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Introduction: Post-traumatic stress disorder (PTSD) is known as a severe psychological and emo-
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tional reaction to the experience of traumatic and adverse events such as war, life threats, natural

Keywords disasters, and personal violence. This often leads to chronic mental and physical abnormalities.
Post-traumatic stress disorder

Cognitive assessment
CANTAB cognitive assessments can be an essential diagnostic criterion.
Machine learning

Studies have shown that executive function impairment is a characteristic of this disorder, and

Methods: This study uses data from the CANTAB clinical SWM task to assess measures such as

Corresponding author DTLR, CD, BE, WE, TF, and DD at different stages. After normalization, the data are standardized
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and amplified by adding Gaussian noise. Then, a support vector machine model with a Gaussian

kernel, which has a strong ability to distinguish complex, nonlinear patterns due to its special

Results: The extracted features were effective in identifying complex differences in cognitive
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performance that characterize PTSD symptoms. The information collected from these features

el CR e demonstrated the model’s high ability to effectively simulate and analyze PTSD symptoms, as well

as accurately distinguish between affected and non-affected groups.

@ﬂ.!@ Conclusion: The machine learning model used in this study has enabled the use of the CANTAB

TE ey

%ﬁ‘kﬁ test as a neuropsychological tool for diagnosing PTSD. The model’s accuracy in this study reached
A2

98%, indicating high power and confidence in correctly diagnosing individuals with this disorder.
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Extended Abstract

Introduction

Post-Traumatic Stress Disorder (PTSD) is a condition aspects of the traumatic event through intense memories,
that develops in some individuals following exposure to flashbacks, or nightmares related to the incident. This
a stressful, frightening, or distressing event. Those who disorder can lead to significant functional impairments
suffer from this disorder may involuntarily experience and is associated with negative changes in cognition and
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arousal. The eight-year Iran-Iraq war had profound neg-
ative impacts on the mental health of those directly in-
volved, particularly survivors. Overall, studies indicate
that more than half of those involved in the Iran-Iraq
war and over 80% of the veterans from this conflict have
experienced symptoms of PTSD. Research has shown a
clear link between PTSD and neurocognitive functional
disorders, including reduced executive functioning. In-
creasing evidence suggests a connection between deficits
in executive functioning and PTSD, especially among
veterans. The Cambridge Automated Neuropsycho-
logical Test Battery (CANTAB) is a computerized test
suite that provides highly precise, sensitive, and objec-
tive measurements of to cognitive functions and specific
tasks. It is widely used in research related to executive
functions (EF). In the current study, a Support Vector
Machine (SVM) algorithm, using data from CANTAB,
was employed to distinguish individuals with war-related

PTSD from healthy individuals.

Methods

This research is a fundamental-applied study conducted
as a case-control investigation between two groups. From
among the veterans referred to Sadr Psychiatric Hospital
in Tehran, Iran, in 2022, 20 individuals were selected for
this study using convenience sampling. These veterans
had been diagnosed with PTSD by at least two psychia-
trists based on the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5) or the International Classi-
fication of Diseases (ICD-10). They had a history of at
least four psychiatric hospitalizations. A control group
of 20 individuals was randomly selected and confirmed
to be free of PTSD. The study’s inclusion criteria were
being male, providing written consent to participate, and
being between 45 and 65 years old. The exclusion crite-
ria included comorbid conditions such as schizophrenia,

dementia, brain tumors, epilepsy, bipolar disorder type

ESLb egls (slmajl Al

I, and head trauma in individuals with PTSD. After se-
lecting the participants, necessary explanations regarding
the test’s objectives and procedures were provided, and
written consent was obtained. The psychological perfor-
mance of each participant was assessed on the test day
using standardized criteria. The Structured Clinical Inter-
view for DSM-5 (SCID-5), the 21-item Beck Depression
Inventory (BDI-21), and the PTSD Checklist-Military
Version (PCL-M) were administered to evaluate mental
health, depressive symptoms, and PTSD symptom se-
verity, respectively. A psychiatrist evaluated all healthy
(control) participants, and only those confirmed to be
mentally healthy were included in the study. The control
group was carefully screened to ensure they had no his-
tory of psychiatric disorders, including alcohol or sub-
stance abuse or addiction. Participants with conditions
potentially affecting the central nervous system, such as
neurological disorders (e.g., epilepsy, brain injuries, cere-
brovascular diseases), were also excluded. Additionally,
healthy individuals who had previously undergone psy-
chotherapy, scored 28 or higher on the Beck Depression
Inventory on the day of participation, or reported feeling
drowsy during the assessment were excluded from the
study. To ensure the reliability of the sample, PTSD pa-
tients were excluded if they had conditions such as brain
injury, cerebrovascular diseases, intellectual disability, or
a history of alcohol or substance abuse or addiction. Fur-
thermore, patients who had received electroconvulsive
therapy (ECT) in the past two months or reported feeling
drowsy on the day of participation were also excluded.
Finally, the clinical Spatial Working Memory (SWM)
test from the CANTAB battery was administered to all
participants, and the data were analyzed using SPSS and
MATLAB software.

