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EDITORIAL

Lived experience in research and publishing

Deniz Ceylan’

1Assoc. Prof., Koc University, Department of Psychiatry, Istanbul, Turkey

https://orcid.org/0000-0002-1438-8240

Lived experience encompasses the unique personal
perspectives and encounters individuals have based
on their own lives, including various situations,
challenges, and conditions. In the context of mental
health, lived experience involves an individual's
journey with mental health and illness, including
the process of recovery, as well as the experiences
of those close to them. Active participation from
individuals with lived experiences, including indi-
viduals with psychiatric disorders and their close
acquaintances, is essential for psychiatric research.
However, traditionally, their involvement has been
restricted to the clinical patient recruitment phase
of trials. Recently, there has been a growing
emphasis on integrating lived experiences across
various facets of mental health research.

Engagement of individuals with lived experience
goes beyond merely participating in clinical studies
as study subjects. It involves activities such as mak-
ing plans, finding financial support, and validating
the accuracy of data. As a pioneering initiative in
this innovative approach, INVOLVE was estab-
lished in 1996 and is part of, and funded by, the
National Institute for Health Research to support
active public involvement in healthcare and
research (1). Canada's Strategy for Patient-
Oriented Research (SPOR), initiated in 2009,
places patients and their families at the center of
health research (2). In the United States, the
Patient-Centered Outcomes Research Institute
(PCORI), founded in 2010, actively engages
patients and various stakeholders in all aspects of
research ensuring that studies funded by PCORI
specifically address questions most relevant to
patients and are crafted with their input (3).
Consequently, a substantial amount of literature

DOI: 10.5505/kpd.2023.43778

demonstrates that genuinely involving individuals
with lived experiences can enhance the quality and
efficiency of health research. This shift marks a
fresh approach, redefining the role of individuals
with lived experience from being research subjects
to actively contributing members of the research
team. With guidance from lived experiences, there
is potential to approach research in a more inclu-
sive, collaborative, and patient-centered manner.

An increasing number of funding organizations
now compensate reviewers with lived experience.
Recommendations and guidelines are now avai-
lable, outlining how to incorporate and provide
educational support for individuals based on their
lived experiences (4,5). This practice ensures that
study ideas and research proposals resonate with
individuals who have personally experienced or wit-
nessed the illness under investigation. PCORI
involves patients, caregivers, advocates, alongside
stakeholders and scientists in the peer review pro-
cess for final research reports 3. In the mental
health context, the federal agency Substance Abuse
and Mental Health Services Administration
emphasizes that individuals with lived experience
and/or their family members should actively partic-
ipate in the design and implementation of all data
and program evaluation activities (6). European
funding organizations dedicated to neuroscience
and mental health research also rely on the insights
of reviewers with lived experiences associated with
mental health (7,8). These reviewers evaluate ele-
ments such as patient engagement, feasibility, and
the overall relevance of research proposals. This
engagement not only enhances the quality and re-
levance of research but also promotes patient-cen-
tered care, empowering individuals to take an
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active role in managing their health.

Active involvement of individuals with lived experi-
ences in mental health research also involves roles
in academic publishing. Several academic journals,
such as the Lancet Psychiatry (9), Schizophrenia
Bulletin (10,11), publish narratives that draw from
lived experiences. Notably, these narratives may
also feature insights from mental health care
providers who themselves have lived experiences,
providing a unique and valuable perspective within
the academic discourse (12). Moreover, individuals
with lived experience have been taking on leading
or coauthoring roles in scholarly publications and
participating in the peer review process for aca-
demic journals. As an innovative journal, BMJ
journals have been publishing Research
Involvement and Engagement for almost 10 years.
This journal ensures that each article undergoes
review by a minimum of two academic reviewers
and two patient reviewers, with both types of
reviews carrying equal weight in the editorial deci-
sion-making process (13). In 2017, Research
Involvement and Engagement, in collaboration
with The BMJ, conducted an investigation into the
thoughts and motivations of patients who partici-
pated in peer review for these two journals (14).
Recently, Lancet Psychiatry has started lived expe-
rience peer-review . Lived experience is also incor-
porated into the International Advisory Board of
Lancet Psychiatry, where board members provide
advice on the journal's subject matter, academic
content, geographical considerations, and lived
experience on an ad hoc basis, responding to
requests from the editorial team (15).

Integrating lived experiences into the peer-review
process has the potential to bring about significant
changes in both mental health publishing and
research. This approach involves using plain lan-
guage and concepts that are more accessible and
less specific to services. Consequently, this shift
makes research more acceptable to a broader
range of service users, enlarging the pool of readers
and increasing the likelihood that individuals with

236

mental health experiences can comprehend and
engage in mental health research. Of utmost
importance, researchers stand to gain more effec-
tive insights by adopting a non-stigmatized lan-
guage with the help of reviews from individuals
with lived experiences . Academic journals that
have embraced patient peer review early on are
already committed to prioritizing person-centered
language in publicly available abstracts and empha-
sizing translational and practical research.

When considering the context of Turkey, research
funding organizations, such as the Scientific and
Technological Research Institution of Turkey
(TUBITAK) and Health Institutes of Turkey
(TUSEB), and mental health journals can gain
valuable insights from lived experiences. Health lit-
eracy and language may present challenges for such
initiatives in Turkey. Several circumstances in
Turkey, such as economic shortages and limited
funding, create challenges in research and publis-
hing. On the flip side, there are noteworthy
resources, including an experienced psychiatry
community and well-developed academic journals.
More importantly, the presence of advocacy orga-
nizations, including individuals with lived experi-
ences such as the Schizophrenia Associations
Confederation, Lithium Association, and Bipolar
Life Association, holds future potential for provi-
ding a considerable source for this perspective.
This novel viewpoint has the potential to enhance
research and publishing processes in our country,
leading to a restructuring of the research culture
and the utilization of resources in accordance with
genuine needs.

Correspondence address: Assoc. Prof., Deniz Ceylan, Koc
University, Department of Psychiatry, Istanbul, Turkey
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SUMMARY

Objective: This study aimed to examine the role of endoplasmic reticulum (ER) stress in the pathophysiology of
depression in female rats exposed to the chronic mild stress model.

Method: Chronic mild stress model was constituted in 48 female adult rats were and divided into 4 groups as control,
depression, depression+1 mg/kg sertraline, and depression+10 mg/kg sertraline. Subcutaneous drug infusions were
performed for 14 days using osmotic minipumps. Expression levels of genes in ER stress pathway were evalulated in
hypothalamus and hippocampus tissues of rats.

Results: It was found that ATF4 gene expression increased in depression in the hippocampus and decreased with
treatment. Hippocampal GRP78 gene expression was downregulated after treatment. Hypothalamic and hippocampal
CALR gene expression decreased with treatment, hypothalamic HSP47 gene expression decreased in both treatment
groups. Hypothalamic and hippocampal XPB1 gene expression decreased with treatment, hippocampal XPB1 gene
expression was further downregulated in the depression +10 mg/kg sertraline group compared to the depression+1
mg/kg sertraline group.

Discussion: These findings show that the ER stress mechanism may have a role in the pathophysiology of depression
and that this mechanism can be reversed with treatment. The results of our study have been encouraging for human
studies and open the way for new projects to understand and accelerate the antidepressant effect.

Key Words: Major Depression, Endoplasmic Reticulum, Chronic Mild Stress Model, Sertraline, Gene Expression

INTRODUCTION noradrenergic systems.

Depression is a syndrome characterized by pro-
found sadness, sometimes both sad and anxious
mood, slowness and stagnation in thought, speech,
psychomotor and psychophysiological processes,
feeling worthless and powerless, loss of desire, and
thinking of hopelessness (1). In the international
comorbidity study, the lifetime prevalence of major
depressive disorder was 12.7% in men, 21.3% in
women, and 17.1% in total (2). Antidepressants are
thought to act by modulating the serotonergic and

DOL: 10.5505/kpd.2023.43410

The endoplasmic reticulum (ER) is a crucial
organelle required for processes such as regulation
of protein synthesis, modification and folding of
proteins, synthesis and distribution of phospho-
lipids and steroids, and calcium balance in the cell
endomembrane system of eukaryotic cells. When
stress occurs inside the cell (oxidative stress, imba-
lance in calcium level, etc.), a dysfunction occurs in
the endoplasmic reticulum. This situation causes
the accumulation of misfolded proteins in the

Cite this article as: Karaagac M, Ak M, Kurar E, Uguz F, Kutlu S. Investigation of the effects of antidepressant treatment
on hippocampus and hypothalamus endoplasmic reticulum stress in chronic mild stress induced depression in rats .

Turkish J Clin Psych 2023; 26: 238-247

The arrival date of article: 12.05.2023, Acceptance date publication: 04.08.2023

Turkish J Clinical Psychiatry 2023;26:238-247

238



Karaagac M, Ak M, Kurar E, Uguz F, Kutlu S.

extracellular space, causing ER stress (3).

Sertraline, a selective serotonin reuptake inhibitor
(SSRI) class antidepressant, is one of the most pre-
scribed psychiatric drugs. Studies in liver tissue
have shown that sertraline causes changes in mito-
chondria and ER functions. Sertraline is thought to
have an antidepressant effect by replicating these
changes in some brain parts (4).

Recent data suggest that endoplasmic reticulum
(ER) stress is involved in the pathophysiology of
depression. This increased stress is thought to be
reduced by antidepressant treatment, and there is
evidence that the underlying mechanism is related
to ER stress (5). Evalulation of mRNA level ER
stress gene expressions including CALR (calretic-
ulin), GRP78 (HSPAS; heat shock protein family A
member 5), CHOP (DDIT3; DNA Damage
Inducible Transcript 3), ATF4 (activating transcrip-
tion factor 4), ATF6, PERK (PKR-like
Endoplasmic ~ Reticulum  Kinase), elF2a
(Eukaryotic Translation Initiating factor 2a), IRE1
(inositol-requiring enzyme 1), HSP47 (Heat shock
protein 47)and XBP-1(x Box Binding Protein) will
help to understand this pathway.

