acute 
stress has been shown by evaluating performance in working memory and set-shifting 
task [42, 44, 45]. In particular, impairment induced by stress in working memory is 
attenuated by receptors blockage in the medial prefrontal cortex. These data suggest 
that glucocorticoids act locally in the prefrontal cortex by modulation of dopaminer-
gic mesocortical flow and glutamate release in the ventral tegmental area that lead to 
executive functions impairment observed during acute stress.
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In chronic stress, adaptive reduction in the number of dopaminergic neurons is 
observed with probable alteration of the response to subsequent stressors [46]. The 
existence of a hypothalamic factor, called corticotropin release-inhibitory factor 
(CRIF), has also been postulated, which would inhibit ACTH secretion. This sub-
stance could be involved in the control of hypercortisolism from activation of the 
HPA axis [47].

Serotonin and endogenous opioids also play an active role in the stress response. 
Serotonin (5-HT) is a monoamine neurotransmitter, synthesized by serotonergic 
neurons in the central nervous system (CNS), as well as enterochromaffin cells in 
the gastrointestinal tract. It is an important CNS transmitter and is present in high 
concentrations in specific areas of the midbrain. In the CNS, serotonin plays a cru-
cial role in regulating mood, sleep, body temperature, sexuality, and appetite. 
Although the precise consequences of serotonergic dysregulation are not known, 
many studies indicate that it is implicated in PTSD and in other psychopathological 
disorders [18, 48–50]. Two serotonergic pathways were identified as important in 
the development of PTSD symptoms: the first interconnects the dorsal raphe (a 
nucleus of the brain stem) with the amygdala, involving the postsynaptic serotoner-
gic receptors that mediate conditional avoidance behaviors; and the second path 
interconnects the median raphe and the hippocampus and is involved in the ability 
to recover and adapt to stress.

In summary, the dysfunctions in the serotonergic system [51], induced by a con-
dition of high chronic stress, could damage the functioning of the behavioral inhibi-
tory system, resulting in different symptoms encountered in individuals suffering 
from post-traumatic reactions, such as aggressive explosions, hypervigilance, 
impulsivity, and intrusive memories.

Endorphins are a group of substances produced in the pituitary anterior lobe, 
they are classifiable as neurotransmitters, and have analgesic and physiological 
properties similar to those of morphine and opium, but with a wider effect. They are 
present in the tissues of highly advanced animals and are released in particular con-
ditions of physical fatigue and stress; a strong emotion can also stimulate endor-
phins release. The endorphinic system determines analgesia during the stress 
response through the release of endogenous opioids that inhibit pain and reduce 
panic. Endogenous opioids exert inhibitory influences on the HPA axis attenuating 
the emotional response to environmental stressors; their increase is responsible for 
emotional analgesia when confronted with severe stress and trauma remainders. 
Thus, endogenous opioids potentially reduce overwhelming psychological distress 
and prevent impulsive and dysfunctional behavioral responses. For instance, in line 
with what was saying, the responses of stiffening and stunning in animals, as well 
as human dissociative reactions in response to trauma, could allow the body to “not 
consciously experience” or to not remember situations of oppressive stress, thus 
determining the inability to learn experience.

Also, glucocorticoids have a crucial role in the stress. In fact, the brain areas 
involved in the stress circuit, the frontal lobes, the amygdala, and the hippocampus, 
contain glucocorticoid receptors. Glucocorticoids with their lipophilic properties 
can pass the blood–brain barrier, and bind to different types of receptors, thus 
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influencing brain function and behavior. Moreover, cortisol, a steroid hormone that 
belongs to the glucocorticoid class of hormones, represents the most important 
stress hormone that exerts direct effects on genes and, through this action, chronic 
stress permanently inhibits production of granular cells—types of neurons with 
very small cell bodies within the granular layer of hippocampus—thus altering hip-
pocampal function. The reduced activity of the HPA axis in maltreated children has 
an adaptive value, protecting them from the consequences of chronic hypercorti-
solism, at the cost of a reduced social competence and an increase in anxious and 
worried internalizing behavior. Hypercortisolism was found in children who had 
suffered multiple maltreatments, while hypocortisolism was found in children who 
had suffered physical abuse. Hypercortisolism characterized the group of children 
with internalizing symptomatology and was a consequence of prolonged exposure 
to infantile traumatic conditions [18]. An overwhelming stressful event when last-
ing over time, from birth to adolescence, involves considerable risks for the evolv-
ing brain architecture. Amygdala and hippocampus volume reductions are the 
consequence of traumas, especially when experienced early in life and repeated. 
Substantial deprivation and negligence may cause morphological abnormalities 
such as brain cortical atrophy and subsequent brain ventricular enlargement. The 
glucocorticoids increase, associated with alterations of other neurotransmitters 
(serotonin), is responsible for the inhibition of neurogenesis and the apoptosis of 
already formed neurons (see Table 18.1).

18.2.3  The Implications of Trauma on Cortical 
and Subcortical Structures

The ability of the brain and body to adapt to acute and chronic stress is well-known. 
The brain is the central organ for perception and response to stressors, and it is a 
target of allostatic load/overload along with the rest of the body. Biological embed-
ding of early experiences interacts with physical environment. The individual adapts 
to particular environments and experiences to achieve reproductive success; how-
ever, these adaptations to one context may be maladaptive to another environment 
and, as a result, they may predispose the individual to greater allostatic load/over-
load. Traumatic events that affect the mental and psychophysiological functioning 
of the subject also determine detectable modifications in brain [7, 18, 51], which are 
more serious if they occur at earlier developmental stages.

The most vulnerable brain regions include those that slowly develop during the 
postnatal period, have a high density of glucocorticoid receptors, and continue to 
generate new neurons after birth. They are as follows: (1) HIPPOCAMPUS: encodes 
the memory of the experience lived in a space-time dimension and its functioning is 
necessary for explicit, declarative memory [52]; (2) AMYGDALA: plays a pivotal 
role in the evaluation of the emotional meaning of the afferent stimuli [53]; (3) THE 
PREFRONTAL CORTICAL REGION: has direct connections with the amygdala 
and is involved in the activation of stress and fear circuits [51]; (4) CORPUS 
CALLOSUM: potentially vulnerable to the impact of early exposure to excessive 
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levels of stress hormones, which suppress glial cell division critical for myelination 
[51]; (5) CEREBELLAR VERMIS: a brain region that is extraordinarily sensitive 
to the effects of early maltreatment [51].

The cerebral cortex is involved in high-level cognitive functions (attention, 
working memory, reasoning, planning, language) and determines the inclusion or 
exclusion from conscious processing of salient information, being also engaged in 
information retrieval processes. The amygdala is important in evaluating the 

Table 18.1 The role of brain areas and neurotransmitters in stress

Brain area Neurotransmitter Stress role Function
Hippocampus GABA Inhibition of HPA 

axis
Memory function (recovery of 
episodic memories and the 
ability to remember when and 
where an event occurred), 
learning

Locus coeruleus NA Interaction with the 
limbic system

Learning, attention, 
concentration, cognitive 
vigilance, evaluation of sensorial 
input, autonomic responses, 
anxiety/stress mechanisms, brain 
reactivity, speed of information 
processing in the sensory and 
motor systems

Prefrontal cortex GABA Connection with 
the amygdala

Memory of experience, 
cognitive and behavioral 
responses to stress stimuli 
(exerts inhibitory control on the 
stress responses and reactions to 
emotions)

Hypothalamus–
pituitary–adrenal 
cortex

CRH
ACTH
Glucocorticoids

Stress core circuit Increased attention and body 
activation for immediate 
reactions

Nuclei of the 
dorsal raphe

5-HT Connection with 
the amygdala

Avoidant behaviors

Nuclei of the 
medial raphe

5-HT Connection with 
the hippocampus

Adaptive behaviors

Anterior pituitary Endorphins Inhibition of ACTH 
production

Analgesic and physiological 
action, inhibit pain and reduce 
panic

Amygdala Glu, NA Activation of HPA 
axis

Alert, emotional evaluation, and 
responses of stress

Substantia nigra
Ventral tegmental 
area

DA Activation of the 
adrenal cortex for 
increasing 
adrenaline in 
peripheral nervous 
system

Fight/flight reactions, emotional 
processing of pleasure and 
reward, physiology of 
psychological reinforcement and 
learning processes

GABA gamma-amino-butyric acid, HPA hypothalamus–pituitary–adrenal axis, NA noradrenaline, 
CRH corticotropin-releasing hormone, ACTH adrenocorticotropic hormone, 5-HT serotonin, Glu 
glutamic acid, DA dopamine
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emotional significance of events, especially for those related to anger, aggression, 
and fear. It acts with the hippocampus, actively modulating the stored information. 
The hippocampus is involved in learning and memory processes and is fundamental 
for the recovery of episodic memories and the ability to remember when and where 
an event occurred (temporal and spatial components). All these cerebral structures 
play a key role in assessing a situation, selecting an appropriate response (prefrontal 
cortex) in reference to emotional content (amygdala) and content of past experi-
ences (hippocampus and prefrontal cortex).

Studies on humans showed a volume of hippocampus shrinkage not only in mild 
cognitive impairment and Alzheimer’s disease (AD) [54] but also in type 2 diabetes 
[55], chronic major depression [56], Cushing disease [57], and PTSD [58]. Also, in 
non-pathological conditions such as chronic stress [59], chronic inflammation [60], 
lack of physical activity [61], and jet lag [62], smaller hippocampal or temporal lobe 
volumes were reported [17].

Several neuroimaging studies were performed with functional magnetic reso-
nance imaging (fMRI) on subjects with PTSD and healthy control subjects, along 
with nuclear medicine studies (PET, positron emission tomography) on traumatized 
subjects [63]. In these studies, hippocampal reduction in subjects with PTSD, such 
as war veterans, women with history of prolonged sexual abuse, people undergoing 
protracted physical and psychological abuse and CT, was reported [64, 65]. 
Neuroimaging studies using proton magnetic resonance spectroscopy, a method to 
evaluate in  vivo the metabolism of brain regions, showed reduction in N-acetyl 
aspartate (NAA) levels, a marker of neuronal integrity, in the hippocampus of adults 
with PTSD. Bremner et al. [65] and Stein [66] reported a reduction in left hippo-
campal volume in adults with CT and a current diagnosis of PTSD or dissociative 
identity disorder. Further, people with smaller hippocampus are more sensitive and 
more vulnerable to develop post-traumatic reactions. Reduction of hippocampal 
volume in traumatized individuals may reflect the accumulated toxic effects after 
repeated exposure to high levels of glucocorticoids. Studies using functional neuro-
imaging have also shown that patients with PTSD have a deficit in hippocampal 
activation during verbal declarative memory and reduced ability to formulate ade-
quate responses to stress, as well as deficit in discriminating between safe and 
unsafe environmental settings.

The amygdala shows quite different responses to acute and chronic stress com-
pared to hippocampus. It responds to glucocorticoid stimulation in the formation of 
emotionally charged memories [67, 68]. Acute stress causes delayed formation of 
dendritic spines in basolateral amygdala neurons, and increase of anxiety after 
10 days from exposure [69]. Chronic stress of the same type, which in the hippo-
campus impairs dentate gyrus neurogenesis and causes dendritic shrinkage and 
spine loss in Ammon’s horn neurons, determines expansion of dendrites in the baso-
lateral amygdala [70], causing spine downregulation in the medial amygdala [71]. 
The latter is dependent from the tissue plasminogen activator, a key mediator of 
spine plasticity [71]. Amygdala hyperactivity is reported in major depression, as 
well as in anxiety disorders, such as PTSD [72], and amygdala enlargement has 
been reported in acute depression [73]. Functional imaging studies have revealed 

F. Assogna et al.



395

hyper-reactivity of the amygdala in subjects with PTSD during the presentation of 
stressful stimuli, specifically memories of traumatic events, and also during emo-
tional stimuli such as faces of sad, happy, and angry people.

A PET study performed on subjects with PTSD showed, during the exposure to 
traumatic stories, an increased activity only in the right hemisphere, in areas most 
involved in emotional activation and more intimately associated with the amygdala. 
As regard to CT, imaging studies on amygdala volume in abuse survivors reported 
an 8% reduction in bilateral amygdaloid volume in women with a history of child-
hood abuse and a diagnosis of borderline personality disorders [74]. Teicher et al. 
analyzed amygdala volume in young adults with a history of repeated sexual abuse 
and found an 8.4% reduction in the size of the left amygdala [51]. The activation of 
these structures was accompanied by increased activity of the right visual cortex, 
which reflects the visual re-experience of trauma reported by patients. One of the 
most significant aspects of these studies is the finding that left Broca area, a cerebral 
region responsible for translating experiences into communicable words, was com-
pletely silent, “switched off,” without detectable activation during re-experience. 
This latter finding correlates with what is called “dumb terror” and to the tendency 
of PTSD subjects to experience emotions in the form of physical states rather than 
as verbally codified experiences. It has been hypothesized that difficulties of trau-
matized patients in translating their sensations into words could be linked to struc-
tural and functional changes in the activity of brain regions responsible for retrieving 
emotional memories and for language.

