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ABSTRACT

Childhood trauma is a potent risk factor for a wide range of psychopathological outcomes. This review synthesizes
evidence on how trauma experienced in childhood (before age 12) impacts neurocognitive development and in turn
elevates risk for later psychopathology. A comprehensive literature search was conducted focusing on cognitive,
behavioral, and neurobiological effects of early trauma, with special emphasis on Indian research alongside international
findings. Childhood trauma is associated with broad cognitive difficulties, including attentional bias toward threat,
memory processing impairments (e.g., fragmented or overgeneral memories), executive function deficits, and emotion
regulation problems. These trauma-induced neurocognitive alterations often mediate the link between early adversity
and diverse psychopathological outcomes such as posttraumatic stress, anxiety, depression, and dissociation.
Neurobiologically, trauma-exposed children show dysregulation of stress response systems (e.g., HPA axis) and
structural and functional brain changes in regions subserving emotion and cognition (e.g., amygdala, hippocampus,
prefrontal cortex). Indian studies mirror global findings, with high prevalence of child trauma and evidence of similar
neurocognitive sequelae. Childhood trauma can derail neurocognitive development in ways that confer transdiagnostic
psychopathology risk. These findings underscore the need for early identification and intervention for trauma-exposed
children, culturally informed research (particularly in India), and dimensional frameworks (e.g., RDoC) to understand
trauma-related cognitive profiles. Early interventions targeting cognitive and emotional regulation skills may mitigate
the progression from childhood trauma to later mental health disorders.
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INTRODUCTION

Childhood trauma-encompassing abuse, neglect, violence,
and other adverse experiences before age 12-is a
widespread public health concern with far-reaching
developmental consequences. A substantial body of
research links early trauma exposure to increased risk for
virtually all forms of psychopathology, including
posttraumatic stress disorder (PTSD), anxiety disorders,
depression, behavior disorders, and dissociative disorders.
Not all children who experience trauma develop mental
illness; however, trauma markedly elevates the likelihood

of maladaptive outcomes via its impact on developing
brain and cognitive systems. It is now recognized that
childhood trauma has transdiagnostic effects, meaning it
confers vulnerability across many diagnostic categories
rather than a single disorder. This review focuses on the
neurocognitive pathways by which early trauma may lead
to later psychopathology, synthesizing cognitive,
behavioral, and neurobiological evidence. We explore how
trauma-related cognitive dysfunctions-such as attentional
biases, memory processing abnormalities, executive
function deficits, and emotion dysregulation-mediate or
modulate the association between childhood trauma and
psychopathological outcomes.!
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Importantly, this review centers on children in
pre-adolescent stages (approximately up to age 12), a
period of rapid neurocognitive development and
heightened sensitivity to environmental influences. We
integrate findings from international research with data
from India to highlight cultural contexts and regional
research progress. India has one of the world’s largest
child populations, with studies indicating a high
prevalence of childhood adversities. Yet, child trauma
remains under-recognized in many settings, and research
on neuropsychological impacts in Indian contexts is still
emerging. By bringing together evidence from Western
and Indian literatures, we aim to provide a comprehensive
and culturally relevant understanding of how childhood
trauma can alter neurocognitive development and thereby
shape mental health trajectories.>>

LITERATURE REVIEW

We conducted a narrative literature review to capture a
broad range of studies on childhood trauma, cognition, and
psychopathology. Sources were identified through
searches of databases including PubMed, PsycINFO, and
Google Scholar for articles published up to 2025. Key
search terms included combinations of “childhood
trauma,” “maltreatment,” “child abuse,” “cognitive

function,” “attention bias,” “memory,” “executive
function,” “emotion regulation,” “psychopathology,”
“PTSD,”  “depression,”  “anxiety,” “dissociation,”

“neuroimaging,” “HPA axis,” and “RDoC.” Particular
effort was made to include Indian research: we reviewed
publications from Indian journals and reports from Indian
institutions. Inclusion criteria emphasized studies of
children (approximately 0-12 years old) or findings
relevant to that age range, as well as review articles and
theoretical papers on developmental trauma. Given the
ethical and practical constraints of experimental trauma
research in children, most sources were observational
(cross-sectional or longitudinal studies) and clinical
studies, complemented by some experimental paradigms
(e.g., cognitive task performance) and neurobiological
assessments.