Results
This study employed a range of CANTAB metrics, along
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with extensive statistical analyses of functional features
in both healthy and disordered samples, to gain a more
comprehensive understanding of cognitive functioning.
The dataset comprised values that assessed each func-
tional metric at various stages of the CANTAB test and
during the clinical Spatial Working Memory (SWM)
task. These metrics were clearly defined using specific
terms, including DTLR (Duration to Last Response), CD
(Choice Duration), BE (Between Error), WE (Within Er-
ror), TF (Token Found), and DD (Drop Duration). Cor-
relation analyses indicated that certain features, such as
DTLR4, CD4, and DD4, exhibited a notable inverse rela-
tionship with the output, suggesting their potential utility
as indicators for future diagnostics. The Gaussian kernel
Support Vector Machine (SVM) algorithm, renowned for
its adaptability and ability to identify complex patterns,
proved highly effective at classifying intricate, nonlin-
ear data. By projecting the data into a high-dimensional
space, the algorithm established more accurate decision
boundaries, enhancing the precision of diagnosing the
disorder based on selected criteria derived from the SWM
test outputs within the CANTAB battery. Following this,
the confusion matrix for the Gaussian kernel-based SVM
model was computed. The matrix revealed that the mod-
el accurately identified 160 healthy samples, with only
five healthy individuals misclassified as having the dis-
order. Conversely, the model misclassified just one actual
patient as healthy, while correctly identifying 134 other
disordered samples. These results underscore the model’s
robust performance in distinguishing between the two
categories, with minimal errors within acceptable limits.
The model demonstrated exceptional performance across
multiple evaluation metrics. It achieved an overall accu-
racy of 98%, indicating its ability to correctly classify
the majority of cases. Additionally, the model achieved
a negative class accuracy of 96.4%, indicating its profi-

ciency at identifying healthy individuals. The recall rate

of 99.25% further highlights the model’s ability to cor-
rectly identify the majority of patients with the disorder,
minimizing the risk of false negatives. Moreover, the F1
score of 97.80, balancing precision and recall, under-
scores the model’s robustness and reliability in handling
imbalanced datasets. Consequently, these results affirm
the model’s effectiveness and demonstrate its reliability
as a diagnostic tool for distinguishing between healthy

individuals and patients.

Conclusion

This study utilized a range of metrics derived from the
CANTARB test, alongside comprehensive statistical anal-
yses of functional characteristics in both healthy and dis-
ordered samples, to distinguish individuals with war-re-
lated PTSD from their healthy counterparts. Existing
research increasingly highlights the association between
impairments in executive functioning and PTSD, partic-
ularly in veteran populations. The outcomes of this study
indicate that the CANTAB test serves as an appropriate
and focused instrument for assessing executive function-
ing and identifying individuals with PTSD. The test eval-
uates various aspects of cognitive performance, such as
working memory, attentional control, decision-making
speed, and error rates. These measures have demonstrat-
ed particular efficacy in differentiating healthy individu-
als from those with PTSD, as they effectively reflect the
alterations in executive functioning linked to the disorder.
The proposed model achieved an accuracy of 98%, a re-
call 0of 99.25%, and an F1 score of 97.80, demonstrating
its ability to identify complex data patterns and deliver
accurate, consistent, and dependable classification. Nev-
ertheless, the study’s scope is constrained by the limited
inclusion of female veterans. Correlation analyses and
the findings derived from the data further indicate that
these metrics exhibit a significant relationship with indi-

viduals’ cognitive and behavioral states, positioning them
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as valuable tools for the assessment and management of

this disorder.
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