These observations support the hypotheses of LeDoux [75] according to which 
emotional memories can be established without a conscious evaluation of the 
encoded information. Specifically, sensory information entering the CNS through 
the sense organs passes to the thalamus which, in turn, sends this raw sensory infor-
mation to the amygdala and prefrontal cortex for further evaluation; the amygdala 
interprets the emotional value of incoming information, codes its emotional mean-
ing, and passes it to brain areas that control behavioral, autonomous, and neurohor-
monal response systems. In other words, the amygdala transforms sensory stimuli 
into emotional and hormonal signals, initiating and controlling emotional responses. 
Because the input from the thalamus reaches the amygdala before the processed 
information arrives from the neocortex, LeDoux suggests that this first input from 
the thalamus “prepares” the amygdala to process the information that comes later 
from the cortex so that the emotional evaluation of sensory input precedes conscious 
emotional experience. Subjects can, therefore, be activated physiologically and by 
hormonal pathways even before they are able to consciously evaluate what they are 
reacting to. Once the amygdala has assigned emotional value to sensory inputs, 
other brain structures, including the hippocampus and prefrontal cortex, organize 
the information and integrate it with the preexisting ones. The intensity of hippo-
campal activation depends on the intensity of the input coming from the amygdala: 
the greater the value assigned by the amygdala, the more stable input encoding will 
be, thus giving rise to a more long-lasting memory. However, while moderate or 
high amygdala activation promotes long-term enhancement of explicit hippocampus- 
mediated memory, excessive stimulation damages hippocampus functioning. When 
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this happens, the sensory impressions of the experience are stored in memory but, 
since the hippocampus is not able to fulfill its integrative function and to support the 
spatio-temporal contextualization of the information, these impressions are not 
organized in a unitary way: the experience is encoded and later recovered as affec-
tive states, sensorimotor modalities, physical sensations, and visual images, per-
ceived as unrelated, and separated from other life experiences.

In the chronic stress models that lead to amygdala neuronal hypertrophy and 
shrinkage of dendrites in hippocampus, shrinkage of dendrites and loss of spines 
throughout the medial prefrontal cortex, and dendrites expansion in the orbitofron-
tal cortex were also hypothesized [76]. Because the orbitofrontal cortex is involved 
in determining the saliency of reward or punishment [77], this may reinforce the 
changes observed in the basolateral amygdala. For the medial prefrontal cortex, a 
stress-induced impairment was linked to poor cognitive flexibility in both animal 
and human studies [76, 78, 79].

Myelinated regions, such as the corpus callosum, are potentially vulnerable to 
the impact of early exposure to excessive levels of stress hormones, which suppress 
the glial cell division critical for myelination [80]. Pioneering studies by Denenberg 
showed that corpus callosum volume is markedly affected by early experience and 
that the effects are gender-dependent [81, 82]. Other authors [83] provided the first 
indication that the corpus callosum may be adversely affected by CT: they noted a 
marked reduction in the volume of the middle portions of the corpus callosum in 
child psychiatric patients (in particular boys) with a substantiated history of abuse 
or neglect versus control subjects. Likewise, De Bellis [84] showed reduced corpus 
callosum volume in children with a history of abuse and PTSD, with boys more 
affected than girls. More recently, it has been found that the corpus callosum is 
particularly vulnerable to the effects of neglect in boys, while seems to be more 
vulnerable to the adverse effects of sexual abuse in girls [85]. Reduced size of the 
corpus callosum was associated with reduced communication between left and right 
hemispheres [86].

Another brain region that is extraordinarily sensitive to the effects of early 
maltreatment is the cerebellar vermis [7]. The vermis has a protracted period of 
postnatal development and may produce granule cells postnatally [87]. The ver-
mis has also the highest density of glucocorticoid receptors during development, 
exceeding that of the hippocampus [88–90], and may be particularly vulnerable to 
the effects of stress hormones [91, 92]. Anderson and colleagues [93] studied the 
association between activity in the cerebellar vermis and symptoms of limbic irri-
tability in both healthy young adult control subjects and young adults with a his-
tory of repeated sexual abuse. They found a significant correlation between 
activity in the cerebellar vermis and the degree of limbic irritability in both healthy 
young adult control subjects and young adults with a history of repeated sexual 
abuse. However, at any level of limbic symptomatology, there was a marked 
decrease in perfusion of the vermis in subjects with abuse history, suggesting a 
functional impairment in the activity of the cerebellar vermis. These findings indi-
cate that early trauma could interfere with the development of the vermis and 
produce neuropsychiatric symptoms.
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Overall, childhood stress is linked to neuronal irritability, electroencephalo-
graphic abnormalities, and symptoms suggestive of temporal lobe epilepsy. It is also 
associated with reduced growth of the left hemisphere (including the neocortex, 
hippocampus, and amygdala), reduced size of the corpus callosum, and attenuated 
activity in the cerebellar vermis. There is a close association between the effects of 
early maltreatments on brain development and the array of psychiatric symptoms 
observed in abused patients. These modifications in development are designed to 
adapt individuals to cope with high levels of stress or deprivation that they may 
expect to encounter throughout the rest of their life. In this way, people, and there-
fore their brain, select an alternative developmental pathway that will best match 
their wiring and configuration to the environment in which, based on early experi-
ence, they expected to survive and reproduce.

A future research goal should provide a neurobiological framework for under-
standing positive health, positive effect, self-efficacy, and self-esteem. Moreover, it 
should necessarily understand how these components are biologically embedded in 
a nurturing environment by epigenetic influences, including effects on reactive 
alleles in the genome. Finally, it should clarify how children’s experiences during 
development contribute to such biological processes and how they may affect the 
individual response to stress later in their life.

18.2.4  Trauma and Disturbances Correlated 
to Neurobiological Alterations

18.2.4.1  CTs and Chronic Diseases in Adulthood
As mentioned in the previous paragraphs, CTs are psychosocial stressors that occur 
in childhood and have been shown to be associated with significant morbidity and 
mortality in adulthood. Increased risky behaviors that contribute to poor health have 
been associated with increased incidence of chronic diseases in adulthood, such as 
ischemic heart disease, type II diabetes, obesity, autoimmune disease, liver disease, 
and depression [1, 5, 94–97]. It has been shown that individuals with six or more 
CTs die nearly 20 years earlier than those with no experience of CT history. One 
explanation of this mechanism is that CTs are toxic psychosocial stressors that con-
tribute to physiological dysregulation. Such dysregulation occurs in the stress 
response and influences metabolic hormone levels, inflammatory markers, and 
immune mediators, thus providing pathways to cardiovascular, metabolic, and 
immune diseases [98]. More specifically, recent evidence suggests that three CTs 
stand out as contributing factors of low socioeconomic status, maltreatment, and 
social isolation [99]. Low socioeconomic status in childhood is a recognized risk 
factor for age-related disease, such as cardiovascular disease [100]. Childhood 
socioeconomic disadvantage predicts age-related-disease risks, such as elevated 
inflammation levels and the clustering of metabolic risk markers in adulthood [14, 
101, 102]. Conversely, the impact of low childhood socioeconomic status on later 
depression risk is still debated [103]. Some studies showed that childhood maltreat-
ment could also contribute to age-related-disease risks. Childhood maltreatment is 
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a recognized predictor of adult depression [104], and emerging evidence suggests 
that childhood maltreatment could also contribute to the risk of inflammation and 
metabolic risk in adult life [5, 105, 106]. Finally, it is increasingly recognized that 
subjects experiencing social isolation are at greater risk for disease [107–109]. 
Adverse psychosocial experiences, such as social isolation, could be particularly 
detrimental in the developing child [110], and initial findings suggest that childhood 
social isolation may have durable effects on the clustering of metabolic risk markers 
in adult life [111]. Most studies have examined the association between a single CT 
and a single age-related-disease risk (e.g., childhood maltreatment and adult depres-
sion [103] or low childhood socioeconomic status and elevated adult inflammation 
[101]). Therefore, the following three important issues are still unanswered: (1) Are 
the effects of different CTs distinct from each other? To the extent that multiple CTs 
co-occur in the same individuals, is it possible that their effects on adult health are 
not independent and unique? (2) Are the effects of different CTs pervasive in differ-
ent biological systems? Could each CT influence a single age-related-disease risk in 
a single stress-sensitive system or each CT influence multiple age-related disease 
risks? (3) Are the effects of CTs independent from the influence of other known risk 
factors for age-related disease? Have CTs to coexist with other developmental risk 
factors for poor adult health, including low birth weight [112], family history of 
disease [113], and childhood overweight [114]? Thus, it is important to test whether 
CTs exert an influence on adult outcomes that is independent of these established 
risk factors.

18.2.4.2  CTs and Dementia Risk
A number of studies confirm that stressful life events may have adverse effects on 
cognitive function, especially in old age [115], being associated with increased risk 
for dementia and AD in particular [116, 117]. Previous studies have reported that 
older APOE-E4 allele carriers, when exposed to stress, suffered from worse cogni-
tive functioning, compared to older persons with stress, not carriers of the APOE-E4 
allele [118, 119].

The relationship between childhood adversity and cognitive decline or dementia 
in older adults is also emerging across various populations. Some longitudinal 
cohort studies demonstrated an association between dementia, particularly AD, and 
adverse childhood factors including death of a parent in childhood [120], or lower 
socioeconomic status [121] (Swedish and US cohorts, respectively). In the 
Longitudinal Aging Study Amsterdam, older adults with a history of childhood 
stress had more rapid cognitive decline over a 10-year period, but only in the context 
of depressive symptoms [122]. Similarly, in a French cohort, late-life depression 
and cognitive decline were associated with some early stressful life events [123, 
124]. A large cross-sectional study in central Africa [125] also found that a diagno-
sis of mild cognitive impairment was associated with a higher number of early 
stressful life events, although here the association was limited to those without 
depressive symptoms, and was not found for dementia diagnosis. Finally, a study 
conducted on older Aboriginal Australians clearly showed the impact of childhood 
stress on emotional health and dementia, in particular AD [126].
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The mechanisms underlying relationship between childhood stress, adult mental 
health problems, and late-life dementia include the following: reduced development 
of prefrontal cortex and frontostriatal limbic circuitry, with corresponding reduced 
executive functioning, developmental dysfunctions of the HPA axis, that secretes 
the stress hormones, and stress response throughout the lifespan [127–129]. As pre-
viously discussed, cortisol is able to cross the blood–brain barrier and to bind recep-
tors in various regions of the brain known to be involved in memory and learning, 
such as the hippocampus, amygdala, and frontal lobes, consequently influencing 
cognitive function [130]. Then, subsequent chronic inflammation could precipitate 
the amyloid cascade which, coupled with reduced brain/cognitive reserve and accu-
mulated hippocampal insults/atrophy, may accelerate the onset of AD [127, 131]. 
Furthermore, epigenetic and intergenerational factors could also contribute to 
increased susceptibility for some individuals to the neurobiological effects of the 
exposure to early life stress [132].

There is evidence that strongly suggests potent effects of early life stress at the 
cellular level, which can be evidenced by network electrophysiology. Most of this 
work focuses on LTP, aiming at better understanding effects of early experience on 
memory, and also pathophysiology-related modifications in epilepsy models [133]. 
Moreover, there are several studies suggesting that experience of CTs can affect 
neurodevelopment through epigenetic mechanisms. Thus, early adverse environ-
ment can lead to changes in gene expression causing functional and structural 
changes to brain, neuroendocrine, autonomic and immune functions that may affect 
the way individuals respond to stress later in life [1, 127, 134–137]. Beyond affect-
ing the biological response to adult stressors, childhood adversity increases the like-
lihood of engaging in health-risk behaviors in adolescence and adulthood [5, 
138–140], and may adversely affect adult-life social resources, coping skills and 
emotional functioning/distress [141]. All such factors may lead to a disabling pro-
cess [142], generating negative changes in body structure and function (impair-
ments), activity limitations, and participation restrictions. In other words, CTs may 
be associated with increased rates of disability, which increase with the number of 
CT categories experienced. Indeed, there is evidence that childhood adversity can 
cause persistent alterations in the biological stress response, which may affect how 
individuals react to disabling impairments in adulthood.

Recognition of these facts provides clear opportunity for early interventions 
[143, 144].

18.2.4.3  CTs, Amnesia for Childhood Events, and Memory 
Integration in Adult Survivors

Several studies have been conducted in order to investigate the impact of CTs on 
memory. Disturbances in autobiographical memories [145, 146] related to child-
hood are constituted by memory disruptions, and characterized by the inability to 
remember events from this life period. Despite having been identified by Freud 
nearly 100  years ago [147], childhood autobiographical memory disturbances 
remain poorly understood. Relationships between childhood physical and sexual 
abuse and deficits in short-term memory [148] and childhood autobiographical 
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memory disturbances [149] have been observed among adult survivors. Brown and 
collaborators [150] showed a strong graded relation between the accumulation of 
CT experiences and autobiographical memory disturbances with no gender differ-
ences. These findings are in line with those of Edwards and collaborators [149], and 
suggest that experiencing multiple forms of CT is associated with increased likeli-
hood of childhood autobiographical memory disturbances.

Current evidence from epidemiological and neurobiological studies suggests 
that trauma occurring in early life, such as child maltreatment and related trau-
matic stressors, could alter brain structure and function resulting in possible 
long-term effects [1, 151, 152]. As a consequence, the normal development of the 
hippocampus, which plays a role in memory storage and retrieval, may be vul-
nerable to the upregulation of the HPA axis that occurs in maltreated children 
[153–158]. In fact, lower hippocampal volume has been observed in women 
sexually abused during their childhood [9, 13]. The prevalence of childhood 
autobiographical memory disturbance decreased with increasing age, perhaps 
because of older respondents’ fear of dementia-related memory loss or of stereo-
types related to aging [149]. However, in Brown’s study, participants were 
unaware of the concept that autobiographical memory disturbance is related to 
their childhood experiences, and there is no reason to suspect systematic over-
reporting of traumatic experiences by younger persons with autobiographical 
memory disturbance.