Our goal was not to perform a formal meta-analysis but
rather to integrate findings across methodologies
(behavioral testing, neuropsychological assessments,
neuroimaging, psychophysiology, etc.) and across
disciplines  (psychology, psychiatry, neuroscience,
developmental psychopathology). We paid special
attention to evidence of mediation, where a cognitive or
neural variable explains how trauma leads to
psychopathology, and moderation, such as the timing or
type of trauma influencing outcomes. The review also
incorporates conceptual frameworks like the RDoC to
interpret the findings dimensionally. Throughout, we
highlight points of convergence in the literature, note
inconsistencies or gaps (especially where child-specific or
India-specific data are lacking), and identify directions for
future research.

CHILDHOOD TRAUMA AND
PSYCHOPATHOLOGY: SCOPE OF THE
PROBLEM

Traumatic experiences in childhood are unfortunately
common worldwide. Globally, about 70% of people report
at least one traumatic event over the lifespan, and a
significant portion of these occur in childhood. In the
United States, roughly 60% of adults recall at least one
childhood trauma, with about one in four reporting
multiple adverse events. In India, estimates suggest
extremely high rates of child maltreatment. A landmark
national survey found that approximately half of Indian
children experienced some form of abuse-for example,
53% reported sexual abuse or assault, and a similar
percentage reported physical abuse by caregivers or
authority figures (Ministry of women and child
development [MWCD], 2007). Children in
socioeconomically disadvantaged settings (e.g., urban
slums) face compounding adversities, though abuse also
occurs across higher-income families. These sobering
statistics underscore that childhood trauma is a prevalent
public health issue globally and in India.}

Globally, nearly 70% of individuals report at least one
traumatic event, with many occurring in childhood. In the
U.S., about 60% of adults recall childhood trauma, while
India reports even higher prevalence-69% of children
experienced physical abuse and 53% sexual abuse. These
rates highlight trauma as a major public health issue.
Trauma predicts a wide spectrum of outcomes. PTSD is a
well-established consequence, with children at higher risk
than adults. Early adversity also predicts depression,
marked by earlier onset and treatment resistance, as well
as anxiety disorders, behavioral dysregulation, and
dissociation. Importantly, trauma often leads to
multifinality (one cause, multiple outcomes) and
comorbidity, where children present with overlapping
disorders. Attachment disruption is also common when
trauma involves caregivers. Children may develop
insecure attachment, interpersonal difficulties, and
relational distrust. Yet, resilience is possible, especially
with protective factors like supportive caregivers, therapy,
and community resources. '

NEUROCOGNITIVE
CHILDHOOD TRAUMA

CONSEQUENCES OF

Trauma during early childhood coincides with critical
periods of brain maturation and cognitive development.
Severe or chronic stress can disrupt the maturation of
neural circuits, leading to measurable deficits in cognitive
functions. Research has documented that children with
histories of maltreatment or complex trauma often perform
worse on a variety of cognitive tasks than non-traumatized
peers in one meta-analytic review of longitudinal studies,
children exposed to complex interpersonal trauma showed
significantly poorer overall cognitive functioning (a global
composite of abilities) compared to non-traumatized
children. Notably, trauma that began earlier in childhood
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and more recent trauma exposure were associated with the
greatest cognitive impairments. This suggests that the
timing and chronicity of trauma matter: the developing
brain is especially vulnerable to insults in early life, and
the effects of trauma on cognition can appear quickly after
exposure. Below, we break down the neurocognitive
sequelae of childhood trauma into specific domains.*

ATTENTION AND THREAT PERCEPTION

Trauma-exposed children often exhibit alterations in
attentional processing, especially in how they direct
attention to threatening or emotional information. A
frequently observed pattern is an attention bias toward
threat. This means that children with trauma histories are
hypervigilant and quick to notice potential dangers in their
environment. For example, studies using the dot-probe or
visual-search tasks have found that maltreated children
disproportionately direct their gaze toward angry or fearful
faces compared to non-maltreated children. Such children
may perceive neutral social cues as threatening and have
difficulty disengaging from negative stimuli. This
attentional hypervigilance is thought to be an adaptive
response in dangerous environments-by remaining on high
alert, the child may better detect and avoid threats.
However, in safe environments (like a classroom), this bias
can become maladaptive, contributing to anxiety and
distraction.’