This study hypothesizes that the expression levels
of ER stress genes increased in rat chronic mild
stress (CMS) model and sertralin treatment
reduces this elevated ER stress. This study aimed
to illuminate the effect of ER stress on the patho-
physiology of depression and the development of
drugs that act directly on ER stress to overcome the
inadequate or delayed response to treatment
observed in current treatments. Rat CMS model
was constituted and effects of antidepresan treat-
ment was tested. CMS model is accepted as golden
standart and widely used to study pathophysiology
of human depression.

METHOD

Animal material

This study was carried out with the approval of the
Ethics Committee of Necmettin Erbakan
University KONUDAM Experimental Medicine
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Application and Research Center dated 16.01.2020
and numbered 2020-011. Our study was conducted
at Necmettin Erbakan University, KONUDAM
Experimental Medicine Application and Research
Center. A total of 48 female adult rats were and
divided into 4 groups as control (n=12), depression
(n=12) Depression + 1 mg/kg sertraline group
(n=12) and depression + 10 mg/kg sertraline
(n=12) groups.

Chronic Mild Stress (CMS) model

Depression was induced by applying the Chronic
Mild Stress (CMS) model to adult female rats. Our
work consisted of 2 stages. In the first stage, the
CMS protocol applied to the animals in the depres-
sion groups is summarized in Table 1. Wet cage
application was carried out by wetting 333 g of saw-
dust in a cage with 1.5 liters of water. For the tilted
cage procedure, the cages are tilted 60 degrees so
that the food portion of the cage is up. Noise stress
was developed (approximately 60 dB) with the help
of a bell ringing once every 10 seconds for 1 second.
Swimming stress was performed by swimming the
rats for 10 minutes in the cylinders. Restraint stress
was accomplished by physical restraint in restraint
apparatuses. For starvation stress, the foods were
removed from 16:00 to 09:00 the next day (thus
establishing a 17-hour fasting period). Restraint
and swimming were not applied for one week after
the placement of the osmotic pumps to allow the
back area of the animals to recover. Forced swim
test (5 min) was applied on the 8th day of the study.
(Table-1) .

Forced Swim Test (FST)

The transparent plexiglass cylinder on which the
test was carried out is 49 cm high and 19 cm in
diameter. For the experiment, the cylinder was
filled up to 30 cm with water at approximately 25 +
1°C. When the animals were relocated, the water
was also replenished. The rats were allowed to
swim for 15 minutes on the first day, dried with a
towel in the drying cage, and then placed back in
their cages. The next day, the rats were placed into
the water for the forced swimming test for 300 se-
conds (5 minutes) and recorded with a video ca-
mera. Recordings were scored as swimming, clim-
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Table tChronic mild stress (cms)

protocol applied to adult female rats

Morn ng | Afternoon N ght
Day T me [ Stressor | Durat on | T me | Stressor ‘ Durat on | T me ‘ Stressor | Durat on
0 Open f eld test basal evaluat on
1 09.00 Restra nt | 45 min |
2 09.00 Wet cage 7 hour
3 09.00 Restra nt 45 min 12.00 Swm 10 min 16.00 Starvat on All n ght
4 14.00 Restra nt 45 min - - -
5 09.00 Swm 10 min - 16.00 T lted cage All n ght
6 - - - 16.00 L ght on All n ght
7 09.00 Restra nt 45 min 13.00 Fsttranng 15 min - - -
8 09.00 Open f eld test - 12.00 Fst Placement of osmotic mini-pumps
9 16.00 L ghton All n ght - -
10 09.00 Starvat on T Ited cage
11 09.00 Wet cage 7 hour - -
12 T lted cage All n ght
13 09.00 Wet cage 7 hour - - -
14 09.00 Restra nt 45 min 16.00 Starvat on All n ght
15 16.00 L ght on All n ght - - -
16 09.00 Restra nt 45 min
17 09.00 Wet cage 7 hour 16.00 - - - - -
18 09.00 Restra nt 45 min 12.00 Swm 10 min 16.00 Starvat on All n ght
19 14.00 Restra nt 45 min - - -
20 09.00 Sw m 10 min 16.00 T lted cage All n ght
21 09.00 Restra nt 45 min 13.00 Fsttran ng -
22 Term nat on of exper mental and behav oral tests

bing, and immobilization at 5-second intervals with
the program’s use.

Implantation of Osmotic Mini-Pumps and Drug
Infussion

Adult female rats were given two different doses of
sertraline (1 mg/kg or 10 mg/kg) or DMSO as a car-
rier for 14 days. After administration of FST,
unique osmotic pumps (Alzet 2ML2) that can
infuse 5 ul/hour were implanted in all animals.
Sertraline was dissolved with DMSO to a total vol-
ume of 2 ml. Anesthesia was induced by adminis-
tering xylazine/ketamine (8/75 mg/kg, intramuscu-
larly). Under mild anesthesia, the upper side of the
two scapula bones of the rats was shaved and
cleaned with iodine solution. Then, with a longitu-
dinal incision, osmotic pumps kept in saline were
carefully implanted under the skin, and the incision
area was sutured. After cleaning the area with the
iodized solution, 2 ml of saline was injected subcu-
taneously into the animals for postoperative care,
minimizing the fluid loss during anesthesia.
Afterward, the dryness of the cornea was prevented
by dripping saline into the eyes of the rats placed in
the resting cages. After two weeks of sertraline and
DMSO infusion, behavioral changes in rats were
determined by FST.

Depressive behaviors were evaluated with the
parameters of immobilization frequency (number
of immobilization in 5 minutes), immobilization
time, and percentage of movement.

In the second stage, all animals were decapitated
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under light sedation after FST was administered on
the 22nd day, and plasma and serum samples were
collected. After rapid removal of the brain tissues
of the animals, the hippocampus and hypothalamus
regions were dissected and immediately frozen in
liquid nitrogen and stored at -80 °C for gene
expression analysis.

Total RNA Isolation and Quality Control

Total RNA isolation was performed by homoge-
nization of tissue samples was carried out in 1000 ul
of TRIzol. Homogenates were incubated for 5 min-
utes at room temperature (RT), then 200 ul of chlo-
roform was added, and after a short vortexing pro-
cess, incubated again at RT for 15 minutes. The
samples were centrifuged at 12000 g for 15 minutes
at +4 2C. The supernatant containing the RNA was
transferred to new eppendorf tubes and 500 pl of
isopropanol was added and inverted several times.
After incubation for 10 min at RT, the samples were
centrifuged at 12000 g for 10 minutes at +4 °C.
After removing the supernatant, the pellet was
ethanol washed and centrifugated at 12000 g for 10
minutes at +4 2C. After drying at RT for 5-10 min,
the pellet was dissolved by adding 50 pl of nuclease-
free water. The quality and quantity of total RNA
samples were evaluated using a Nanodrop device
and measuring at the A260/A280 and A260/230
ratios. The quality of the RNA samples was also
evaluated by 1% agarose gel electrophoresis.
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Table 2Primer sequences of genes BERdanalRZes

PCR product

Gene Primer sequence (5 -3) (bp)

ATF4 TTCGACCAGTCGGGTTTG 93
GGAGAACCCATGAGGTTTGA

ATF6 GAAGGGATCACCTGCTGTTAC 152
GTCCATCACCTGACAGTCAATC

CALR CGGCTACGTGAAGCTGTT 144
ACGTTCTTGCCCTTGTAGTT

CHOP AACGGAAACAGAGTGGTCAG 137
GGTCAGGCGCTCGATTT

EIF2A GGTTTCTTGGCAGCCATTT 100
TGCAACTTTAGGCTCCTCAC

GRP78 TGGTATTCTTCGAGTGACAGC 109
GACCATCCTTTCAATTTCTTCAGG

HSP47 AGATGCAGAAGAAGGCTGTT 113
GTTCTTGTCGATGGCCTCA

IRE-1 GCGCATCACAAAGTGGAAGTA 75
ACATACAGAGTGGGCGTCA

PERK CAAAGTAGATGACTGCAATTACGC 144
TCCAGCCACGCATTGAAATA

XBP1 CCAGAACATCTTCCCATGGAT 89
GGGTCCAACTTGTCCAGAAT

PGK1 ATGCAAAGACTGGCCAAGCTAC 104
AGCCACAGCCTCAGCATATTTC

CycA TATCTGCACTGCCAAGACTGAGTG 126

CTTCTTGCTGGTCTTGCCATTCC

Cleanup of gDNA Contamination of Total RNA
Samples

DNAse-I enzyme reaction was performed accord-
ing to the manufacturer’s instructions to eliminate
possible gDNA contamination. 10 pg total RNA
was made up to 100 pl total volume with DNAse-I
reaction mix. RNA samples were incubated at 37
°C for 10 minutes after adding 2 U of DNAse-I
enzyme. Then, 1 pl of 0.5 M EDTA was added, and
the reaction was stopped by incubating at 75 °C for
10 minutes.

Reverse Transcriptase (RT) Reaction

cDNA was synthesized from the quality-controlled
RNA samples using the manufacturer’s protocol.
To obtain single-strand cDNA from 2 ug/20 ul total
RNA; 1 ul Oligo dT and 1 ul Random hexamer
were added to 2 ug/20 ul total RNA and incubated
at +70 °C for 5 minutes. Then, 2 ul of RNAse
inhibitor and 4 ul of ANTP were added to the
resulting reaction mixture and incubated at +25°C

= s 5 L <
- on h T = £ =
: ¥ = 2 a4 0 s B O3 2 D
e £ B w i x g i X IO X
- & &£ 0 = & ¥ I ¢ U O & 2
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Figure 1. Agorose gel electrophores image of RI-PCR products of

the genes used in the study. (M: 100 size standard)
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for 5 minutes. Reverse transcriptase enzyme (2 ul)
was added and incubated at +25°C for 10 minutes
and then at +37 °C for 60 minutes. The reaction
was stopped by incubating at +70°C water bath for
10 minutes. The cDNA samples obtained were
stored at -20 2C until use.

