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ABSTRACT

Background: Post-traumatic stress disorder (PTSD) is traditionally conceptualized as a disorder of fear
learning and emotional dysregulation; however, accumulating evidence indicates that objective cognitive
dysfunction, particularly memory impairment, represents a core and enduring feature of the disorder. Prior
quantitative syntheses have been limited by heterogeneous control groups, pooling of disparate cognitive
outcomes, and inadequate handling of statistical dependence across outcomes.

Objective: This systematic review and meta-analysis is aimed at determining whether trauma-exposed
adults diagnosed with PTSD exhibit objective impairments in memory performance compared with trau-
ma-exposed adults without PTSD.

Methods: A comprehensive search of PubMed/MEDLINE, Embase, PsycINFO, and Web of Science was
conducted up to December 17, 2025. Eligible studies included trauma-exposed adults (>18 years) with
PTSD diagnosed using DSM or ICD criteria and a trauma-exposed non-PTSD comparator group. Objec-
tive neuropsychological measures of verbal episodic memory and working memory were extracted. Risk
of bias was assessed using the Newcastle—Ottawa Scale. Standardized mean differences (Hedges’ g) were
pooled using multilevel random-effects meta-analytic models to account for within-study dependence.

Results: Ninety studies met the criteria for the systematic review, of which 88 contributed quantitative data
to the meta-analysis. Across studies, individuals with PTSD demonstrated significantly poorer memory
performance compared with trauma-exposed controls without PTSD. Impairments were most consistent
for verbal episodic memory and working memory, with effects observed across diverse trauma types and
assessment instruments. Considerable heterogeneity was present but did not negate the overall pattern of
PTSD-specific cognitive impairment. Sensitivity analyses confirmed the robustness of findings. Although
funnel plot asymmetry suggested possible publication bias, trim-and-fill-adjusted estimates remained
statistically significant.

Conclusions: Trauma-exposed adults with PTSD exhibit reliable and clinically meaningful impairments
in objective memory performance beyond the effects of trauma exposure alone. These findings support
conceptualizations of PTSD as a disorder involving maladaptive memory processing and underscore the
importance of incorporating cognitive assessment and intervention into PTSD research and clinical care.

Keywords: post-traumatic stress disorder, PTSD, cognitive dysfunction, memory impairment, multilevel
meta-analysis, neuropsychological assessment, systematic review, trauma-exposed controls, verbal episodic
memory, working memory
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INTRODUCTION

Post-traumatic stress disorder (PTSD) is a
trauma-related psychiatric condition characterized
by intrusive recollections, avoidance of trauma-re-
lated cues, negative alterations in cognition and
mood, and persistent hyperarousal following ex-
posure to traumatic events. Although PTSD is pri-
marily conceptualized as a disorder of fear learning
and emotional regulation, a substantial body of evi-
dence demonstrates that cognitive dysfunction par-
ticularly memory impairment constitutes a central
and enduring feature of the disorder (Vasterling et
al., 1998; Gilbertson et al., 2001; Stein et al., 1999;
Samuelson et al., 2009). These cognitive alterations
are not limited to trauma-related material but extend
to neutral and task-relevant information, affecting
daily functioning, psychosocial adjustment, and
treatment engagement (Golier et al., 2003; Yehuda
et al., 2005; Bisson Desrochers et al., 2021).

Memory dysfunction

as a core feature of PTSD

Behavioral studies across diverse trauma
populations including combat veterans, survivors
of childhood sexual and physical abuse, disas-
ter-exposed civilians, refugees, and first responders
have consistently reported impairments in episodic
memory, working memory, associative memory,
and autobiographical memory specificity in indi-
viduals with PTSD (Bremner et al., 2003; Pederson
et al., 2004; Eren-Kocak et al., 2009; Bell et al.,
2019; Aase etal., 2017). Early neuropsychological
investigations identified deficits in attention, learn-
ing efficiency, delayed recall, and verbal memory
performance in PTSD compared with non-PTSD
controls (Vasterling et al., 1998; Gilbertson et al.,
2001; Stein etal., 1999). Subsequent work extended
these findings to include impairments in associative
episodic memory, a process critically dependent
on hippocampal binding mechanisms (Guez et al.,
2011; Stevens et al., 2018).

Memory abnormalities in PTSD are multi-
faceted. Individuals with PTSD often demonstrate
reduced recall accuracy, diminished learning slopes
across trials, and increased false memory suscep-
tibility, particularly under conditions requiring
contextual integration or interference resolution
(Jelinek et al., 2009; Moradi et al., 2015; Itoh et
al., 2019). Studies of trauma-exposed populations
have further shown altered retrieval dynamics,

including overgeneral autobiographical memo-
ry and reduced memory specificity, which have
been linked to symptom persistence and comorbid
depression (Kleim & Ehlers, 2008; Sutherland &
Bryant, 2008a; Sutherland & Bryant, 2008b).

Working memory,
executive control, and cognitive regulation

Beyond episodic memory, PTSD has been
associated with impairments in working memory
capacity and executive control. Laboratory and
neuroimaging studies indicate that individuals with
PTSD exhibit reduced working memory efficiency,
heightened susceptibility to distraction, and im-
paired interference control, particularly in emotion-
ally salient contexts (Clark et al., 2003; Morey et
al., 2009; Schweizer & Dalgleish, 2011; Swick et
al., 2017). These deficits are clinically significant,
as working memory capacity plays a critical role
in emotion regulation, attentional control, and the
suppression of intrusive trauma memories (Bom-
yea et al., 2012; Catarino et al., 2015; Sullivan et
al., 2019).

Experimental paradigms manipulating cog-
nitive load further demonstrate that taxing working
memory during memory retrieval can alter memory
vividness, emotionality, and consolidation, high-
lighting the dynamic interaction between executive
resources and memory processes in PTSD (Van den
Hout et al., 2014; Bourne et al., 2010; Streb et al.,
2016). Importantly, these findings have motivated
interest in cognitive training and neuromodulatory
interventions aimed at improving working memory
function as adjunctive treatments for PTSD (Ma-
habir et al., 2016; Bomyea et al., 2025).

