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Abstract Early life trauma (ELT) comprises an array of dis-
turbingly common distressing experiences between concep-
tion and the beginning of adulthood with numerous and sig-
nificant potential long-term, even transgenerational, health
consequences of great public health concern, including de-
pression, cardiovascular disease, and other psychiatric and
medical disorders, and neurobiological, psychological, and
behavioral effects which are sufficiently robust to confound
many types of biomedical research. The impact of ELT on a
woman’s health trajectory appears to vary with the specific
characteristics of the ELT (e.g., type, number of different
types, severity, and timing), the individual (e.g., age, genetics,
epigenetics, personality, and cognitive factors), and the indi-
vidual’s environment (e.g., level of social support and ongo-
ing stressors) and to be mediated to a significant extent by
persistent changes in a number of biological systems, dysreg-
ulation of those governing the stress response chief among
them. Growing knowledge of the risk factors and pathophys-
iological mechanisms by which ELT confers diathesis to var-
ious poor health outcomes and the unique treatment–response
profiles of women with ELT will lead to much needed im-
provements in prevention, diagnostic, and therapeutic efforts,
including more effective psychotherapy and pharmacotherapy
approaches, hopefully making strides toward improvements
in the lives of women everywhere and ending countless cycles
of intergenerational trauma-associated pathology. This article

attempts to broadly summarize the current state of knowledge
about the long-term sequelae of ELT for women’s health.
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Fathers, be good to your daughters
Daughters will love like you do
Girls become lovers who turn into mothers
So mothers, be good to your daughters too
John Mayer

Introduction

Early life trauma (ELT) has undoubtedly been a common ex-
perience for many women throughout human history, yet it is
only fairly recently that medical professionals have moved
beyond only recognizing certain relatively overt, immediate,
and short-term effects (e.g., fear, grief, physical trauma, un-
planned pregnancy, and STDs), however egregious, to begin
to appreciate how ELT can drastically change women’s long-
term health outcomes. It is more recently still that they have
begun to understand how the effects of ELTand trauma during
pregnancy experienced by the mother can be passed on to the
next generation. Thus, the opportunity to make intentional and
substantial advances in the important public health goals of
preventing and effectively treating the long-term sequelae of
ELT for women and their children is a novel one. There is no
time to waste as the numbers of girls in the USA alone who
were substantiated by child protective services to have
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endured and died of abuse and neglect in 2013 (the latest year
for which data are available) were about 345,000 and 500,
respectively [1]. As these forms of ELT undoubtedly go unre-
ported or unverified most of the time and there are numerous
other types of ELT, such numbers give only a conservative
estimate of a fraction of the problem.

Significant interest in the effects of early life experience on
later well-being started with Freud’s development of psycho-
analysis in the early twentieth century [2]. Later, researchers
including developmental psychobiologist Seymour Levine
[3], endocrinologist Hans Selye [4, 5], and psychologist
Harry Harlow [6] used laboratory animal studies to bring sci-
ence to bear on the issue, providing strong evidence that early
life experience profoundly affects development, behavior, and
physiological responses to stress in enduring ways and that
there are important links between stress and health outcomes.
Many preclinical and clinical studies inspired by these pio-
neers have since shown that ELT is a risk factor for the devel-
opment in adulthood of numerous serious psychiatric and
medical problems, including depression [7], the leading cause
of disease burden in women [8] and a leading cause of dis-
ability worldwide [9], and cardiovascular disease [10], which
is the number one cause of death in the USA [11] and the rest
of the world [12]. The complex mechanisms by which ELT
contributes to the later development of illness are an active
avenue of investigation. Other ongoing lines of inquiry in-
clude answering why women may be more resilient to ELT
compared to men and why some women develop psychiatric
illness and/or loss of function after ELT while a substantial
minority do not [13, 14].

Different conceptual frameworks have been proposed to
understand how ELT contributes to worsened psychiatric
and medical outcomes throughout life including (1) the diath-
esis–stress model [15], which posits that ELT causes excess
activity of stress response regulatory systems (e.g.,
corticotropin-releasing factor/hypothalamic–pituitary–adrenal
(CRF/HPA) axis and sympathoadrenal system), thereby in-
creasing vulnerability to stress-related disease, and (2) the
stress sensitization hypothesis [16], which suggests that ELT
increases risk of reacting to later stressors with psychopatho-
logical symptoms, e.g., depression; sensitive periods [17], the
notion that there are certain points in development, each prob-
ably corresponding to phases of rapid development in partic-
ular brain structures and networks when an individual is espe-
cially vulnerable to the deleterious effects of ELT; allostatic
load [18, 19], referring to the failure of physiological regula-
tion under chronic stress resulting in secondary health prob-
lems; and the psychoanatomical formulation [20], which at-
tempts to explain affective and behavioral symptoms of ELT
victims in terms of trauma-induced neuroanatomical changes.
The preponderance of evidence currently favors a fusion of
them. De Bellis et al. [21] recently proposed the developmen-
tal traumatology model, which successfully integrates all of

these concepts. Importantly, this model shows how increased
unhealthy behaviors associated with ELT help mediate the
worsened health outcomes observed in victims.

The specific changes in the stress response systems associ-
ated with ELT that overlap with changes observed in certain
psychiatric and medical disorders and thus may mediate the
increased risk of those disorders after ELT include persistent
hypothalamic–pituitary–adrenal (HPA) axis disturbances [22],
elevated levels of pro-inflammatory cytokines [23–25], de-
creases in neurotrophins, disruption of monoamine neuro-
transmission [17], increased glutamatergic activity [26], re-
duced hippocampal neurogenesis [27•], and changes in
stress-modulating circuits involving prefrontal cortex, cingu-
late gyrus, amygdala, hippocampus, and others areas [28–30].
It is important to note that the above changes, along with the
more direct potential effects of ELT, e.g., traumatic brain in-
jury (TBI), are sufficiently robust that inconsistent controlling
for them has likely contributed to various discrepant findings
in the literature. For example, because the vast majority of
prior studies of major depressive disorder (MDD) did not
assess ELT, it has been suggested that some of the main neu-
robiological findings attributed to depression, such as reduced
hippocampal volume, may in fact be consequences of ELT.

Subtypes of ELT include sexual, physical, and emotional
abuse; emotional and physical neglect; early loss of or
prolonged separation from a parent; being raised by a parent
with severe mental illness or substance abuse problems; expo-
sure to war or violence; and bullying before adulthood. The
study of the long-term health effects of ELT is rapidly growing
more sophisticated and complex as researchers appreciate a
growing number of types of ELT and the potential health ef-
fects of each, in addition to how the timing of ELTs and their
interactions with other risk and protective factors over time
affect their impacts.

Important recent findings along these lines include recog-
nition that, although women and men may report approxi-
mately an equal overall incidence of ELT in some studies,
there are important sex differences in risks for different ELTs
(e.g., women report relatively more sexual abuse) [31, 32] and
their responses to them; the first potential ELTwith long-term
health effects may actually occur in the womb [15, 33]; there
is strong evidence for ELT-subtype-specific sensitive periods
during which children and adolescents are more vulnerable to
particular long-term ELT-associated sequelae; verbal and
emotional maltreatment early in life may have long-term
health effects equally severe to those associated with child-
hood physical and sexual abuse [31]; bullying, including
cyberbullying, in childhood and adolescence is an important
and common subtype of ELT [24, 32]; victims of ELT may be
predisposed to a unique depression endophenotype that re-
sponds differently to treatment of depression in non-victims
[34]; and that PTSD reflects enduring and deleterious neuro-
biological changes in response to acute trauma that various
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factors (e.g., ELT, female gender, age, and co-occurring phys-
ical injury) predispose one to and that may actually increase
the diathesis to PTSD of a woman’s offspring [35].

It has long been recognized that the field is challenged by
the fact that the data about ELTare largely collected retrospec-
tively and thus are subject to recall bias. Nevertheless, it is
important to note that recall bias with regard to ELT is more
likely to lead to under-reporting than over-reporting and that
retrospective reports of ELT are generally valid for major
ELTs that are clearly defined [36]. Furthermore, reports of
ELT are quite stable over time [37]. Thus, it appears that ret-
rospective case–control studies of ELT are acceptable second-
best alternatives to prospective studies of ELT, which are, of
course, far less common. The field has also been challenged
by inconsistent findings, many probably resulting from the
multifactorial and complex nature of ELT and inconsistent
controlling for confounding variables.