Primer Design

The primer design of the target genes to be used in
the study was carried out using the IDT
PrimerQuest (http://eu.idtdna.com/home/home.
aspx) program. The primer sequences of the genes
used in the analysis are summarized in Table 2.

Real-Time Quantitative Chain

Reaction (qPCR)

Polymerase

Expression levels of target and reference genes was
performed using a real-time PCR device (Bio-Rad
CFX Connect Real-Time PCR System).
SyberGreen, a dye that binds to double-stranded
DNA, was used for the reaction. A total volume of
20 pl polymerase chain reaction was prepared
including 10 pl of 2X SyberGreen master mix, 2 Ml
of cDNA, 5 pMol of forward and reverse primer.
The PCR protocol was set at +95 °C for 10 min
denaturation and 40 cycles (30 sec at 95 °C, 30 sec
at 60 °C, 30 sec at 72 °C). In addition, the melting
curve analysis was performed. Temperature was
brought to 95 °C for 1 minute, then reduced to 55
°C and gradually increased to 95 °C again. Ct
(threshold cycle) values target and reference genes
were obtained. The resulting PCR products elec-
trophorosed on a 2% agarose gel.

Statistical analysis

The “Resource Equation” method was used to
determine the sample size (6). Ct values PGK1 and
CYCA reference genes were used for internal cont-
rol and normalisation of target genes and 2(-ACt)
values were determined. Differences observed in
gene expression levels between groups were com-
pared using a one-way analysis of variance
(ANOVA) using the SPSS package program. The
least significant difference (LSD) test was used to
determine possible differences between means for
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Figure 2. Melting curve analysis of the genes used in the study

groups. Findings with a p-value below 0.05 were
considered statistically significant.

RESULTS

Chronic mild stress model was constituted in adult
female rats and effects of two different sertraline
doses were evaluated. Behavioral test indicated

ATF4
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Figure 4: ATF6 gene expression levels in control, depression,
depression + 1 mg/kg sertraline and depression + 10 mg/kg ser-

traline groups. 2(-ACt) values were presented as mean means =+
SEM. * p<0.05, ** p<0.01, *** p<0.001

that CMS model was effective to generate deppre-
sion like behaviorous. Sertraline infussion (10
mg/kg) is effective to prevent depression like
behaviours.

Total RNA isolation was performed from hip-
pocampus and hipotalamus tissue samples of cont-
rol, depression, depression + 1 mg/kg sertraline,
and depression + 10 mg/kg sertraline group rats.
Quality/control was checked with spectrophoto-
metric and agarose gel electrophoresis. All total
RNA samples were of good quality to be used in
the qPCR analysis.

mRNA level expression of target genes in the total
ER stress pathway and two reference genes (PGK1
and CycA) used for normalization were deter-
mined by qPCR. PCR products of all genes were
observed in agarose gel (2%) electrophoresis
(Figure 1). In addition, melting curve analyzes indi-
cated that all PCR products were specificly ampli-
fied target genomic regions (Figure 2).

Figures 3-12 describes expression levels of target
genes in ER stress pathway. ATF6 (Figure 4),
PERK (Figure 5) and IRE1 (Figure 7) gene expres-
sion levels were not significant different between
the experimental groups. ATF4 gene expression in
the hippocampus was significantly higher in the
depression group than in the control group
(p<0.05). A statistically significant decrease in hip-
pocampus ATF4 gene expression was detected in
the depression+1 mg/kg sertraline group and the
depression+10 mg/kg sertraline group compared
to the depression group (p<0.05; Figure 3). It was
observed that hypothalamic ATF4 gene expression

Figure 3: ATF4 gene expression levels in control, depression, increased significantly in the depression+10 mg/kg
depression + 1 mg/kg sertraline and depression + 10 mg/kg sertra- sertraline group compared to the depression+1

line groups. 2(-ACt) values were presented as mean means
SEM. * p<0.05, ** p<0.01, *** p<0.001.
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Figure 5: PERK gene expression levels in control, depression, depres- Figure 6: GRP78 gene expression levels in control, depression,
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groups. 2(-ACt) values were presented as mean means + SEM. * traline groups. 2(-ACt) values were presented as mean means *
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mg/kg sertraline and control group. (p<0.05;
Figure 3).

Hippocampus GRP78 gene expression was signifi-
cantly downregulated in the depression+1 mg/kg
sertraline group than in the depression group.
(p<0.05) Hippocampal GRP78 gene expression
was statistically significantly higher in the depres-
sion+ 10 mg/kg sertraline group than in the depres-
sion+1 mg/kg sertraline group. (p<0.05; Figure 6)

There was a statistically significant upregulation in
hippocampal CHOP gene expression in the depres-
sion+10 mg/kg sertraline group compared to the
control group. (p<0.05) Hypothalamic CHOP
gene expression was significantly increased in the
depression+1/kg sertraline group compared to the
depression and control groups. (p<0.05; Figure 8)

A significant decrease in CALR gene expression
was detected in the hypothalamus of the depres-
sion+1 mg/kg group compared to the depression
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group (p<0.05). There was a significant downregu-
lated CALR gene expression in the hippocampus
of the depression+10 mg/kg sertraline group com-
pared to the depression group.(p<0.05; Figure 9).

Hypothalamic elF2a gene expression was signifi-
cantly higher in the depression+10 mg/kg sertra-
line group than in the other three groups. (p<0.05;
Figure 10). A statistically significant decrease was
found in hypothalamus HSP47 gene expression in
the depression+1 mg/kg sertraline and depres-
sion+10 mg/kg sertraline group compared to the
depression group (p<0.05; Figure-11).

Hypothalamic XPB1 gene expression was found to
be significantly decreased in the depression+1
mg/kg sertraline group compared to the depression
group (p<0.05) In addition, XPB1 gene expression
in the hypothalamus was significantly lower in the
depression+1 mg/kg sertraline group compared to
the control group (p<0.05). Hippocampal XPB1
gene expression was statistically significantly down-

CALR
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Figure 8: CHOP gene expression levels in control, depression, Figure 9: CALR gene expression levels in control, depression,
depression + 1 mg/kg sertraline and depression + 10 mg/kg ser- depression + 1 mg/kg sertraline and depression + 10 mg/kg ser-
traline groups. 2(-ACt) values were presented as mean means = traline groups. 2(-ACt) values were presented as mean means *
SEM. * p<0.05, ** p<0.01, *** p<0.001 SEM. * p<0.05, ** p<0.01, *** p<0.001
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Figure 10: eIF2a gene expression levels in control, depression, Figure 11: HSP47 gene expression levels in control, depression,
depression + 1 mg/kg sertraline and depression + 10 mg/kg ser- depression + 1 mg/kg sertraline and depression + 10 mg/kg sertra-

traline groups. 2(-ACt) values were presented as mean means * line groups. 2(-ACt) values were presented as mean means = SEM.

SEM. * p<0.05, ** p<0.01, *** p<0.001

regulated in the depression+10 mg/kg sertraline
group compared to the depression group.
Hippocampal XBP1 gene expression was lower in
the depression+10 mg/kg sertraline group than in
the depression+1 mg/kg sertraline group. (p<0.05;
Figure-12).

DISCUSSION

Depression is a prevalent mood disorder accompa-
nied by depressed mood, loss of interest, changes in
appetite, sleep, energy levels, and autonomic
changes (7). There are many effective treatments
for depression, but it is estimated that one-third of
patients with depression do not respond adequately
to antidepressants (8,9). Therefore, the pharmaco-
logical mechanism of action of antidepressant
drugs needs to be clarified. Sertraline is widely used
in depression treatment. In this study, a Chronic
mild stress model was constituted female rats and
effects of sertraline was evaluated using two diffe-
rent doses. During experimental procedures, ot-

XPB1

f § £
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Figure 12: XBP1 gene expression levels in control, depression,
depression + 1 mg/kg sertraline and depression + 10 mg/kg ser-
traline groups. 2 (-ACt) values were presented as mean means =+
SEM. * p<0.05, ** p<0.01, *** p<0.001
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* p<0.05, ** p<0.01, *** p<0.001

hers also reported that 10 mg/kg sertraline is effec-
tive can be used as a golden standart experimental
rat depression model.

The endoplasmic reticulum (ER) is an essential
intracellular organelle involved in the post-transla-
tional modification, smooth folding and synthesis
of secreted proteins, and calcium homeostasis (10).
Various physiological conditions, such as hypoxia,
stress, hypoglycemia, decreased calcium, oxidative
stress, and a fat-rich diet can impair the protein
folding process, resulting in the accumulation of
unfolded and misfolded proteins in the ER (11).
Several studies have shown that people with
depression have structural abnormalities in brain
tissue. Among the mechanisms involved in the
pathophysiology of this condition, disorders in the
endoplasmic reticulum have also been mentioned.

Although it is stated that ER stress may play a role
in the pathophysiology of depression, there are not
enough studies describing how ER stress changes
with treatment in depression and the mechanism of
this effect.