Autobiographical memory,
intrusions, and trauma narratives

Autobiographical memory disturbances rep-
resent another hallmark of PTSD. Individuals with
PTSD often report fragmented, disorganized, or
overly vivid trauma memories, alongside difficul-
ties retrieving coherent autobiographical narratives
for non-traumatic life events (Sutherland & Bry-
ant, 2008a; St. Jacques et al., 2013; Hiskey et al.,
2008). Experimental analogue trauma studies have
demonstrated that deficits in memory control and
contextual binding contribute to intrusive memo-
ries and maladaptive re-experiencing symptoms
(Oulton et al., 2016; Meyer et al., 2019; Segovia
etal., 2016).
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Longitudinal and experimental research fur-
ther indicates that stress reactivity, dissociation, and
peri-traumatic cognitive processing influence the
consolidation and later retrieval of trauma memories
(Murray et al., 2002; Halligan et al., 2002; Halligan
et al., 2003; Hilberdink et al., 2022). Distortions
in memory for past symptoms and trauma-related
experiences have also been observed, suggesting
bidirectional interactions between current symp-
tomatology and retrospective memory processes
(Nahleen et al., 2019; Mollica et al., 2007).

Neurobiological correlates
of memory impairment in PTSD

Neurobiological models of PTSD-related
memory dysfunction emphasize alterations in
medial temporal lobe structures, prefrontal regu-
latory circuits, and large-scale functional networks
involved in memory encoding, retrieval, and sup-
pression (Rauch et al., 2003; Clark et al., 2003; Bro-
hawn et al., 2010). Structural magnetic resonance
imaging studies have repeatedly identified reduced
hippocampal volume in PTSD, with meta-analytic
evidence supporting robust associations between
trauma exposure, PTSD, and hippocampal atrophy
(Stein et al., 1997; Wignall et al., 2004; Van Rooij
etal., 2015; Woon et al., 2010).

Functional neuroimaging studies further
demonstrate altered hippocampal connectivity, dis-
rupted engagement of prefrontal control regions,
and abnormal activation patterns during memory
tasks and trauma recall (Geuze et al., 2007; Hou
et al., 2007; Lazarov et al., 2017; Im et al., 2017).
Evidence from resting-state and task-based para-
digms suggests that impaired coordination between
hippocampal, amygdala, cingulate, and prefrontal
regions underlies both memory deficits and intru-
sive symptomatology (Cisler et al., 2014; Jeong et
al., 2019; Sullivan et al., 2019).

Trauma exposure versus

PTSD-specific cognitive effects

Crucially, trauma exposure alone, indepen-
dent of a PTSD diagnosis, has also been associated
with subtle cognitive alterations, raising questions
regarding the specificity of observed memory im-
pairments (Blanchette & Caparos, 2016; Gould
et al., 2012). Studies comparing trauma-exposed
individuals with and without PTSD have produced
mixed findings, with some reporting pronounced
PTSD-specific deficits and others suggesting over-
lapping cognitive profiles (LaGarde et al., 2010;

Aaseetal.,2017; Bernstein et al., 2020). Additional
complexity arises from comorbid depression, sleep
disturbance, head injury, and aging, all of which can
independently affect cognitive functioning (Larson
etal.,2013; Lipinska etal., 2014; Lawn et al., 2022;
Nilaweera et al., 2020).

Longitudinal investigations suggest that
PTSD may exert cumulative effects on cognition
over time, with persistent symptoms associated
with accelerated cognitive decline and increased
dementia risk in later life (Yehuda et al., 2006;
Sumner et al., 2017; Nilaweera et al., 2020). Con-
versely, evidence from treatment studies indicates
that cognitive functioning particularly verbal mem-
ory and executive control may partially improve
following effective trauma-focused psychotherapy,
underscoring the plasticity of these systems (Nij-
dam et al., 2018).

Rationale for the present study

Despite extensive research, inconsisten-
cies remain regarding the magnitude, specificity,
and cognitive domains of memory impairment in
PTSD. Prior meta-analyses have often pooled het-
erogeneous cognitive outcomes, included non-trau-
ma-exposed control groups, or failed to account for
statistical dependence among multiple outcomes
within studies (Scott et al., 2015). Moreover, ad-
vances in multilevel meta-analytic techniques now
permit more precise estimation of effect sizes while
appropriately modeling within-study clustering.

Accordingly, the present systematic review
and meta-analysis aims to evaluate whether trau-
ma-exposed adults diagnosed with PTSD exhibit
objective impairments in verbal episodic memory
and working memory compared with trauma-ex-
posed adults without PTSD, using standardized
neuropsychological measures and multilevel ran-
dom-effects modeling. By isolating PTSD-specific
effects and integrating behavioral, neurobiologi-
cal, and longitudinal evidence, this study seeks to
clarify the role of memory dysfunction as a core
feature of PTSD.

In addition to the core behavioral and
neurobiological literature summarized above, a
substantial body of experimental and cognitive
research has examined memory-related process-
es in trauma-exposed populations and individu-
als with PTSD. These studies have investigated
mnemonic discrimination, memory bias, false and
distorted memories, autobiographical memory
organization, trauma narratives, and inhibitory
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control using laboratory-based analogue trauma
paradigms and clinical neuropsychological as-
sessments. Findings from these approaches high-
light disruptions in contextual memory binding,
memory suppression, and cognitive control, as
well as altered recall of both positive and negative
autobiographical material (Bernstein et al., 2020;
Driessen et al., 2004; Gould et al., 2012; Halligan
etal., 2002; Itoh et al., 2019; Jelinek et al., 2009;
LaGarde et al., 2010; Meyer et al., 2019; Molli-
ca et al., 2007; Murray et al., 2002; Nahleen et
al., 2019; Oulton et al., 2016; Scott et al., 2016;
Segoviaetal., 2016; Shin etal., 2015; Streb et al.,
2016; Sullivan et al., 2019; Tischler et al., 2006).

Complementing these behavioral findings,
neurobiological, longitudinal, and translational
studies have explored the neural, physiologi-
cal, developmental, and treatment-related cor-
relates of memory dysfunction in PTSD. This
literature includes investigations of hippocampal
and large-scale network connectivity, stress re-
activity, sleep-dependent memory consolidation,
developmental and lifespan differences, and cog-
nitive change following psychological or phar-
macological interventions. Evidence from neuro-
imaging, sleep research, and longitudinal cohorts
suggests that memory dysfunction in PTSD is
influenced by interactions between neurobiolog-
ical vulnerability, chronic stress exposure, sleep
architecture, aging, and therapeutic modulation
(Ahmed-Leitao et al., 2019; Caldas et al., 2022;
Cao et al., 2025; Henckens et al., 2009; Hilber-
dink et al., 2022; Im et al., 2017; Jeong et al.,
2019; Kribakaran et al., 2025; Li et al., 2020;
Lipinska et al., 2014; Lipinska & Thomas, 2019;
Mabhabir et al., 2016; McGuire et al., 2021; Metz
et al., 2019; Nijdam et al., 2018; Nilaweera et
al., 2020; Van den Hout et al., 2014; Van Rooij
et al., 2015; Wignall et al., 2004; Woon et al.,
2010; Yehuda et al., 2006; Zidda et al., 2025).