MEMORY AND COGNITIVE PROCESSING OF
TRAUMA

Memory is another cognitive domain profoundly affected
by early trauma. Hippocampal-dependent memory
processes in particular are susceptible to stress hormones
and trauma-related neurobiological changes. Children who
experience trauma often exhibit problems with both
autobiographical memory and working memory. One
well-documented phenomenon is overgeneral
autobiographical memory-a tendency to recall past events
in broad, nonspecific terms rather than with precise details.
Research indeed shows that individuals with childhood
abuse or neglect often have impaired autobiographical
memory specificity, retrieving fewer detailed personal
memories, and this correlates with emotional-regulation
problems. In one study, childhood trauma was linked to
blunted basal cortisol levels and autobiographical memory
deficits in the form of overgeneral memories-suggesting a
biological correlation (hypocortisolism) of this cognitive
symptom.*¢

EXECUTIVE FUNCTION AND COGNITIVE
CONTROL

Executive functions (EF) are high-level cognitive skills
that include inhibitory control, cognitive flexibility,
planning, and working memory (often considered part of
EF). These functions depend heavily on the prefrontal
cortex, which undergoes protracted development in
childhood. Traumatic stress, especially when prolonged,

can disrupt the maturation of prefrontal circuits, resulting
in executive dysfunction. A growing literature indicates
that trauma-exposed youth have measurable deficits in EF
compared to their peers.

Specific executive domains affected by trauma include

EF-including inhibitory control, cognitive flexibility,
planning, and working memory-rely on the prefrontal
cortex, which develops throughout childhood. Traumatic
stress can disrupt prefrontal maturation, resulting in
measurable deficits. Trauma-exposed children often
struggle with inhibitory control, showing increased
impulsive errors on tasks like go/no-go or Stroop tests.
Cognitive flexibility and planning are impaired, affecting
task-switching, adapting to new rules, and multi-step
problem solving. Working memory deficits are common;
an Indian study of over 500 adults found higher ACE
scores predicted poorer working memory and global
cognition. Attention regulation is also compromised, with
children easily distractible and unable to sustain focus due
to hyperarousal.®’

These executive deficits contribute to academic
underachievement, difficulty following rules, poor
decision-making, and risk-taking behavior. Neuroimaging
shows trauma-exposed youth often fail to engage
prefrontal regions during tasks requiring emotional
regulation or conflict resolution, explaining difficulties in
managing cognitive control alongside emotional
processing.>?

EMOTION
DYSREGULATION

REGULATION AND

Emotion regulation refers to the processes by which
individuals influence which emotions they have, when
they have them, and how they experience and express
these emotions. Childhood trauma can disrupt emotion
regulation, leading to maladaptive strategies, reduced
adaptive strategies, and emotion impulsivity. Children
may show hyperarousal (linked to anxiety/PTSD) or
hypoarousal (linked to depression/dissociation). In RDoC
terms, this  affects  Negative  Valence and
Arousal/Regulatory  Systems. These transdiagnostic
difficulties make targeting emotion regulation central to
treatment.>8

NEUROBIOLOGICAL MECHANISMS
UNDERLYING COGNITIVE CHANGES

The cognitive and emotional difficulties described above
do not arise in a vacuum; they reflect underlying
neurobiological changes induced by trauma. Early life
stress can become biologically embedded, affecting brain
structure, connectivity, neurochemistry, and the endocrine
and immune systems. Here we outline some key
neurobiological findings that link childhood trauma to
neurocognitive outcomes.
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Stress response systems (HPA axis)

Childhood trauma often dysregulates the hypothalamic-
pituitary-adrenal (HPA) axis, the body’s central stress
system. Initially, trauma can cause hypercortisolism
(elevated cortisol) and overactive stress responses; over
time, some children develop hypocortisolism (blunted
cortisol) due to system exhaustion. Both extremes
negatively affect brain development. Dysregulated cortisol
impacts  cognitive and emotional functioning:
hypercortisolism can impair working memory and
executive attention, while affecting the amygdala
(heightened threat sensitivity) and prefrontal cortex
(possible dendritic atrophy). Hypocortisolism may lead to
emotional numbness or underarousal, influencing
motivation and reward processing, often seen in
trauma-related depression. Thus, HPA axis changes link
trauma to deficits in memory, learning, arousal, and
anxiety regulation.*