The finding of increased expression of hippocam-
pal ATF4 in depression in our study coincides with
the information that ATF4 gene expression is
increased in the rat hippocampus with learned
helplessness, as mentioned in the study of
Timberlake et al. (12), and supports our hypothesis
that ER stress causes depression. In addition, Omi
et al. (13) reported that fluvoxamine, a Sig-1R sti-
mulant SSRI, provided ATF4 modulation.
Similarly in our study, hippocampal ATF4 gene

244



Karaagac M, Ak M, Kurar E, Uguz F, Kutlu S.

expression levels were downregulated after sertra-
line treatment. This finding indicates that Sig-1R
stimulation may be necessary to treat ER stress-
induced depression effectively.

Although it was reported in the study of Pavlovsky
et al. (14) that ATF6 gene expression increased in
the striatum of rats after chronic restraint stress, no
significant change was found in ATF6 gene expres-
sion in our study. In addition, this result does not
support the previous literature (15) where fluoxe-
tine induces apoptosis by increasing ATF6 levels.
These conflicting results reflect the influence of
different pathophysiological mechanisms.

In a study by Sharma et al. (16), inhibition of hip-
pocampal PERK expression could improve cogni-
tive functions. In a study by Ma et al. (17),
desipramine provided antitumor activity by induc-
ing autophagy through PERK / elF2a and ATF6
signaling pathways in glioma. Another study (17)
stated that activation of the PERK-elF2a signaling
pathway after chronic defeat stress causes depres-
sion and memory impairment. There was no signif-
icant change in PERK gene expression between the
groups in our study. It is impossible to explain this
situation for a single reason; different mechanisms
may cause this inconsistency.

GRP78 gene expression increased in the temporal
cortices of patients with depression who died due
to suicide (18). In a study by Nevell et al. (19),
GRP78 levels increased significantly compared to
patients with MDD. In a study by Tan et al. (20),
there was an increase in GRP78 gene expression
after chronic unpredictable stress in rats. In our
study, no change was observed in GRP78 expres-
sion in depression. However, Jangra et al. (21)
reported that a decrease in hippocampal GRP78
gene expression was observed with honokiol treat-
ment. Similarly, in this study, hippocampal GRP78
gene expression was decreased in the depres-
sion+1 mg/kg sertraline group compared to the
depression. This finding supports our hypothesis
that antidepressant treatment reduces ER stress
levels.

Previous literature indicated that CHOP gene
expression was increased in depression(19) and in
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rats with learned helplessness (12). Pavlovsky et al.
(14) reported elavated CHOP gene expression in
the striatum of rats exposed to chronic restraint
stress. Also, Huang et al. (22) stated that CHOP
gene expression was upregulated after social defeat
stress in rat’s amygdala. Lastly, Jangra et al. (21)
reported that CHOP gene expression increased
after chronic restraint stress in the rat’s prefrontal
cortex. In our study, an increased but not signifi-
cant CHOP expression was observed. However,
hippocampal and hypothalamic CHOP expression
was not decreased in either treatment groups. This
finding suggested that sertraline treatment may not
affect CHOP driven inhibition of protein synthesis
and somehow supports this mechanism in lower
doses. Although these differences are difficult to
explain, they may be due to methodological diffe-
rences between studies.

Behnke et al. (18) reported that calreticulin
(CALR) expression was increased in the temporal
cortices of depressed patients who died due to sui-
cide. In contrast, no significant increase in hip-
pocampal and hypothalamic CALR gene expres-
sion was observed in our study. However, sampling
strategy of these studies are quite different may
cause this variation. Consistent with this research
data, Bown et al. (23) reported no significant
change in CALR gene expression levels in some
patients who died after suicide attempts. This result
suggests that further research is needed to reach
consistent data on this subject. In addition,
hypothalamic CALR gene expression was lower in
the sertraline+1 mg/kg group than in the depres-
sion group. The hippocampal CALR gene expres-
sion was significantly decreased in the depres-
sion+10 mg/kg sertraline group compared to the
depression group. These findings supports our
hypothesis that antidepressant treatment reduces
ER stress.

No study has been found for HSP47 with any men-
tal illness or antidepressant treatment in the cur-
rent literature. The decrease in hypothalamic
HSP47 gene expression in the depression+1 mg/kg
sertraline and depression+10 mg/kg sertraline
group compared to the depression group confirms
our hypothesis that a decrease in ER stress
biomarkers is expected with effective antidepres-
sant treatment in depression.
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It was reported an increased hippocampal XBP1
gene expression in rats with learned helplessness
(12) and social defeat stress (24). Pavlovsky et al.
(14) also suggested that increased XBP1 gene
expression might be responsible for depression.
Our study indicated an unsignificantly upregulated
XBP1 expression in depression groups of hypotala-
mus and hipocampus. Spesifically, hippocampal
XBP1 gene expression was decreased in the
depression+10 mg/kg sertraline group compared
to the depression group. In addition, the results in
the hippocampal XBP1 gene expression in the
study show that ER stress is reduced with a higher
treatment dose.

Although we obtained striking results regarding the
effect of ER stress on depression, the findings
should be interpreted with caution. First, it should
not be overlooked that there are different measure-
ment techniques for the ER stress level. Secondly,
although we used sertraline, an effective treatment
for depression, studies involving antidepressants
that act through different mechanisms of action are
needed.

Our study illustrates that ER stress might play a
crucial role in the pathophysiology of depression
and that this situation can be reversed with sertra-
line antidepressant therapy. In future studies, there
is a need for human studies that can confirm the
data obtained in our research and elucidate the
mechanisms by which the change in ER stress
occurs.
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SUMMARY

Objective: The goal of this study is to investigate ADHD symptoms and the relation of with obesity in women with
PCOS.

Method: One hundred twenty five PCOS patients with biochemical hyperandrogenemia were recruited for the study
group. For comparison, 125 healthy women were included the study. Current and childhood ADHD symptoms were
assessed by using the Adult ADHD Self-Report Scale (ASRS) and Wender-Utah Rating Scale (WURS) and impulsivity was
assesed by using the Barrat Impulsivity Scale (BIS).

Results: There were no significant difference between the groups in terms of sociodemographic characteristics, but
Body Mass Index (BMI) was significantly higher in the PCOS group than the control group. Women with PCOS had sig-
nificantly higher total current (ASRS) and total childhood (WURS) ADHD scores than controls. Inattention score of
ASRS and hyperactivity-Impulsivity score of ASRS were higher in PCOS group. Women with PCOS had significantly
higher total impulsivity (BIS) scores than controls. Attention impulsivity score of BIS, motor impulsivity score of BIS
and Non-planning impulsivity score of BIS were higher in PCOS group. A positive correlation was found between BMI
and all scale scores in both PCOS and control groups.

Discussion: The results of the study show that women with PCOS have higher current and childhood ADHD symptoms
and impulsivity. Also, high serum androgen levels and obesity in the PCOS and control group are associated with both
adult ADHD symptoms and impulsivity. Further studies are needed to confirm our findings. We suggest that not only
gynecologist but also a multidisciplinary team should examine these patients.

Key Words: Attention deficit-hyperactivity disorder, polycystic ovary syndrome, hyperandrogenemia, impulsivity, obe-
sity

INTRODUCTION and environmental factors. In recent years,

research has focused on the role of androgens in

Attention deficit hyperactivity disorder (ADHD) is
a major neurodevelopmental psychiatric disorder
with childhood onset, manifested by attention
deficit, hyperactivity and impulsivity with a preva-
lence of % 7 in school-aged children (1). ADHD
symptoms persist into adulthood in 55-75% of
childhood-onset cases and the prevalence of
ADHD in adult population is ~2.5% (2,3). Even
though the etiology of ADHD is not entirely clear

today, it is likely to have multiple genetic, prenatal
DOI: 10.5505/kpd.2023.48902

the development of ADHD. Both high androgen
levels exposure in the intrauterine period and cur-
rent high androgen levels exposure have been asso-
ciated with ADHD. Sexual differentiation of the
brain occurs under the control of gonadal hor-
mones, especially androgens, during the prenatal
development. In addition boys are two to three
times more likely to be diagnosed with ADHD than
girls. Studies have found that children with ADHD
have higher salivary levels of dehydroepiandros-
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terone compared to controls. These findings sup-
port the idea that high androgen levels may play a
role in the etiology of ADHD (4).

Polycystic ovary syndrome (PCOS) is a common
endocrine disorder, affecting 10% of women of
reproductive age, characterized by clinic or bio-
chemical hyperandrogenemia, irregular menstrual
bleeding, and the appearance of polycystic ovaries
in ultrasonography (5). In case of the presence of
the two above mentioned symptoms, PCOS diagno-
sis is made (6). Although not part of the diagnostic
criteria, obesity also often forms an important com-
ponent of the clinical presentation of PCOS.
Women with PCOS have higher rates of obesity
compared to women without PCOS. Nearly 50% of
women with PCOS are overweight or obese. It has
been reported in studies and meta analyses that
there is a significant association between ADHD
and overweight/obesity. Studies demonstrate that
the prevalence of ADHD in overweight or obese
people is higher than in the general population.
Also, available evidence suggests that individuals
with ADHD have higher rates of overweight/obesi-
ty compared with those without ADHD (7-10). In
addition, obesity is thought to be a factor that
increases the risk of impulsivity (11).

It is claimed that androgens and obesity play a role
in the etiology of ADHD. Women with PCOS have
high androgen levels and are overweight/obese. In
the literature, there is only a study investigating
ADHD symptoms in women with PCOS (12). For
these reasons, we believe that this issue is worth
investigating. In this study, we aimed to research
ADHD symptoms in women with PCOS who have
high androgen levels and to investigate the effect of
obesity in this possible relationship. In the light of
this information, our hypotheses are that women
with PCOS will have higher total present and total
childhood ADHD symptoms than the control

group.