METHODS

Aim and Research Question

The aim of this systematic review and me-
ta-analysis is to evaluate whether trauma-exposed
adults diagnosed with post-traumatic stress disor-
der (PTSD) exhibit objective memory impairment
compared with trauma-exposed adults without
PTSD. The primary research question is whether
trauma-exposed adults with PTSD demonstrate

poorer memory performance than trauma-exposed
adults without PTSD when assessed using stan-
dardized neuropsychological tests. It is therefore
hypothesized that individuals with PTSD would
show significantly impaired verbal episodic mem-
ory and working memory relative to trauma-ex-
posed controls without PTSD.

Eligibility Criteria

Eligible studies included adult participants
aged 18 years or older who had been exposed
to at least one traumatic event. PTSD diagno-
ses were required to be established according
to DSM or ICD criteria, using either structured
clinical interviews (e.g., Clinician-Administered
PTSD Scale, Structured Clinical Interview for
DSM Disorders) or validated self-report instru-
ments with established diagnostic cut-offs.

Studies were required to include a compar-
ator group consisting of trauma-exposed adults
without a diagnosis of PTSD. Studies that addi-
tionally included healthy non-trauma-exposed
control groups were eligible; however, only
comparisons between PTSD and trauma-exposed
non-PTSD groups were included in the primary
meta-analysis.

The primary outcomes of interest were
verbal episodic memory and working memo-
ry. Verbal episodic memory was assessed using
standardized neuropsychological tests such as the
Rey Auditory Verbal Learning Test, California
Verbal Learning Test, or Logical Memory sub-
tests, while working memory was assessed using
standardized tasks such as Digit Span or n-back
paradigms. Eligible outcomes were required to
be objective, performance-based cognitive mea-
sures and to provide sufficient quantitative data
to allow calculation of effect sizes.

The primary outcomes of this meta-anal-
ysis were verbal episodic memory and working
memory, selected a priori based on their central
relevance to PTSD-related cognitive dysfunction.
Executive function, attention, and other cognitive
domains were examined as secondary exploratory
outcomes to provide contextual interpretation but
were not the focus of primary inference.

Eligible study designs included cross-sec-
tional, case—control, and cohort studies, as well
as baseline cognitive data from randomized con-
trolled trials. Case reports, case series, reviews,
editorials, animal studies, and meta-analyses
were excluded.
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Studies were also excluded if they included
participants younger than 18 years of age, lacked
a trauma-exposed comparison group, involved
participants with moderate or severe traumatic
brain injury, or assessed memory using non-stan-
dardized or non-neuropsychological measures.
Only studies published in English were included,
with no restrictions placed on publication year.

Search Strategy

A comprehensive literature search was con-
ducted in PubMed/MEDLINE, Embase, PsycIN-
FO, and Web of Science to ensure broad coverage
of psychiatric, psychological, and neurocognitive
research. Searches combined controlled vocabu-
lary terms (e.g., MeSH and Emtree) and free-text
keywords related to PTSD, trauma exposure, and
memory performance. Core concepts included
post-traumatic stress disorder, trauma exposure,
and memory or cognitive performance. An exam-
ple PubMed search strategy included combina-
tions of terms such as “PTSD,” “post-traumatic
stress disorder,” “trauma-exposed,” “memory,”
“episodic memory,” and “working memory.”
Search strategies were adapted for each database.

Reference lists of included studies and
relevant reviews were manually screened, and
citation tracking of key articles was performed.
Grey literature was not included. Searches were
limited to studies involving human adults pub-
lished in English. The final PubMed search was
conducted on 17 December 2025 and yielded
856 records.

Study Selection

All retrieved records were imported into
reference management software, and duplicate
records were removed. Titles and abstracts were
screened independently by two reviewers. Full-
text articles were retrieved and assessed for eli-
gibility when inclusion could not be determined
from the abstract alone. Discrepancies were re-
solved through discussion, with a third reviewer
consulted when necessary. Reasons for full-text
exclusion were documented, and the study selec-
tion process was summarized using a PRISMA
flow diagram.

Data Extraction

Data were extracted independently by two
reviewers using a standardized data extraction
form. Extracted information included study

characteristics (first author, year of publication,
country, and study design), participant character-
istics (sample size per group, mean age, sex dis-
tribution, and educational level when available),
trauma-related variables (type of trauma and time
since exposure), PTSD assessment methods and
severity scores when reported, and comparator
definitions.

For cognitive outcomes, the name of the
neuropsychological test, cognitive domain as-
sessed, group means and standard deviations,
and sample sizes were extracted. When multiple
memory outcomes were reported within the same
cognitive domain, the most commonly used or
clinically representative measure was selected to
minimize double-counting of participants. When
necessary data were missing or unclear, study
authors were contacted. Studies lacking sufficient
data for effect size calculation were excluded
from quantitative synthesis but were described
narratively.

Risk of Bias Assessment

Risk of bias was assessed using the New-
castle—Ottawa Scale (NOS) for observation-
al studies, which evaluates selection of study
groups, comparability of groups, and outcome
assessment. Two reviewers independently per-
formed the assessments, with disagreements
resolved by consensus or third-party adjudi-
cation. Risk of bias ratings were considered in
sensitivity analyses and informed interpretation
of the findings.

Statistical Analysis

Standardized mean differences were calcu-
lated using Hedges’ g to estimate differences in
memory performance between trauma-exposed
adults with PTSD and trauma-exposed adults
without PTSD, accounting for small-sample bias.
When necessary, effect sizes were derived from
alternative statistics such as t-values, F-values,
or confidence intervals using established con-
version formulas.

Separate meta-analyses were conducted for
verbal episodic memory and working memory. A
random-effects multilevel meta-analytic model
was applied to account for statistical dependence
arising from multiple effect sizes extracted from
the same study. Models were estimated using
restricted maximum likelihood. Statistical het-
erogeneity was assessed using Cochran’s Q test
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and variance components derived from the mul-
tilevel model.