Brain structure and connectivity

Neuroimaging studies reveal that trauma-exposed children
often show structural differences in key brain regions. The
hippocampus, critical for memory, is frequently smaller in
adults with childhood trauma, particularly those with
PTSD. The amygdala, central to threat detection, can be
overactive, with some studies reporting larger volumes in
children with persistent anxiety, reflecting repeated
activation. Prefrontal cortex (PFC) regions, including the
ventromedial PFC and anterior cingulate cortex, may be
thinner or underdeveloped, affecting impulse control and
emotion regulation. The cerebellum, implicated in motor
coordination and cognitive timing, may also be reduced in
volume following extreme deprivation, as seen in
orphanage studies. These differences are group-level
trends and not deterministic; some children show no
structural alterations, possibly due to genetic resilience or
enriched environments.?

Neuroendocrine and neurochemical factors

Beyond cortisol, trauma affects multiple neurochemical
systems. Catecholamines such as adrenaline and
noradrenaline surge under stress, and chronic elevation can
produce hyperarousal and disrupt PFC-mediated EF,
contributing to attention and impulse-control problems.
Oxytocin, vital for social bonding, may be dysregulated in
children who experienced interpersonal trauma,
potentially impairing attachment and social cognition.
Neuroimmune mechanisms are also implicated; childhood
trauma can provoke chronic inflammation, with elevated
cytokines linked to slower processing speed and increased
risk for depression. Together, these neurobiological
alterations illustrate the systemic and multifaceted impact
of early trauma.”!!

CHILDHOOD TRAUMA IN INDIA: PREVALENCE,
IMPACT AND CULTURAL CONSIDERATIONS

While neurocognitive consequences of childhood trauma
appear to be broadly universal, cultural context can
influence prevalence, types of trauma and resources
available to children. In India, several socio-cultural
factors shape landscape of childhood trauma. These
include high rates of poverty, child labor, social
inequalities (e. g. caste, gender) and at times normalization
of harsh physical punishment in some communities.

Clinical observations in India find that trauma-exposed
children often present with anxiety, depression, and
somatic complaints. Culturally, children (and parents)
might express distress in physical terms (headaches,
stomachaches) rather than emotional terms, which can
complicate recognition of trauma effects.

There is evidence from an adolescent sample in India that
parental factors (like parental substance abuse or domestic
violence) mediate trauma effects: 1 study found that
having a parent with alcoholism significantly increased the
risk of child developing anxiety and depression after
maltreatment. This aligns with global research on how
caregiver mental health can compound/buffer trauma
impacts.'?

TRANSDIAGNOSTIC AND
PERSPECTIVES

DIMENSIONAL

Childhood trauma often affects multiple disorders, with
transdiagnostic factors-such as threat bias, memory
problems, executive dysfunction, emotion dysregulation-
underlying PTSD, anxiety, depression, and more. This
explains high comorbidity and suggests that interventions
targeting these core dysfunctions can alleviate multiple
problems simultaneously. The RDoC framework
highlights trauma impacts across domains: negative
valence systems (hypervigilance, anxiety, blunted reward),
cognitive systems (attention and executive deficits), social
processes (attachment disruptions), and arousal/regulatory
systems (hyper/ hypoarousal). Trauma creates latent
vulnerabilities-stable neural and cognitive alterations
increasing risk across development (e.g., anxiety in
childhood, depression in adolescence, substance use in
adulthood). Interventions such as attention bias
modification, executive function training, and emotion
regulation therapies target these core dysfunctions.
Considering developmental stage, dysregulation manifests
differently from toddlers to adolescents, and dimensional
assessment can identify resilience and strengths to guide
therapy. This approach also supports preventive
psychiatry, enabling early intervention before full
disorders emerge."?

DISCUSSION

Childhood trauma leaves an indelible mark on the
developing mind and brain. This review has highlighted
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that trauma in the first decade of life can initiate a cascade
of neurocognitive changes-altering how a child pays
attention, remembers events, thinks, and regulates
emotions-which in turn elevate risk for a spectrum of
psychopathologies. These findings carry several important
implications.