This article broadly summarizes the current state of knowl-
edge about the long-term health effects of ELT for women,
highlights major recent findings, primarily in human studies
involving women due to space considerations, identifying
novel risk and protective factors for the development of illness
after ELT, and discusses their implications with regard to an-
swering the great need for more effective prevention and treat-
ment approaches for victims.

Psychiatric Consequences of ELT in Women

ELT is associated with increased rates of multiple types of
psychopathology in adult women including depressive reac-
tions to stressful life events, self-mutilation, suicidal ideation
and behavior, MDD, bipolar disorder, posttraumatic stress
disorder (PTSD), generalized anxiety disorder (GAD), pho-
bias, obsessive compulsive disorder, schizophrenia, eating
disorders, personality disorders, substance abuse and
smoking, attention deficit hyperactivity disorder (ADHD),
cognitive disorders (e.g., impaired executive functioning, vi-
sual working memory, emotional processing, receptive lan-
guage proficiency, and intellectual functioning) and decreased
educational achievement, chronic fatigue syndrome, fibromy-
algia and other chronic pain syndromes, functional GI disor-
ders (e.g., irritable bowel syndrome), sexual problems, in-
creased rates of inpatient psychiatric admissions, and negative
changes in personality, cognitive schema, coping mecha-
nisms, and mood regulation [22, 32, 33, 38–48].

In general, the risk of increased psychopathology and
suicidality due to ELT appears to be dose-dependent, increas-
ing with multiple types, frequency, and severity of ELT. The
type(s) of ELT that one is exposed and at what time in child-
hood or adolescence that one is exposed appear to significant-
ly impact whether or not psychopathology will develop and, if
so, what type. These findings, along with the recognition of

sex differences in responses to ELT, have led to the increas-
ingly validated notion of sensitive periods during which vul-
nerability to the deleterious enduring effects of ELTon risk for
psychiatric problems is heightened in an age-, sex-, and ELT-
subtype-specific manner [15, 49, 50], multiple recent exam-
ples of which appear below. Interactions between ELTs, pro-
tective factors, and risk factors, such as certain gene variants,
epigenetic changes, or ongoing life stressors, have also been
found to exert significant influences on risk of later manifest-
ing psychiatric illness. The risk and protective factors may
interact with ELT and with each other in a complex fashion
over time, challenging the development of any simple model
of risk and calling for the use of complex computational fore-
casting methods such as machine learning, which has recently
been used to predict risk of non-remitting PTSD [51, 52].
Personality, cognitive factors, coping styles, parenting styles,
and psychosocial supports may also mediate the effects of
ELT on later psychopathology [22, 42, 44, 47, 53, 54].

It is not yet clear to what extent, if any, differences in rates
and types of ELTand their effects may explain why depression
is two times as common in women as in men [55] and women
attempt suicide about three times more frequently than men
[31, 56]. It does appear that women are more likely than men
to develop depression following ELT [57]. They are also more
susceptible to PTSD, with younger women being more sus-
ceptible than older women [58].

It has been speculated that differences between the sexes in
response to specific types of ELTcould be due to sex genomic,
gene–environment interaction, and brain organization differ-
ences and differences in the actions of circulating sex steroids
on CRH and monoaminergic neurons and/or development
given that sex steroids affect the structural plasticity of multi-
ple brain regions involved in mood and stress responsiveness,
e.g., amygdala and hippocampus, across the life span [59].
Social, cultural, and other environmental factors could also
play roles.

With regard to MDD, ELT has previously been associated
with earlier onset, increased severity, increased duration, and
more comorbidity (e.g., dysthymia, PTSD, GAD, substance
abuse, and antisocial personality disorder) [7]. Furthermore, a
meta-analysis of 16 epidemiological and 10 clinical studies
showed that ELT was associated with an increased risk of
developing recurrent (odds ratio (OR) 2.24) and persistent
depression (OR 2.34) and an increased probability of depres-
sion failing to respond or remit with pharmacotherapy (OR
1.26) or combined psychotherapy–pharmacotherapy (OR
1.9), with a non-significant trend toward decreased respon-
siveness to psychotherapy [60•]. Myers et al. [61] found pos-
itive dose-dependent relationships between number of trau-
matic events and severity of depression, anxiety, and stress
in adulthood.

Tunnard et al. [62] recently completed a cross-sectional
study of adult patients with treatment-resistant depression to
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identify associations between ELT (i.e., physical, sexual, and
emotional abuse; bullying victimization; and traumatic events
in childhood), depressive symptomatology, and clinical
course. ELT was reported by a full two thirds of the subjects.
ELT was associated with earlier age at onset and increased
episode persistence and recurrence, risk of having attempted
suicide, and risk of having had a psychotic episode. The ef-
fects of different types of child abuse on these outcomes ap-
peared to be modality-specific. Of note, because of relevant
concerns in the past about potential confounding effects, the
association between ELT and suicide risk in treatment-
resistant depression did not appear to be mediated by person-
ality disorders.

More specific to suicide, a large retrospective CDC-
sponsored cohort study [31] of adult primary care patients
showed that there was a robust dose-dependent relationship
between ELTand risk of a suicide attempt. The odds ratio for a
suicide attempt varied with type of ELT. Interestingly, emo-
tional abuse (OR 5) conferred greater risk than physical (OR
3.4) and sexual abuse (OR 3.4). The OR for a suicide attempt
in adulthood ranged from 2.3 in those with one ELT to 29.8 in
those with seven or more adverse childhood experiences. The
effect may have been partially mediated by factors including
depression and substance abuse; however, the association
remained significant after controlling for them. The attribut-
able risk fraction for at least one lifetime suicide attempt in the
population, which had a 3.8 % lifetime prevalence of suicide
attempt, was 67 %, suggesting that ELT has a powerful effect
on risk of making a suicide attempt and, therefore, that
preventing ELT could have a major impact on the prevalence
of attempted suicide.

Importantly, being the victim or perpetrator of bullying
increases risk of suicidality and developing depression later
in life [24, 32]. Females are at greater risk of suicide attempts/
completions due to being victims of bullying. The increased
risk is correlated with the severity and frequency of victimi-
zation. Females are also at greater risk of suicide if they are
bullies themselves. Furthermore, female victims of childhood
bullying are more susceptible to developing anxiety disorders,
including agoraphobia, GAD, and panic disorder, in
adulthood [32].

Khan et al. [63•] recently contributed to the accumulating
evidence for multiple early and late sensitive exposure periods
in childhood and adolescence when maltreatment maximally
impacts risk for MDD, current symptoms of depression, and
degree of suicidal ideation in a sex- and modality-specific
manner. Their cross-sectional study of 18–25-year-olds to de-
termine the effects of 10 different types of ELT at different
ages showed that there were dose-dependent effects of expo-
sure to different types of ELT on risk of the above outcomes.
Individuals with histories of ELT and MDD differed most
from individuals with ELT without MDD in that they had
greater exposure to parental and peer emotional abuse and

parental emotional neglect during adolescence. At age
14 years, females were particularly sensitive to peer emotional
abuse, which was the most important predictor of a history of
MDD and symptoms of depression and was also an important
predictor of suicidality. Sexual abuse at age 18 years was the
greatest predictor of female suicidality, followed by peer emo-
tional abuse at age 14 years. Emotional neglect at age 12 years
was the second most important predictor in females for deter-
mining risk for MDD and symptom severity. Emotional ne-
glect at age 3 years and parental verbal abuse at 5–6 years
were also significant predictors of depression severity in
females.

The results were in line with prior studies showing that ELT
confers a greater risk of suicidal ideation and behavior than
trauma experienced in adulthood [49] and that PTSD and
MDDwere equally likely to develop in females abused before
the age of 13 years, but PTSD was more likely if abuse oc-
curred later [50]. It has been speculated that such a change in
risk with age could partly be due to development of stress
coping mechanisms and maturation of the HPA axis [15].