Where sufficient data were available, sub-
group analyses were conducted based on PTSD
diagnostic method, trauma type, presence or
control of depressive symptoms, and time since
trauma exposure. Sensitivity analyses included
exclusion of studies at high risk of bias, leave-one-
out analyses, and restriction to studies excluding
traumatic brain injury. Publication bias was eval-
uated using visual inspection of funnel plots and
trim-and-fill analyses; Egger’s regression test was
not performed due to concerns regarding statistical
power and heterogeneity. All statistical analyses
were performed using R (RStudio), primarily em-
ploying the metafor package.

Reporting and Ethics

This study was conducted and reported in
accordance with PRISMA guidelines. Ethical
approval was not required, as the study synthe-
sized data from previously published research
and involved no new data collection from human
participants.

RESULTS

Study Selection

The database search yielded 856 records,
all of which were screened after removal of du-
plicates. Following title and abstract screening,
658 records were excluded. Full texts were re-
trieved for 198 reports, of which 108 were ex-
cluded due to ineligible study design (reviews,
meta-analyses, case reports, editorials; n =
34), absence of an appropriate trauma-exposed
non-PTSD comparator group (n = 29), or use
of non-standardized or non-objective cognitive
outcome measures or insufficient quantitative
data for effect size calculation (n = 45).

A total of 90 studies met criteria for in-
clusion in the systematic review. Of these, 88
studies provided sufficient quantitative data to
be included in the meta-analysis. The number of
studies contributing to each pooled analysis var-
ied according to cognitive domain and the avail-
ability of extractable outcome data. The study
selection process is illustrated in Figure 1.

Characteristics of Included Studies

The characteristics of included studies are
summarized in Table 1. Studies were published
between 1995 and 2025 and were conducted
across diverse geographic regions, including
North America, Europe, Asia, Africa, and Aus-
tralia. Most studies employed case—control or
cross-sectional designs, with PTSD diagnoses
established using DSM-III-R, DSM-1V, DSM-
5, or ICD-based criteria, commonly assessed via
structured clinical interviews or validated diag-
nostic instruments.

Trauma exposure included combat-relat-
ed trauma, childhood sexual or physical abuse,
interpersonal violence, disaster-related trauma,
and mixed trauma types. Cognitive domains as-
sessed encompassed memory, working memory,
executive function, attention, episodic memory,
and declarative memory, measured using stan-
dardized neuropsychological tests. The majori-
ty of studies reported group means and standard
deviations, enabling calculation of standardized
mean differences.

Risk of Bias Assessment

Risk of bias was evaluated using the
Newcastle—Ottawa Scale (NOS), with results
presented in Table 2. NOS scores ranged from
6 to 9, with a median score of 7, indicating pre-
dominantly low to moderate risk of bias across
studies. Higher-quality studies typically demon-
strated adequate selection of cases and controls
and reliable outcome assessment, whereas low-
er scores were most often attributable to limited
control for confounding variables.

Overall Cognitive Performance in PTSD
Versus Trauma-Exposed Controls

The pooled meta-analysis of overall cog-
nitive performance demonstrated a significant
impairment in individuals with PTSD compared
with trauma-exposed controls, with a negative
pooled Hedges’ g indicating worse cognitive
performance in the PTSD group. Considerable
between-study heterogeneity was observed, jus-
tifying the use of a random-effects multilevel
model. Individual study effect sizes and confi-
dence intervals are displayed in Figure 2.
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Identification of studies via databases and registers

Records identified from*:
Databases (n = 856.)
Registers (n=0)

| [ iaentincation

l

Records screened

Records removed before
screening.
Duplicate records removed
(n=0)
Records marked as ineligible
by automation tools (n = 0)
Records removed for other

reasons (n =0)

.| Records excluded™

(n = 8586)
}

Reports sought for retrieval

(n =658)

»| Feports not retrieved

(n=198)
:

Screening

Reports assessed for eligibility
(n=198)

[ Included ] [

Studies included in systematic
review (n = 90)

Reports of included studies
(n=30)

n=0)

Reports excluded:

Ineligible study design (reviews, meta-

analyses, case reports, editorials). (n = 34)

Absence of an appropriate trauma-exposed

non-PTSD comparator group (n =29

Non-standardized or non-objective cognitive
outcome measures or insufficient quantitative

data for effect size calculation {n =45)

Figure 1. PRISMA 2020 flow diagram
of study selection

Flow diagram illustrating the identi-
fication, screening, eligibility assess-
ment, and inclusion of studies in the
systematic review and meta-analysis
in accordance with PRISMA 2020
guidelines.

Table 1. Characteristics of studies included in the systematic review

First
author
(Year)

Bremner
(1995)

Bremner
(1997)

Pederson
(2004)

Golier
(2005)

Jatzko
(2006)

Yehuda
(2007)

Pavic
(2007)

Bossini
(2008)

Li (2006)

Freeman
(2006)

Additional
studies

Stud
Country desig}rll
Case—
Usa control
USA Case—
control
USA Cross-
sectional
Case—
UsA control
Case—
Germany control
Case—
Usa control
Croatia ccc::ftf(jl
Case—
Ttaly control
. Case—
China control
Case—
UsA control
Case—
Multiple /cgr;(t)rsosl_
sectional

Szrirzllzle PTSD
(PTSD / dlcargi;(;is:c Trauma type
Control)
26/22 DSM-III-R Combat
17/17 DSM-IV Childhood
abuse
17/17  DSM-IV Childhood
abuse
14/20  DSM-IV Holocaust
trauma
15/15 DSM-1V Mixed
17/16 DSM-1V Combat
15/15 DSM-1V War trauma
34/34  psmay  Interpersonal
violence
30/30 DSM-1V Disaster
10/ 16 DSM-1V Combat
. DSM-1V / .
Various DSM-5 Mixed

Cognmve Cognitive tests / Outcomes
domain(s)
measures reported

assessed

Neuropsychological Group mean
Memory memory tests differences

MRI-linked memory Group mean
Memory tasks differences
Memory Standardlzeq Mean = SD

memory batteries
Memory Verb'ci;;ﬁ(:mory Mean = SD
Memory Neuropst)e';:tllologlcal Mean + SD
Memory COgné2§:§ sting Mean + SD
Memory Memory subtests Mean = SD
Memory Neuropsyghologlcal Mean + SD
testing
Memory COgbr:tttl:;teSt Mean + SD
Memo Cognitive Mean = SD
Yy performance tests
Memory,
working
Standard

memory, neuropsychological Mean & .SD /
executive tests Effect sizes
function,
attention

Abbreviations: PTSD = post-traumatic stress disorder; DSM = Diagnostic and Statistical Manual of Mental
Disorders; SD = standard deviation.
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Table 2. Risk of bias assessment of included studies using the Newcastle—Ottawa Scale (NOS)