Schiffer et al. [159] used auditory-evoked potentials to study laterality and hemi-
spheric integration of memories in adults with a history of childhood maltreatment 
who were currently well functioning and who had no active psychiatric diagnosis. 
Subjects were asked to actively recall neutral or work-related memory, and were 
then asked to recall a disturbing memory from childhood and the associated affect. 
In normal subjects, both hemispheres appeared to be equally involved in the recall 
of these memories while, in adults with a history of CT, there was a dramatic differ-
ence. During recall of the neutral memory, there was a marked suppression of the 
evoked potential response over the left hemisphere indicative of increased left hemi-
sphere processing. During recall of the disturbing memory, there was a robust shift 
in laterality with the evoked potential response being suppressed over the right 
hemisphere, which is indicative of enhanced right hemisphere activation. These 
results suggest that early maltreatment is associated with increased hemispheric 
laterality and decreased hemispheric integration.

18.2.4.4  CTs and Other Disturbances: Sleep Disorders, Language, 
and Vasovagal Syncope

One study conducted in the USA showed that adults with experience of CTs 
could have multiple sleep disorders [160]. Sleep disorders are estimated to affect 
50–70 million Americans, and have cumulative effects over time [161]. They do 
not only contribute to diminished work-related productivity but also lead to 
severe health outcomes such as obesity, hypertension, diabetes, occupational 
injuries, depression, and premature mortality [162–166]. The exposure to stress 
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or trauma in childhood causes general circadian dysregulation, thereby disrupt-
ing sleep regulation. However, the mechanism through which CT experiences 
alter circadian regulation is unclear. There is substantial evidence of a key role of 
the CRH in sleep disorders, such that elevated CRH and HPA axis hyperactivity 
are associated with reduced sleep [167, 168]. It is therefore possible that child-
hood adversity increases CRH reactivity, which subsequently affects sleep qual-
ity, but researches concerning the association between CT experiences and 
cortisol are still inconclusive. Several investigators have shown that a history of 
childhood abuse or maltreatment is associated with increased cortisol reactivity, 
supporting the proposed hypothesis [169–173], while others have shown that CT 
experiences are associated with diminished cortisol reactivity [174–176]. Thus, 
it is unclear whether or not elevated CRH explains the association with 
poorer sleep.

Another proposed mechanism of this association is the increased neuronal 
activity, as measured by electroencephalography (EEG), particularly in patients 
with insomnia. There is evidence that individuals suffering from insomnia have 
increased β EEG activity [177–179]. Additionally, this mechanism may be linked 
to the previously discussed one involving elevated CRH and neuronal hyperactiv-
ity. Finally, another plausible mechanism that could explain the relationship 
between experiences of CTs and adult sleep outcomes involves the development 
of a mood disorder due to traumatic stress experienced during childhood or ado-
lescence. Childhood and adolescence are periods of rapid brain development. 
Neuroimaging studies have provided evidence that traumatic experiences during 
this developmental stage interfere with normal brain development and impair the 
capability to develop life skills necessary for becoming independent adults [180]. 
This impairment is often associated with psychiatric disorders, such as PTSD and 
major depressive disorder, of which sleep disturbance is a common symptom 
[180]. However, each proposed mechanism does not fully explain the observed 
relationships between CTs and sleep disturbances; therefore, it is more probable 
that these mechanisms may interact with one another involving both biological 
and social pathways [160].

In the few published studies, deficits in language development, related to poten-
tial abnormalities in the superior temporal gyrus, were also reported in maltreated 
children [181]. Moreover, it has been demonstrated that CT, in particular childhood 
sexual and physical abuse and maltreatment, can contribute to a lifelong vasovagal 
syncope tendency [182–184]. A possible explanation of the relations between CT 
and vasovagal syncope is that a stress response could be decoupled from the original 
acute stressor (i.e., such that a stress response occurs despite no ongoing threat—as 
in panic disorder or PTSD). Thus, a vasovagal syncope tendency may become habit-
uated in youth exposed to CT and persist throughout one’s lifetime. Accordingly, 
vasovagal syncope tendency and psychological responses to CT could therefore 
have common neural substrates (i.e., CT may lead to alterations in brain regions 
with relevance to both vasovagal syncope tendency and psychological responses) 
[185, 186].
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18.3  Conclusions

Neither youth nor innocence provides protection from the ravages of fate. In fact, 
exposure to traumatic stress may occur at any point along the developmental con-
tinuum. Since it occurs during a time when the brain is undergoing enormous 
changes, the impact of severe stress may leave an indelible print on the brain struc-
ture and function [7] as it is designed to be sculpted into its final configuration by 
the effects of early experience [187].

The ongoing effects of CT need to be recognized as people grow older, particu-
larly in terms of dementia prevention and care, as well as in populations with greater 
exposure to childhood adversity. In particular, data from the literature indicate that 
children exposed to CT experiences are more likely to have age-related-disease 
risks in adult life, regardless of their familial liability for diseases, birth weight, 
childhood weight, and adult low socioeconomic status and health behaviors. Thus, 
promoting healthy psychosocial experiences for children is necessary to improve 
the quality of longer lives and reduce health-care costs of age-related diseases [99]. 
Moreover, early detection of history of CT experiences is critical in developing 
trauma-informed care for subsequent health consequences and in preventing further 
adverse health outcomes.
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19.1  The Hurtful and Subverting Experience 
of Childhood Trauma

Childhood trauma (CT) experiences [1] include physical, emotional, and sexual 
abuse; physical and emotional neglect; growing up in a home with divorced parents, 
domestic violence, substance abuse, or mentally ill or incarcerated household mem-
bers. These experiences negatively affect childhood development, leading to physi-
cal and mental health problems throughout life. Indeed, CT is associated with 
multiple adverse outcomes in adulthood, such as cardiovascular disease, liver dis-
ease, chronic obstructive pulmonary disease, suicide attempts, alcohol dependence, 
marital problems, intravenous drug use, and many more [1, 2]. Moreover, trauma 
survivors are often found in psychiatric and psychological outpatient clinics and 
practices as well as in inpatient psychiatric settings; it has been reported that 50–70% 
of patients in these settings are trauma survivors [3, 4]. Prevalence of CT exposure in 
borderline personality disorder patients has been evidenced to be as high as 92% [5] 
and it reaches 82% in individuals diagnosed with psychotic or affective disorders [6]. 
According to van der Kolk’s definition [7], complex trauma in childhood and the 
potential for negative outcomes in adult life differ from “simple trauma” or a single 
traumatic event, such as natural disaster. Symptoms of post- traumatic stress disor-
ders (PTSD) in chronically traumatized children are usually not prominent and tend 
to be obscured by cognitive, affective, social, and physical problems that range from 
learning disabilities to aggression against the self and others [8–12]. Lack of capacity 
for emotional self-regulation is probably the most striking feature of chronically 
traumatized children [13]. Indeed, chronic maltreatments have pervasive effects on 
the development of mind and brain. Chronic trauma interferes with development of 
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several brain areas [14] and therefore with the capability to integrate sensory, emo-
tional, and cognitive information into a cohesive whole. Indeed, chronic trauma cor-
rupts the normal maturation of brain areas involved not only in the regulation of body 
homeostasis, such as the brain stem and locus coeruleus, but also of areas related to 
the brain memory systems (including hippocampus, amygdala, frontal cortex) and of 
areas involved in executive functioning (including the orbitofrontal cortex, the cingu-
late, and the dorsolateral prefrontal cortex) [15]. Further, trauma may also affect the 
neuroendocrine system, including the hypothalamic–pituitary–adrenal (HPA) axis, 
and every conceivable neurotransmitter system [16, 17].

19.2  Defining the Concept of Stigma

Variations in conceptualization, definition, type, and degree of stigma exist and 
derive from both the situational and multidisciplinary application of the term [18]. 
Although using separate and often different terminology and measures, a conspicu-
ous body of research exists on mental illness stigma [19, 20], minority sexual iden-
tity stigma [21, 22], HIV+/AIDS stigma [23–25], epilepsy stigma [26], and domestic 
violence [27, 28], among others. The landmark publication in the field is indubita-
bly “Stigma: Notes on the Management of Spoiled Identity” of Erving Goffman 
[29]. His pioneering treatise goes beyond the realm of sociology—from where it 
arose—to reach also other fields, including medicine, health sciences, criminology, 
and psychology. Goffman [29] viewed stigma as a process based on the social con-
struction of identity. Persons who become associated with a stigmatized condition 
thus pass from a “normal” to a “discredited” or “discreditable” social status [29]. 
The concept of stigma has undergone important shifts in definition and character-
ization since this initial articulation and has been investigated both at the individual 
and social level [30]. Corrigan and colleagues [31] postulate that the impact of 
stigma is twofold. Public stigma comprises reactions of the general public toward a 
group based on stigma about that group [32]. Perceived social stigma may become 
internalized and may result in self-stigma (i.e., the personal endorsement of stereo-
types about oneself and the resulting prejudice and self-discrimination) [31, 33, 34]. 
Both public and self-stigma may be understood in terms of three components: ste-
reotypes, prejudice, and discrimination [31, 32] (see Table 19.1).

Although stereotypes are considered an efficient way to categorize information 
on different social groups [35, 36], when linked to a negative label (i.e., strange, 
dangerousness, incompetence) they change into negative beliefs (negative stereo-
types). People who endorse negative stereotypes develop negative feelings and 
emotional reactions (i.e., anger, fear, shame): this is known as prejudice. From this 
emotional reaction comes discrimination or the behavioral response to having nega-
tive thoughts and feelings about a person (or the self) in a stigmatized out-group.

Within the area of social psychology, several functions are attributed to stigmati-
zation: to maintain inequalities between groups (keeping people down), to encour-
age deviants to conform to in-group norms (keeping people in), and to exclude 
dangerous deviants to preserve survival of the group (keeping people away) [37, 38].
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More recently, Pryor and Reeder [39] proposed a conceptual model that, building 
on previous theories [33, 40], depicts four dynamically interrelated manifestations 
of stigma (see Fig. 19.1).

Table 19.1 Components of public and self-stigma (based on Rusch and collaborators [32])

Public stigma Self-stigma
Stereotype: Stereotype:
Negative belief about a group such as Negative belief about the self such as
  • Incompetence   • Incompetence
  • Character weakness   • Character weakness
  • Dangerousness   • Dangerousness
Prejudice: Prejudice:
Agreement with belief and/or negative emotional 
reaction such as

Agreement with belief and/or negative 
emotional reaction such as

  • Anger or   • Low self-esteem or
  • Fear   • Low self-efficacy
Discrimination: Discrimination:
Behavior response to prejudice such as: Behavior response to prejudice such as
  • Avoidance of work and housing opportunities   •  Fails to pursue work and housing 

opportunities
  • Withholding help   • Does not seek help

Structural Stigma

Stigma by
Association

Self-Stigma

Public
Stigma

Fig. 19.1 Four types of stigma (adapted from Pryor & Reeder, 2011 and Arjan E. R, 2013 [18, 39])
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Public stigma has been conceptualized as the core of this system. Ultimately, 
these authors refer to public stigma as people’s social and psychological reactions 
to someone they perceive as having a stigmatized condition. Stigma by association 
involves social and psychological reactions to people associated with a stigmatized 
person and people’s reactions to being associated with a stigmatized person. 
Structural stigma is defined as the “legitimatization and perpetuation of a stigma-
tized status by society’s institutions and ideological systems” [39]. Finally, self- 
stigma reflects the social and psychological impact of possessing a stigma and the 
potential internalization of the negative beliefs, stereotypes, and feelings associated 
with the stigmatized condition. Self-stigma has cognitive, affective, and behavioral 
components [41] and operates at both the explicit and implicit level [42].

Transversally, the burden of stigmatization oppresses the individual both on the 
social and personal sphere. On a societal level, it implies discriminatory behaviors, 
victimization, isolation, and alienation and fosters myths and stereotypes [43]. At 
the individual level, it determines unnecessary suffering since stigmatized identities 
have higher levels of psychological distress [44], it limits help-seeking behaviors 
[45], and impedes positive treatment effects [46].

19.3  From Childhood Trauma Experience to Stigmatization 
Experience: The Young “Self” Shame 
and the Attributional Style

Despite the very large effort placed in fighting the stigma surrounding mental ill-
ness, the importance of the stigma related to CT still remains in dim light. Stigma is 
rooted in the collective processes of shaming, social control, and maintenance of 
in-group boundaries and can silence the actors in their attempts to give voice to their 
distress and to identify sources of trauma [47]. Healing from the negative effects of 
CT is anything but easy, particularly when the truth of the traumatic experience 
itself is denied or nullified by the victim or by her/his inner circle. Adult survivors 
often feel ashamed about and stigmatized for their childhood adversity. This makes 
it difficult to even recognize that these events occurred. Further, in the case, the 
abuse is committed within the context of trust violation and by a significant person 
(or institution) on whom the child depends, recovery is enormously compli-
cated [48].

CT negatively affect the child’s developing sense of self, impairing psychologi-
cal growth, allocation of blame, emotion regulation, and modeling of constructive 
coping skills [49, 50]. The victims of CT struggle to form a coherent sense of self: 
their representations of self, others, and the world are deeply compromised [51]. 
Chronic traumatic experiences in childhood are internalized as dysfunctional allo-
cation of blame and shame resulting in self-blame and self-loathing [7]. When vic-
tims feel bad and blameworthy, the experience of stigmatization arises. Feiring and 
colleagues [52] define stigmatization as an attributional style of self-blame for nega-
tive events and the emotional experience of shame. In the self-evaluation process, 
two dimensions are crucial: the locus of cause, e.g. internal versus external, and the 
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specificity, e.g. global versus specific [53]. In particular, internal attributions occur 
when the self is blamed for the abuse and external attributions when another person 
is blamed for the negative event. Global attributions involve the whole self, whereas 
specific attributions refer to particular aspects of the self. These two dimensions of 
attribution are central to determining shame, guilt, and pride. Shame results from 
attributing failures to an internal, global cause. Guilt is determined by the attribution 
of failures to internal, specific aspects of the self. When success is attributed to 
internal, specific factors, the corresponding emotion is pride [53, 54]. A third dimen-
sion in attribution processes is the stability as opposed to instability, regarding the 
perceived reason for an event to having occurred [55]. Internal, stable global attribu-
tions for negative events are most likely to lead to shame [52, 53].

