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Abstract Early adversity is a strong and enduring predictor
of psychiatric disorders including mood disorders, anxiety
disorders, substance abuse or dependence, and posttraumatic
stress disorder. However, the mechanisms of this effect are not
well understood. The purpose of this review is to sum-
marize and integrate the current research knowledge
pertaining to the long-term effects of early adversity
on psychiatric disorders, particularly in late life. We
explore definitional considerations including key dimen-
sions of the experience such as type, severity, and
timing of adversity relative to development. We then
review the potential biological and environmental medi-
ators and moderators of the relationships between early
adversity and psychiatric disorders. We conclude with
clinical implications, methodological challenges and
suggestions for future research.
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Introduction

Numerous large-scale community-based studies have docu-
mented that exposure to adversity early in life is a robust
predictor of psychiatric disorder onset including mood dis-
orders, anxiety disorders, eating disorders, substance abuse
or dependence, and posttraumatic stress disorder (PTSD)
[1–11] as well as personality disorders [12]. Moreover, the
risk for psychiatric disorders following early adversity ap-
pears to persist into old age [13–16], although the data are
limited. However, not everyone who experiences an early
adversity will subsequently develop a psychiatric disorder.
There is some evidence that specific types of early adversity,
such as abuse, may contribute more to risk for psychiatric
disorders than others [17•]. Thus, there is increasing interest
in understanding the mechanisms by which adversity leads
to psychiatric disorders, and in identifying the factors that
may modify these long-term effects. The goal of this review
is to summarize the current knowledge pertaining to the
psychiatric impact of exposure to early adversity, with a
particular emphasis on the effects that persist into older age.

Early Adversity: Definitional Considerations

A wide array of experiences is subsumed under the term
“early adversity,” including abuse or assault, neglect, pov-
erty, death of a parent (or primary caretaker), parental chron-
ic physical or mental illness, alcohol or substance problems,
or criminality, parental separation, physical illness or injury
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during childhood, domestic violence, peer victimization, vio-
lence and/or criminal behavior in one’s neighborhood or com-
munity, and involvement in a war or a natural disaster.

The definition of early adversity also varies consider-
ably depending on whether one focuses on the stressful
event itself or the response to the event. The term may
refer to a psychological event (e.g., neglect), biological
event (e.g., physical illness), psychological response (e.g.,
distress), or a biological response (e.g., activation of the
sympathetic nervous system). Furthermore, the adversity
may occur as a single acute event, repeated episodes or a
chronic condition. The response may similarly be imme-
diate or prolonged. Adversity may have components that
are both physical/biological and psychological within the
same event. Moreover, the psychological aspects of the
adversity may lead to physiological consequences and
vice versa. Failing to parse apart these differential
sources of stress has led to substantial confusion within
the field and difficulty in interpreting findings across
studies.

Here we define early adversity as single or multiple,
acute or chronic stressful events which may be biological
or psychological in nature, occurring during childhood and
resulting in a biological and/or psychological stress
response. In addition to consideration of the above distinc-
tions, the impact of early adversity on psychiatric risk also
likely depends on several key dimensions of the experience,
including type, severity, and timing of adversity relative to
development.

Type of Early Adversity

Theoretical models have posited that specific adversity types
may be uniquely related to specific psychiatric outcomes. A
review of over 200 youth studies examining the relationship
between exposures to a range of early adversities and inter-
nalizing versus externalizing symptoms found little evidence
for such specificity [18]. Findings from the National
Comorbidity Survey (N=5,692, 18 and older) indicate that
while exposure to early adversities is associated with psychi-
atric illness in adulthood, this relationship also appears to be
non-specific [2, 19]. Cross-national data from the WHO
World Mental Health surveys conducted in 21 countries also
indicates little evidence for specificity in the association be-
tween adversity type and psychiatric outcome [20]. Thus,
studies with youth and adult samples suggest that while ex-
posure to early adversity is associated with increased risk for
psychiatric disorder, the risk is non-specific.