Based on the results of preclinical and clinical studies and
the fact that MDD is surely a heterogeneous syndrome, it has
been suggested that the decreased responsiveness of victims
of ELT to available treatments for MDD may be due to indi-
viduals with ELT having a distinct endophenotype of depres-
sion [15] defined by important differences in the reactivity of
the CRF/HPA axis and other systems known to regulate mood
and stress reactivity, such as the serotonin system and various
limbic networks. Depressed individuals with histories of ELT
may, thus, require a unique treatment approach.

Following prior studies showing associations between ELT
and worsened outcomes in bipolar disorder, Etain et al. [64]
reported that earlier age of onset, increased number of depres-
sive episodes, increased suicide attempts, and more rapid cy-
cling in bipolar disorder were each significantly associated
with at least one subtype of ELT. Interestingly, there was a
stronger association between ELT and bipolar disorder symp-
tomatology in females than in males.

Fuller-Thomson and Lewis [65] analyzed cross-sectional
data collected in the 2012 Canadian Community Health
Survey–Mental Health and showed that in women, physical
abuse, sexual abuse, and witnessing parental domestic vio-
lence were all associated with an increased risk of ADHD,
adding to the growing awareness of the link between ELT
and risk of ADHD and other neurocognitive disorders.
Although ADHD was more common in men, the association
between ELT and ADHD was stronger in women for all types
of ELT studied.

It has been previously been shown that women with histo-
ries of ELTare characterized by certain deleterious behavioral,
personality, cognitive, coping style, and emotional regulation
changes that may increase their likelihoods of interpreting life
events as distressing and their risks of developing
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psychopathology, and these can create barriers to their treat-
ment [39]. Examples include isolativeness, less stable rela-
tionships, insecure attachments, mistrustfulness, low self-
esteem and other cognitive distortions, emotional lability,
and impaired impulse control.

Concordant with prior studies, McElroy and Hevey [47]
recently completed a cross-sectional study of Irish adults
which revealed that ELT was significantly correlated in a
dose-dependent manner with an increased number of per-
ceived stressors in the past year and lower well-being scores.
Lower well-being was mostly due to the increase in perceived
stressors. In terms of personality, trait emotional intelligence,
and coping styles, ELT was positively correlated with in-
creased neuroticism, emotion-focused and distraction coping,
and lower levels of trait emotional intelligence, agreeableness,
and task-focused coping scores. The findings were interpreted
to be consistent with other studies showing more emotion-
focused coping and fewer task coping skills in victims of
ELT. Higher levels of neuroticism and emotion-focused cop-
ing may have partially mediated the association of ELT
with the increased number of perceived stressors and
lower well-being.

Carvalho Fernando et al. [44] recently found that patients
with borderline personality disorder and MDD reported more
ELT, had higher levels of emotional dysregulation, used adap-
tive coping strategies (i.e., cognitive reappraisal) less, and
used maladaptive coping strategies (i.e., expressive suppres-
sion) more than healthy controls. The strongest associations
were between emotional abuse and neglect and emotional
dysregulation. The findings supported a mediating effect be-
tween childhood emotional abuse and adult borderline
symptomatology.

Inspired by prior studies showing that childhood sexual
abuse is associated with sexual dysfunction in women,
Stephenson et al. [48] observed that there were significant
medium- to large-sized effects of childhood sexual abuse on
sexual well-being in women presenting with sexual com-
plaints. Women with sexual difficulties who were sexually
abused as children exhibited higher levels of sexual distress
and weaker links between sexual function and sexual distress
than controls.

There is growing evidence that the psychiatric conse-
quences of ELT can be multigenerational, possibly mediated
in part via epigenetic effects, adverse effects on the fetus in
utero, and changes in maternal behavior postpartum. In trying
to understand how alterations of the HPA axis and
sympathoadrenal system, two systems often dysregulated in
victims of ELT, can have profound impacts on a pregnant
woman’s offspring, it is instructive to note that multiple prior
studies have found that exposure to a depressed mother in
utero or in the first months of life is significantly associated
with increased cortisol and catecholamine levels in the neo-
nate and infant similar to changes observed in the mother,

significant neurobehavioral dysregulation before and after
birth, and increased rates of a variety of worsened outcomes
(e.g., slower fetal growth rates, lower birth weight, and pre-
mature birth) that appear to be mediated to some extent by the
former changes [33]. A few recent reports shed further light on
the mechanisms by which the effects of a woman’s traumatic
experiences may be passed to her offspring. Lehrner et al. [66]
demonstrated that the adult offspring of female Holocaust sur-
vivors with PTSD had lower urinary cortisol excretion and
greater glucocorticoid sensitivity as measured by both the ly-
sozyme suppression test and the dexamethasone suppression
test compared to controls, providing strong evidence that ma-
ternal trauma influences the programming of the HPA axis of
offspring, whether through mechanisms that act prior to con-
ception, during pregnancy, or in the postpartum period.

Paralleling this study, Enlow et al. [35] recently reported
two related prospective, longitudinal studies with the aim of
understanding the effects of maternal PTSD on attachment
and later risk of PTSD in the offspring. The first suggested
that maternal PTSD symptoms when a child was 6 months old
increased the risk of insecure and disorganized mother–infant
attachment relationships at 13months of age. Of note, 57% of
the traumatic events occurred in the mother’s childhood or
adolescence. In the second study, there was a dose-
dependent positive association between insecure attachment
in infancy and risk of being diagnosed with PTSD by
17.5 years. Moreover, severity of PTSD at 17.5 years was
predicted by a history of disorganized attachment in infancy.
Insecure-avoidant and insecure-resistant attachments predict-
ed lifetime PTSD diagnosis in a dose-dependent manner. Risk
of developing PTSD was higher in the female offspring than
in the male offspring. These results suggest that secure attach-
ments may promote physiological, affective, and behavioral
stress regulation and thereby create relative resiliency.

Following from these and other prior studies showing del-
eterious effects of ELT on mothering behaviors, Juul et al.
[67•] found that mothers’ histories of ELT were significantly
associated with greater tendencies toward neutral affect and
decreased cortisol responses during interactions with their 6-
month-old infants. Their ELT histories also predicted their
lower mean cortisol levels, which partially mediated the asso-
ciations between their ELTs and neutral affects during moth-
er–infant interactions. These results further implicate dysreg-
ulation of the HPA axis in the long-term and transgenerational
sequelae of ELT and suggest that mothers with ELT may need
treatment specific to their histories of ELT to improve their
parenting behaviors and the outcomes of their offspring.

Neurobiological Effects of ELT in Women

The preclinical and clinical evidence that exposure to various
ELTs results in persistent alterations in HPA axis activity, a
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number of neurotransmitter systems (e.g., CRF, monoamines,
and oxytocin), neurotrophins (e.g., brain-derived neurotrophic
factor), markers of inflammation, neuroanatomy, and neuro-
physiology is now quite robust. It is likely that these systems
interact in complex ways.

HPA Axis

ELT is associated with a number of persistent alterations in the
HPA axis, including the activity of CRF-containing neural
circuits [22]. CRF, acting as both a hormone and a neurotrans-
mitter, is a central component of the HPA axis and acts as the
main CNS coordinator of the behavioral, autonomic, endo-
crine, and immune components of the stress response [22].
The specific changes in the HPA axis depend upon the nature
of the risk factors involved, the characteristics of the victims
(e.g., age, sex, genetics, and epigenetics), and the details (e.g.,
type, number of types, frequency, duration, and severity) of
the ELTs. Persistent dysregulation of the stress response via
the enduring effects of ELT on the HPA axis may, in part,
explain the increased risk in victims of ELT of developing
depression and PTSD, both of which exhibit neurobiological
changes that overlap with ELT and both of which are more
likely to develop following ELT, particularly in women.

Women with histories of childhood physical abuse have
been found to exhibit elevated cerebrospinal fluid (CSF)
CRF concentrations. These levels are even greater if more
than one type of child abuse occurred or if the abuse occurred
later in childhood [34], consistent with the hypotheses that the
number of types of abuse is an important risk factor and that
there are sensitive periods to ELT. In addition, negative dose–
response effects of multiple abuse exposures and duration and
severity of abuse have been found for CSF oxytocin levels in
adult women [68].