Several works suggest that guilt and shame are phenomenologically distinct and 
involve different cognitive processes [56–58]. Both involve negative affect, but they 
differ on focus. Guilt focuses on the specific features or actions of the self that led 
to failures. Conversely, shame has the total or global self as the focus. Because the 
cognitive-attributional process is focalized on actualized actions, rather than on the 
global self, the feeling of guilt is not as intensely harmful as shame. The phenome-
nological experience of shame is a desire to hide, disappear, or die: shame is a 
dejected, humiliation-based emotional state in which the individual desires to shrink 
and hide the exposed and spoiled self [53]. In the dynamic of stigmatization [59], 
shame is the emotional component and a self-blaming attributional style is the cog-
nitive component. Both the clinical and empirical literature link shame with affec-
tive disorders and trauma sequelae [53, 60–63]. Indeed, how the victim evaluates 
the abuse and, in particular, a self-blaming attributional style, has been found to be 
related to psychological distress [64–68].

19.4  Neuroscience of Stigma

The modern social neuroscience approach integrates ideas from multiple research 
areas in psychology and neuroscience to address questions about possible neurobio-
logical correlates of social processes. Ultimately, stigma, prejudice, and discrimina-
tion, although deeply influenced by our sociocultural environment [69], depend 
upon complex interactions among brain areas and counterbalance of neurotransmit-
ters. Exploring the role of specific neurobiological systems and brain structures 
underlying complex social psychological phenomena, such as person perception 
and racial bias, will improve our understanding and consolidate our knowledge on 
the mechanisms underlying commonly observed behavioral effects of stigma [70]. 
Within this field, functional imaging techniques, such as functional MRI (fMRI), 
give the opportunity to closely investigate the relationship between environment 
and brain. Although available studies refer to the effect of stigma in the general 
population more than in childhood, it is worth to quickly overview their findings. To 
date, most work in social neuroscience has analyzed mental processes and brain 
regions that are activated in the perpetrator when people employ stereotypes to per-
ceive and interpret their social world [71–78]. Emerging social neuroscience 
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research demonstrated the pivotal role of amygdala and insula in coordinating rapid 
responses to emotionally salient or threatening situations [76, 79, 80]. For example, 
brain-imaging studies have demonstrated that when viewing black versus white 
faces, responses in the amygdala powerfully predict unconscious measures of racial 
prejudice [74]. Beyond the amygdala and the insula, a vast network of complemen-
tary neural regions is engaged during implicit or explicit evaluations of stigmatized 
targets [73, 77, 80–82]. They include the anterior cingulate cortex (ACC) [81, 83, 
84], the lateral prefrontal cortex (PFC), the ventrolateral prefrontal cortex (VLPFC), 
and the dorsolateral prefrontal cortex (DLPFC) [73, 77, 82, 85–88]. Automatic acti-
vation of phylogenetically ancient emotion-processing mechanisms within the brain 
may trigger biases toward stigmatized individuals and prejudicial thoughts, whereas 
evolutionarily more recent frontal brain regions manage conscious and regulatory 
control. Although these areas are the same generally engaged in emotional control, 
more recent studies have demonstrated that stigma regulation has a unique activity 
profile distinct from general emotion regulation. Krendl and colleagues [79] in an 
fMRI study found that participants had higher activity in the ACC, and in the lateral 
and medial PFC during attempts to regulate their negative affect to images of stig-
matized individuals, as compared to images of non-stigmatized individuals.

Less effort has been allocated to understanding the perspective of stigmatized 
individuals with respect to what it means and how it feels to belong to a stigma-
tized group, how they deal with the effects of stereotype threats, and how they use 
coping mechanisms to protect their social identity. Stereotype threat occurs when 
individuals worry about conforming to a negative stereotype regarding their group, 
resulting in the feeling of being judged or treated in terms of a negative stereotype 
[89], and leading to underperformance on evaluative or other tasks. Examples of 
stereotype threat are applicable to African Americans, who are well aware of the 
negative stereotypes questioning their intellectual ability [89], as well as to women 
affected by the negative stereotype regarding their gender and math performance 
[90], or the negative stereotype related to women’s inferior spatial reasoning abili-
ties [91]. When compared with situations requiring them to display that specific 
ability, women fear confirming the stereotype, and because of that, they end up 
activating neural processes that impede their optimal performance. In particular, 
Krendl and colleagues [90], in an fMRI study, compared a control group of women 
with a group of women in the threat condition where they have been reminded of 
the negative stereotype about women and math performance. Their findings indi-
cated that in performing a math test, the control group properly activated neural 
regions associated with math learning, such as the inferior prefrontal cortex, left 
inferior parietal cortex, and bilateral angular gyrus [92, 93]. Conversely, women 
under the stereotype threat condition did not show this enhanced activation. Instead, 
they activated brain areas involved in emotional self-regulation and in processing 
affective information and social feedback like the ventral anterior cingulate cortex 
[94, 95]. These results suggest that stereotype threat afflicts the normal brain func-
tioning through a twofold mechanism: by disengaging executive and cognitive 
control necessary for achieving a specific task and by recruiting areas responsible 
for affective regulations, hyperarousal, emotional salience, and for managing the 
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physiological stress response. These studies demonstrate the detrimental effect of 
a threatening stereotype, potentially suggesting a risk for internalization of nega-
tive beliefs and feelings associated with a stigmatized condition. The main point is 
that such conditions can affect behaviors and decisions in domains unrelated to the 
threatening stereotype, determining a threat to the whole self-concept even at the 
neural level.

19.5  Childhood Sexual Abuse and Stigma: 
A Paradigmatic Case

CT, childhood sexual abuse (SA) in particular, is significantly associated with higher 
levels of stigmatization and to the risk of developing psychopathology and interper-
sonal problems [96]. SA is defined as experiencing sexual molestation by an adult 
or older adolescent who is a family member, relative, familiar person, or stranger 
[97] and occurs in any setting, from home to aggregation places e.g. school or 
church. By definition, both physical contact (e.g., fondling, oral, anal, or vaginal 
penetration) and nonphysical contact (e.g., exhibitionism or exposure to pornogra-
phy) qualify for SA. Given the peculiar nature of SA linked to the obtrusive attack 
to the self and to the social condemnation of those who violate the rules of sexual 
conduct, victims of childhood SA are particularly at risk for self-blame attributions 
and experiencing shame. Indeed, the concealed circumstances in which childhood 
SA occurs, the devaluation of the victim by the perpetrator, and the social taboos 
against this kind of criminal behaviors increase the chance that children will experi-
ence shame and self-blame and, in turn, consider themselves as responsible for the 
abuse [96]. Moreover, because females are more likely to experience shame when 
they perceive to have transgressed a social rule, abused girls are more likely to 
implement poor adjustment strategies and to develop depression compared to boys 
[98]. A cross-sectional study [99] found that college women with a history of child-
hood SA reported more stigma, including some aspects related to shame, after 
adulthood sexual assault, compared to women without history of childhood SA. The 
developmental period during which the abuse occurs is a further determinant in the 
stigmatization processes: the prepubescent period seems to be more at risk com-
pared to early childhood or adolescence [100]. Therefore, the victim’s attributions 
about the event, the victim’s sex, the developmental period, and the presence of 
social support determine the differential likeness that shame will follow childhood 
SA. The negative emotion of stigmatization may occur during each phase of the 
abuse experience: during abuse perpetration or when the abuse is revealed and con-
tinues once the abuse and its discovery have ended [52]. Individuals who report 
more stigmatization and lack of coping resources, such as social support [101], have 
higher levels of psychological distress [44]. In particular, the level of shame and 
self-blame intensity can help identifying those SA victims who are most at risk for 
psychological and interpersonal problems. Several research focuses on long-term 
outcomes of childhood SA [96, 100, 102]. Berkowski and colleagues [102] investi-
gated possible coping strategies in victims of childhood SA and, in particular, the 
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potential development of paranormal beliefs. Authors speculated that the latter 
might arise as coping mechanisms and means of control in order to deal with the 
added psychological stress of stigmatization. Therefore, authors predict a more 
strict correlation between trauma and the paranormal beliefs considered to involve 
control (e.g., witchcraft, psychic abilities, superstition, precognition). Their results 
demonstrated that stigmatization was strongly related to trauma experience and also 
to increased paranormal beliefs and that the interaction between stigma and trauma 
may result in increased paranormal beliefs [102].

Subsequent sexual difficulties may occur in childhood SA victims [59]. Distorted 
feelings and beliefs about the self during nonconsensual sex may corrupt sexual 
feelings and behaviors during consensual sex. The development of a positive sexual 
self-schema can be disrupted by self-blame and shame [103]. When the sexual self–
schema is damaged, the elaboration of a coherent sexuality becomes significantly 
more challenging, and the development of intimacy is substituted by fear of self- 
exposure, anxiety about partner’s disapproval, and expectations of reprobation from 
others [104]. Individuals with a self-blaming attribution style believe they deserve 
disrespectful and aggressive behaviors from their partners [105, 106]. This style 
determines frustration in engaging in close relationships, poor relationship quality, 
and risky relationship behavior [97, 107, 108]. Recently, Feiring and colleagues 
[96], while investigating the development of romantic intimacy problems after 
childhood SA, found that the degree of stigmatization, more than abuse severity, 
predicted sexual difficulties. Their findings emphasize the observation that by tar-
geting youths’ cognitive and emotional processing of self-blame attributions and 
shame, concurrent distress and subsequent sexual problems may be alleviated and 
prevented. Further, promoting healthier sexuality not only reduces the risk of infec-
tion and sexual dysfunctions but also encourages more satisfying and intimate 
romantic relationships.

19.6  Stigma Strikes Twice: The Rough Reconstruction 
of the Self

As already stated, stigmatization following CT experiences fragments the sense of 
the self. The victims experience the disruption of affect regulation, attachment pat-
terns, autonomy, a balanced worldview, and a delay in the development of other 
competencies which are supposed to mature in childhood [7]. Their identity as indi-
viduals has been seriously thwarted impacting their ability to form reciprocal and 
solid relationships with others and in turn making them difficult to reach healthy 
adulthood [109]. Traumatized children have to grow with a plethora of emotional 
and psychological turmoil and to accept them as emanating from the self. Unable to 
justify their struggle, they sometimes conceal their trauma for many years, rather 
than making it visible. Early adult life accelerates a search for meaning, relief, and 
professional help. Help-seeking provides a route to externalizing shame and blame 
and to bring an enduring sense to adult life. Once this path has been undertaken, 
these individuals are forced to deal with new frustrations. Indeed, there is the con-
crete possibility for many who have experienced CT to be revictimized by having 
their distress labeled with a mental health diagnosis [109]. Up to 70% of psychiatric 
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inpatients are reported to have experienced some form of childhood abuse [110]. 
Initially, a psychiatric diagnostic label is the essential key that gives meaning to 
years of unexplainable distress, and allows the victims to embrace self-value, and 
adult identity as separate from that of a traumatized child. The diagnostic label pro-
vides a context for their distress and creates a new narrative frame for their trauma 
history allocating it as only a part of their life story, not their entire identity. The 
psychiatric diagnosis is the instrument that separates the “self” as a worthy adult 
from the “self” as a traumatized child and facilitates positive changes. Nevertheless, 
despite the beneficial effect of receiving a diagnosis, being categorized under a psy-
chiatric label conceptually separate these individuals from others who do not have a 
label. They experience the fear of being labeled as “a crazy person” and are con-
cerned about social judgment and once again, about the stigma surrounding mental 
illness [109], thus potentially putting the self under attack again. These internalized 
stereotypes influence how individuals with CT experiences expect to be treated 
[111], which is mirrored by self-judgments based on the social assumption that 
those with mental illness are somehow “less than”. They are often so deeply influ-
enced by stereotypes concerning mental illness to become perpetrators themselves. 
Schomerus and colleagues [112] reported that persons who attribute their mental 
health problems to CT have less tolerant attitudes toward other persons with mental 
health problems and experience more stigma-related stress. Comparisons of groups 
with and without a history of sexual trauma revealed that those who experienced it 
exhibit a stronger endorsement of negative stereotypes about persons with mental 
illness, but also report more experiences of discrimination, social withdrawal, and 
alienation [113]. Overall, these data suggest that trauma history may lead to an 
increased vulnerability to stigmatizing beliefs. A potential underlying mechanism 
leading to negative and stigmatizing beliefs is that traumatized persons can be prone 
to unconscious scanning of the environment for threat [114], based on their personal 
experience that humans are able to be violent [115], which may also serve as a con-
firmation of negative self-beliefs [113]. Their personal experience might make them 
particularly susceptible to the prevalent public stereotype and may represent a bias 
resulting from rejection sensitivity. Finally, according to the progressive model of 
self-stigma [116], this negative evaluation of others would translate into more 
self-stigma.