METHOD

The study was approved by the Ethical Committee
of University Hospital, and written informed con-
sent was obtained from all the participants.
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Participants

Between 1 July 2018 and 1 April 2019, 157 patients
between the aged of 18-40 who admitted to
Obstetrics and Gynecology outpatient clinic with
complaints such as infertility, irregular menstrua-
tion, hirsutism, acne, those detected hyperadroge-
nemia in hormone tests and diagnosed with PCOS
according to the Rotterdam Diagnostic Criteria (6)
were included in the study. Exclusion criteria of the
study: Use of hormone therapy to cure the symp-
toms of PCOS within three months before admis-
sion, current psychiatric illness, current use of psy-
chotropic drugs, current malignancy, current
endocrine disease such as diabetes mellitus,
hypothyroidism, hyperthyroidism, congenital
adrenal hyperplasia and pathology detected in rou-
tine biochemical tests. All patients were examined
by the same psychiatrist. As a result of the psychi-
atric examination, 12 patients with psychiatric ill-
ness (7 patients with depression, 4 patients with
anxiety disorder and 1 patient with bipolar disor-
der) and 8 patients for not accepting psychiatric
examination were excluded from the study.
According to the examination of the hospital
records and the statements of the patients, 6
patients with diabetes, 2 patients with hypothy-
roidism excluded from the study. Moreover, 4
patients who did not complete the scales complete-
ly were excluded from the study. The healthy cont-
rol group was selected among healthy hospital staff
between the aged of 18-40, who had regular mens-
truation. A total of 125 women with PCOS and 125
healthy women subjects were included in the study.

Data Collection

Wender-Utah Rating Scale (WURS), Adult
ADHD Self-Report Scale (ASRS) and Barratt
Impulsiveness Scale (BIS-11) were administered to
the all participants. These scales were used and
scored by the same psychiatrist. Height and weight
of all participants were measured and Body Mass
Index (BMI) was calculated. Sociodemographic
characteristics of the patients were recorded.

The duration of data collection process was nine
months.
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Data Collection Instruments

Socio-demographic Data form: This form, which
includes questions about the participants' age, ma-
rital status and education level (the number of
years in full-time education), was developed by the
researchers in order to collect data on the demo-
graphic characteristics of the participants.

Wender-Utah Rating Scale (WURS): 1t is a 25-item
self-report scale used to measure childhood symp-
toms severity of ADHD retrospectively (13). These
25 items are rated from 0= not at all or slightly to
4= very much. Total score of the WURS ranges
from 0 to 100 and the scale’s cut-off point was
found as 36. Validity and reliability tests of the
Turkish version were performed by Oncii et al (14).

Adult ADHD Self-Report Scale (ASRS): ASRS is a
self-rating scale with 18 items used to measure cur-
rent ADHD symptoms. It composed of two sub-
scales, each consisting of nine items: inattention
and hyperactivity-impulsivity. It is a five-points
Likert-type scale rated from 0 to 4 (0=never/sel-
dom and 4 =very often). The scale was developed
by Kesser et al. (15), and validity and reliability
tests of the Turkish form were performed by Dogan
et al (16).

Barratt Impulsiveness Scale (BIS-11): 1t is one of the
most widely used scales to assess impulsivity. It is a
self-rated scale composed of 30 items and was
designed by Barrat (17). It is a four-point Likert
scale from Rarely/Never=1 to Almost
Always/Always=4. It consisted of three subscales:
non-planning, attention impulsivity and motor
impulsivity. The total score ranges between 30 and
120 and is the result of the sum of three different
subscales. Higher scale scores indicate higher
severity of impulsivity. Validity and reliability tests
of the Turkish version were performed by Giileg et
al (18).

Statistical analyses

The sample diameter analysis was performed for
Wender-Utah Rating Scale (WURS) consisting of
PCOS and control groups. It was assumed that the

Turkish J Clinical Psychiatry 2023;26:248-253

strength of the test was 0.80 and the type 1 error
was 0.05. The sample diameter determination pro-
cess was performed for dual comparison (compari-
son of PCOS and Control group averages).
Reference values (sample mean and standard devi-
ations) were obtained from the study “Symptoms of
attention deficit-hyperactivity disorder in women
with polycystic ovary syndrome” (12) in determi-
ning the sample diameter. Taking all these into
account, the sample diameter required for this
comparison was calculated as 61 for each group.
The calculations were made with the G-Power 3.1.7
package program.

SPSS 23.0 package program was used for statistical
analysis of the data. The suitability of the variables
to normal distribution was examined using the
Shapiro-Wilk Tests. Numbers and percentages were
used in summarizing the categorical measure-
ments, continuous measurements as mean, devia-
tion, and 25th—75th percentiles. The comparison of
the categorical variables was made by Chi-square
test. In the comparison of continuous measure-
ments between groups, by controlling the distribu-
tions, Mann Whitney u test was preferred for the
parameters which display normal distribution and
Kruskal Wallis tests were used for the parameters
which do not present normal distribution.
Spearman correlation test was performed to reveal
the relationship between scale scores. Statistically
significance probability values was taken as
P<0.05.

RESULTS

There were no significant difference between the
groups in terms of age, education and marital sta-
tus. The BMI was significantly higher in the PCOS
group. The socio-demographic characteristics of
the groups are reported in Table 1.

Inattention score of ASRS, hyperactivity-
Impulsivity score of ASRS, total ASRS score and
total WURS score were significantly higher in
PCOS group (p < 0,001). Non-planning impulsivi-
ty, attention impulsivity and motor impulsivity
score of BIS and total BIS score were significantly
higher in PCOS group (p < 0,001) (Table 2).
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Table 1. Sociodemographic characteristics of the groups.

Control PCOS

n=125 n=125 P
Age (years) 28( CI: 26,01-30) 27 (CI: 26-29) 0,7242
Education (years) 12 (CI: 11-13) 12 (CI: 11-13) 0,656
Married 46 (36,8) 50 (40)
Single 68 (54,4) 65 (52) 0,866°
Divorced 11(8,8) 10 (8)
BMI (kg/m?) 23,4-2,6 25,7-2.9 <0,001¢

Values are expressed as

(%), mean — SD or median (25th -75th percentiles).

aMann-Whitney U test, ® Chi-Square test, ¢ Independent t test.

Spearman correlation analysis presented that
ASRS, WURS and BIS scores and age, education
and marital status were not correlated with each
other (Table 3).

The BMI and the inattention score of ASRS,
Hyperactivity-Impulsivity score of ASRS, total
ASRS score, total WURS score, non-planning
impulsivity, attention impulsivity and motor impul-
sivity score of BIS, total BIS score in the PCOS
group were positively correlated with each other
(Table 3).

BMI and all scale scores in the control group were
positively correlated with each other (Table 3).

DISCUSSION

In this study, we investigated current ADHD and
childhood ADHD symptoms and impulsivity in
women with PCOS. Results of the study showed
that women with PCOS had more current and
childhood ADHD symptoms than women in the
control group. Moreover, women with PCOS
exhibited more impulsivity than women in the cont-
rol group.

We think that one of the most important reasons

for this is due to the high androgen levels in women
with PCOS. The dopamine system plays an essen-
tial role in the neurobiology of ADHD (19).
Dopaminergic activity in the mesolimbic system
and prefrontal cortex is affected by high serum
androgen levels (20,21). It was reported that rats’
being exposed to high androgen levels in the early
stages of their development results in reduced
dopamine innervation in the frontal cortex and
ADHD-like behaviours (22). These results indicate
that being exposed to high androgen levels might
be effective on the hyperactive and impulsiveness
of women with PCOS. Another reason may be that
women with PCOS have a genetic predisposition to
ADHD because genetics plays an important role in
the etiology of both ADHD and PCOS.

When the literature is examined, the relationship
between maternal polycystic ovary syndrome and
attention deficit/hyperactivity disorder has been
investigated in almost all of the studies. Currently
according to our knowledge, there is only one pub-
lications in the literature on the prevalence of adult
attention deficit hyperactivity disorder in women
with polycystic ovary syndrome. In this study con-
ducted with 40 women with PCOS and 40 healthy
controls, significantly higher current ADHD and
childhood ADHD symptoms were reported in
women with PCOS (12). These findings are similar
to the results of our study. The superiority and dif-

Table 2. Total ASRS, WURS and BIS scales and subscale scores of the groups.

Control
n=125

ASRS: Inattention

ASRS: Hyperactivity-Impulsivity
ASRS: Total

WURS: Total

BIS: Attention impulsivity

BIS: Motor impulsivity

BIS: Non-planning impulsivity 14 (CL: 14-15)
BIS: Total 41 (CI: 40-42,98)

14 (CL: 13-14)
14 (CL: 13-15)
27 (CI: 26-29)
24 (CL: 21-27)
13 (CL: 12-14)
14 (CL: 13-14)

PCOS

n=125 p

18,5 (CI: 17-20) <0,001°
20,5 (CI: 20-22) <0,0012
40 (CI: 37-43) <0,001*
40 (CI: 38-43) <0,001?
16 (CI: 15-17) <0,001°
20 (CI: 19-23) <0,001°
21 (CI: 20-24) <0,001*
57 (CL: 53-63) <0,001*

Values are expressed as median (25th -75th percentiles).

ASRS: Adult ADHD Self-Report Scale; WURS: Wender-Utah Rating Scale; BIS: Barratt Impulsivite Scale.

2 Mann-Whitney U test.
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Table 3. Correlation between ASRS, WURS, BIS scales and subscale scores and age, education, BMIL.