Interestingly, in studies of guinea pigs and non-human pri-
mates, exposing the pregnant female to a stressful environ-
ment induced changes in the HPA axis, immune function,
cardiovascular system, and stress- and anxiety-related behav-
iors of her offspring similar to ELT. Even fairly innocuous
stimuli (e.g., strobe light and noise) were found to have pro-
found enduring effects on offspring, opening the possibility
that relatively minor maternal abuse could exert significant
life-long effects in humans [69].

As with the other effects of ELT, whether or not such
changes are reversible is an important question. In rats, the
effects of maternal separation on the HPA axis and behavior
were reversed by chronic treatment with the SSRI paroxetine
but returned after it was stopped [70]. Importantly, in the same
model, foster care prevented many of the neurobiological con-
sequences of maternal deprivation [71].

ELT has also been implicated in hyperactivity of the vaso-
pressin system, which may augment the already hyperactive
HPA axis and thereby increase vulnerability to the

development of depression, anxiety, and hyperresponsiveness
to stressful situations [72].

Inflammatory Markers

A recent meta-analysis by Baumeister et al. [73] indicated that
ELT has been associated with persistent small but significant
elevations in the pro-inflammatory cytokines IL-6, C-reactive
protein (CRP), and TNF-α in an ELT-subtype-specific man-
ner. The associations were not mediated by psychiatric illness,
age, gender, or BMI. Our own study demonstrated a marked
increase in IL-6 levels in response to psychosocial stress in
depressed males with a history of ELT, as well as increased
DNA binding of the major pro-inflammatory transcription
factor NF-κB in peripheral blood mononuclear cells. The
magnitudes of the IL-6 and NF-κB rises were correlated with
depression severity as assessed with the HAM-D [74].

More recently, Lu et al. [23] found that 13 of 120 cytokines
were elevated in MDD patients compared to healthy controls
before controlling for ELT. After ELTwas controlled for, how-
ever, the changes were no longer significant, suggesting that
ELT at least partially mediated the effect. Interestingly, cyto-
kine levels could be used to differentiate ELT patients from
controls without ELTwith an accuracy of 79.5 %. It could not
be determined if the elevated cytokine levels were a cause of
or predisposing factor to depression because the study did not
include a group of healthy patients with ELT.

Highlighting the importance of bullying as an ELT with
long-term sequelae, a study byWolke and Lereya [24] recent-
ly showed that being a victim of bullying in childhood and
adolescence was associated with elevated CRP in adulthood.

Finally, Levine et al. [25] recently reported that in adults
(mean age 73.2 years) randomly selected from the longitudi-
nal Health and Retirement Study, ELT, but not childhood so-
cioeconomic status, childhood health, adult trauma, or low
adult socioeconomic status, was associated with elevated in-
flammatory marker gene expression (i.e., a composite of
COX2/PTGS2, IL1B, and IL8 expression), demonstrating the
long-enduring effects of ELT on the immune system.
Childhood trauma significantly exacerbated the effects of
low adult socioeconomic status on inflammatory marker gene
expression.

These findings, taken together, are of interest because
chronic inflammation is associated with the development of
a host of serious medical disorders, including a number of
chronic autoimmune disorders which are significantly more
common in women, and elevated inflammatory factors have
been associated with depression and suicidality [74, 75].
Elevated cytokines may contribute to depression and other
health problems by affecting the HPA axis, multiple neuro-
transmitter systems (e.g., dopamine, serotonin, and gluta-
mate), and altering the function of hippocampal neurons, in-
cluding neurogenesis [76].
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Neuroanatomical Changes

A variety of neuroanatomical changes have been found to be
associated with ELT. Previously reviewed changes include
decreased intracranial volumes; decreased volume of medial
prefrontal cortex and reduced gray matter in bilateral insula,
anterior cingulate gyrus, orbitofrontal cortex, and caudate;
thinning in particular regions of the primary somatosensory
cortex; and decreased hippocampal volume [34, 77]. Some of
these changes appeared specific to the nature of the trauma,
leading to speculation that the anatomical changes, like the
changes seen in the stress response system, may be adapta-
tions to ELT. For example, in our study, the thinning observed
in the genital representative field of the left somatosensory
cortex in women with histories of childhood sexual abuse
may be the result of regionally specific neurodevelopmental
changes that were protective in the short term while victims
were trapped in traumatizing circumstances but that predis-
pose to diminished libido and anorgasmia later in life.
Cortical thinning observed in the cingulate and precuneus,
areas involved in emotional regulation, self-awareness, self-
evaluation, and first-person perspective, which was associated
with childhood emotional abuse may similarly have been pro-
tective in the short term and deleterious in the long term [77].

Changes in the hippocampus deserve special attention. The
hippocampus is a major site for glucocorticoid-mediated neg-
ative feedback on HPA axis activity. In addition to being in-
volved in regulation of the HPA axis and stress reactivity, it is
integral to memory and learning, including contextual aspects
of fear conditioning, and is one of the most plastic regions of
the brain, capable of neurogenesis throughout life. Stress and
glucocorticoids are both reported to reduce hippocampal vol-
ume and neurogenesis [78–80], although the association be-
tween stress and impaired hippocampal neurogenesis appears
complex [81].

In 18–22-year-old women, hippocampal volume reduction
was found to be specifically associated with sexual abuse
occurring between 3–5 and 11–13 years (more at 3–5 years
than at 11–13 years), whereas frontal cortex volume reduction
was associated with sexual abuse occurring between 14 and
16 years of age. Corpus callosum volume was reduced in
association with sexual abuse at 9–10 years [17]. Baker et al.
[82] found volumetric reductions in right and left anterior
cingulate cortex and left insula in healthy adults who experi-
enced ELT between 8 and 17 years, but not in those who
experienced ELT between 1 month and 7 years of age.
These results lend further credence to the proposition that
there are sensitive periods during which there is heightened
sensitivity to ELT in an age- and modality-specific manner.

Opel et al. [27•] reported that MDD patients had smaller
hippocampal volumes compared to healthy controls. There
was an inverse relationship between bilateral hippocampal
volumes and ELT scores, as assessed using the Childhood

Trauma Questionnaire (CTQ), in both MDD and control sub-
jects. Each CTQ subscale showed similar effects on hippo-
campal volume. Contrary to some prior studies, the presence
and magnitude of depressive symptoms were not associated
with hippocampal volumes, suggesting that the decrease in
hippocampal size commonly cited in studies of MDD patients
may be due to ELT and may be a trait-like risk factor for
developing depression (i.e., Blimbic scar^).

Evidence for a sensitive period in preadolescence specific
to amygdala development was recently reported by Pechtel
et al. [83]. Correlating Maltreatment and Abuse Chronology
of Exposure scale data with brain MRI imaging, they found
that right amygdala enlargement in adults was strongly corre-
lated with ELT that occurred between 9 and 10 years of age in
a dose-dependent and modality-specific manner. Such a
change could contribute to enduring deficits in processing
negative stimuli and affect regulation and predispose to psy-
chopathology. The results agreed with some prior studies, but
many discrepancies remain in the literature regarding the ef-
fects of ELT on amygdala volume and function.

Functional MRI and PET Imaging

Functional magnetic resonance imaging (fMRI) and positron
emission tomography (PET) imaging are informing the field
as to how ELT may lead to enduring changes in the connec-
tivity between different brain regions and the activity of par-
ticular critical brain regions that may predispose women to
different psychiatric disorders.

Thus, the effects of ELT on the connectivity between the
frontal cortex, limbic circuitry, and the HPA axis have been
studied. Increased basal cortisol levels in girls were signifi-
cantly correlated with greater ELT and predicted decreased
resting state functional connectivity (rs-FC) between the
amygdala and the ventromedial prefrontal cortex (vmPFC)
14 years later. The adolescent amygdala-vmPFC rs-FC, in
turn, was inversely correlated with current anxiety and, to a
lesser degree, depressive symptoms [84]. These findings are
consistent with the hypothesis that ELT can induce changes in
the HPA axis which affect cortical-limbic connectivity in an
enduring way and contributes to the increased diathesis to
anxiety and depression later in life.