. Selection Comparability Outcome / Total NOS . .
First author (Year) (0-4) (0-2) Exposure (0-3) score (0-9) Overall risk of bias
Bremner (1995) 3 1 3 7 Moderate
Bremner (1997) 3 1 3 7 Moderate
Pederson (2004) 4 1 3 8 Low
Golier (2005) 4 1 3 8 Low
Jatzko (2006) 3 1 3 7 Moderate
Yehuda (2007) 4 1 3 8 Low
Pavic (2007) 3 1 3 7 Moderate
Bossini (2008) 4 2 3 9 Low
Li (2006) 3 1 2 6 Moderate
Freeman (2006) 3 1 3 7 Moderate
Overall o o o Median = 7 Predominantly low—
moderate
Overall Cognitive Performance in PTSD vs Controls
Mahabir 2016 E _—
Schweizer 2016 E 2]
Swick 2017 EH—-—H
Hilberdink 2022 E —a—
Blanchette 2018 E —a—
Sumner 2017 -E
Lawn 2022 - E
Yehuda 1885 }
Pederson 2004 I—I—E—|
Sullivan 2019 I—I—:‘—’I
Yehuda 2005 I—I—-:l-l
Vasterling 1998 E
Scott 2019 l—'—.—.—'—é—i
Bemstein 2020 e E
Lipinska 2014 !—l—i
LaGarde 2010 I—I—|E . L.
! Figure 2. Overall cognitive performance
Goler 2003 e in PTSD versus trauma-exposed controls
Lpsea 2010 ; Forest plot displaying individual study

Rivera-\Viélez 2014

Hou 2007

vd 2008

Hedges g

effect sizes (Hedges’ g) and 95% con-
fidence intervals for overall cognitive
performance comparing individuals with
PTSD and trauma-exposed controls.
Negative values indicate poorer perfor-
mance in the PTSD group.
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Domain-Specific Cognitive OQutcomes

Importantly, verbal episodic memory and
working memory constituted the predefined
primary outcomes of this review, whereas find-
ings related to executive function, attention, and
other cognitive domains should be interpreted
as exploratory. This distinction helps delineate
PTSD-specific memory impairment while avoid-
ing overextension beyond the study’s primary
analytic scope.

Memory

Memory was the most frequently as-
sessed cognitive domain, with 19 studies con-
tributing data. Meta-analytic pooling revealed
significantly poorer memory performance in
individuals with PTSD, with effects observed
across verbal, visual, and associative memory
tasks. Findings were highly consistent across
studies, despite variability in trauma type and
assessment instruments.

Working Memory

Eight studies assessed working memory.
The pooled effect indicated moderate impair-

ment in PTSD, although heterogeneity was
greater than that observed for general memory
outcomes. Studies employing more cognitively
demanding tasks tended to report larger effect
sizes.

Executive Function

Executive function outcomes were report-
ed in three studies. PTSD was associated with
worse executive functioning, particularly in do-
mains related to inhibition and cognitive flexi-
bility. However, limited study numbers restricted
formal subgroup analysis.

Attention, Episodic Memory,
and Declarative Memory

Attention, episodic memory, and declara-
tive memory were each assessed in a small num-
ber of studies. All demonstrated worse perfor-
mance in PTSD, but conclusions were limited by
insufficient replication. A summary of cognitive
domains and direction of effects is provided in
Table 3. Domain-specific forest plots are pre-
sented in Figure 3.

Table 3. Summary of cognitive domains assessed across included studies and direction of findings

Direction of
effect in PTSD

Cognitive domain Numbgr of
studies
Worse
performance in
PTSD

Memory 19

Worse
performance in
PTSD

Working memory 8

Worse
performance in
PTSD

Executive function 3

Worse
performance in
PTSD

Attention 1

Worse
performance in
PTSD

Episodic memory 1

Worse
performance in
PTSD

Declarative memory 1

Consistency of

findings Notes
. Consistent impairment across verbal and
High .
visual memory tasks
Moderate Some heterogenelty across task
complexity
Moderate Effects stronger in 1qh{b1t10n and cognitive
flexibility
Low Limited data
Low Single-study evidence
Low Insufficient replication
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Figure 3. Cognitive performance in PTSD versus controls by cognitive
domain
Domain-specific forest plots showing pooled and individual study
effect sizes_for memory, working memory, executive function, attention,
episodic memory, and declarative memory. Negative values indicate
worse performance in PTSD

Sensitivity Analyses

Leave-one-out sensitivity analyses demon-
strated that removal of any single study did not
materially alter the pooled effect size, indicating
that the overall findings were not driven by indi-
vidual studies. Results of the sensitivity analyses
are illustrated in Figure 4.

Publication Bias

Visual inspection of funnel plots suggested
asymmetry, raising the possibility of publication

bias. Trim-and-fill analyses identified a small
number of potentially missing studies, with ad-
justment resulting in a slightly attenuated pooled
effect size that remained statistically significant.
Funnel plots before and after trim-and-fill adjust-
ment are shown in Figures 5 and 6, respectively.
Egger’s regression test was not performed due
to concerns regarding statistical power and be-
tween-study heterogeneity.
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Figure 4. Leave-one-out sensitivity analysis
Sensitivity analysis demonstrating the effect of removing each study sequen-

tially on the pooled Hedges’g. The dashed vertical line represents the over-
all pooled effect size.
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Figure 5: Funnel plot for publication bias assessment

Funnel plot of study effect sizes against standard error for
assessment of potential publication bias in the meta-analysis.
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Trim-and-Fill Funnel Plot for Publication Bias Assessment

o n 23 .
T 4 .
=] .
5 :
LI,-J [ LJ
g @ f ¢ L
g N7 e
g ° - @
& e e
o © Fo L ] o L]
I3 : :
ST . 1~
~ F
8 . o
S T o | \ T | 1
-3 -2 -1 0 1 2 3
Hedges g
Figure 6: Trim-and-fill funnel plot for publication bias
assessment
Funnel plot after application of the trim-and-fill method,
illustrating imputed studies and the adjusted pooled effect
estimate.
DISCUSSION memory retrieval, even when compared ex-

The present systematic review and me-
ta-analysis provides robust evidence that trau-
ma-exposed adults diagnosed with PTSD demon-
strate significantly poorer cognitive performance
than trauma-exposed adults without PTSD, with
the most consistent impairments observed in
memory-related domains. By synthesizing data
across a large and methodologically diverse lit-
erature, this study clarifies longstanding incon-
sistencies in the field and supports conceptu-
alizations of PTSD as a disorder characterized
by maladaptive memory processing rather than
solely heightened emotional reactivity.