Control PCOS

r p r p
Age 0,056 0,538 0,115 0,205
Education -0,014 0,874 -0,079 0,384
ASRS: Inattention 0,205  0,022% 0,562 <0,001**
ASRS: Hyperactivity-Impulsivity 0,224 0,012* 0,438 <0,001%*
ASRS: Total 0,239  0,007%** 0,524 <0,001**
WURS: Total 0,282  0,002%* 0,510 <0,001%*
BIS: Attention impulsivity 0,282  0,001** 0,614 <0,001**
BIS: Motor impulsivity 0,261  0,003%** 0,656 <0,001**
BIS: Non-planning impulsivity 0,284 0,001 %** 0,596 <0,001%**
BIS: Total 0,326  <0,001** 0,668 <0,001**

ASRS: Adult ADHD Self-Report Scale; WURS: Wender-Utah Rating Scale; BIS: Barratt Impulsivite Scale.
* p<0,05, ** p<0,001, Spearman correlation test, r= Correlation coefficient value

ference of our study from other studies is that it is
the second study in the literature that investigates
current and childhood ADHD symptoms and
impulsivity in women with PCOS.

In our study, it was concluded that women with
PCOS exhibited more impulsivity than women in
the control group and overweight/obesity was asso-
ciated with ADHD symptoms and impulsivity. The
first study focusing on the prevalence of ADHD in
obese individuals was conducted by Altfas et al.
(23). In this study, the prevalence of ADHD in
obese adults was found to be 27.4%. Also, the BMI
of ADHD patients was significantly higher than
that of non-ADHD. In later studies, it has also
been reported that obesity is associated with
ADHD (24-26). When the literature is examined,
there are studies reporting that obesity increases
impulsivity (27-30). Based on the results of our
study, we think that obesity increases both ADHD
and impulsivity.

This study has some limitations. The most impor-
tant limitation was subjects in the control group
recruited according to their self-reports for PCOS
rather than a clinical examination. Another limita-
tion was all measures were based purely on self-
report. Furthermore, the use of WURS for child-
hood ADHD symptoms might lead to inaccurate
recall. The ASRS and WURS are useful tools for

screening but do not have the ability to make a cli-
nical diagnosis. One other limitation is that our
sample is relatively small and does not represent all
patients diagnosed with PCOS in the community.

In conclusion, the findings of the study show that
adult ADHD and impulsivity are common in
patients followed up with a diagnosis of PCOS;
high serum androgen levels and obesity are associ-
ated with both adult ADHD and impulsivity. PCOS
is a highly heterogeneous disease. Some patients
are overweight or obese, while others are normal
weight. Lots of women with PCOS experience
problems such as hirsutism acne due to hyperan-
drogenemia but there are women with PCOS who
have normal androgen levels. For these reasons
further studies that take into account the clinical
characteristics of patients in larger sample groups
are needed to support our findings. Since psychi-
atric disorders are more common in PCOS, we re-
commend that a multidisciplinary team, not just
gynecologist, should examine these patients.
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SUMMARY

Objective: Premenstrual Dysphoric Disorder is a clinically important condition that affects a significant proportion of
women and causes deterioration of quality of life. In this study, it was aimed to evaluate the frequency of premen-
strual dysphoric disorder and its relationship with demographic and clinical variables and affective temperaments.

Method: An online survey form including sociodemographic data, Premenstrual Symptoms Screening Tool, and
Temperament Evaluation of Memphis, Pisa, Paris, and San Diego Auto-questionnaire was applied to 408 healthy
women participants.

Results: The frequency of premenstrual dysphoric disorder and moderate to severe premenstrual syndrome were
13.2%, and 14.5%, respectively. The presence of lifetime psychiatric diagnosis, positive family history of psychiatric ill-
ness, suicide attempts, and anxious temperament were significantly higher in the premenstrual dysphoric disorder
group. Cyclothymic and anxious temperaments had a positive predictive effect on the Premenstrual Symptoms
Screening Tool Section A scores.

Discussion: Our findings show a possible relationship between anxious and cyclothymic temperament traits and pre-
menstrual dysphoric disorder symptom severity. Premenstrual symptoms may be more severe in women with
cyclothymic and anxious temperament features. However, large-scale studies in which the diagnosis of premenstrual
dysphoric disorder is determined by clinical interview are needed for this judgment.

Key Words: Premenstrual dysphoric disorder, premenstrual syndrome, affective temperaments, cyclothymic tempera-
ment, anxious temperament

blood level of these steroids due to the menstrual
cycle result in emotional and behavioral alterations
in most healthy women (2). Up to 90% of women
have some physical and emotional complaints start-

INTRODUCTION

A monthly reproductive cycle of menstruating
females consists of two simultaneously occurring

cycles named follicular and luteal phases. Estrogen
hormone which has high levels during the follicular
phase directly affects brain functions and thereby
affects women’s cognitive and affective status (1).
Similarly, progesterone has a role in neuro-regula-
tion and these two reproductive steroids regulate
the synthesis of neurotransmitters such as
dopamine and serotonin. The cyclic changes in the
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ing two weeks before menstruation and improving
immediately after the onset of the menstrual peri-
od. In addition to physical symptoms such as
headache, breast tenderness, or abdominal bloat-
ing; anxiety, depression, mood lability, concentra-
tion problems, fatigue, and feelings of “loss of cont-
rol” may be listed (3). These symptoms are not
always experienced to the same degree, some
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women have mild symptoms while in others they
may be debilitating (4).

Premenstrual symptoms usually begin with menar-
che, intensify between the ages of 25 and 35, and
resolve during menopause (5). Premenstrual syn-
drome (PMS) affects approximately 80% of the
female population, whereas premenstrual dyspho-
ric disorder (PMDD), the more severe form, has a
3- 8% incidence (6). Because of the specific symp-
toms and the cyclic course, PMDD has been inclu-
ded in the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5) as a se-
parate diagnostic entity of depressive disorders (7).

From a public health perspective, PMDD is an
important health condition due to its frequent
occurrence and impact on women's life. Symptoms
cause significant interference with work, school,
social activities, or relationships and negatively
affect the quality of life. PMDD, especially on
symptomatic days, is related to reduced work pro-
ductivity and absenteeism (8). Women with PMS
have a higher frequency of referral to outpatient
healthcare providers, and accordingly, it has been
reported that 2-year healthcare costs are $500 (9).
Moreover, women with PMDD are considered a
high-risk population for suicidality as reports show
that suicidal thoughts or attempts are associated
with experiences of PMDD independently of psy-
chiatric comorbidities (10). A meta-analysis of ten
studies showed that women with PMDD had an
almost seven times higher risk of suicide attempt
and nearly four times the risk of suicidal ideation.
While women with PMS had an increased risk of
suicidal ideation, a similar relationship could not
be established with suicide attempt (11).

Temperaments are considered to be the inherited
and biologically stable core of personality. While
most temperamental models describe personality
and emotional reactivity in general, the model of
affective temperaments, specifically, are regarded
as subclinical, trait-related characteristics and can
be conceptualized as subclinical manifestations of
major affective states, especially in their more
apparent forms (12). Increasing evidence suggests
a continuum, particularly between some affective
temperaments and mood disorders (13). Despite its
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strong biological basis, PMDD has a multifactorial
etiology that is contributed by many psychosocial
conditions such as trauma, temperament and cha-
racter traits, and stressful life events, like many
other mental pathologies (14-17).

The relationship between PMDD and affective
temperaments within the cluster of mood disorders
has been less studied compared to other mood di-
sorders, and the findings are inconsistent. In a
study conducted by Camara et al., it was reported
that cyclothymic temperament was more associated
with the diagnosis of PMDD. This difference
remained significant even after adjusting for educa-
tion status and oral contraceptive use (18). In a
recent study, cyclothymic and anxious tempera-
ment showed a significant predictive effect for pre-
menstrual symptoms. The authors suggested that
affective temperaments play a mediating role in the
effect of childhood maltreatment on PMS symp-
toms (19).

In the literature, knowledge regarding the relation-
ship between PMDD and affective temperaments
is not only lacking but also conflicting. Moreover,
to the best of our knowledge, there has been no
study conducted in Turkey. In this study, we aimed
to determine the frequency of PMDD and PMS in
a healthy female population in Turkey which has
limited data on the epidemiology of these disor-
ders. Secondly, it was aimed to investigate the rela-
tionship of PMDD with psychiatric and gynecologic
variables as well as affective temperaments.

METHODS

Procedure

A cross-sectional online survey form was carried
between October 2019 and February 2020. An
online survey included sociodemographic data and
variables related to the menstrual cycle,
Temperament Evaluation of Memphis, Pisa, Paris,
and San Diego Auto-questionnaire (TEMPS-A),
and Premenstrual Symptoms Screening Tool
(PSST) was prepared in the form of Google sur-
veys. The survey targeted women who live in
Ankara, Turkey, and the snowball technique was
used to reach out to the respondents via e-mails
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and social media networks. Social media users and
people in the mailing lists who viewed the adver-
tisement of the study were able to click on a univer-
sal resource locator (URL) link that took them to
the survey. After consenting to participate in the
study, participants were allowed to complete the
survey form from any electronic device that had
Internet access. After logging into the URL link,
participants were taken to an introduction section
where they were introduced to the study and pro-
vided with directions for filling out questionnaires.
To improve the participation rate, the survey link
was shared twice a month on mailing lists and social
media networks. Participants were free to log off
the study at any point. Completion of the question-
naires required approximately 30 minutes for all
participants.

The inclusion criteria were being women between
18 and 50 years old and having the required level of
education to fill in questionnaires. Those who were
pregnant or in menopause were excluded from the
study. Moreover, those with a history of chronic
psychotic disorders such as schizophrenia were
excluded from the study due to both its impact on
consent and its devastating prognosis. In addition,
since the aim of the study was to determine the
affective temperaments, which are considered sub-
threshold mood components, those with a history
of bipolar disorder were excluded from the study
due to its confounding effect.

A total of 458 survey forms were turned back
between October 2019 and February 2020. Two of
the participants were excluded from the study
because they had bipolar disorder. Ten patients
were not included in the study because they were
under the age of 18. Of the remaining participants,
three were pregnant and 35 were in the
menopausal period. As a result, 50 participants
were excluded from the study and 408 patients
constituted the study sample.