19.7  Stigma: The Key for Therapeutic Intervention

We explored the concept of stigma, in its different components and types, and the 
relationship with CT. We highlighted the possible role that stigma has in the pro-
cesses of acceptance and elaboration of the traumatic event. Hence, intervention 
programs on CT survivors should focus on stigma and self-blame considering the 
treatment of stigmatized experiences as an additional target, besides symptom 
reduction. In a recent work, Shneider and colleagues [117] observed that the experi-
ence of stigmatization not only increases the risk of developing PTSD but also influ-
ences treatment effectiveness and the likelihood of spontaneous remission. Further, 
stigma could weaken the ability to react and hinder the processes of narration and 
care-seeking after trauma [47]. Stigmatized individuals showed a reduced frequency 
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of spontaneous remission, and higher symptoms scores before and after 6 weeks of 
treatment, demonstrating the negative powerful influence that stigmatization has on 
mental health recovery. Gilligan and Akhtar [118] showed that stigma is a key factor 
in the underreporting of abuse and related psychological disturbance. Specifically, 
they showed that mothers of abused children felt intense anxiety about the potential 
criticism that might arise in the community, and form local social services. Thus, 
they concealed the identities of the perpetrators in the community, rather than put-
ting the emotional needs of their children first, thereby endorsing a collective ethos 
of shame and stigmatization. It can be inferred that various types of stigma act as 
nonsystematic barriers (i.e., fear of others’ opinion, denial of the problem, lack of 
knowledge of treatment options due to noncommunication of the traumatic experi-
ence), thus dissuading the request for help and treatment. Therefore, it is clear that 
identifying through appropriate measures, the specific type of implicated stigma 
(public stigma, self-stigma, stigma by association, and/or structural stigma) is cru-
cial to lay the groundwork for a constructive change and to direct the psychological 
intervention. In fact, while public stigma can discourage people with CT experi-
ences from seeking help, due to feelings of embarrassment or shame [119, 120], 
self-stigma can also disincentives treatment when resulting in loss of self- esteem, 
poor self-efficacy, and questioning the point of trying to get better [121].

To allow a complete overview of the stigmatization processes, besides individual 
or group interviews, a series of different measurements suitable to assess diverse 
components and levels of stigma have been provided. In the past decades, a growing 
body of research has produced self-report and behavioral measures of implicit and 
explicit stigma. Internalized stigma scales assess to what extent the group’s negative 
perceptions about a person determine that individual’s feeling of shame or potential 
changes in behavior, in a way that exacerbates feelings of being different; a scale of 
internalized stigma might include items of self-blame or guilt [122]. Perceived 
stigma measures ask respondents to report, from their own perspective, how others 
perceive them or behave toward them [123]. Enacted stigma measures assess actual 
acts of discrimination [124, 125], for instance, when someone refuses to interact 
with or to provide assistance to someone with a stigmatized condition [126]. 
Perceived stigma measures generally capture subjective thoughts and feelings of the 
survivor, while enacted stigma measures involve reports as to whether or not a par-
ticular discriminatory act has occurred. Based on the type of the event and the nar-
ration of the same by the actors involved, it is possible to select the appropriate 
measures that best explore the levels of stigmatization encountered. Once identified, 
they can become an important part in structuring a personalized treatment path on 
the individual’s needs.

In fact, interventions that are carefully planned, specific, and based on current 
theoretical knowledge and empirical evidence are more likely to be effective [127, 
128]. Among the various approaches aiming to decrease self-stigma (or “internal-
ized stigma”), the “narrative enhancement and cognitive therapy” (NECT) has been 
developed and experimentally evaluated [129, 130]. In the NECT, the process of 
externalizing establishes a context where people experience themselves as separate 
from the traumatic experiences allowing the new individual narrative to take form 
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and be expressed [131]. Further, the trauma-focused cognitive-behavioral therapy 
has shown to be more effective in reducing self-blame attributions and shame than 
other forms of child-centered therapy [132]. Another approach that intends to reduce 
the impact of stigma is based on metacognitive strategies, a spectrum of mental 
activities involving thinking about thinking. A greater metacognitive capacity, bet-
ter self-esteem, and less negative symptoms are shown to be associated with stigma 
resistance [133]. Mashiach-Eizenberg and colleagues [134] found that self-esteem 
mediated the association between internalized stigma and hope, and hope partially 
mediated the relationship between self-esteem and quality of life. Results of a study 
by Hasson-Ohayon and colleagues [135] point to a mediating role of shame-prone-
ness between insight and self-stigma, suggesting that the former can be conceptual-
ized as a vulnerability factor for self-stigma experiences. Experiencing the self as 
diminished or unproductive may put one at risk for internalizing public stigma, as 
one may have no alternative internal experiences to reject stigma [136].

Overall, interventions targeting stigmatization and developing stigma-reducing 
programs might lead to better therapy outcome and long-term therapy success. 
Moreover, this could sensitize the population regarding negative impacts of stigma-
tization, highlighting the necessity to reduce stigmatization and discrimination in 
order to allow survivors to recover and reintegrate into the community.

19.8  Conclusion

CT experiences are associated with multiple, detrimental, outcomes in adulthood. 
Indeed, CT survivors have a variety of disorders or diseases with a higher preva-
lence compared to the general population, not only in the psychiatric field but also 
regarding common organic diseases. Traumatic experiences in childhood have per-
vasive effects on the neurobiological development, leading to problems with self- 
regulation, aggression against the self and others, problems with attention and 
dissociation, physical problems, and difficulties in self-concept and the capacity to 
negotiate satisfactory interpersonal relationships. These adverse experiences are 
internalized as a dysfunctional allocation of blame and shame, resulting in self- 
blame and self-loathing since victims tend to feel themselves responsible for the 
abuses and to experience stigmatization and self-blame for negative events. 
Stigmatized individuals are regarded as flawed, damaged, and identifiable among 
others by the presence of their label. These internal and social dynamics undermine 
the development and the conceptualization of the self. Given the damage to the self 
and the potential detrimental long-life effects, understanding the stigmatizing 
mechanisms that follow CT experiences and their role as nonsystematic barriers is 
crucial to laying the foundations for a constructive change and for directing psycho-
social intervention. As a matter of fact, stigma does not only imply discriminatory 
behaviors against oneself and others but also limits help-seeking and treatment out-
comes. Therefore, interventions on CT survivors should consider stigma within the 
various phenomena linked to the traumatic experience in order to develop and offer 
a more effective and personalized clinical treatment.
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20.1  Introduction

Early stressful or traumatic experiences may lead to the development of anxiety, 
dissociative, somatoform, and affective symptoms both during childhood and later 
in life.

Childhood trauma (CT) has been recognized as a significant factor in the patho-
genesis of mental and physical disorders, including mood disorders (i.e., major 
depressive and bipolar disorders), psychotic disorders, anxiety disorders, post- 
traumatic stress disorder (PTSD), substance abuse, chronic fatigue or chronic pain 
disorders, and functional gastrointestinal conditions [1–6]. Increased stress and 
emotional reactivity appears to play a crucial role in the pathogenesis of these dis-
orders, and this reactivity is likely enhanced by the exposure to CT. Moreover, psy-
chiatric patients with a history of CT usually show earlier onset, increased severity 
of symptoms, delayed access to treatment, worse course of illness, increased rate of 
comorbidity, proneness to substance misuse, and detrimental outcomes [7–14].

Treatment refractoriness in psychiatric patients with CT seems to be differently 
mediated by specific mechanisms. CT-related cognitive impairments have been postu-
lated to underlie worse response to treatment in psychotic patients. In PTSD patients, 
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CT seems to make the brain more vulnerable to subsequent stress, therefore producing 
more severe and difficult-to-treat symptoms. In bipolar disorder, the relationship 
between CT and treatment resistance appears to be mediated by greater severity of 
manic and depressive episodes and earlier onset of the disease, while in major depres-
sive disorder the mediating factors are persistent, chronic symptoms, and frequent 
recurrences [15]. Also, studies focusing on the occurrence of depressive symptoms in 
CT patients postulated the existence of distinct subtypes of depression as a function of 
CT, which are responsive to different kinds of treatment [4].

These peculiar characteristics might be mediated by neurobiological changes 
occurring in the brain as a result of traumatic events taking place at an early age. In 
fact, the experience of CT, intended both as neglect and physical/psychological 
abuse, has been related to structural and functional alterations in several brain 
regions involved in emotional regulation, such as the amygdala and the hippocam-
pus [16–18]. Other neurobiological mechanisms that appear to be modified by CT 
include dysregulation of the hypothalamic–pituitary–adrenal (HPA) axis and the 
inflammatory and metabolic systems [19–22]. This is particularly relevant since 
increasing evidence has been linking the abnormal functioning/activation of the 
immunoendocrine system to the development of several major psychiatric diseases, 
including major depression, bipolar disorder, and schizophrenia [4, 23–25].

CT might also interact with several genes (i.e., the serotonin transporter gene) 
possibly via epigenetic modifications, eventually leading to pathological manifesta-
tions in adulthood [26–29]. Furthermore, evidence suggests that the presence of CT 
significantly influences the response to treatment in psychiatric patients, resulting in 
pharmacological resistance to several types of drugs, such as antidepressants and 
mood stabilizers [30, 31], as well as to combined psychotherapy–pharmacotherapy 
treatment [32]. This observation is likely consequent to the aforementioned multiple 
effects that CT exerts on neurobiological mechanisms involved in the pathogenesis 
of psychiatric disorders. Therefore, the efficacy of pharmacotherapy in these condi-
tions might vary with the presence –or the severity – of CT. Finally, an important 
point to keep in mind is that CT patients frequently have poor premorbid function-
ing and are more likely to discontinue treatment (Fig. 20.1) [33].

The management of CT is mainly based on psychotherapy, aimed at elaborating 
the traumatic experiences and offering coping strategies, and has been extensively 
addressed elsewhere in this book. However, pharmacological intervention is 
required when the presence of CT leads – or is associated to – the onset of relevant 
psychiatric symptoms or diseases. Pharmacotherapy is typically used as one com-
ponent of a more comprehensive multiple modality treatment approach. The phar-
macological therapy of these conditions should be carried out following the current 
guidelines for treating the specific symptom or disease; nevertheless, as described 
earlier, literature data suggest that psychiatric patients exposed to CT may represent 
a particular clinical population, with peculiar response to treatment. In general, psy-
chiatric patients with severe CT tend to be prescribed higher doses of medications, 
especially antipsychotics and mood stabilizers [34], have significantly longer time 
to remit, and need more frequently a combined treatment with an additional class of 
medication [32, 35, 36].
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In this chapter, we review the most relevant evidence investigating the effects of 
psychotropic medications on psychiatric patients with a history of CT.

20.2  Childhood Trauma and Different Classes of Medications

20.2.1  Antidepressants

In patients with mood disorders, the presence of CT is associated with differences 
in the clinical response to antidepressants. Such differential outcomes might result 
from variability in neurobiological pathways underlying mood alterations, which 
might be differentially affected by drugs or psychotherapy [37]. Nemeroff et  al. 
observed that the atypical antidepressant nefazodone was less effective than psy-
chotherapy in depressed patients with a history of CT, while showing similar effi-
cacy in patients without CT [38]. Preliminary data found that depressed patients 
with CT show a better clinical response when treated with antidepressants with 
higher affinity for the serotonin transporter, such as citalopram, fluoxetine, parox-
etine, and venlafaxine [39]. This might be due to the observed alterations in the 
serotonin transporter gene associated with CT [26], but clinical trials are required 
before drawing conclusions. Patients with a history of relevant CT are usually pre-
scribed higher doses of antidepressants, with a prevalence of more sedating sub-
stances (i.e., mirtazapine). These compounds are chosen because of their 
effectiveness in treating agitation and hyperarousal-related symptoms. On the other 
hand, more activating substances (i.e., fluoxetine) tend to be used in patients exposed 
to less severe traumatic experiences [34]. A preclinical study found that treatment 
with fluoxetine in rats exposed to juvenile stress protocols significantly reduced the 

Childhood
Trauma

Earlier onset

Worse course of illness 

Comorbidity

Substance use

Treatment resistance

Worse outcome

Epigenetic
Neurotransmission

Neuroplasticity
Structural brain alterations
Functional brain alterations

HPA axis regulation
Stress response 

Inflammation

Fig. 20.1 The exposure to childhood trauma is related to several neurobiological alterations and 
negatively influences clinical presentation, response to treatment, and outcome of psychiatric dis-
orders. HPA: hypothalamic–pituitary–adrenal
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number of symptomatic animals in adulthood [40]; this result supports the hypoth-
esis that early pharmacological intervention might represent an effective way to 
prevent the development of psychiatric disorders. A systematic review found that 
3–12 months pharmacotherapy with selective serotonin reuptake inhibitors (SSRI) 
reverted structural abnormalities in the hippocampus of PTSD patients with CT 
[41]. However, there is a general consensus on considering CT as a risk factor for a 
much worse response to all types of antidepressants, primarily as a consequence of 
trauma severity [42–44]. A randomized study also showed that traumatic experi-
ences occurring very early (i.e., before 7 years of age) are predictive of even poorer 
response to antidepressants [30]. Comorbidity with anxiety or dissociative symp-
toms has also been associated with treatment resistance in depressed patients [45]. 
Finally, the presence of CT has been related to a higher rate of depressive recur-
rences after initial remission [46], suggesting that longer term therapy in these 
patients should be considered in order to achieve better outcomes.

20.2.2  Mood Stabilizers

The experience of CT is associated with inadequate response to mood stabilizers, 
both lithium and anticonvulsant agents. Poor responders to long-term anticonvul-
sant treatment showed higher scores of emotional and physical abuse at the 
Childhood Trauma Questionnaire (CTQ) [47], although subjects exposed to more 
severe traumatic experiences usually receive higher doses of mood stabilizers [34]. 
Regarding bipolar disorder, subjects exposed to CT were more likely to be nonre-
sponders to prophylactic lithium treatment, independently from clinical features 
and course of illness [48]. Patients exposed to at least two traumatic experiences 
(emotional, physical, or sexual abuse) were nearly fivefold more at risk to be lithium 
nonresponders than patients not reporting any form of abuse. In these subjects, aug-
mentation with antipsychotics (i.e., risperidone) showed some efficacy in managing 
mood episodes, particularly in younger individuals [49].