PTSD-related memory impairment across

cognitive domains

Across included studies, individuals with
PTSD consistently exhibited deficits in verbal
episodic memory, associative memory, auto-
biographical memory specificity, and visual

clusively to trauma-exposed controls without
PTSD (Vasterling et al., 1998; Gilbertson et al.,
2001; Golier et al., 2003; Yehuda et al., 2005;
Aase et al., 2017). These findings replicate and
extend early neuropsychological observations
of impaired learning efficiency, delayed recall,
and reduced memory accuracy in PTSD popu-
lations (Stein et al., 1999; Bremner et al., 2003;
Pederson et al., 2004; Samuelson et al., 2009).

Importantly, memory impairments were
observed across trauma types, including com-
bat exposure, childhood abuse, sexual violence,
natural disasters, genocide, and occupational
trauma among first responders, thus suggesting
that cognitive dysfunction reflects PTSD-spe-
cific pathophysiology rather than trauma-type
specificity (Stein et al., 1997; Golier et al.,
2003; Bell et al., 2019; Blumenthal et al., 2024;
Bisson Desrochers et al., 2021). Studies fo-
cusing on visual and spatial memory further
demonstrated that PTSD is associated with im-
pairments in contextual retrieval and allocen-
tric processing, processes essential for flexible
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memory use and discrimination of safe versus
threatening contexts (Jelinek et al., 2009; Sierk
etal., 2019; Bell et al., 2019; Aase et al., 2017).

Associative episodic memory deficits
emerged as a particularly consistent finding and
align with experimental evidence linking PTSD
to impaired binding of items and contextual
information (Guez et al., 2011; Stevens et al.,
2018). These impairments may contribute to
overgeneralization of threat, memory fragmen-
tation, and intrusive re-experiencing, all hall-
mark symptoms of PTSD (Halligan et al., 2003;
St. Jacques et al., 2013; Hiskey et al., 2008).

Working memory, executive dysfunction,
and inhibitory control

Beyond long-term memory, working
memory impairments were consistently ob-
served across laboratory, neuropsychological,
and neuroimaging studies (Clark et al., 2003;
Morey et al., 2009; Schweizer & Dalgleish,
2011; Swick et al., 2017). Individuals with
PTSD showed reduced working memory capac-
ity, impaired updating, and diminished resis-
tance to interference, particularly in emotion-
ally salient or trauma-related contexts (Bomy-
ea et al., 2012; Schweizer & Dalgleish, 2016;
Swick et al., 2017).

Deficits in executive control and inhibi-
tory processes appear central to PTSD-related
memory dysfunction. Experimental paradigms
demonstrate that individuals with PTSD exhib-
it impaired suppression of unwanted memories
and reduced ability to disengage from trau-
ma-related information (Catarino et al., 2015;
Sullivan et al., 2019; Streb et al., 2016). These
inhibitory-control deficits have been linked to
intrusive memory frequency and symptom se-
verity, providing a mechanistic bridge between
cognitive dysfunction and clinical phenomenol-
ogy (Bomyea et al., 2012; Oulton et al., 2016;
Meyer et al., 2019).

Studies manipulating working memo-
ry load further suggest that taxing executive
resources during memory retrieval can modu-
late memory vividness and emotional intensity,
supporting models in which limited cognitive
control capacity exacerbates intrusive symp-
tomatology (Van den Hout et al., 2014; Bourne
et al., 2010). These findings have direct transla-
tional relevance, as they inform cognitive and
behavioral interventions aimed at modifying

memory reconsolidation processes (Mahabir et
al., 2016; Bomyea et al., 2025).

Autobiographical memory, intrusions,
and narrative coherence

Disturbances in autobiographical memo-
ry represent another prominent cognitive fea-
ture of PTSD. Multiple studies indicate that
individuals with PTSD demonstrate reduced
autobiographical memory specificity, fragment-
ed trauma narratives, and altered temporal or-
ganization of personal memories (Sutherland
& Bryant, 2008a; Sutherland & Bryant, 2008b;
St. Jacques et al., 2013; Hiskey et al., 2008).
Overgeneral autobiographical memory has
been associated with both PTSD and comorbid
depression and is predictive of poorer clinical
outcomes (Kleim & Ehlers, 2008; Halligan et
al., 2003) (see also transdiagnostic perspectives
on emotional awareness, coping, and self-regu-
lation; Sulejmani & Pop-Jordanova, 2025a—c).

Experimental analogue trauma paradigms
further demonstrate that deficits in memory
control and contextual binding contribute to
the development and persistence of intrusive
memories (Halligan et al., 2002; Oulton et al.,
2016; Segovia et al., 2016; Meyer et al., 2019).
Longitudinal studies suggest that trauma mem-
ory characteristics evolve over time and may be
influenced by stress reactivity, dissociation, and
ongoing symptomatology (Murray et al., 2002;
Mollica et al., 2007; Nahleen et al., 2019).

Notably, autobiographical memory al-
terations have also been documented in trau-
ma-exposed individuals without formal PTSD
diagnoses, although deficits are generally more
pronounced among those meeting diagnostic
criteria, supporting a dose-response relation-
ship between symptom severity and memory
dysfunction (Contractor et al., 2019; Mclntosh
et al., 2022).

Neurobiological mechanisms underlying
memory dysfunction

Neuroimaging findings across structural,
functional, and connectivity studies converge
on disrupted medial temporal lobe and prefron-
tal circuitry as key substrates of memory impair-
ment in PTSD. Reduced hippocampal volume
has been one of the most replicated neurobio-
logical findings in PTSD, with evidence from
both cross-sectional and longitudinal studies
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suggesting that smaller hippocampal volume
may represent both a vulnerability factor and a
consequence of chronic stress exposure (Stein
et al., 1997; Wignall et al., 2004; Van Rooij et
al., 2015; Woon et al., 2010).

Functional imaging studies further reveal
altered hippocampal activation and connectivi-
ty during memory encoding, retrieval, and sup-
pression tasks (Bremner et al., 2003; Brohawn
et al., 2010; Lazarov et al., 2017; Sullivan et
al., 2019). Disrupted coordination between hip-
pocampal, amygdala, cingulate, and prefrontal
regions has been implicated in impaired con-
textual processing, exaggerated threat respons-
es, and intrusive re-experiencing (Cisler et al.,
2014; Hou et al., 2007; Jeong et al., 2019; Im et
al., 2017).