Ethical approval of this study was granted by the
Ethical Committee of Gazi University on
10.05.2019 with the number of E.59828. This study
is in accordance with the ethical standards of the
responsible committee on human experimentation
(institutional and national) and with the World

Turkish J Clinical Psychiatry 2023;26:254-263

Medical Association (WMA) Declaration of
Helsinki — Ethical Principles For Medical Research
Involving Human Subjects revised in 2013.

Instruments

The sociodemographic data form included ques-
tions about the participants' education and employ-
ment status, marital status, history of physical ill-
ness, lifetime psychiatric diagnosis, family history
of psychiatric illness, suicidality, menstrual pattern,
age of menarche, length of menstruation, oral con-
traceptive use, history of gynecological surgery and
number of pregnancies. In questions about lifetime
psychiatric diagnoses, participants were asked if
they had a psychiatric illness diagnosed by a psychi-
atrist at any time. Self-reported psychiatric diag-
noses were obtained with open-ended questions.
Suicide attempts were considered situations in
which a person performs a life-threatening beha-
vior with the intent of endangering his or her life.
The participants were asked about their average
menstrual cycle duration and were asked to indi-
cate whether there had an irregularity in terms of
bleeding or duration. The continuation of each
menstrual period with an average of 28-day cycles
is considered regular, while differences in duration
between cycles are considered irregular. The par-
ticipants were asked to include the number of mis-
carriages while specifying the number of pregnan-
cies.

Temperament Evaluation of Memphis, Pisa, Paris,
and San Diego Auto-questionnaire (TEMPS-A):
TEMPS-A is a 5-factor questionnaire that evalu-
ates depressive, cyclothymic, hyperthymic, irritable,
and anxious temperament consisting of 110 self-
reported items (20). Turkish validity and reliability
study was performed by Vahip et. al. Cronbach's
alpha value ranged from 0.75 to 0.84 for 5 factors,
and test-retest reliability was found to be between
0.73 and 0.93. Since the alpha value was <0.2, 10
items were removed from the questionnaire to pre-
serve homogeneity between the items. As a result
of the factor analysis, there was a significant over-
lap between the anxious temperament cognitive
items and the depressive temperament items, while
the anxious temperament somatic symptom items
formed a separate cluster. As a result, depressive,
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hyperthymic, irritable, cyclothymic, and anxious-
nervous temperament factor structures were found
to be valid for Turkish society (21).

Premenstrual Symptoms Screening Tool (PSST):
PSST developed by Steiner et al. is a 19-item scale
consisting of two sections. Section A, consisting of
14 items, was based on DSM-IV criteria for
PMDD. In section B, there are five items on the
effect of premenstrual symptoms on functionality
(22). In the Turkish version, Cronbach's alpha value
was found to be 0.928. As a result of the score they
got on the scale, the participants were divided into
three different groups as PMDD, moderate to
severe PMS, and those with no/mild symptoms.
PMDD group meets DSM-5 criteria for the diagno-
sis of PMDD. To meet these criteria, participants
have to report at least one of the four core symp-
toms (irritability, dysphoria, tension, lability of
mood) as severe and at least 4 additional symptoms
(for a total of 5) as moderate to severe in section A.
They also have to report that their symptoms inter-
fered severely with their ability to function in at
least one of five domains in section B. Moderate to
severe PMS group meets reporting at least one of
the four core symptoms as moderate to severe and
at least four additional symptoms as moderate to
severe in section A. They also have to report that
their symptoms interfered moderately to severely
with their ability to function in activities of daily li-
ving in at least one of the five psychosocial domains
listed in Section B. Participants outside these two
groups formed the no/mild PMS group. In post hoc
analysis, the difference between the participants
with no/mild symptoms and PMDD was preserved,
while the difference between PMDD and the mod-
erate to severe PMS group disappeared (23).

Statistical Analysis

Statistical analyses were performed using the
Statistical Package for the Social Sciences (SPSS)
version 22.0 (IBM SPSS Corp.; Armonk, NY,
USA). Descriptive values were stated as number
(n), percentage (%), mean, and standard deviation
(SD). The normal distribution of variables was
examined visually (histogram and probability plots)
and with analytical methods (Kolmogorov—
Smirnov/Shapiro-Wilk test).
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In all evaluations, nonparametric tests were used in
the analysis of the data, since dependent variables
(such as age, age of menarche, and the number of
suicide attempts) did not show normal distribution.
The Chi-square test was used to evaluate categori-
cal variables. The Kruskal-Wallis test was used to
compare continuous variables. Kruskal-Wallis
results were used with the Mann-Whitney U test
for the post-hoc evaluation of statistically signifi-
cant variables. Multiple linear regression analysis
was used to identify independent predictors of
PSST Section A scores. An overall p-value of less
than .05 was considered to show a statistically sig-
nificant result.

RESULTS

A total of 408 women participated in this study.
The sociodemographic and clinical characteristics
of the participants are shown in Table 1. The mean
age of the participants was 29.6%+8.3. Most of the
participants were employed (53.4%), single
(57.1%), living with family (78.7%), and had 8-12
years of education (39.0%). 20.3% of the partici-
pants had a history of physical illness and only nine
of them had a diagnosis of polycystic ovary syn-
drome. The frequency of lifetime psychiatric diag-
nosis was 20.3% and substance use was 3.9%.
Among the participants diagnosed with any psychi-
atric disorder, the most frequent diagnosis was

Table 1. Sociodemographic and Clinical Characteristics of Participants

N %
0-8 104 25.5
Education (years) 8-12 159 39.0
12< 145 35.5
Employment status Employed 218 534
Unemployed 61 15.0
Student 129 31.6
Marital status Single 233 57.1
Married 161 39.5
Divorced 14 3.4
Living status Alone 45 11.0
With family 321 78.1
With friends 30 7.4
Others 12 2.9
Substance use 16 3.9
Physical diseases 83 20.3
Lifetime psychiatric diagnosis 86 21.1
Family history of psychiatric illness 48 11.8
Suicide attempts 12 2.9
Menstrual pattern Regular 329 80.6
Irregular 79 194
Use of oral contraceptives 22 54
Pregnancy history 136 333
Gynecologic surgery history 28 6.9
N Mean SD
Age (years) 408 29.6 8.3
Number of suicide attempts 12 2.5 1.7
Age of menarche (years) 408 13.0 1.3
Length of menstruation (days) 408 5.6 1.6
Number of pregnancies 408 1.6 0.4
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Table 2. Comparison of premenstrual groups in terms of demographic and clinical variables

PMDD Moderate to No/ mild PMS
(N=54) severe PMS (N=295)
(N=59)
N % N % N % X2 p
Substance use 5 9.3 1 1.7 10 34 5.081 0.079
Physical diseases 12 222 8 13.6 63 214 1.980 0.372
Lifetime 18 333 17 28.8 51 173 9.545 0.008
Psychiatric psychiatric
variables diagnosis
Family history of 13 241 8 13.6 27 9.2 10.004 0.007
psychiatric illness
Suicide attempts 7 130 2 34 3 1.0 22.867 <0.001
Regular menstrual 43 79.6 50 84.7 236 80.0  0.750 0.687
pattern
Use of oral 6 1.1 2 34 14 4.7 4.167 0.124
contraceptives
Gynecologic
variables Gynecologic 3 5.6 1 1.7 24 8.1 3.347 0.187
surgery history
Pregnancy history 14 259 12 203 110 37.3  8.406 0.078
Depressive 3 5.6 4 6.8 11 37 1.278 0.528
Cyclothymic 2 3.7 1 1.7 2 0.7 3.578 0.167
TEMPS-A Hyperthymic - - - - - - - -
Irritable 2 37 1 1.7 4 1.4 1.492 0.474
Anxious 12 222 6 102 6 2.0 35.892 <0.001
Mean  SD Mean  SD Mean  SD Y4 p
Age 27.0 8.5 27.3 7.4 30.4 8.3 -.262 0.002
Number of suicide 1.0 1.8 1.0 0.0 2.3 1.5 -2.681 0.239
attempts
Age of menarche 12.9 1.5 12.7 1.3 13.0 1.2 -2.736 0.181
Length of 5.7 1.5 5.8 1.3 55 1.6 -2.567 0.212

menstruation

PMDD: Premenstrual Dysphoric Disorder, PMS: Premenstrual Syndrome, TEMPS-A: Temperament Evaluation of

Memphis, Pisa, Paris, and San Diego Auto-questionnaire

depression (10.8%), and the others were anxiety
disorders (7.4%), obsessive-compulsive disorder
(0.9%), post-traumatic stress disorder (0.7%), and
dissociative disorder (0.5%). A family history of
psychiatric illness was present in 11.8% of the par-
ticipants. 12 participants (2.9%) stated that they
had attempted suicide at least once in their life. Of
those, the mean number of suicide attempts was
2.5%1.7. When looking at gynecological parame-
ters, 80.6% of the participants reported their men-
strual patterns as regular. The prevalence of oral
contraceptive use was estimated as 5.4%.
Pregnancy rate among all participants was 33.3%
and the mean number of pregnancies was 1.6+0.4.
Having a history of gynecological surgery was pre-
sent in 6.9% of the participants.

According to TEMPS-A, the most prevalent affec-
tive temperament was the anxious type (5.9%) and
the second most was the depressive type (4.4%) in
all participants. The prevalences of irritable and
cyclothymic temperaments were 1.7% and 1.2%,
respectively. There was no participant with a hyper-
thymic temperament. Based on the provisional
diagnostic criteria according to the PSST, the fre-

quency of PMDD was estimated as 13.2%, mode-
rate to severe PMS as 14.5%, and no/mild PMS as
72.3%.