Severity of Early Adversity

Accumulating evidence from nationally representative stud-
ies of youth [21] and adults [2] suggests over half of those

exposed to adversity suffer multiple and co-occurring ad-
versities. Several studies support a dose–response relation-
ship such that the probability of developing a psychiatric
disorder is proportional to the number and severity of ad-
versities experienced. Among adult community women (N=
732, ages 36–45 years), those who experienced multiple
categories of childhood abuse were found to be at highest
relative risk for depression, compared to women who
reported one form of abuse, who were, in turn, at higher
risk for depression than women with no abuse history [22].
Felitti et al. [23] similarly identified a strong dose–response
relationship between the number of childhood exposures
and risk for negative health outcomes, including alcohol or
substance abuse, depression, and suicidality, in a large sam-
ple of HMO members (N=9,508, mean age=56.1 years). A
dose–response effect between severity of childhood sexual
abuse and risk for disorder was also found in a population-
based sample of 1,411 female twins (ages 17–55 years) [3].
Similar patterns have been found for the effects of early
adversity on neurocognitive impairment. Echoing the cumu-
lative effect found for psychiatric disorders, Evans and
Schamberg [24] showed that the greater the proportion of
childhood spent in poverty, the poorer one’s working mem-
ory as a young adult. The dose–response effect appears to
persist into old age. In a sample of over 22,000 adults
60 years of age or older, the effects of experiencing both
physical and sexual abuse in childhood was associated with
worse outcomes than experiencing either form alone [25].
Thus, the initial data in older adults suggest that risk of
developing a psychiatric disorder may, as at other stages of
the lifespan, be proportionally related to the severity of
adversity exposure.

Timing of Early Adversity

Theorists have argued that exposure to adversity during the
critical developmental periods of late childhood and early
adolescence may confer high vulnerability to particular
forms of psychiatric disorders, perhaps owing to the rapid
brain development that occurs during these ages [26, 27].
Exposure to sexual abuse after the age of 12 has been
associated with an increased risk for PTSD in adulthood,
whereas sexual abuse before the age of 12 was associated
with an increased risk for depression [28]. In a birth cohort
sample of 496 cases of court-substantiated abuse (mean
age=39.5 years) the experience of abuse before age 12 was
associated with increased risk for internalizing symptoms
(e.g., depression, anxiety) in adulthood whereas the experi-
ence of abuse after age 12 was associated with externalizing
symptoms (e.g., behavioral problems, inattention, impulsivi-
ty) [29]. Thus, the transition to puberty may be a critical
developmental period which carries increased risk for partic-
ular forms of psychiatric disorders.
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There is some evidence that the risk associated with
adversity during stages of critical brain development
persists into late life. Yehuda and colleagues [30] found
that Holocaust survivors diagnosed with current PTSD
(n=35) showed impaired ability to learn new informa-
tion compared to survivors without a current PTSD
diagnosis (n=26) or controls (n=40). Interestingly, the
specific long-term cognitive impairments identified
among Holocaust survivors differed from long-term cog-
nitive impairments identified among Vietnam veterans.
The authors speculate that these differences may relate
to the timing in trauma exposure:While Vietnam veteranswere
exposed to trauma during early adulthood (military service)
many Holocaust survivors were still children/adolescents dur-
ing the exposure.

Mediators of the Relationship Between Early Adversity
and Psychiatric Disorders

At least two broad pathways have been hypothesized to
explain the impact of adversity on later psychiatric risk.
First, exposure to early adversity may become “biolog-
ically embedded” [31], altering the development of key
physiological systems (hypothalamic–pituitary–adrenal
axis, HPA, and immune function). Second, exposure to
early adversity may be a psychosocial index of contin-
ued stress exposure, such that those who experience
adversity in childhood are more likely to suffer subsequent
stress [32, 33].

Biological Mediators: HPA Function

Substantial evidence exists to support the hypothesis of the
sustaining physiological effects of early adversity. Several
types of acute stressors that occur in association with adver-
sity can activate an immediate response of the HPA and
sympathetic adrenal medullary axes beginning with the re-
lease of hypothalamic corticotropin releasing hormone
(CRH), which initiates the endocrine response to stress.
CRH then prompts the release of adrenocorticotropin
(ACTH). ACTH promotes the release of glucocorticoids
from the adrenal cortex. Glucocorticoids regulate the utili-
zation of energy and provide negative feedback at the level
of the hypothalamus and pituitary (for reviews see [34–36]).
Glucocorticoids also affect the morphology and functional-
ity of central nervous system target tissues, including those
responsible for mood and cognitive functions relevant to
psychiatric disorders [37–40].