Prior studies have demonstrated that ELT is associated with
amgydala hyperreactivity in response to emotionally negative
stimuli. Recently, Grant et al. [30] used fMRI to study task-
based causal connectivity between different amygdalar nuclei
and between amgydalar nuclei and other relevant brain re-
gions in response to an unconditioned auditory threat in
healthy, mostly female adults with and without histories of
ELT. The ELT group showed an aberrant dominance of
intra- and extra-amygdaloid pathways facilitated by the cen-
tral nucleus of the amygdala, which is involved in fear expres-
sion, stress-related glucocorticoid output, and autonomic
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arousal. These changes may underlie differences in implicit
emotional modulation in response to threat, indicating that
relative cortical hyperarousal and decreased cortical inhibition
of threat detection and/or consolidation of fear memory occur
after ELT, and help explain, in part, why individuals exposed
to ELT are more susceptible to stress-related psychiatric
illness.

Philip et al. [28] recently used fMRI to investigate the dif-
ferences in regional homogeneity (ReHo) and rs-FC between
medication-free, healthy individuals with and without histo-
ries of ELT. They found that ReHo in the right inferior
pariental lobe and the right superior temporal gyrus was rela-
tively decreased in proportion to ELT severity in victims of
ELT. They also found decreased rs-FC between the right in-
ferior parietal lobe and right precuneus/posterior cingulate, left
fusiform gyrus, left cerebellar declive, and left caudate. It was
speculated that these changes may be related to increased vul-
nerability to developing depression and PTSD after ELT.

Amore recent fMRI study by the same group [29] of the rs-
FC differences between healthy subjects with and without
ELT in regions highly relevant to the treatment of depression
by rTMS showed that subjects with ELT exhibited increased
local connectivity with the left middle frontal gyrus and neg-
ative connectivity with the left precuneus when seeding the
left dorsolateral prefrontal cortex (DLPFC) and negative con-
nectivity to the left precuneus and left inferior parietal lobe
when seeding the right DLPFC compared to subjects without
ELT. Their results appeared to confirm previous findings of
dissociation between executive and default mode networks
(DMNs), which are important for self-referential thought, in
association with ELT.

A PETstudy byMiller et al. [85] used [(11)C]McN 5652 to
measure regional brain serotonin transporter (5-HTT) binding
potential (BPP) to assess the effects of sexual and physical
abuse before the age of 15 and found that adult depressed
subjects with these abuse histories had lower 5-HTT BPP than
non-abused depressed subjects in the anterior cingulate, dorsal
putamen, amygdala, hippocampus, midbrain, and thalamus.
The changes were not mediated by differences in the 5-
HTTLPR polymorphism and were consistent with those found
in maternally deprived macaques. The results suggest that
ELT causes persistent changes in the serotonergic system
and may help explain why victims of ELT are more prone to
depression and respond less well to antidepressant
pharmacotherapy.

More recently, Oswald et al. [86] completed a PETstudy of
healthy 18–29-year-olds in which they assessed the associa-
tion between ELT, current level of perceived stress, and the
dopamine response, as measured using high specific activity
[(11)C]raclopride, to IV amphetamine administration. ELT
was positively associated with current level of perceived
stress, consistent with prior studies, and each was positively
associated in a dose-dependent manner with ventrostriatal

dopamine responses to amphetamine, although current stress
may have partially mediated the association between ELT and
dopamine responsiveness. These results suggest that ELT
leads to enhanced mesolimbic sensitivity to psychostimulants,
partially through increasing reactivity to later stressors, there-
by accounting to some extent for the increased rates of sub-
stance use disorders among victims of ELT.

Genetic Factors

Single-nucleotide polymorphisms (SNPs) of several genes
have been identified that appear to affect vulnerability to the
development of psychopathology (e.g., depression, anxiety,
PTSD, suicidality, and prolonged stress response) after ELT
exposure including several components of the HPA axis
(CRHR1 [22], CRFBP [22], FKBP5 [87], and PAC1 [88]),
and two involved in the serotonin system (HTR3A [89, 90]
and 5-HTTLPR [91]), as well as the brain-derived neurotroph-
ic factor gene BDNF [89], which is involved in neuron growth
and survival, the stress response, and mood disorders and the
oxytocin receptor gene, OXTR, thought to play a major role in
attachment, trust, social behavior, and stress response modu-
lation [34].

By way of introduction, a dose-dependent relationship has
been established between the number of S alleles of the
serotonin-transporter-linked polymorphic region (5-
HTTLPR) of the 5-HTT gene and the frequency and severity
of abuse in conferring risk to later depression. The S allele
appears to confer greater risk of depression only in the pres-
ence of ELT [38, 92]. There are multiple similar findings with
CRFR1 polymorphisms and additive effects of the 5-HTT and
CRFR1 risk alleles [22]. These results highlight the sorts of
gene × environment and gene × gene × environment interac-
tions that lend great complexity to unraveling the connections
between ELT and enduring health effects.

Recent work has confirmed and extended our knowledge
of the mediating roles of variants in the CRF receptor gene,
CRHR1, which has been implicated in anxiety, depression,
and suicidality, and the FKBP5 gene, which codes for
FK506 binding protein 5 (FKBP5), a co-chaperone that mod-
ulates the receptor binding of glucocorticoids and has been
implicated in depression, PTSD, and suicidality, in the diath-
esis to ELT-associated psychiatric and medical illnesses.

Veenit et al. [93] reported that in adult rats, peripubertal
stress was associated with increased CRHR1 messenger
RNA (mRNA) expression in the hippocampal CA1 and the
central nucleus of the amygdala as well as with increased
social and stress-coping behavior deficits. Similar effects of
early life stress had previously been noted in animal studies.
As in studies of perinatal-stress-exposed laboratory animals,
the effects of ELTwere attenuated by poststress treatment with
a CRHR1 antagonist. The findings further implicated CRHR1
in mediating diathesis to ELT-associated psychopathology and
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added to the literature suggesting that CRHR1 antagonists
may be an effective prophylactic strategy against psychopa-
thology in humans exposed to early and late ELT.

Lessard et al. [94] found that aCRHR1 SNP and an FKBP5
SNP both mediated the effects of ELT and adult stress on the
development of several medical disorders in adults over the
course of a 3-year prospective longitudinal study. They ap-
peared to confer risk of illness only in combination with
ELT and/or increased adult stress.

Fuge et al. [46] investigated the effect of the interaction
between differentCRHR1 polymorphisms and ELTon working
memory, as measured by performance on the n-back test, in
healthy adults. ELT was inversely correlated with working
memory performance. Homozygosity for one allele was asso-
ciatedwithmarkedlyworseworkingmemory impairments after
ELT than carriers of the other alleles that were examined, sug-
gesting that it conferred greater vulnerability to ELT-associated
memory impairment in adulthood, hypothetically by altering
the function of the hippocampus. The findings added to those
of prior studies showing language, motor skill, working mem-
ory, and other cognitive deficits in victims of ELT.

Guillaume et al. [95] recently reported that among individ-
uals with histories of suicide attempts, patients with histories
of sexual abuse showed significantly impaired decision-
making abilities, as measured by the Iowa Gambling Task
(IGT). Sexual abuse and emotional neglect interacted with
three CRHR1 SNPs and one CRHR2 polymorphism, respec-
tively, to modulate IGT performance, suggesting that the
genes moderate the effects of ELT on later decision-making
capacity and, hypothetically, risk of suicide.

Laucht et al. [96] found that ELT (CTQ) interacted with
two variants of CRHR1, one being the CRHR1 TAT haplo-
type, to increase symptoms of depression, as measured with
the BDI, in young adults. On the contrary, Kranzler et al. [97]
reported that the CRHR1 TAT haplotype conferred a dose-
dependent protective effect (OR 0.63 for each allele) against
lifetime risk of MDD in African American women with his-
tories of ELT, consistent with some studies, but a higher risk
(OR 1.51 in homozygotes) in those without histories of ELT.
No interactions between the haplotype and ELT were ob-
served in men or European Americans. The results highlight
the possibility that CRHR1 variants may act as risk or protec-
tive factors under different conditions.