Integration of findings

Early trauma embeds itself in cognitive-affective systems,
shaping survival-oriented adaptations. Children exposed to
violence or abuse develop heightened threat detection,
stress reactivity, and short-term coping at the cost of
learning and exploration. While protective in dangerous
environments, these adaptations become maladaptive in
safe contexts, leading to hypervigilance, impulsivity, or
dissociation that impair functioning and fuel psychiatric
symptoms. This model aligns with theories of shattered
assumptions, attachment disruptions, and toxic stress
neurobiology.'®

Critical analysis of research

Findings in this field are not uniform. Not all maltreated
children show cognitive deficits, and effect sizes in meta-
analyses are often small, highlighting resilience and
compensatory strategies. Causality is difficult to establish,
as most evidence is correlational, though natural
experiments (e.g., adoption from neglectful orphanages)
support environmental influence. Genetic and prenatal
factors also interact with trauma, as seen in diathesis-stress
models (e.g., 5-HTTLPR polymorphism increasing
depression risk).!%!3

Moreover, trauma-related cognitive deficits can create a
vicious cycle-difficulties with learning or attention may
lead to failure, bullying, and added stress-underscoring the
need for educational support and therapy.*!6

Indian context in discussion

In the Indian context, while the general principles hold, we
must consider resource limitations. Many trauma-affected
children in India do not receive any mental health
intervention. The burden often falls on family (if the
family was not the source of trauma) or on the child
themselves to cope. There is a scarcity of child
psychologists and psychiatrists relative to the need.
Culturally adapted screening tools for trauma effects (like
simple checklists for teachers or pediatricians to identify
cognitive/behavioral red flags) are needed. Encouragingly,
awareness is rising, and trauma-informed practices are
being slowly introduced in some schools and childcare
systems.>!”

Clinical and policy implications
Treatment for trauma-exposed children must be holistic,

addressing not only PTSD but also cognitive and
emotional difficulties. Effective care often combines

trauma-focused therapies (e.g., TF-CBT, EMDR),
cognitive rehabilitation (e.g., working memory and
attention training), and emotion regulation skills training
(e.g., DBT-based strategies). Parent/caregiver
involvement is critical, as supportive, consistent
caregiving helps recalibrate stress responses and improve
outcomes. At the policy level, prevention is key-child-
protection laws, anti-abuse campaigns, and poverty
reduction can reduce exposure and protect long-term
development, ultimately preventing educational failure,
justice involvement, and adult psychiatric disorders.”!8

Future directions

Future research should prioritize longitudinal studies to
track how trauma-related deficits evolve over time and to
identify sensitive windows for intervention. Biomarkers
such as brain imaging, cortisol, and inflammatory profiles
may help flag children at high risk, while emerging tools
like neurofeedback or brain stimulation could offer
targeted treatments. Culturally sensitive studies, especially
in India and other non-Western contexts, are crucial for
understanding how trauma interacts with factors such as
poverty, malnutrition, and community coping strategies.
Dimension-based interventions that target core
mechanisms like hyperarousal, threat bias, or working-
memory deficits may prove more effective than diagnosis-
specific approaches.

At the systems level, integrating psychotherapy, cognitive
training, and school-based programs can enhance
resilience, while trauma-informed curricula that strengthen
both emotional and academic skills are especially
promising. Technology offers new opportunities through
mobile apps, digital tools, and virtual reality, making
support more accessible in resource-limited settings.
Finally, prevention requires strong policy frameworks-
investments in early intervention, training of teachers and
health workers, and nationwide trauma-informed
initiatives could reduce long-term social and economic
costs. Ultimately, the goal is to ensure that trauma does not
dictate life trajectories, but is met with early, effective, and
culturally relevant support.

CONCLUSION

Childhood trauma disrupts the developmental trajectory of
critical neurocognitive processes, including attention,
memory, executive function, and emotion regulation.
These disruptions increase the risk for a range of
psychopathologies across the lifespan. This review
integrates evidence from behavioural, cognitive, and
neurobiological domains, highlighting the transdiagnostic
nature of trauma’s impact and emphasizing the importance
of culturally sensitive, early interventions. By focusing on
neurocognitive mechanisms, this article advances
understanding of how trauma becomes biologically
embedded and offers pathways for targeted,
developmental-stage-appropriate prevention and treatment
strategies.
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