Some types of early life adversity can negatively impact
HPA responsiveness and regulation. Studies have shown
that children raised in an environment of secure parental
attachments and attentive care giving show lower stress-

induced cortisol release [41]. By contrast, abused children
show hallmarks of an HPA axis that has already adapted to a
trauma, such as lower early morning cortisol secretion [42],
reduced CRH-stimulated ACTH release, and reduced circa-
dian production of ACTH [43].

Few prospective longitudinal studies have linked HPA
response to adversity in youth with psychiatric risk in late
life. However, retrospective studies suggest that early
stressors can have an enduring influence on HPA axis
activity. Adults with a history of early adversity, in the
form of childhood abuse exhibit signs of HPA axis trauma
adaptations, including flattened diurnal variability and
lower early morning cortisol secretion [44], more robust
dexamethasone suppression of cortisol [45], increased
ACTH release and lower cortisol responses to either
CRH administration [35] or a laboratory stressor [46].
Adult holocaust survivors with PTSD also show similar
adaptations compared to adults that did not experience the
holocaust [47]. In addition to trauma and PTSD, impaired
HPA activity in later life has also been associated with
depression (for a review see [48]).

HPA axis adaptations to a chronically high adversity
environment or traumatic events may have short term
survival advantages for living in dangerous environ-
ments but also carry the risk of long term effects on
cognition and emotion and risk for psychiatric disorders later
in life.

Biological Mediators: Immune Function

The HPA axis is not the only physiological system impacted
by stress. The immune system encompasses a complex set of
pro-inflammatory mediators, specifically cytokines,
chemokines, and growth factors, all of which have been
proposed as mediators of the relationship of adversity to
psychiatric disorders. It is very difficult to investigate long-
term effects of early adversity on immune function in adult-
hood, and animal models are often too simple with regards to
the range of stressors and life episodes that can be tested. In
animal models, stressors exerted to the mother (pre- or post-
natally) and/or to the infant, in the form of nutritional imbal-
ance, infectious agents and/or toxicants, physical restraint, or
mother–infant separation can lead to long-lasting immune
imbalances or altered “immune set points” [49–51]. Altered
immune set points may lead to the chronic secretion of pro-
inflammatory signals, contributing to heightened immune re-
sponsiveness. These altered set points are sometimes associ-
ated with changes in the HPA axis, notably glucocorticoid
levels [52], emphasizing the functional link between the brain
and the immune system [53]. Early stressors such as abuse can
result in PTSD-like symptoms, and manifest as changes in the
immune set points [54]. One of the only large-scale prospec-
tive longitudinal study of a birth cohort followed to age 32 has
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shown that maltreatment in the first decade of life is associated
with high-sensitivity C-reactive protein (hsCRP) levels, a
biomarker of inflammation [55]. This effect was independent
of potential confounds (e.g., low SES, depression, high levels
of stress in adulthood, smoking, unhealthy diet), and findings
support a dose–response relationship between severity of
early adversity and inflammation.

Among healthy older adults who were dementia care-
givers and non-caregivers (N=132, mean age=70), those
who experienced childhood adversity showed greater
proinflammatory cytokine levels, interleukin-6 (IL-6) and
tumor necrosis factor (TNF)-α, as well as telomere length,
than those without such history. Effects were only partially
attributable to caregiving, suggesting that early adversity
influences immune function beyond the effects of the stress
associated with caregiving [56]. In a follow-up study with
this sample, Gouin and colleagues [57] found that those
exposed to abuse, in particular, exhibited elevated IL-6 re-
sponses to daily stressors. Similar to findings on HPA,
altered immune set points have the potential to be normal-
ized, or “buffered,” by positive influences such as social
support [58]. Although it stands to reason that these effects
could persist through adulthood, studies have not yet exam-
ined the role of social support in general for moderating
long-term effects of early adversity.