An interaction of ELT (CTQ) with a risk allele of CRHBP,
which encodes a protein that regulates CRF receptor binding,
predicted a higher risk of having made a suicide attempt in
adult African Americans in a recent study by Roy et al. [98].
They also found an additive effect on increased suicidality of
risk alleles of CRHBP and FKBP5 in the same population.

Starr et al. [16] found that adversity prior to 5 years of age
increased the tendency to respond to stressors in young adult-
hood with depression and internalizing symptoms in those
with certain CRHR1 and 5-HTTLPR variants. High adversity

prior to age 5 interacted with the S allele of the 5-HTTLPR to
potentiate the effect of chronic stress on depression and inter-
nalizing symptoms in an allelic-dose-dependent manner.

A study by Uddin et al. [88] used data for adult women
enrolled in the Detroit Neighborhood Health Study to demon-
strate that there were dose-dependent positive correlations be-
tween the interaction of a PAC1 SNP and ELTand both risk of
meeting criteria for PTSD and increased PTS severity over the
last month. No association between the gene and risk of de-
pression was found, consistent with prior studies. The location
of the SNP in a putative estrogen response element may ex-
plain why it appears to preferentially confer increased risk of
PTSD in women. PAC1, which encodes pituitary adenylate
cyclase–activating polypeptide 1 receptor type I, has been
implicated in regulation of the stress response, adult
neurogenesis, and transcriptional control of brain-derived neu-
rotrophic factor (BDNF) and could interact with ELT to effect
vulnerability to PTSD in adulthood by disrupting one or more
of these functions.

Wankerl et al. [99] recently reported results of a pilot study
scrutinizing the interactions between 5-HTTLPR polymor-
phisms and environmental adversity by measuring serotonin
transporter (SERT) mRNA expression and methylation of the
promoter-associated SERT CpG island in peripheral blood cells
of healthy individuals. Prenatal and early life adversities were
associated with decreased SERT mRNA expression in a dose-
dependent manner. The effect was additive to the effects of the
S allele on SERT mRNA expression and was not mediated by
recent stress or methylation of the relevant CpG island. The
findings were consistent with findings in laboratory animals
and supported a role for serotonergic dysregulation in confer-
ring vulnerability to ELT-associated psychopathology.

Baumann et al. [100] recently contributed to the evidence
implicating dysregulation of catecholamine systems in the in-
creased diathesis to stress-associated psychopathology follow-
ing ELT, reporting that homozygosity for the low-active
met allele of the COMT gene combined with high ELT was
associated with an increase in anxiety sensitivity.

Our group recently identified a new oxytocin receptor SNP
associated with increased depression and perceived stress in
patients with ELT [61], adding to other studies linking various
OXTR polymorphisms to ELT-associated psychopathology.

Lok et al. [101] recently reported that an MTHFR allele
associated with increased oxidative stress and decreased meth-
ylation capacity interacted with ELT to significantly increase
MDD recurrence over 5.5 years of follow-up of 124 adults with
remitted recurrent MDD and increased depression symptom-
atology in 665 healthy individuals from the general population.
ELT group carriers of the allele had hazard ratios for recurrence
2.4 times greater than ELT group non-carriers and had hazard
ratios 3.55 times greater than non-ELT group non-carriers.

Oliveira et al. [102] recently reported that the interaction of
a TLR2 rs3804099 TT genotype and a history of childhood
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sexual abuse was significantly associated with earlier
onset of bipolar disorder as analyzed using a Kaplan–
Meier survival curve, suggesting that ELT may increase
diathesis to bipolar disorder, in part, by dysregulation of
the immune system.

Epigenetic Factors

Epigenetics refers to heritable changes in gene expression
(i.e., turning genes Bon^ or Boff^) that do not entail alterations
in the DNA sequence. Epigenetic mechanisms include DNA
methylation, histone acetylation and methylation, non-coding
RNAs, and microRNAs [103]. ELT has been associated with a
number of epigenetic changes in women.

Altered cytosine methylation of the promoter region of the
glucocorticoid receptor gene (NR3C1) was found in the hip-
pocampus of adult suicide victims with histories of childhood
abuse, but not in those without child abuse. The change leads
to decreased expression of the glucocorticoid receptor [104]
and so would hypothetically result in decreased negative glu-
cocorticoid feedback on the HPA axis via the hippocampus.
The downregulation of the glucocorticoid receptor could be a
consequence of a chronically hyperactive stress response and/
or an ELT-induced risk factor for hyperreactivity to stress that
increases risk of suicidality.

In their study of patients with borderline personality disor-
der, Martín-Blanco et al. [105] found that there was a signif-
icant positive correlation between methylation of NR3C1 and
both physical abuse and greater severity of borderline person-
ality disorder (i.e., symptom scores, self-injury, and number of
hospitalizations).

Following a prior study in rodents demonstrating that
greater early maternal care was associated with changes in
the offspring’s HPA axis stress reactivity mediated by alter-
ations in the epigenetic modifications of the NR3C1 promoter
[103], Oberlander et al. [106] conducted a clinical study which
revealed that prenatal exposure in the third trimester to a de-
pressedmother was associatedwith increasedmethylation of a
transcription factor binding site of NR3C1 and that the in-
creased methylation was associated with heightened HPA axis
stress reactivity in the infants at 3 months of age. These results
provide compelling evidence that a mother’s prenatal mental
health and early mothering behaviors exert a significant im-
pact on the stress response systems of her infant via epigenetic
mechanisms.

Our group reported that ELTwas associated with decreased
methylation of a regulatory element of the vulnerability SNP
of the FKBP5 gene [87], which results in increased expression
of the FKBP5 protein and attenuated HPA axis negative feed-
back [107]. This may explain the increased risk of PTSD after
ELT associated with this FKBP5 SNP.

Booij et al. [108] found that physical abuse was associated
with increased methylation of the SERT promoter in adults.

The interaction of homozygosity for the L allele and history of
child abuse was associated with greater SERT promoter meth-
ylation which was inversely correlated with hippocampal vol-
ume. SERT mRNA levels did not correlate with methylation
level. Decreased hippocampal volume was also associated
with MDD diagnosis.

Conclusions that can be drawn about risk for mental illness
from epigenetic studies are currently somewhat limited by the
realization that epigenetic biomarkers are affected by a myriad
of factors (e.g., age, gender, ethnicity, genetic population dif-
ferences, and cell type), access to brain tissue for epigenetic
studies is limited, and the extent to which changes in periph-
eral epigenetic markers correspond to such changes in the
CNS is not well understood and may be variable, although
prior studies have shown correspondence between the two
[109].

Long-Term Medical Consequences of ELT
in Women

ELT is emerging as a major risk factor for numerous serious
and chronic medical illnesses and other health problems. For
example, ELT is clearly associated in a dose-dependent man-
ner with an increased risk of ischemic heart disease [10], the
leading cause of death in both women and men [11, 12]. The
mechanisms by which ELT might produce this effect may
overlap with those proposed to mediate the increased risk of
cardiovascular disease in depressed patients, as reviewed else-
where [10, 110, 111], and may include those that increase
vulnerability to some of the cardiovascular disease risk factors
discussed below (e.g., hypertension, metabolic syndrome, and
obesity). Interestingly, Zhao et al. [112] recently identified
gene × environment interactions between anMAOApolymor-
phism and physical and emotional abuse that increase the
likelihood of subclinical atherosclerosis in middle-aged male
twins as measured by brachial flow-mediated dilation using
ultrasound.

Suglia et al. [113] recently reported on the results of a
nationally representative longitudinal study showing that
young adult women with histories of childhood sexual abuse
before age 11 years had a significantly higher prevalence (PR
1.43) of hypertension compared to controls. The same effect
was not found for other types of abuse or in men. The effect
size remained the same but was no longer significant after
controlling for obesity, physical activity, smoking, and alcohol
consumption indicating that the effect was probably mediated
to some extent by differences in health behaviors and other
risk factors.