20.2.3  Antipsychotics

Although only few studies investigated the relationship between CT and treatment 
outcomes in psychotic diseases, findings suggest that the efficacy of antipsychotic 
treatment is reduced in CT patients [50]. Subjects with severe CT are usually pre-
scribed a higher dosage of antipsychotics, with partial response [34]. Misiak et al. 
found a significantly more frequent history of CT in first-episode schizophrenia 
patients not responding to a 12-weeks treatment with second-generation antipsy-
chotics. They also observed that emotional abuse was a predictor of poor response 
to treatment [51].

Some evidence suggests that clinical response to antipsychotics is mediated by 
the interaction between predisposing factors and the neurobiological changes cor-
related to CT.  For example, polymorphisms within matrix metallopeptidase 9 
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(MMP9), a gene involved in synaptic plasticity, seem to play a role in determining 
differences in the clinical efficacy of the injectable flupenthixol decanoate, moni-
tored over 12 months [52]. However, results are still controversial: a recent genome- 
wide association study could not demonstrate a relationship among 1,178,234 
single-nucleotide polymorphisms and treatment resistance in CT schizophrenia 
patients [53].

Psychotic patients with a history of CT show several abnormalities in the activity 
of the HPA and the immune system that, in turn, mediate and are predictive of 
poorer response to second-generation antipsychotic treatment [54, 55]. Another 
study found that a 2-weeks treatment with atypical antipsychotics can revert some 
of these neuroendocrine alterations, although no significant correlations with clini-
cal outcomes were observed [56].

Interestingly, a preclinical study reported that the atypical antipsychotic quetiap-
ine improves depressive-like symptoms in animals subjected to an experimental 
model of CT (i.e., maternal deprivation) via an epigenetic mechanism, thus suggest-
ing a potential role for this compound in treating depression in CT patients [57].

20.2.4  Benzodiazepines

So far, evidence from a systematic review suggests that benzodiazepines should be 
considered relatively contraindicated for patients with recent trauma [58], possibly 
because these compounds interfere with the normal HPA–stress response and 
increase vulnerability to subsequent stress [59]. Moreover, it is important to keep in 
mind that traumatic experiences represent a risk factor for the development of drug 
misuse and addictive behaviors, including prolonged use of benzodiazepines [2, 
60]. Therefore, medications with a high potential for abuse should be prescribed 
with caution in these patients.

20.3  Novel Strategies: Targeting the Immune System

CT and early-life immune activation are associated with a large range of psychiatric 
disorders, including depression, bipolar disorder, schizophrenia, and PTSD. Both 
preclinical and clinical studies have shown that early-life stress is associated with 
epigenetic changes leading to alterations in the glucocorticoid signaling that could 
produce high inflammation levels. Greater baseline levels of inflammation, in turn, 
seem to induce higher stress-related responses in animal models and humans. 
Moreover, both CT and hyperactivation of the immune system appear to be associ-
ated not only with higher risk of developing psychiatric disorders but also with 
unfavorable longitudinal course of illness and treatment response [61–64].

Evidence from the literature shows that subjects with a history of CT have 
increased peripheral inflammation markers, such as C-reactive protein (CRP), 
fibrinogen, and white blood cell counts. Interestingly, these markers are elevated 
both in CT subjects that later developed depressive symptoms and subjects who did 
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not, whereas depressed individuals without a history of childhood maltreatment did 
not show such alterations [21, 65–67]. A recent meta-analysis on 53 studies 
described increased levels of Interleukin-1 beta (IL-1b) in depressed patients with 
early exposure to CT, and more frequent polymorphisms in the IL-1b gene in sub-
jects with a history of CT [68]. A longitudinal study found that adolescents exposed 
to early-life stressors showed greater increases in both IL-6 and CRP after develop-
ing depressive symptoms than subjects without a history of CT [69]. Similar results 
have been observed in schizophrenia and bipolar disorder patients [31, 70, 71], fur-
ther supporting the hypothesis that inflammation may contribute to psychopathol-
ogy after CT. Taken together, these findings suggest that the increased inflammation 
could be considered as a “biological scar” of the early exposure to high levels of 
stress, associated with abnormalities in both mental and physical health. Interestingly, 
intrinsic mild anti-inflammatory effects were described in animal and human stud-
ies for antidepressants (e.g., fluoxetine and clomipramine), mood stabilizers (e.g., 
sodium valproate and lithium), and antipsychotics (e.g., clozapine and risperidone), 
proposing that appeasing inflammation may play a role in relieving psychiatric 
symptoms [72]. However, this conclusion is not consensual, as inconsistent findings 
were frequently reported.

Moving from these considerations, several lines of research are investigating 
whether peripheral inflammatory biomarkers may be used as a strategy to screen 
psychiatric patients with a history of childhood stressful experiences, who may ben-
efit from treatments targeting the immune system, and whether anti-inflammatory 
strategies could prevent the onset of clinical outcomes in these subjects [73]. 
Preclinical studies found that the administration of anti-inflammatory agents could 
prevent the expression of long-term consequences of CT. For example, rodent pups 
exposed to maternal separation protocols showed a proinflammatory phenotype and 
more depressive-like symptoms compared to unchallenged animals and these differ-
ences were reduced by the administration of an anti-inflammatory cyclo-oxygenase 
2 (COX-2) inhibitor [74] or the anti-inflammatory IL-10 [75]. In humans, clinical 
phenotypes associated with elevated CRP included childhood adversity and specific 
depressive and anxious symptoms. Thus, patients with major depressive disorder 
(MDD) stratified for proinflammatory biomarkers, like CRP, could have a distinc-
tive clinical presentation that might be responsive to second-line treatment with 
anti-inflammatory drugs [76].

Other studies suggest that non-pharmacological strategies with certain anti- 
inflammatory properties, such as psychotherapy, psychosocial interventions, and 
physical exercise, might be beneficial in reducing the effects of trauma expo-
sure [64].

This evidence is of particular interest in the field of stratified (or precision) medi-
cine, which aims to identify subgroups of psychiatric patients with specific mecha-
nisms of disease or peculiar responses to treatment, in order to develop patient-tailored 
strategies of intervention. Because of its distinctive impact on neurobiological, neu-
roendocrine, and inflammatory functioning, CT might identify one of such 
subgroups.
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Since treatment-resistant patients with elevated baseline inflammation levels 
may benefit from anti-inflammatory compounds, such as the tumor necrosis factor 
(TNF)-α inhibitor, infliximab [77], the stratified biological findings in maltreated 
patients suggest potential treatment targets.

Future studies should test if immunomodulatory interventions could improve the 
treatment of psychiatric patients with a history of CT. For example, further research 
should investigate whether the clinical subpopulation of depressed patients with CT 
and increased levels of IL-1b may benefit from IL-1b-targeted therapies and whether 
blocking IL-1b in patients with a CT history and elevated IL-1b levels may help to 
prevent MDD onset or relapses.

20.4  Conclusions

Traumatic experiences during childhood are related to a higher risk of developing 
psychiatric symptoms and diseases, which also show increased clinical severity, 
treatment resistance, and worse outcome. Carefully investigating the presence of 
CT could add significant prognostic information to patients’ assessment and can 
also be important for planning both pharmacological and psychotherapeutic treat-
ment. Especially when managing subjects with mood disorders, clinicians should 
keep in mind that CT can make patients more resistant to treatment and, conse-
quently, should consider more intensive and alternative therapeutic options for this 
clinical subgroup.

Data from the literature describe several neurobiological, neuroendocrine, and 
inflammatory alterations, induced by traumatic experiences, which appear to medi-
ate the onset of psychiatric diseases and decreased response to treatment. Within 
this framework, if inflammation is part of the pathophysiological pathway linking 
predisposing and environmental risk factors, such as CT, to the development of 
psychiatric disorders and their comorbidities, modulating the immune response in 
these subjects could provide an opportunity to reduce the risk of developing mental 
disorders. Similar strategies, such as anti-inflammatory interventions and potentia-
tion of adaptive immunity, could be used to improve the unfavorable treatment 
response in psychiatric patients with CT.
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21.1  Introduction

Childhood development is a sensitive period where exposure to adversity can have 
deleterious and enduring effects into adulthood. Potentially traumatic events can 
range from large, public catastrophes such as school violence, disasters, and war-
fare, to individual trauma such as abuse, death of a parent, serious accident, or life- 
threatening illness. Moreover, it is not uncommon for children to experience a 
combination of chronic, episodic, collective, and/or individual traumas that are 
cumulative and adversely influence mental health. For example, chronic exposure 
can include exposure to domestic violence and discrimination. The cumulative 
effect of these life adversities can and do occur in combination with other traumas.

It is estimated that more than half of children and adolescents experience at least 
one potentially traumatic event before reaching adulthood [1, 2]. The most com-
monly reported events by youth are violence (physical, domestic), motor vehicle 
accidents, natural disasters, life-threatening illness, and neglect (U.S. Department 
of Health & Human Services, Administration for Children and Families, 
Administration on Children, Youth and Families, Children’s Bureau, 2018). 
Epidemiological research suggests that prevalence rates of some childhood trau-
matic experiences (e.g., maltreatment, sexual assault) are underestimated due to 
undetected and/or unreported events [3]. Nonetheless, existing literature reveals that 
adverse experiences can interrupt developmental trajectories and increase the risk 
for psychopathology later in life [1, 4, 5]. Post-traumatic stress disorder (PTSD), 
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depression, anxiety disorders, borderline personality disorder (BPD), and substance 
abuse problems are common mental health disorders associated with early trauma 
exposure [6–8].

A dose–effect response of childhood trauma frequency has been identified and 
believed to gravely impact later functionality and quality of life [9]. A study con-
ducted by the Center for Diseases and Control Prevention and Kaiser-Permanente 
examined the association between adverse childhood experiences (ACE) and nega-
tive health outcomes in more than 17,000 adults [1]. It was found that about 40% of 
adults reported at least two or more ACEs in childhood. Further, a higher ACEs 
score was associated with greater negative mental health outcomes (depression, 
substance abuse, increased suicidality), negative physical health outcomes (heart, 
lung, and liver disease), and even increased risk for early-life mortality [1, 10]. 
Additionally, a child’s age when the trauma occurred, event type, intensity of trau-
matic event, and lack of emotional support was found to further influence the mani-
festation of mental illness. Since children and adolescent populations are particularly 
vulnerable, accurate detection and early intervention are needed to minimize psy-
chological damage. Childhood trauma can instigate a series of disruptions starting 
with altered neurodevelopmental mechanisms and ending with negative health man-
agement behaviors that result in poor quality of life [1, 11]. Treatment should 
include a thorough evaluation using normed screening and assessment measures, a 
trauma-informed case conceptualization, and care with evidence-based treatments.

In this chapter, we review assessments, interventions, and therapeutic strategies 
for people who have experienced trauma during their childhood or adolescence. 
This chapter follows a phase model of intervention comprised of three levels of 
response: (1) Psychological First Aid (PFA), a Level 1 intervention implemented 
during the first few hours, days, or weeks of mass trauma exposure; (2) Crisis 
Intervention/Skills for Psychological Recovery (SPR), a Level 2 intervention used 
weeks or months after a traumatic event to restore psychosocial functioning and 
minimize lasting psychological sequalae; and (3) Psychotherapy, a Level 3 response 
that includes evidence-based treatments. This chapter reviews issues and therapeu-
tic strategies that can be considered across different developmental periods. This 
chapter provides a framework for managing crises and providing psychotherapy to 
those who would benefit from more intensive treatment.

21.2  Brief Historical Perspective of Trauma and Treatment 
in Childhood

Historically, the effects of trauma exposure in childhood and adolescence have not 
been a focus of research. Early perspectives posited that children lacked perception, 
cognition, and social maturity to understand traumatic events [10]. In 1952, the 
Diagnostic and Statistical Manual of Mental Disorders, First Edition (DSM-I) 
included “gross stress reaction” based on Freud’s theory of traumata. Freud believed 
that “pre-morbid psychic functioning” and family history of mental illness were 
determinants of long-term “mental disturbances” [12, 13]. In the 1970s, the US 
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Congress passed the Child Abuse Prevention and Treatment Act to protect child 
victims of maltreatment and abuse. This Act catalyzed research funding that would 
reveal that adverse emotional and psychological consequences resulted from trauma 
experienced by minors. Simultaneously, a paradigm shift was occurring in the rec-
ognition and conceptualization of psychological trauma in adults, specifically 
among active-duty members and war veterans. Similarly, victims of sexual violence 
(e.g., rape) were experiencing outward reactions to this life-threatening experience, 
but these interpersonal traumas were pathologized as “hysteria.” Despite these 
advances in research, DSM-II did not include trauma as a diagnostic category.

By 1980, a third iteration of the DSM (DSM-III) named psychological trauma 
“delayed stress syndrome” [12] and reclassified it to extend beyond war-related 
trauma called “post-traumatic stress disorder” or PTSD. This assisted in validating 
and legitimizing trauma experiences from a broader range of traumatic events to 
include “invisible” interpersonal traumas. Shortly after the term “Rape Trauma 
Syndrome” was added, the definition of trauma in the DSM-III expanded to include 
a wider scope of traumatic events [14].

A focus on ameliorating child maltreatment, physical and sexual abuse, spurred 
trauma-related interventions for youth populations. By the late 1980s, significant 
advancements occurred in the development of trauma interventions for both adults 
and children. As theoretical and etiological perspectives of trauma emerged, models 
of interventions and treatments followed suit.