Psychosocial Mediators: Adult Stressors

Theorists have articulated a transactional model of stress
continuity, whereby exposure to early adversity alters psy-
chosocial processes, generating further stress, and leading to
increased psychiatric risk. Using data from a longitudinal
survey of adults, Kessler and Magee [7] found that interper-
sonal stress in adulthood mediated the effect of childhood
family violence on recurrence of depression. The authors
speculated that exposure to family violence in childhood
may have disrupted interpersonal functioning thereby in-
creasing reactivity to future stressors and, in turn, depressive
recurrence. Similarly, McLeod [59] found that marital strain
in adulthood mediated the relationship between exposure to
parental divorce in childhood and adult depression. On the
other hand, some studies indicate adult stressors do not
contribute to adult psychopathology over and above expo-
sure to early adversity (e.g., [17•]).

Moderators of the Relationship Between Early
Adversity and Psychiatric Disorders

Gender

Rates of exposure to childhood adversity vary between
genders by type of adversity; Childhood sexual abuse is

more prevalent in females whereas childhood physical
abuse are is more prevalent in males [8, 9, 60, 61]. A recent
literature review of community-based samples in which
gender differences were specifically tested for found that
nearly half of all studies report no gender differences in
effects of childhood victimization on risk for psychiatric
disorder across the lifespan. In studies that did observe
gender differences, victimization tended to be associated
with higher psychiatric risk in females in studies with adult
samples, whereas in youth samples, victimization tended to
be associated with higher psychiatric risk in males [62].
These results underscore the need for elucidating more
precise age-specific paths for psychiatric disorders.

Genetic Susceptibility

Genetic markers may moderate the effects of early adversity
on later psychopathology. A functional insertion/deletion
polymorphism in the serotonin gene linked promoter region
(5-HTTLPR) has repeatedly been found to moderate the
influence of early adversity and stressful events on the
development of psychopathology [63]. The 5HTT s allele
may thus impact depression and anxiety via an interaction
with fear circuits in the brain. Individuals with the s allele
variant having experienced early adversity show hyper-
reactivity of the autonomic system and of the amygdala
and anterior cingulate circuits in response to signals of fear
[64]. Among adults with psychotic disorders (N=118),
homozygotic s allele carriers who experienced childhood
trauma showed greater cognitive impairment [65].

Most research in this area, however, is limited to younger
samples. Caspi et al. [66] seminal study, which showed that the
5HTT s allele moderates the effect of childhood maltreatment
on risk for depression, was limited to a relatively young sample
of 26-year old males (N=1,037) [66]. The persistence of the
interactive effect of 5HTT with early adversity on psychiatric
risk across the lifespan is less clear. O’Hara and colleagues [67]
found no interactive effects of stress, by analysis of cumulative
life stress or early trauma, and the 5HTT s allele on cognitive
function in older adults (N=154, mean age=71.1 years).
However, significant interactions of the 5HTT with elevated
levels of waking cortisol did predict lower memory perfor-
mance and hippocampal volume. Further, there was a direct
association of 5HTT genotype status and increased levels of
waking cortisol suggesting that biological measures of stress
may be more important in advanced age, than are self-reports
of early life adversity and stress.

In another investigation which included older adults,
Gillespie and colleagues [68] found no interactive effect of
stressful events and 5HTT genotype on levels of depressive
symptoms. However, in another large population-based
study of older men and women (N=906, aged 65 years or
older) a link was found between childhood adversity and
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depression that was significantly stronger for those with the
22/23EK or the 9beta variant [69]. Additional polymor-
phisms, such as the FK506 binding protein 5 (FKBP5), an
immunoregulatory factor, have been identified as modera-
tors of the effect of early adversity on later psychopathology
[70]. This suggests that several different pathways and
mechanisms may subserve the interaction of early adversity
and neurocognitive and neuropsychiatric outcomes in late
life (Fig. 1).