McCarthy-Jones and McCarthy-Jones [114] reported that
childhood sexual and physical abuse were each associated
with increased BMI and obesity in a dose-dependent manner.
Subjects with histories of childhood abuse were, on average,
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4.2 BMI units, or 11.16 kg, heavier than subjects without
histories of abuse. They also found positive associations be-
tween childhood sexual abuse and increased allergies, arthri-
tis, asthma, bladder problems, bone/back/muscle/joint pain,
bowel/colon problems, bronchitis/emphysema, cancer, car-
diovascular disease, migraine/headaches, skin problems, and
stomach ulcer/digestive problems. It appeared that many of
these associations might partly be indirectly mediated by
BMI, anxiety, or depression.

With regard to the metabolic syndrome, Lee et al. [115]
used longitudinal data collected from the 48 contiguous US
states in the Biomarker Substudy of MIDUS to seek associa-
tions with ELT in adult women. Child abuse was associated
with increased numbers of metabolic syndrome symptoms
and a dose-dependent increase in probability of a diagnosis
of metabolic syndrome. The magnitude of the associations
differed by ELT subtype. Possible mediating factors that the
authors noted included adult socioeconomic status, maladap-
tive stress responses, and unhealthy behaviors (e.g., poor sleep
quality and stress-induced eating).

Spitzer et al. [116] completed a cross-sectional, case–con-
trol study of the association between ELT and multiple scle-
rosis (MS), a major autoimmune disease that is significantly
more common in women. Adjusted odds ratios of subjects
with MS reporting emotional abuse, sexual abuse, and emo-
tional neglect were 3.4, 2.2, and 2, respectively, and they also
had higher total ELT (CTQ) scores compared to controls.
Physical abuse and emotional neglect were also associated
with higher relapse rates in MS patients. This same group
followed up this study of MS with a cross-sectional, case–
control study [117] to identify the effects of ELT on the risk
of developing another chronic autoimmune disease that is also
more common in women, rheumatoid arthritis. Women with
rheumatoid arthritis reported more emotional and physical
abuse and had higher ELT (CTQ) scores than the general
population. Emotional neglect, sexual abuse, or physical ne-
glect did not differ between the two populations. Adjusted
odds ratios of womenwith rheumatoid arthritis reporting emo-
tional abuse, physical abuse, and emotional neglect compared
to the general population were 2.6, 3.2, and 1.9, respectively.
In contrast, no relationships between ELT scores and rheuma-
toid arthritis were found in men. The authors speculated that
dysregulation of neuroendocrine–immune networks may me-
diate the effects of ELTon risk for these autoimmune diseases.

Bertrone-Johnson et al. [118] completed a prospective, lon-
gitudinal study which demonstrated that childhood emotional
and physical abuse increased the risk of moderate-to-severe
premenstrual syndrome in 27–44-year-old women. Risk was
highest overall among women reporting chronic abuse of mul-
tiple types.

Schüssler-Fiorenza Rose et al. [119] recently used data
from a cross-sectional, population-based survey of adults in
14 states and Washington, D.C. completed in 2009 and 2010

to identify a dose-dependent relationship between exposure to
child abuse and familial dysfunction and self-reported disabil-
ity in adulthood that remained significant after controlling for
potentially mediating psychiatric and medical conditions.
Sexual abuse had the strongest association with disability.

Both Brown et al. [120] and Kelly-Irving et al. [121] re-
ported associations between ELT and premature death. The
investigation by the latter group [121] was a prospective co-
hort study which found a dose-dependent relationship be-
tween ELT and premature all-cause mortality.

Bellis et al. [122] analyzed data from a large cross-sectional
population-based study in England of 18–69-year-olds to try
to elucidate the effects of ELT on the health trajectories of
individuals. They identified dose-dependent increases in six
different major non-communicable diseases (i.e., cancer, car-
diovascular disease, diabetes type 2, stroke, respiratory dis-
ease, and liver/digestive disease), any disease, and likelihood
of premature death with increasing numbers of ELTs. It was
suggested that the effects of ELT on morbidity are likely in-
creasingly masked by age due to increased mortality.

Savolainen et al. [123] used the Helsinki Birth Cohort
Study to show that an interaction between temporary separa-
tion from both parents in childhood and other traumatic life
experiences were associated with a small but significant short-
ening (about 1.2 %) of leukocyte telomere length, a biomarker
of cellular aging, in elderly adults about six decades after the
separation event. The authors speculated that the mechanism
of shortening may involve a hyperactive HPA axis altering
cortisol levels and/or inflammation levels. The study confirms
and extends previous observations by other groups [124–126]
regarding the effects of ELT on telomere length.

Bradford et al. [127] reported that there were significantly
higher rates of general trauma and physical, emotional, and
sexual abuse in childhood among adult women with irritable
bowel syndrome (IBS) compared to those without, emotional
abuse being the strongest predictor of IBS. No such associa-
tions were found in men. The associations may have been
partially mediated by depression and anxiety. Mediating
mechanisms could include stress-induced visceral hypersensi-
tivity, mucosal dysfunction, inflammation, changes in auto-
nomic tone, changes in gastric motility, and HPA axis
hypersensitivity.

Based on their findings from a longitudinal case–control
study, Jones et al. [128] proposed a model of functional GI
disorders (e.g., functional dyspepsia and IBS) in which child
abuse sets in motion a cycle of exacerbations of mood disor-
ders repeatedly leading to functional GI symptoms. Child
abuse before age 13 years was associated with greater depres-
sion, anxiety, neuroticism, and functional GI symptoms in
adults; however, the study could not clarify the factors medi-
ating the association between child abuse and functional GI
symptoms. They suggested that perhaps child abuse increases
neuroticism, which then predisposes individuals to mood and
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anxiety disorders and thereby increase risk for functional GI
symptoms.

With regard to pregnancy and factors relevant to pregnan-
cy, Leeners et al. [129] found strong associations between a
history of childhood sexual abuse and increased risks of preg-
nant women having fewer prenatal visits, feeling less prepared
for labor, smoking (31.7 vs. 9.4 %), having a partner using
drugs (10.6 vs. 1.2 %), reporting depression (24.1 vs. 1.8 %)
and suicidal ideation (10.6 vs. 0 %), experiencing physical
(16.5 vs. 0 %), sexual (12.9 vs. 0 %), and emotional abuse
(44.7 vs. 1.7 %), and having more hospitalizations (41.2 vs.
19.4 %) in pregnancy and with higher risks of premature con-
tractions (38.8 vs. 20 %), cervical insufficiency (25.9 vs.
9.4 %), and premature delivery (18.8 vs. 8.2 %) [129–131].
Childhood physical abuse and other adverse childhood expe-
riences also increased risk of premature delivery [131].

Other negative outcomes that have been reported to be
associated with ELT in women include increased risk for rape,
unintended first pregnancy, and acquiring sexually transmitted
diseases [132].

Prevention and Treatment of Psychiatric Disorders
in Women with ELT

Prevention

Because victims of ELT are an at-risk group for multiple seri-
ous psychiatric disorders, more attention to them is clearly
warranted. As the risk factors for developing mental illness
after ELTare identified, more and better prevention efforts can
be undertaken.

Primary prevention of the development of mental illness
after ELT is, of course, preferred and should remain an impor-
tant goal. Identifying and defining the various types of ELT,
including deleterious prenatal events, and their risk factors and
developing effective ways of eliminating their impact are cen-
tral to this.