In the 1980s, crisis interventions, such as Psychological Debriefing (PD), were 
introduced as short-term crisis interventions for adults, followed by adolescents 
[15]. Though PD was originally deemed effective, a growing body of research 
revealed that to a significant number of people, PD was of little benefit and for a 
smaller number of trauma survivors it actually resulted in harm [16]. PD for chil-
dren was considered as potentially harmful as it exacerbated behavioral problems 
and provoked onset of psychopathology [17]. To address the need for a crisis inter-
vention that could be delivered by trained laypeople and used to aid large number of 
those affected by disasters and terrorism, Psychological First Aid (PFA) was devel-
oped and introduced in 2006. Although PFA is an evidence-informed intervention 
and not an evidence-based intervention, it is now considered by many as the gold 
standard for crisis intervention for children and adults alike [18].

Psychotherapy is a treatment provided by highly trained professionals and has 
existed for decades. Adult psychotherapy evolved earlier than therapy for young 
people. During the era of contemporary psychology in the 1900s, a new approach to 
psychotherapy evolved called psychoanalysis. Because Sigmund Freud’s conceptu-
alized that childhood processes continued into adulthood, the field was starting to 
note the method usefulness for young people. Shortly after, other theories devel-
oped that facilitated the progression of psychotherapeutic methods rising from 
behaviorism, cognitive, and humanistic perspectives. The child psychotherapy pri-
marily focused on behaviorism (modeling and conditioning) and became one of the 
most popular forms of treatment for children by the end of the twentieth century 
[19]. Trauma-related therapeutic approaches in children remained conspicuously 
absent, until an increased attention and recognition of the impact of 
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PTSD.  Organizations such as The National Center for Trauma-Informed Care, 
U.S.  Department of Health and Human Services, The National Child Traumatic 
Stress Network (NCTSN), and The National Center for Children in Poverty encour-
aged researchers to examine the impact of trauma among children and adolescents. 
As psychologists and researchers verified the value of trauma-focused treatment 
modalities, the notion of trauma-informed care was born [20].

Trauma-informed care is defined as the integration of safety, trustworthiness, 
choice, peer support, collaboration, resilience/empowerment, and cultural consider-
ations as critical components in promoting resilience and stress management [20, 
21] Agencies providing trauma-informed care strive to identify trauma-related 
needs and strengths as means to enhance provision of individual and family ser-
vices. A trauma-informed approach must be reliable, valid, and facilitated by trained 
clinicians to effectively assist those processing their trauma emotions with minimal 
harm. It is in response to these core values that interventions and treatments such as 
Crisis Counseling and Trauma-Focused Cognitive Behavioral Therapy (TF-CBT) 
[2, 20] were developed.

21.3  Trauma-Focused Diagnostics: Screeners 
and Assessments

Use of age-appropriate post-trauma assessment measures is critical in taking the 
first step toward designing and planning suitable psychological care. Due to devel-
opmental differences, children and adolescents have different reactions to potential 
traumatic events than adults. Prior to the DSM-5, PTSD in children age 6 and 
younger had not been differentiated from the diagnostic criteria of PTSD in adults 
[22]. The diagnostic implications in the taxonomy of PTSD in children highlighted 
the need to include developmental differences and variations in stress-reactions 
among children and adolescents. Screening and assessment instruments developed 
for this age group are geared toward diagnostic interviews and self-report informant 
measures completed by their adult caregivers.

Before describing the use of screening tools and assessments, it is worthwhile to 
discuss differences between these types of measures. Screeners are quick and easy 
to use in diverse settings to detect trauma-related symptoms and determine if further 
evaluation is warranted [23, 24]. Typically, screening tools can be used by any prop-
erly trained individual (e.g., case worker, nurse, or first responder). In contrast, 
assessments are more comprehensive tools for determining the possible etiology of 
the problem, severity of symptoms, and level of functioning [23]. Because assess-
ments inform the process of case conceptualization, treatment planning, and making 
a formal diagnosis, a trained mental health professional is needed to administer, 
score, and interpret the results.

To select the right assessments to evaluate a person who has experienced a trau-
matic event, the NCTSN recommends considering the following three properties: 
validity; reliability; and standardization of norms [25]. All measurement tools that 
are used for treatment and diagnostic purposes should have these properties, but the 
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clinician is responsible for selecting the appropriate measure for each specific 
patient.

Methods of administration are another factor to consider when using screening 
measures or assessments. Two types of administration tools exist: questionnaires/
self-report instruments and structured/semi-structured interviews. Questionnaires 
are typically self-report tools that can be administered verbally, via paper-pencil, or 
on a computer by any layperson that has been trained to conduct testing. However, 
interpretation of results and referrals for further evaluation should be done by a 
trained professional. Length of the questionnaire and available time can vary and is 
contingent upon the setting and the timing of when it is used after the traumatic 
event (crisis counseling as the first response vs. psychotherapy in a clinic setting). 
Necessary assessment considerations for children and adolescents involve develop-
mental factors and appropriateness of questions. Literacy issues, such as language 
fluidity and comprehension between children, adolescents, and adults, are a primary 
factor to consider. Therefore, collecting collateral reports and assessments from par-
ents or guardians is frequently used to strengthen the clinical picture of young 
patients.

The second type of administrative tools is structured and semi-structured inter-
views that require administration by a trained mental health professional who pos-
sesses a higher level of clinical skill. Structured interviews often include prompts 
designed to identify specific problem areas. Specifically, trauma-focused interviews 
aim to understand etiology, severity, and frequency of trauma symptoms, while cap-
turing level of functionality through subjective reports and clinical observation of 
respondent’s behaviors. Semi-structured interviews function similarly but differ in 
their leniency of prompt questions. That is, the administrator may deviate from the 
prompt if it results in adding clarity to the interview. These types of interviews 
obtain more information than self-report questionnaires but take longer to adminis-
ter. In younger children, these interviews are typically administered to primary care-
givers while child behaviors are closely observed.

21.4  Introduction to Interventions and Treatments

Before we review a list of trauma-focused interventions and treatments for child-
hood traumas, it is helpful to understand the difference between interventions and 
treatments. In psychology literature, these terms are often used interchangeably but 
some distinctions between the two are warranted [26]. An intervention is defined as 
an “act or method of interfering with the outcome or course… to prevent harm or 
improve functioning” [26]. The PFA intervention for disaster related-events uses 
psychosocial techniques (act) in promoting safety, connectedness, calm, and hope 
with a goal to restore cognitive and emotional well-being (change in outcome). 
Conversely, the term treatment is defined as the formal process of using psychologi-
cal methods by a trained professional in providing services for an extended duration 
[26]. The goal in treatment is to decrease, manage, or reverse illness. Treatment 
typically involves a form of psychotherapy with a specialized treatment approach 
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selected on the basis of symptom presentation, age, and developmental capac-
ity [27].

Similar to PFA, crisis counseling is a trauma-informed intervention that has been 
widely used to aid children and adolescents. In the days and weeks after a trauma, 
young people have elevated risks for trauma sequelae. Because crisis counseling is 
adaptable, it is frequently used in school settings as means to encourage normal 
day-to-day functioning and to strengthen social connections. This coping skills 
approach aims to strengthen individual and group resiliency, while decreasing 
symptomatology. Similarly, crisis counseling for adults provides intermediate 
strength-based skill-building techniques with the goal to reduce distress. The differ-
ence lies in the topics discussed and resources provided. For example, adults may 
engage in problem-solving techniques to lessen their financial burden, improve their 
living situations, use effective parenting skills, and enhance their stress manage-
ment. Adults may engage in crisis counseling at home, church, local shelter, or 
community center.

When selecting psychological treatments, the age, type and duration of trauma, 
time since traumatic event, symptom type, and current level of functioning inform 
the selection of the psychotherapy modality. Mental health professionals should 
consider use of evidence-based treatments when a person’s stress reactions have 
overwhelmed their natural ability to respond and are adversely affecting their day- 
to- day functioning. Those whose symptoms are left untreated run the risk of wors-
ening symptoms and a negative prognosis [28].

Adult psychotherapy involves some form of talk therapy and is typically pro-
vided in a clinical setting. In children under age 7, therapy usually involves some 
type of play combined with observations. Unlike adults and adolescents, talk ther-
apy is not very useful for very young children. While older children [6, 23, 29–32] 
and adolescents [7, 33–36] can benefit from some traditional components of talk 
therapy, in children, this involves teaching skills (emotional awareness, stress man-
agement, healthy communication, and behavioral activation) in a concrete manner 
through play, modeling, and exercises [15, 37]. Psychotherapy for adolescents can 
involve more complex approaches than those used with younger children and can 
incorporate “take-home assignments” to promote use of newly learned skills at 
home. Some parental or caregiver involvement for children and adolescents is 
required in order to support change at home. The following paragraphs describe the 
uses of trauma-informed care that range from short-term interventions to recovery- 
based psychotherapy.

21.4.1  Psychological First Aid

During World War II, the first PFA model was developed to return soldiers without 
physical wounds to the battlefield as soon as possible. The model included four key 
principles: (1) support of victim’s emotional experience; (2) understand injurious 
psychological limitations; (3) observe individuals’ level of capacities; and (4) 
awareness of one’s own limitations as providers [38, 39]. Later, PFA was 
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reintroduced by the American Psychiatric Association (APA) during the Cold War 
era to help lay workers prepare for a nuclear attack [38]. Many versions of PFA have 
recently been developed for specific populations that have sparked questions regard-
ing the benefits of the intervention. The Red Cross attempted to tackle this problem 
by standardizing the PFA model and creating training manuals [40]. However, little 
is known about how trained laypeople deliver the PFA in real-life settings and about 
the outcomes for those who have received the intervention.

PFA is now used worldwide as the primary intervention of choice in the hours or 
days after a mass trauma (e.g. terrorism, natural disaster, or large-scale accidents). 
PFA was designed for children, families, adults, first responders, and other disaster 
relief workers. PFA is malleable in nature and designed to be offered in diverse set-
tings from hospitals to public shelters [41]. The goal is to promote resilience and 
adaptive coping through practical care by providing social support, comfort, and 
referral to resources [42]. PFA is not intended to help people to process the trau-
matic experience. The National Center for PTSD (NCPTSD) and National Center of 
Traumatic Stress Network (NCTSN) developed a field operations guide designed to 
train healthcare professionals and lay people to systematically deliver services after 
a disaster or terrorist attack. However, many organizations are encouraging the use 
of PFA for any mass crisis, regardless of size, where a person is distressed and 
would benefit from coping, managing stress, and referral to resources if needed. For 
example, PFA may prove useful to a person of any age who has experienced a car 
accident or loss of a pet.

Most training resources for PFA are available for free online and with consulta-
tion services. Despite global endorsement by large organizations, questions still 
remain regarding PFA’s lack of systematic research showing efficacy of the inter-
vention. Attempts to increase empirical evidence have propelled qualitative and 
quantitative researcher to assess the outcomes of PFA. Studies conducted interna-
tionally have identified PFA as effective in providing emotional and social support 
without causing any harm [43]. Others have reported that PFA had some cultural 
limitations because more women than men were receptive to receiving psychosocial 
support, while others felt that PFA was too limited in providing basic care such as 
food, water, and shelters [43]. Nonetheless, PFA remains the treatment of choice to 
treat people of all ages who have experienced a traumatic event.

21.4.2  Psychological First Aid for Children and Adolescents

PFA intervention for children and adolescents uses age and culturally appropri-
ate skills to assist this subgroup of the population in feeling safe while meeting 
their needs. The unique vulnerabilities this subgroup experiences, such as devel-
opmental disruptions and age-related challenges in verbalizing their needs, 
require extra attention to fully support young people after a potentially traumatic 
event [44]. An important first step in proving PFA is to identify those who are at 
risk for adverse outcomes. Risk factors can range from separation from their 
caregiver; death of a loved one; disruption of current foster care systems; 
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medical, mental, or developmental problems; trauma-related physical injuries; 
risk-taking behaviors; and substance use [42]. If risk factors are identified, PFA 
trained staff attends to the person’s needs and makes age-appropriate recommen-
dations for care to promote safety and feelings of trust. Typically, in public shel-
ters, there should be a designated secure child-friendly space that fosters social 
engagement.

PFA psychosocial support for young people is intended to facilitate collaboration 
with caregivers and family members. PFA-trained volunteers are encouraged to 
teach practical skills, assist in action planning, facilitate connection, and support 
social cohesion. In cases where a child or adolescent has been separated from family 
or if the death of a caregiver has occurred, qualified volunteers can provide tempo-
rary guardianship and emotional support until a legal guardian can be identified. 
Specialized PFA volunteers support recovery by engaging trauma-exposed children 
and adolescents in enjoyable physical or social activities to reduce their stress and 
increase adaptive coping.

21.4.3  Crisis Counseling

Level 1 interventions enable recovery by encouraging psychosocial resilience and 
access to basic resources. For some people, PFA may not be sufficient in addressing 
their trauma symptoms due to unresolved internal or external issues. Crisis counsel-
ing is a Level 2 intervention that includes some components of PFA in that it 
involves practical skills, promotes resilience, and connects survivors to resources 
[2]. In general, crisis counseling has substantial variability in its application. It is 
used with individuals and groups of all ages and who have experienced some type 
of trauma. Crisis counseling is delivered in short sessions, usually less than an hour, 
that are flexible and delivered in single or multiple sessions in clients’ homes, com-
munity settings, or via telephone.

Despite its widespread use during the past several decades, the efficacy of crisis 
counseling still remains unknown mainly because protocols and training are not 
standardized, and data collection is often difficult. Yet, the aftermath of 9/11 helped 
advance crisis counseling programs to where certified trauma-focused interventions 
sponsored by The Federal Emergency Management Agency (FEMA) now exist 
[45]. More recent evaluations of crisis counseling techniques have revealed benefits 
in reducing suicidal ideation among trauma survivors and improvement in stress 
management post-disaster [41, 46].