Animal Models of Early Adversity and Associated
Psychiatric Disorders

The impact of early adversity on later psychopathology is
not an easy process to study in humans. Practical difficulties
inherent to multi-decade long studies, the wide genetic
diversity among humans, the cultural and generational
biases in the perception and reporting of early adversity,
and the variability of observed psychopathological out-
comes are among the most significant barriers to such stud-
ies. Animal models can alleviate some of these barriers.
Indeed, animal models significantly reduce the duration of
experimental studies, due to the faster development of ani-
mals compared to humans. Animal models also offer better
control over genetic backgrounds, especially when closely
related control and mutant strains are available. For exam-
ple, rodent studies have been conducted comparing control
animals to test animals with abnormal serotonin [71] or
cortisol response [72] due to intrinsic genetic differences.
Animals can also be engineered to express polymorphisms
replicating those found in humans, like in the anxiety-prone
brain-derived neurotrophic factor (BDNF) Met “knock-in”
mouse [73].

Furthermore, animal studies can use standardizable
stressors to mimic early adversity, and objective outcome
measures of later psychopathology. This is especially true
for rodent models, in which well-controlled experimental
stressors include neurochemical stress like prenatal alcohol
exposure [74], emotional stress like maternal separation [72,
75, 76], and physical stress [77]. Finally, animal studies can
leverage standardized psychopathological outcomes, includ-

ing exploration / risk-taking / hyperactivity (e.g., open-field
test), anxiety-like behavior (e.g., elevated maze test) and
depressive-like behavior (e.g., forced swim test), as often
used in rodent studies.

Animal models are well-suited to test the prevalent di-
athesis hypothesis [78] according to which a combined
effect of genetic predisposition and environmental stressors
(encountered during specific developmental windows) un-
derlies the association between early adversity and psycho-
pathology. For example, heightened cortisol levels in adult
hypertensive rats were found to be associated with a protec-
tion against anxiety and depressive-like symptoms seen in
adult control rats exposed to early adversity in the form of
maternal separation [72]. In mice, maternal separation and
early weaning leads to significant psychopathology in open-
field (hyperactivity), elevated maze (increased anxiety) and
forced swim (depression-like behavior) tests, in a
genetically-controlled, strain-dependent way [75]. In anoth-
er elegant study in rats, Wilkin and colleagues demonstrated
that early adversity in the form of physical stress applied
during early vs. late adolescence leads to opposite outcomes
in adulthood, namely decreased and increased exploration /
risk-taking behavior compared to unstressed controls, and
that these effects are further modulated by gender [77].

Although they offer many practical and experimental
advantages, animal models are not without limitations.
Chief among these is the fact that psychopathology encap-
sulates complex, neurodevelopmental and behavioral pro-
cesses that are, in large part, species-specific, sometimes
putting into the question the very validity of animal models
[79, 80]. To circumvent some of these limitations, it
may be valuable to develop surrogate biomarker strate-
gies that coincide with certain forms of anxiety and
depression in both humans and animal models, such
as anomalous blood transcript profiles [81]. Studies
may also be conducted in more complex animal models
than rodents, especially primates, which offer more
extensive opportunities to test emotional stressors, due
to more elaborate inter-individual relationships and
group structures [82]. Primate models, however, are
far less accessible and much more cost- and labor-
intensive than rodent models.

Early 
Adversity

Psychiatric 
Disorder

HPA function, 
Immune function
Adult Stress

Gender
Genetic Susceptibility

Fig. 1 Biological and
environmental mediators and
moderators of the relationships
between early adversity and
psychiatric disorders

Curr Psychiatry Rep (2013) 15:352 Page 5 of 9, 352



Methodological Issues and Future Directions

Several improvements can be made with regard to assessment
of adversity. It is critical for future research to assess adversity
history comprehensively so that more precise delineations of
the relationships among adversities, and their contributions to
psychiatric disorders in late life, can be obtained [21]. Second,
reporting bias continues to present a challenge particularly in
studies with older samples [67]. It is possible that retrospective
self-report measures misrepresent the levels of life stress, early
adversity and trauma experienced by older adults. Older in-
dividuals often have recall difficulties, and evidence suggests
that older adults are more likely to pay attention and remember
positively valenced stimuli than negatively valenced stimuli
[83•]. Psychological resilience in those who are able to survive
early life adversity may also potentially attenuate the effect of
adversity exposure on risk for psychiatric disorder. In addition,
distal traumatic events may be less relevant to older adults than
the chronic, ongoing daily stress they experience. While recall
of lifetime events has been found to be fairly reliable in research
on depression [84], reliability is vastly improved by use of
interview measures [85] which are designed to enhance recall
and minimize reporting bias. Interview measures, however,
present challenges in cost, manpower, and participant burden.