With regard to bullying and child abuse and neglect, edu-
cation about their deleterious effects and advocacy for im-
proved parenting skills are critical. These ELTs should, of
course, be eliminated, but if a child were identified to have a
high risk for developing a particular psychiatric illness after
ELT, the parents might be taught how to reduce the risk of ELT
exposure or to be more supportive after an ELT in the hopes of
decreasing the likelihood of development of psychiatric se-
quelae. Preclinical, clinical, and epidemiological studies sug-
gest that the consequences of ELT can be attenuated by the
availability of a stable home environment and other positive
psychosocial supports [14, 133]. Indeed, having a good care-
giver is among the most important factors determining wheth-
er or not an abused child will have a good developmental
outcome [92], a finding observed in foster care environments

[53], and the support of remaining family members is similar-
ly critical following loss of a parent due to death or divorce
[22]. An enriched environment later in life may attenuate the
effects of ELT [22]. Interventions to improve parent–child
relationships and communication while decreasing maladap-
tive parenting behaviors and overprotective parenting styles
may reduce the risk of a child becoming a victim of bullying
or a bully/victim [134]. Targeting teenage girls who experi-
enced peer or parental emotional abuse, particularly during
periods of heightened vulnerability, and fostering social ac-
ceptance of teens in their families and peer networks might
reduce long-term risk for mental health problems including
depression [63•]. Teaching coping and emotion regulation
skills to victims of ELT may be important both for the preven-
tion and treatment of psychiatric disorders [44, 47]. Future
studies may find that instituting a particular drug therapy or
psychotherapy immediately after ELT exposure is effective in
preventing the long-term sequelae of ELT. In general, addi-
tional suicide prevention efforts in coordination with long-
term surveillance may significantly benefit victims of ELT
[31, 32].

As for the transgenerational effects of ELT, Enlow et al.
[35] concluded that interventions that decrease maternal stress
and promote positive mother–child relationships early in de-
velopment in cases where the mother has PTSD could reduce
the risk of her offspring later developing PTSD. Such inter-
ventions might be especially effective in populations at high
risk of trauma exposure.

Along these lines, Muzik et al. [135] described the results
of a pilot uncontrolled open trial of Mom Power, a multimod-
al, manualized group intervention to improve parenting by
mothers with histories of trauma and psychiatric illness (e.g.,
depression and PTSD) who have young children. The goals
are to improve the parent–child relationship and hopefully to
prevent the negative impact of maternal psychopathology and
traumatic life experiences on family functioning, the parent–
child relationship, and attachment. The curriculum is trauma-
informed and counteracts engagement hesitancy and mistrust
based on trauma-related help-seeking avoidance. The
key intervention principles are appreciating the impor-
tance of safety, trust building, enhancing self-efficacy
through empowerment, and skills building around self-
care/mental health, problem-solving, emotion regulation,
parenting competence, connecting mothers to communi-
ty resources, and teaching mothers to engage in treat-
ment. Relationship-focused parenting psychoeducation
and support are provided and stress reduction and self-
care strategies are taught. Preliminary outcomes for the
mothers included decreased symptoms of depression,
PTSD, and caregiver helplessness and improvements in
caregiver reflectivity. Larger and more rigorous studies
will be needed in the future to determine if this or
similar interventions are effective.
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Treatment

As summarized above, multiple lines of research suggest that
patients with histories of ELT and depression may have a
distinct endophenotype of depressive disorder that requires
unique treatment strategies to produce an optimal outcome
[34]. Indeed, only a minority of MDD patients attain remis-
sion with initial pharmacotherapy or psychotherapy and re-
sponse rates for ELT trauma victims are even lower. Further
study is clearly necessary to determine the optimal treatment
of victims of ELT. Types of therapy that have previously
shown some promise for depressed women with histories of
ELT include emotion-focused therapy (EFT) and group psy-
chotherapy, with the caveats that group therapy ought to be
reserved for women with less severe abuse experiences and
symptoms and that disorder-specific treatments are more like-
ly to benefit women with more severe symptoms [39].

In a previous review, Craighead and Nemeroff [39] sug-
gested that psychotherapy may be an essential aspect of treating
depression in victims of ELT and offered the following as pro-
visional guidelines regarding psychotherapy for victims of ELT.
First of all, the primary therapeutic task is to build a therapeutic
alliance around trust and safety because victims of ELT often
have disrupted cognitive schema in these regards. Employment
of schema-focused therapy may be useful for this purpose.
Second, it is essential for the therapist to be aware that it is easy
for resensitization to the trauma events and associated stimuli to
occur and so extra care should be taken in exploring prior
traumatic events. Third, patients with severe symptoms
resulting from ELT probably need longer-term therapy rather
than acute treatment to achieve meaningful and sustained im-
provements. In agreement with Carvalho Fernando et al. [44],
they suggested that although it may take considerably more
time and effort to accomplish, it is of paramount importance
for victims of ELT to learn better emotional regulation. To
accomplish this goal, Greenberg’s Emotion-Focused Therapy
and the mindfulness aspects of Linehan’s DBT and
Mindfulness CBT may be beneficial. In summary, a compre-
hensive treatment approach for victims of ELT should include
psychotherapy with careful exploration of past traumatic events
and cognitive reframing that addresses problems surrounding
emotional regulation, attachment, and interpersonal relation-
ships in a safe and trusting therapeutic environment. It is im-
portant to bear in mind, however, that the majority of patients
with MDD and ELT will likely require combination treatment
with antidepressants and psychotherapy.

As the neurobiological mechanisms by which ELTcontrib-
utes to the development of depression are elucidated, new
targets for pharmacotherapy will be identified. Future thera-
pies to target dysregulation of the HPA axis may include
CRHR1 antagonists, vasopressin V1b receptor antagonists,
cortisol synthesis inhibitors, and glucocorticoid receptor an-
tagonists [72, 136]. Results of laboratory animal studies raise

hope that future pharmacotherapies will improve the cognitive
and functional abilities of victims of ELT in addition to their
affective symptoms [137, 138].

Conclusions

There is rapidly growing appreciation of ELT as comprising
an array of distressing experiences between conception and
the beginning of adulthood with a multitude of potential long-
term, even transgenerational, health consequences of great
public health concern (e.g., depression and cardiovascular dis-
ease). The neurobiological, psychological, and behavioral ef-
fects are also sufficient, if overlooked, to potentially confound
many types of ongoing biomedical research. Certain effects
previously attributed to diseases were, in fact, likely due to
ELT.

The impact of ELT on a woman’s long-term health trajec-
tory varies with the type, number of different types, severity,
frequency, and timing of the ELT, the characteristics of the
individual (e.g., age, genetics, epigenetics, and personality),
and the individual’s environment (e.g., level of social support
and ongoing stressors) and is likely mediated to a significant
extent by persistent changes in a number of biological sys-
tems, dysregulation of those governing the stress response
preeminent among them. ELTs may be most likely to precip-
itate persistent deleterious health outcomes when they occur
during particular sensitive periods in development. Female
sex appears to increase the likelihood of suffering particular
ELTs, such as sexual abuse, and the development of certain
health problems (e.g., depression and PTSD) in adulthood
after ELT, relative to men. The reasons for the relatively in-
creased diathesis of women to certain health problems after
ELT remain obscure.

The emerging transgenerational effects of ELT obviously
carry special implications for female victims of ELT who are
pregnant or have the potential to become so and those whose
parents experienced ELT. The burgeoning knowledge of the
effects of ELT and stress during pregnancy on women and
their children will hopefully have positive effects in the social,
forensic, and public health realms including greater protection
from abuse, better advocacy for victims of abuse, and greater
availability of targeted services for mothers with histories of
ELT and/or mental illness and their children.

Growing knowledge of the risk factors and pathophysio-
logical mechanisms for the development of health problems
after ELT will lead to improved prevention, diagnostic, and
treatment efforts, including more effective psychotherapeutic
approaches and medications, hopefully making great im-
provements in the lives of women everywhere and ending
countless cycles of intergenerational trauma-associated pa-
thology. The need for prospective, longitudinal studies and
controlled, blinded trials that examine the effects of specific
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subtypes of ELT during particular times in childhood and
adolescence is great. Also critically important is the need to
consistently control for the potentially confounding effects of
ELT whenever appropriate to improve the consistency and
reliability of disease-related results reported in the literature.
Given that there are many risk and protective factors with
complex interactions determining total risk of various health
problems after ELT, advanced quantitative forecasting
methods such as machine learning may emerge as important
tools for determining the likelihoods of various health out-
comes in victims of ELT.

At the present time, it is important to use the available
prevention strategies, heighten our vigilance in identifying
victims of ELT to ensure needed help is directed to them,
and appreciate that victims of ELT are likely to have more
medical and psychiatric comorbidities and different treatment
needs compared to non-victims.
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