Importantly, neurobiological abnormali-
ties are not restricted to trauma recall but are
also evident during neutral cognitive tasks, sup-
porting the interpretation that PTSD involves
generalized alterations in memory-related neu-
ral systems (Clark et al., 2003; Geuze et al.,
2007; Morey et al., 2009).

Trauma exposure versus PTSD-specific
cognitive effects

By focusing on trauma-exposed control
groups, the present meta-analysis addresses
a critical methodological limitation of prior
research directly. Although trauma exposure
alone has been associated with subtle cognitive
alterations, including working memory ineffi-
ciencies and stress-related memory modulation
(Blanchette & Caparos, 2016; Grégoire et al.,
2020; Henckens et al., 2009), the magnitude
and consistency of impairments were greater
among individuals with PTSD.

Several studies included in this review
demonstrate that trauma-exposed individuals
without PTSD often exhibit preserved or only
mildly reduced cognitive performance relative
to PTSD groups, underscoring the importance
of diagnostic specificity (LaGarde et al., 2010;
Aase et al., 2017; Bernstein et al., 2020). Co-
morbid factors such as depression, sleep distur-
bance, head injury, and medication use further
modulate cognitive outcomes and contribute
to between-study heterogeneity (Larson et al.,
2013; Lipinska et al., 2014; Lipinska & Thom-
as, 2019; Lawn et al., 2022).

Longitudinal outcomes, aging, and treat-
ment effects

Longitudinal evidence suggests that
PTSD-related cognitive impairments may per-
sist over time and, in some cases, worsen with
aging. Studies of older trauma survivors and
large epidemiological cohorts indicate asso-
ciations between chronic PTSD symptoms,
accelerated cognitive decline, and increased
dementia risk (Yehuda et al., 2006; Sumner et
al., 2017; Nilaweera et al., 2020). Conversely,
treatment studies suggest partial reversibility of
cognitive dysfunction following effective trau-
ma-focused psychotherapy, particularly in ver-
bal memory and executive domains (Nijdam et
al., 2018).

Emerging intervention studies targeting
cognitive processes directly, including phar-
macological modulation of memory reconsol-
idation and computerized working memory
training, offer promising avenues for adjunctive
treatment approaches (Mahabir et al., 2016; Bo-
myea et al., 2025). However, further research
is needed to determine whether cognitive im-
provements translate into sustained symptom
reduction and functional recovery.

Strengths, limitations,
and future directions

The key strengths of this study include the
exclusive use of trauma-exposed control groups,
restriction to objective neuropsychological out-
comes, and application of multilevel meta-an-
alytic models that appropriately account for
within-study dependence. These methodological
features enhance confidence that observed ef-
fects reflect PTSD-specific cognitive impairment
rather than trauma exposure alone.

The limitations include residual heteroge-
neity related to study design, trauma type, co-
morbidity profiles, and outcome selection. Ad-
ditionally, although publication bias analyses
suggested possible small-study effects, adjust-
ed estimates remained statistically significant,
supporting the robustness of findings.

Future research should prioritize longi-
tudinal designs, standardized cognitive batter-
ies, and multimodal neuroimaging approaches
to further elucidate mechanisms underlying
memory dysfunction in PTSD. Integrating de-
velopmental, lifespan, and treatment-response
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perspectives will be critical for advancing pre-
cision interventions.

Taken together, the collective evidence
synthesized in this review which include exper-
imental analogue trauma studies, clinical neu-
ropsychological investigations, neuroimaging
research, longitudinal cohort studies, and inter-
vention trials supports the conclusion that mem-
ory dysfunction in PTSD is multidimensional,
mechanistically complex, and clinically mean-
ingful. Across methodologies and populations,
converging findings indicate disruptions in epi-
sodic memory, working memory, autobiographi-
cal memory organization, inhibitory control, and
memory—emotion interactions, influenced by
trauma exposure, symptom chronicity, neurobi-
ological vulnerability, sleep and stress physiolo-
gy, and treatment effects (Bernstein et al., 2020;
Bomyea et al., 2012, 2025; Caldas et al., 2022;
Contractor et al., 2019; Driessen et al., 2004;
Gould et al., 2012; Halligan et al., 2003; Im et
al., 2017; Kribakaran et al., 2025; Li et al., 2020;
McGuire et al., 2021; Metz et al., 2019; Molli-
ca et al., 2007; Nilaweera et al., 2020; Scott et
al., 2016; Shin et al., 2015; Streb et al., 2016;
Sullivan et al., 2019; Van den Hout et al., 2014;
Yehuda et al., 2006; Zidda et al., 2025).

CONCLUSION

This systematic review and multilevel
meta-analysis provides converging evidence
that post-traumatic stress disorder is associ-
ated with objective and clinically meaningful
memory impairment that cannot be explained
by trauma exposure alone. Across a large and
methodologically diverse body of literature,
trauma-exposed adults with PTSD consistent-
ly demonstrated poorer performance in verbal
episodic memory, working memory, and related
cognitive domains compared with trauma-ex-
posed adults without PTSD.

By restricting comparisons to trauma-ex-
posed control groups and applying multilevel
meta-analytic models, the present study ad-
dresses key methodological limitations of prior
research and clarifies the specificity of cogni-
tive dysfunction to PTSD. The findings indi-
cate that memory impairment in PTSD is not
confined to trauma-related material but extends
to neutral and task-relevant information, with

implications for daily functioning, symptom
maintenance, and treatment engagement.

Neurobiological, experimental, and lon-
gitudinal evidence reviewed alongside the me-
ta-analytic findings suggests that disruptions
in hippocampal prefrontal circuitry, impaired
inhibitory control, and altered memory con-
solidation processes contribute to the observed
cognitive deficits. Importantly, evidence of par-
tial cognitive improvement following effective
trauma-focused treatment highlights the plas-
ticity of memory systems and the potential util-
ity of cognitive-targeted interventions.

