Iranian Journal of

PSYCHIATRY AND CLINICAL PSYCHOLOGY

Research Paper
Effects of Repeated Trans Cranial Magnetic Stimulation on Cognitive Functions of 8 ‘ i‘
Policemen With Post-traumatic Stress Disorder s

Saber Heydarpour'®, "Leila Mehdizadeh Fanid" >®, Zahra Mirza Asgari*® , Soomaayeh Heysieattalab® 2

1. Department of Cognitive Neuroscience, Faculty of Educational Sciences and Psychology, University of Tabriz, Tabriz, Iran.
2. Research Center of Bioscience & Biotechnology, University of Tabriz, Tabriz, Iran.
3. Department of Neurology, School of Medicine, Iran University of Medical Sciences, Tehran, Iran.

Use your device to scan

and read thearticke onne [STETILTL] Heydarpour S, Mehdizadeh Fanid L, Mirza Asgari Z, Heysieattalab S. [Effects of Repeated Trans Cranial Magnetic
o Stimulation on Cognitive Functions of Policemen With Post-traumatic Stress Disorder (Persian)]. Iranian Journal of Psychiatry
and Clinical Psychology. 2023; 29(1):32-47. http://dx.doi.org/10.32598/ijpcp.29.1.4493.1

d- )" http:/dx.doi.org/10.32598/ijpep.29.1.4493.1

ABSTRACT
SN0 e

The present study aims to investigate the effects of repeated transcranial magnetic stimulation
(rTMS) on the cognitive functioning of policemen with post-traumatic stress disorder (PTSD).

[VETTEEE This is a quasi-experimental study with a pre-test/post-test design. The study population
included all male police officers referred to the neuropsychiatric department of Imam Sajjad Hospital in
Tehran, Iran, in 2022. Of these, 30 policemen diagnosed with PTSD were selected using a convenience
sampling method and randomly divided into two groups of control and intervention. Their PTSD was
diagnosed using a diagnostic interview by a psychiatrist and an expert clinical psychologist. Cognitive
functions were evaluated using Rey’s visual memory test (VMT), Rey’s auditory-verbal learning test
(AVLT), Tower of London test (TLT), Stroop test, and Wisconsin card sorting test, which were performed
at the pre-test and post-test phases for both groups. The intervention group received 20-Hz rTMS at 10
sessions, including 5 seconds of stimulation and 20 seconds of rest interval between each stimulation
(1000 pulses per session). The data were analyzed by multivariate analysis of covariance in SPSS software,
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Post-traumatic stress [@TEIERT The high-frequency rTMS has a positive effect on the cognitive functions of policemen
disorder © suffering from PTSD.
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Extended Abstract

Introduction

ost-traumatic stress disorder (PTSD) is

a common psychiatric disorder that oc-

curs after direct or indirect experiencing

a traumatic event. It is conceptualized by

four major groups of symptoms, including
re-experiencing of traumatic stimuli, hyper vigilance,
avoidance behavior, negative changes in cognition
and mood. There is a non-invasive brain stimulation
method called repetitive trans cranial magnetic stimula-
tion (rTMS) for patients with PTSD that can modulate
cognitive function. Cognitive functioning involves a
wide range of mental processes, such as cognitive flex-
ibility, problem-solving, attention, and memory. High-
frequency rTMS on the left hemisphere can improve the
cognitive functioning of patients with severe PTSD and
traumatic brain injury. The present study aims to inves-
tigate the effects of high-frequency rTMS on the cogni-
tive functioning of male police officers suffering from
PTSD in Iran.

Methods

The study population includes all male military per-
sonnel of the Police Force of the Islamic Republic of
Iran (NAJA), referred to the neuropsychiatry depart-
ment of NAJA’s Imam Sajjad Hospital in Tehran, Iran.
Of these, 30 diagnosed with PTSD were selected by a
convenience sampling method and randomly divided
into two groups of intervention and control. The demo-
graphic data, including age, history of the disease, cause
of the disease, and used medications were first record-
ed. Then, PTSD was diagnosed by a neuropsychiatrist,
working in the neuropsychiatry department of the hos-
pital. For confirmation, an interview based on the diag-
nostic and statistical manual of mental disorders, fifth
edition (DSM-5), a semi-structured clinical interview
for the DSM, and the 24-item perceived stress scale.
Rey’s visual memory test (VMT), Rey’s auditory verbal
learning test (AVLT), Tower of London test (TLT), and
Stroop test, and Wisconsin card sorting test were carried
out in the pre-test and post-test phases for both groups.
The intervention group was exposed to 20-Hz rTMS at
10 sessions, including 5 seconds of stimulation and 20
seconds of rest interval between each stimulation (1000
pulses per session). Data were analyzed using the mul-
tivariate analysis of covariance (MANCOVA) in SPSS
software, version 22.
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Results

The mean age of 30 participants was 50.16+8.16
years, 50.36+11.28 years for the intervention group and
49.96+6.17 years for the control group. Based on the re-
sults, since P<0.05, the results of MANCOVA was sig-
nificant, indicating a significant difference at least in
one of the study variables between the two groups. The
results of between-group effects showed a significant
difference between the two groups in all variables of to-
tal VMT (F=19.385), total AVLT (F=51.527), total TLT
(F=10.601), residual error (F=11.929), number of the
designs (F=36.819), interference score (F=17.506), inter-
ference time (F=5.053), congruent error (F=31.710), and
incongruent error (F=13.728) (P<0.05), where the inter-
vention group showed better scores than the control group.

Conclusion

Results showed that the military men with PTSD re-
ceived high-frequency rTMS had higher scores in the
VMT and AVLT than the controls. The results are con-
sistent with the findings of most studies in this field that
has been reported that high-frequency rTMS over the
dorsolateral prefrontal cortex (DLPFC) can improve
cognitive functioning in patients with PTSD and trau-
matic brain injury. PTSD is peculiarly a cognitive and
memory disorder. One of the important roles of DLPFC
is in executive functioning, such as working memory,
cognitive flexibility, planning, inhibitory control, and
reasoning; however, the DLPFC is not exclusively re-
sponsible for executive functioning. All complex mental
activities require some additional cortical and subcorti-
cal circuits, to which the DLPFC is connected. There
were some limitations in the present study, such as
problems in choosing a treatment protocol, studying
a limited number of executive functions, and using a
quasi-experimental design. In this regard, future studies
are recommended to apply other treatment protocols as-
sess more components of executive functioning on other
populations, using an experimental design.
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