After a mass disaster, crisis counseling services are typically federally funded 
and offered free of charge to affected populations. Crisis counselors usually have a 
college degree or previous mental health experience. All receive some type of spe-
cialized training from The Substance Abuse and Mental Health Services 
Administration (SAMHSA) or FEMA that covers stress management and skill- 
building techniques. One type of crisis counseling that is now widely offered is 
Skills for Psychology Recovery.
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21.4.4  Skills for Psychological Recovery

Skills for Psychological Recovery (SPR) are intended to disrupt the developmental 
course of a mental illness for people of all ages [47, 48]. For those with subclinical 
mild to moderate distress, SPR is designed to help people engage and learn healthy 
coping skills. Typically, SPR is used after mass disasters and delivered in a variety 
of settings (e.g., schools, clinics, assisted-living facilities, community centers, and 
homes) [47]. To promote recovery, SPR teaches skill building to facilitate problem 
solving, encourage engagement in positive activities, manage physical and emo-
tional reactions to upsetting situations, support healthy thinking, and rebuild healthy 
social connections [47].

21.4.5  Skills for Psychological Recovery for Children 
and Adolescents

When SPR is offered to children and adolescents, the counselor collaborates with 
the parent or caregiver to restore functionality and prevent worsening of existing 
mental health symptoms. SPR in older children (ages 7–12) and adolescents (ages 
13–17) involves use of reflective listening, noninvasive language, and encourage-
ment for social support between peers [49]. With younger children, SPR counselors 
may assume the role of a secondary, formal caretaker to help support parents or, if 
child is displaced from their family or caregiver, SPR will care for children until 
they can be reunited with their family [50]. Intermediate support is provided until 
more stable resources arrive (i.e., psychotherapy or social services).

Overall, SPR has been found to be more effective than supportive counseling 
alone [47, 51]. Field studies evaluating use of SPR in national and international set-
tings reported that it was useful in alleviating moderate mental health problems [48, 
52, 53]. In children and adolescents, SPR has shown to be beneficial when imple-
mented in school settings [49]. The NC-PTSD and NCTSN offer online training to 
providers, resources, manuals, and in-person workshops. Prior basic credentials in 
mental health and experience working with trauma populations are required to learn 
and deliver SPR [47].

21.5  Introduction to Psychotherapy

Over time, the concept of psychotherapy has evolved in meaning and practice from 
psychological practices grounded in religious beliefs to present-day influences of 
science and sophisticated research methods that informed the rise of trauma-focused 
therapies (TFTs) [49, 54]. TFTs focus on those with significantly impaired symp-
toms and low functioning [20]. The goal of these trauma-informed approaches is to 
reduce negative psychological outcomes that can be manifested as depression, anxi-
ety, borderline personality disorder, substance use disorders, and PTSD.  The 
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majority of TFTs feature a mix of cognitive, behavioral, and exposure techniques 
that facilitate the processing of the trauma memories [49]. Before treatment imple-
mentation, proper evaluation and the use of good diagnostic tools are needed to 
inform case conceptualization. The following section introduces evidenced-based 
treatments for childhood related traumas.

21.5.1  Trauma-Focused Cognitive Behavioral Therapy

Trauma-Focused Cognitive-Behavioral Therapy (TF-CBT) was developed within a 
CBT framework to address a variety of negative mental health outcomes resulting 
from trauma. Originally, TF-CBT was used with victims of sexual abuse but was 
later broadened to target other types of trauma [35, 55]. TF-CBT in children is 
geared toward emotion and behavioral-focused treatment, family engagement, and 
social problems that may present at school or home [32, 33]. For adolescents, the 
most benefit occurs when they are able to successfully challenge their false cogni-
tions and beliefs because it promotes different perceptions and greater adaptability 
to their trauma [30, 56]. Involvement of parents or caregivers in therapy sessions is 
common. The goal is to increase parenting and communication skills as a means to 
positively influence and support their child’s emotional regulation and strengthen 
coping skills [30, 34]. Research also suggests that TF-CBT is effective for teens in 
group settings to help destigmatize participants’ experiences and reduce their feel-
ings of shame [36].

21.5.2  Prolonged Exposure

Prolonged exposure (PE) is another widely used evidenced-based treatment for 
adult trauma, specifically PTSD. For children (12 and under) research is scant, but 
the existing literature presents mixed findings [57, 58]. Among adolescents, PE 
shows promising results [58, 59]. Prolonged Exposure for Adolescents (PE-A) is 
comprised of 14 weekly sessions that includes a developmentally appropriate mod-
ule focused on personal safety while encouraging open dialogue to support adoles-
cents’ in confronting their traumas [59, 60]. Most studies have reported that PE-A 
and PE only work about 50%, but failure is mostly attributable to patients’ high 
attrition rate [59, 61, 62].

Most recently, patients can now download a mobile-based app called PE coach 
to use in conjunction with treatment to enhance and facilitate compliance of take- 
home assignments [49, 63]. Clinicians using PE or PE-A must have a masters- or 
doctoral-level degree in mental health. Training workshops for PE-A and PE vary 
in cost. Settings for training include universities, mental health settings, and 
Veteran Affairs facilities. PE-A training focuses on differentiating how PE for 
adults differs from PE-A, including eligibility criteria, motivational techniques, 
sensitive skills development of exposure techniques, and tools to reduce treatment 
barriers.
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21.5.3  Eye Movement Desensitization and Reprocessing

Eye Movement Desensitization and Reprocessing (EMDR) is based on the adaptive 
processing model that posits that PTSD occurs as a result of maladaptive processing 
of the trauma memory [64–66]. EMDR uses rhythmic left–right bilateral stimula-
tion (eye movement or taps) to help induce REM (rapid eye movement) that in turn, 
facilitates the release of unaddressed cognitive, emotional, and physiological trauma 
reactions. Unlike PE, EMDR aims to process the trauma in a relaxed state [31, 43, 
67]. Treatment is typically broken down into eight phases where the first three 
phases involve prep work, psychoeducation, and history gathering, while the later 
phases include reprocessing and desensitization of trauma, installation, body scans, 
and self-evaluation of the one’s past, present, and future [67].

When EMDR was first introduced in the late 1980s, this treatment method was 
controversial. However, a growing number of studies, including randomized con-
trolled trials (RTCs), comparative studies, and meta-analysis, indicate that EMDR 
is an effective type of psychotherapy [43, 55]. The literature suggests that EMDR 
can treat an array of different traumas, across ages, including adults with a history 
of childhood and complex traumas [23, 55]. Some researchers have evaluated the 
application of EMDR in group settings with refugees and victims of mass disasters 
and reported that it appeared helpful [2, 5, 68].

Similar to other psychotherapies, EMDR trainees must have an advanced degree 
in mental health. EMDR has private training institutes that provide certification 
upon completing the program. The minimal training requirements are two weekend 
in-person classes, assigned readings, practice between trainings, 10 hours of case 
conceptualization, and consultation [46].

21.5.4  Dyadic Psychotherapies

Recent evidenced-based approaches for trauma with children and adolescents are 
treatments that involve the parent or caregiver in the therapeutic process. Dyadic 
psychotherapies are based on a developmental model of attachment with integrated 
psychodynamic, social learning, and cognitive-behavioral techniques. The dyadic 
therapies described below require training and an advanced degree in mental health.

Child-parent psychotherapy (CPP) is appropriate for infants to children age 6 
and younger. The focus of treatment is to appropriately strengthen attachment 
between the caregiver and the child [69, 70]. CPP treatment protocols are intensive 
and often include up to 50 treatment sessions. Research shows that CPP has been 
used to successfully address anxious attachment, children living with depressed par-
ents, and children exposed to domestic violence, neglect, or maltreatment [12, 29]. 
Sessions focus on maladaptive behaviors, rebuilding dyadic emotional bond, and 
developing skills for appropriate interactions between caregiver and child as a 
means to increase child’s functionality [29, 71].

CPP is one of the few psychodynamic and attachment-based psychotherapy that 
has been empirically validated to treat trauma among very young children. RTCs 
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have shown CPP to be as effective as TF-CBT and CPP to be a flexible framework 
in treating dyads with diverse cultural values and in a wide range of settings [24, 43, 
72]. CPP training is offered by CPP trainers who provide live or video demonstra-
tions, case conceptualization, consultation, and the treatment manual.

Parent–child interaction therapy (PCIT) is another evidence-based treatment 
model that is tailored for parents of children who are 2 to 8 years of age with exter-
nalizing behavioral problems resulting from abuse [29, 73]. PCIT is helpful for 
children with severe disruptive and impulsive behaviors that are problematic at 
home and school. The goal is to reduce the child’s negative behaviors and improve 
the relationship with their parent(s) by restructuring parent–child interactions 
through parental coaching. PCIT has two phases of treatment. Phase 1 focuses on 
relationship enhancement, while phase 2 targets effective discipline skills and limit 
setting [29]. Treatment ranges between 12 and 20 weekly, 1-hour sessions. The 
number of sessions is determined by the child’s behavioral changes and caregivers’ 
mastery of parenting skills.

Overall, PCIT is recognized in the United States and internationally as an empiri-
cally supported treatment that decreases negative externalizing behaviors in chil-
dren with a trauma history of domestic violence, neglect, maltreatment, and abuse 
[74, 75]. PCIT can be conducted at home, foster care settings, and clinics [76, 77]. 
Training for clinicians is offered at private PCIT institutions nationwide [78]. PCIT 
training is structured and involves a minimum of 40 h of face-to-face training with 
a certified master trainer or level II trainer, attendance at in-person workshops, com-
pletion of online training modules, and monthly consultation via phone, web, or 
in-person [8, 76].

21.6  The Function of Resiliency and Post-Traumatic Growth

Positive psychology is focused on strength-based factors that promote recovery in 
the face of adversity [79, 80]. When confronted with trauma, most people experi-
ence emotional distress. Through the dynamic process of positive adaptation, 
recovery is possible [58, 61, 81]. This phenomenon, referred to as resilience, has 
been described in the scientific literature for the past several decades. Studies on 
resilience have identified traits such as greater cognitive flexibility, self-efficacy, 
active coping, internal locus of control, emotional regulation, optimism, and 
hopefulness as contributing factors that buffer the negative outcomes of trauma 
[80, 82].

A newer concept that gained traction in the 1990s is posttraumatic growth 
(PTG). PTG is defined as a transformative process of positive psychological 
changes in response to adversity. Recent literature distinguishes between PTG 
and resilience, while initially, these terms were used interchangeably. Although 
both constructs share some variance, they reflect two distinct processes [7, 72, 
77]. PTG refers to the positive transformation that one undergoes when strug-
gling with trauma, whereas resilience is defined by how well one adapts to an 
adversity.
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Resilience research during the past decade has focused on examining these two 
mechanisms in children and adolescents. Resilience in youth populations includes 
environmental stability because young people are more vulnerable to environ-
mental disruptions. Environmental stability is central to resilience [83, 84]. For 
example, resilience factors in maltreated children have been associated with sta-
ble caregiving, family coherence, and good parental relationships [74, 85]. 
Domhardt and colleagues [86] identified that an intense trauma (e.g., sexual 
abuse) caused both individual and environmental disruptions to children as well 
as adolescents [86].

Individuals who experience PTG may not necessarily be resilient. From the pro-
cess of recovering from trauma, it is believed that some individuals become stron-
ger, gain appreciation and confidence in their own capabilities, and are better 
equipped to cope with future unforeseeable events [56]. PTG research investigates 
how PTG in children differs or is similar to that identified in adults. Some factors of 
PTG are common among people of all ages such as quality of support and rumina-
tion (“brooding and reflective pondering”) [80, 87, 88]. In children, PTG is strongly 
associated with competence beliefs. That is, a child believes that they can achieve 
success after a negative experience [34]. Another study on reactions post natural 
disaster found greater PTG among younger children, females, and higher positive 
reappraisal coping [21].

21.7  Conclusions and Key Points

This chapter reviewed current interventions and treatment approaches that can be 
implemented at different phases of recovery from traumatic events occurring in 
childhood and adolescence. It is important to address presenting concerns among 
children and adolescents because this developmental period marks greater suscepti-
bility to long-term negative consequences. The development of trauma-informed 
approaches ensures the availability of appropriate, evidenced-based interventions 
and treatments that can be used during the acute-, intermediate-, and long-term 
phases of recovery.

Throughout this chapter, core interventions and treatments were discussed to 
highlight their role, function, and limitations in relieving distress. PFA is a Level 1 
intervention delivered shortly after a mass trauma. Children and adolescents who 
receive support through education, stabilization, and assistance with resources to 
bring their lives back to pre-event baseline functioning fare well. When symptoms 
persist after receiving PFA, phase 2 interventions can help alleviate a child or ado-
lescent’s mild-to-moderate trauma-related symptoms. During this “at risk” period, 
SPR and crisis counseling are interventions that can be used by trained crisis coun-
selors to support healthy coping skills, manage symptom reactions, promote healthy 
social connections, and enhance problem-solving skills. Although little research 
exists evaluating the efficacy of crisis counseling techniques, it is believed that chil-
dren who receive PFA or SPR fare better than those who do not receive some type 
of evidence-informed intervention.
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The third phase of care includes traditional psychotherapy. For some individuals, 
childhood trauma has long-term implications and causes severe disruption that 
increases the likelihood of mental illness. TFTs provide more intensive care and are 
delivered by licensed professionals who use evidence-based treatments to target 
specific symptoms and disorders. Finally, this chapter also reviewed resilience and 
posttraumatic growth. Children and adolescents who have experienced a traumatic 
event benefit from adequate resources, trained volunteers and professionals, and 
caring parents and caregivers who can support their recovery process.
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