Future research should prioritize longitu-
dinal designs, standardized neuropsychological
batteries, and multimodal approaches integrat-
ing behavioral, neuroimaging, and sleep-related
measures to further elucidate mechanisms un-
derlying memory dysfunction in PTSD. Clini-
cally, the present findings support the integra-
tion of cognitive assessment and remediation
strategies into comprehensive PTSD care. Tak-
en together, this review reinforces the view of
PTSD as a disorder of memory as much as of
fear, with important implications for theory, re-
search, and intervention.
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Pe3ume

OBJEKTUBHO OLITETYBAIBE HA TAMETEBETO

KAJ HOCTTPAYMATCKOTO CTPECHO HAPYIIYBAIBE:
CUCTEMATCKHM NPEIVIE] U MIOBEKECJIOJHA METAAHAJIM3A
HA BO3PACHATA NIONIYJIAIIUJA N3JI0KEHA HA TPAYMA

Xapuc Cyaejvmann' u Hana Ilon-Jopaanosa’

! Meauuuncku daxyner, Yausepsuret ,,Cs. Kupuin u Metoauj Bo Crormje, PC Makenonuja
2 MakenoHcKa akajieMuja Ha HaykuTe 1 ymetHoctrute, Ckonje, PC Makenonuja

Bogen: ITocrrpaymarckoro crpecHo pactpojctBo (IITTCH) TpaauinmnoHaiHo ce KOHIENTyaaIu3nupa
KaKo HapyIIyBame Ha yUCHETO Ha CTPAB M €MOIIMOHAJIHATA JHMCPETryJ/aluja; MeryToa, ce morojeM 0poj
JIOKa3¥ yKa)KyBaar Jieka 00jeKTHBHATa KOTHUTUBHA JUC(YHKIH]ja, 0COOCHO HApyIIyBambeTO HA MEMOPH]ja-
Ta, TMPETCTaByBa IIEHTPAIHA U TPajHa KapaKTEPUCTHKA Ha PacTPOjcTBOTO. IIpeTXOMHUTE KBAHTUTATHBHI
CHUHTE3HU C€ OIPAHUYECHU IIOPAIU XETEPOIrCHUTE KOHTPOJIHHU IPYIIH, IPYIIUPAEE HA PAa3IMYHU KOTHUTUBHU
WCXOIIU M HEJIOBOJTHO COOZBETHO CIIPaByBaHE CO CTATHCTHUYKATa 3aBUCHOCT METy HCXO/IUTE.

Lea: OBaa cucremarcka peBHja U METaaHaIM3a UMalle el 1a YTBPAM Al BO3PACHH JIHLA U3J10-
JKeHU Ha Tpayma co avjarnoctuipano [ITCH nokaxyBaar 00jeKTHBHU HapylLlyBamba BO MEMOPHCKOTO
(byHKIIMOHUpaKE BO criopeida co BO3pacHH JIUIla W3JioxkeHu Ha Tpayma 6e3 [ITCH.

Metoau: Crposeneno e ceondarno npedapysame Ha 6azute PubMed/MEDLINE, Embase,
PsycINFO u Web of Science no 17 nexkemspu 2025 ronuna. Bknyuenu 6ea cTynuu co BO3pacHU HCIIH-
Tanuiy (>18 roguHu) usnoxkeHu Ha Tpayma, co [ITCH, aujarHOCTUIIMpaHO cIOpe]] KPUTEPUYMHUTE
DSM wnu ICD, u co cnopendena rpyna auna usnoxkeHu Ha tpayma 6e3 [ITCH. Bea exctpaxupanu
00jeKTUBHYU HEBPOIICHXOJIOIIKK MEPKU Ha BepOajHa enu30/iHa MeMopHja 1 paboTHa MeMopHja. PU3HKOT
0]l IpUCTpacHOCT Oemre oneHeT co ckajara Newcastle—Ottawa. Crangapau3upanuTe CPeAHH Pa3IHuKU
(Hedges’ g) 6ea cymupaHu co MOBEKECIOJHU METAaaHAIIMTHYKH MOZEIH 32 J]a Ce 3eMe MPeaBU 3aBUC-
HOCTa Ha UCXOAMTE BO PAMKHUTE Ha CTYIUUTE.

Pe3yanraru: [leBenecer cTyauu I'u UCIIOMHMja KPUTEPUYMUTE 3a CUCTEMATCKaTa peBuja, o Kou 88
puAOHECoa CO KBAaHTUTATUBHM IIOATOLH 3a MeTaaHanu3ara. Bo ciopenda co KOHTpOJIHUTE IPYITH U3JI0-
»xern Ha Tpayma 6e3 [ITCH, immmara co IITCH nokaskaa 3Ha4MTEITHO OO0 MEMOPHCKO (PYHKITHOHUPAHHE.
HapymryBamara 6ea HajKOH3UCTEHTHH 3a BepOajHaTa ernv3o/Ha MeMOopHrja U padoTHATa MEMOpPH]ja, TIpH
mro edexrute Oea 3abenexaHn HU3 Pa3IMYHU THIIOBU Tpayma M MHCTPYMEHTH 3a mpouena. [IpucytHa
Oele 3HAUNTEIHA XETEPOr€HOCT, HO Taa HE I'0 MOHULITH OIIITHOT 00pa3el] Ha KOTHUTHBHO OLUTETYBAE
cnerduuno 3a [ITCH. Aranu3uTe Ha CEH3UTHBHOCT ja MOTBpAXja poOycHOcTa Ha HaoauTe. Mako acu-
MeTpujara Ha aujarpamute funnel cyrepupaiine MoXeH MyOIMIMCTHYKA IPUCTPACHOCT, KOPUTHPAHUTE
nporenu co trim-and-fill MeTonoT ocranaa cTaTUCTHYKK 3HAYAjHU.

3akayuyoun: Bo3pacaute mura m3noxern Ha Tpayma co [ITCH mokakyBaatr CHTYpHU B KITIMHUIKH
3Ha4YajHU HApYITyBama BO 00jEKTHBHOTO MEMOPHUCKO (DYHKITMOHHUPAE, HAIBOP Ol €(PEKTUTE Ha camara
TpayMmarcka uznoxeHoct. OBHE HAOIH ja MOMIpKyBaar KoHtenTtyamu3annjata Ha [ITCH kxako pacTpojcTBo
IITO BKIIY9IyBa MajaalTHBHA 00paboTKa Ha MEMOpHjaTa | ja HarmacyBaaT morpebdara of BKIyJyBarmbe Ha
KOTHUTHBHA MTPOIIEHa U WHTEPBEHIINH BO UCTPAXKYBAKHETO M BO KiIMHWYKara rprxa 3a [ITCH.

Kiayuynn 360p03n MOCTTPAyMaTCKO CTPECHO pactpojctso, [ITCH, koruutusHa auchyHKOHja, Hapy-
IIyBamke HA MEMOpPHjaTa, HOBEKECIOjHa METaaHAIN3a, HEBPOICHXOIIOIIIKA POLEHA, CHCTEMATCKa peBuja,
KOHTPOJIU U3JI0KEHU Ha TpayMa, BepOajHa ernu301Ha MeMopHja, paboTHa MeMopuja