With regard to study design, most of the knowledge re-
garding the relationship between exposure to early adversity
and psychiatric disorders is based on cross-sectional retro-
spective data. Prospective studies, following participants from
childhood into late adulthood with frequent assessments of
adversity and symptoms, would be ideally suited to delineate
longitudinal trajectories of risk. However, results would take
decades to emerge, with the older adult stage of the lifespan
spanning up to 40 years (60 years to 100 years). Structured,
multi-cohort designs, such as accelerated longitudinal designs
offer significant advantages for examining differential effects
of early adversity by age of exposure, and thus for identifying
critical periods in development that confer heightened risk for
psychiatric disorders in late life [86].

The few studies that have had the ability to look at
mediators in a longitudinal design indicate that some of
the risk associations between childhood adversity and psy-
chiatric disorders in older adults may be mediated by psy-
chopathology developed in early adulthood [13]. Such
findings further highlight the need for longitudinal designs
such that psychopathology can be continually assessed over
time to identify the points of emerging illness.

Conclusions

The findings of this review highlight that exposure to adversity
early in life is capable of exerting long-term risk for a range of
neuropsychiatric outcomes. Such findings underscore the need

for better assessment of early adversity as well as for the
implementation of widespread interventions to help prevent or
reduce the adverse effects of early adversity. Early adversity
needs to be considered as part of routine clinical and medical
assessments. Given that a broad range of experiences are sub-
sumed under the term “adversity,” assessment needs to be
comprehensive and to include measures of key dimensions of
the experience such as severity, chronicity, and timing. Those
identified with a history of early adversity may be candidates for
more intensive psychiatric treatments to help prevent adverse
effects associated with the exposure. As our understanding of
the effects of adversity develops, treatmentsmay be individually
tailored to the type and timing of exposure. On a larger scale,
community-based preventive interventions that improve the
quality of family and neighborhood environments during child-
hood may have substantial long-term benefits in reducing the
prevalence or incidence of psychiatric disorders in the general
population. Parenting programs and intensive family-focused
social services have been shown to effectively reduce the rates
of child abuse and domestic violence in the community [87].

Little evidence has emerged for specificity between type of
adversity and disorder outcomes, reflective of definitional and
measurement issues that undermine the success of the field.
There does appear to be a strong cumulative effect, such that
more severe experiences are consistently associated with pro-
portionally higher rates of disorders. Some periods of vulner-
ability have also been highlighted (e.g., transition to puberty).
Further research is needed to identify the precise critical pe-
riods and the forms of adversity most damaging at each period.

Studies are limited by the lack of prospective longitudinal
designs, particularly with older samples. Efforts to identify
mediators of the relationship between adversity and psycho-
pathology have been largely focused on HPA function, which
is just one marker of stress function. Although emergent
evidence points to immune function as a potential mediator,
relatively few studies have been conducted in this domain [54,
76, 77]. Nevertheless, several groups are pursuing translation-
al and clinical research studies to determine whether therapies
targeting immunological and inflammatory pathways can in-
deed modulate psychological symptoms linked to depression,
leading to significant benefit for patients (reviewed in [88]).
Evidence for genetic moderators similarly suggest the need for
greater focus on gene by environment interactions on psycho-
pathology. Nevertheless, one of the most important lessons
from this literature, particularly in samples of older adults
[67], is that improved characterization and measurement of
early adversity is needed before we can elucidate the mecha-
nisms by which genetic susceptibility interacts with adversity,
leading to increased risk for psychopathology.
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