To compare the PMDD, moderate to severe PMS,
and no/mild PMS groups in terms of sociodemo-
graphic and gynecological variables and affective
temperaments, the Chi-square test was used to
evaluate categorical variables and the Kruskal-
Wallis was used for continuous variables (Table 2).
There was a significant difference between groups
for mean age according to the Kruskal-Wallis test,
and the Mann Whitney-U test was performed for
post-hoc analysis which showed that the mean age
of the no/mild PMS group was higher than both the
PMDD and moderate to severe PMS groups. The
presence of a lifetime psychiatric diagnosis, posi-
tive family history of psychiatric illness, and suicide
attempts were significantly higher in the PMDD
group than in the other groups. There were no sig-
nificant differences among the groups in terms of
substance use or physical diseases. Also, no signifi-
cant difference was found in terms of gynecological
variables such as menstrual pattern or pregnancy.
There was no significant difference among the

Table 3. Multiple linear regression results for predicting PSST Scale Section A Scores

t P
Age (years) 0.139 2.146 0.033
Family history of psychiatric illness 0.122 2.836 0.005
TEMPS-A Cyclothymic temperament 0.383 5.791 <0.001
TEMPS-A Hyperthymic temperament -0.133 -2.768 0.006
TEMPS-A Anxious temperament 0.227 3.498 0.001

Adjusted R%0.284, PSST: Premenstrual Symptoms Screening Tool, TEMPS-A:
Temperament Evaluation of Memphis, Pisa, Paris, and San Diego Auto-questionnaire
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three groups in terms of affective temperaments
except for the anxious type that which was signifi-
cantly higher in the PMDD group than the others.

A multiple linear regression model was conducted
to examine the independent effects of predictors
on PSST Section A scores (Table 3). It was found
that a significant regression model of the variance
in PSST scores was explained by independent vari-
ables (p<.001, and adjusted RZ =0.284).
Multicollinearity was denied in this multiple regres-
sion analysis. Independent factors were age, sub-
stance use (0=not having, 1=having substance use
history), physical illness (0=not having, 1 =having a
physical illness), lifetime psychiatric diagnosis
(O=not having, 1=having a lifetime psychiatric
diagnosis), family history of psychiatric illness
(O=not having, 1=having family history of psychi-
atric illness), suicide attempt (0O=not having,
1=having a previous suicide attempt), menstrual
pattern (0=regular pattern, 1=irregular pattern),
oral contraceptive use (0=not taking oral contra-
ceptives, 1=taking oral contraceptives), pregnancy
history (O=not having, 1=having a pregnancy his-
tory), and mean scores of TEMPS-A subscales.
Results of the regression showed that age, family
history of psychiatric illness, TEMPS-A
cyclothymic, hyperthymic, and anxious subscales
were significant predictors of PMDD. Cyclothymic
and anxious subscales positively predicted PMDD
whereas hyperthymic scale scores negatively pre-
dicted PMDD.

DISCUSSION

In this study, the frequency of PMDD screened
with PSST was found to be 13.2% and lifetime psy-
chiatric diagnosis, family history of psychiatric ill-
ness, and suicide attempts were found to be signif-
icantly higher in the PMDD group compared to
moderate to severe PMS or no / mild PMS groups.
The frequency of anxious temperament was found
to be significantly higher in the PMDD group. The
main finding is that cyclothymic and anxious tem-
perament scores had a positive predictive effect on
the PSST Section A scores.

The frequency of PMDD and moderate to severe
PMS were 13.2%, and 14.5%, respectively.
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According to the DSM-5, PMDD is classified
under depressive disorders, with an estimated inci-
dence of 1.8 to 5.8 percent in women of reproduc-
tive age. DSM-5 requires prospective follow-up of
at least two menstrual cycles for the diagnosis of
PMDD but allows provisional diagnosis in the
absence of follow-up (7). In clinical settings, it is
difficult to follow up with patients for at least two
cycles, which is why screening scales are used. The
frequency of PMDD has been found between 4.9%
and 22.35% in several studies with different screen-
ing scales (15, 18, 19, 24). This wide range of
PMDD frequency can be explained by differences
among studies, such as sample size, instruments
used to measure PMS, education level, marital sta-
tus, age, menstrual regularity, or use of oral contra-
ceptives.

In the study conducted by Ducasse and colleagues,
the frequency of PMDD was found to be as high as
22.35%, and the fact that the participants were
composed of people who committed suicide may
have affected these results (24). In another study,
only university students with regular menstrual
cycles were included and the frequency of PMDD
was 10.2% (15). In a study conducted in Japan, the
frequency of PMDD was found to be 4.9%. The
mean age was 32.4 years, more than half of the par-
ticipants were single and 74.5% had regular men-
strual cycles (19). In our study, the mean age was
29.6 years and there were similar results in terms of
marital status and menstrual pattern. However, in
this study, no detailed information was given about
the use of oral contraceptives, and it is known that
oral contraceptive drugs are used in the treatment
of PMDD symptoms (25). In our study, the use of
oral contraceptives was quite low (5.4%), and this
may have been effective in the difference in fre-
quency rates from this study. In another study con-
ducted in our country, the use of oral contracep-
tives was similarly low and the frequency of PMDD
was found to be 15.2% (23).

In our study, 21.1% of the participants had a life-
time psychiatric diagnosis and, 2.9% had a history
of a suicide attempt. These two parameters were
significantly higher in the PMDD group. Symptoms
of many mental health diseases overlap with
PMDD symptoms, and it is known in the literature
that other psychiatric diseases are also common in
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patients with PMDD. In a study with a large
sample, it was obtained that the most common psy-
chiatric disorders that show comorbidity to the
diagnosis of PMDD are nicotine addiction, anxiety,
mood, and somatoform disorders (26). In another
study, anxiety disorders were found to have the
highest rate of comorbidity (27). Furthermore, in
our study, 11.8% of the patients had a family histo-
ry of mental illness and it was significantly higher in
the PMDD group. Similarly, studies have shown
that a family history of psychiatric illness and a
family history of PMDD showed a more significant
relationship in the PMDD group than in healthy
controls (28, 29). A growing number of studies have
found evidence that fluctuations in female sex hor-
mones during the menstrual cycle are associated
with suicidality (30-32). Furthermore, recent evi-
dence suggests that individual susceptibility to
cyclical changes in gonadal hormone levels may
cause PMDD symptoms to occur in some women
(17). Therefore, it can be said that PMDD patients
have a higher risk of suicide. Studies have also
shown that there is a significant relationship in
terms of suicidal ideation, plan, or attempt in
patients with PMDD than in patients without
PMDD (33, 34).

According to TEMPS-A, 5.9% of the participants
had an anxious temperament and the frequency of
this temperament was significantly higher in the
PMDD group. Anxious temperament correlates
positively with harm avoidance and negatively with
novelty-seeking (21, 35). Harm avoidance consists
of different facets of anxiety in Cloninger’s psy-
chobiological model such as worry, fear of uncer-
tainty, shyness, and fatigability (36). There are sev-
eral reports in the literature on the relationship
between harm avoidance with PMDD. In the study
conducted by Hsu et al., no difference was found
between PMDD and major depressive disorder
groups in terms of harm avoidance, but it was
reported that higher scores were obtained in both
groups compared to healthy controls (16).
Similarly, in some other studies, the harm avoid-
ance scores of patients with PMDD were higher
than the healthy controls (37, 38).

The frequency of cyclothymic temperament was
1.2% and there was no significant difference
between groups. On the other hand, regression
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analysis showed that cyclothymic temperament
scores had a positive predictive effect for PMDD.
Cyclothymic temperament is accepted as a predis-
posing factor for the development of bipolar disor-
der (13). In comorbidity studies, bipolar affective
disorder type 2 and cyclothymia were found to be
higher in patients with PMDD (39). It has been
reported that female patients with bipolar disorder
with comorbid PMDD have more mood instability
during pregnancy, postpartum period, and while
using oral contraceptives (40). Moreover, the short
s allele of the 5-HTT gene was detected with high
frequency in both PMDD patients and individuals
with cyclothymic temperament (41, 42). This evi-
dence suggests an underlying link between
cyclothymic temperament and PMDD, forming a
common diathesis.

Cyclothymic and anxious temperament scores had
a positive predictive effect on the PSST Section A
scores. In a study conducted in Japan, similarly,
both TEMPS-A cyclothymic and anxious tempera-
ment scores showed a significant predictive effect
for PMDD (19). Anxious temperament consists of
factor loads such as worrying about one's relatives,
difficulty in relaxation, somatic anxiety, inclination
to fear, and autonomous anxiety and describes an
exaggerated personality disposition toward worry-
ing (21, 35). On the other hand, cyclothymic tem-
perament represents frequent mood changes in
both polarities and a tendency to overreact to inter-
nal or external stimuli (43). Symptoms such as sud-
den mood changes, hypersensitivity to rejection,
anxiety, and inner tension seen in individuals with
these temperamental characteristics are also
among the cardinal symptoms of PMDD (7).
Furthermore, some authors have suggested the
resemblance of PMDD to a subthreshold mixed
affective state (18). It has been suggested that the
mixed affective state consists of symptoms such as
mood lability, irritability, psychic agitation, and
inner tension, with the absence of psychomotor
retardation (44). This cluster of symptoms also rep-
resents a mixture of cyclothymic and anxious tem-
perament traits.

In another study, it was shown that predominantly
cyclothymic temperament was more associated
with the diagnosis of PMDD. In this study, affective
temperaments were evaluated according to the
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Affective and Emotional Composite Temperament
(AFECT) model (18). According to this model, a
matrix is formed that defines the boundaries of
each affective temperament by allowing smooth
transitions between them, and in the center, there
are more stable euthymic, hyperthymic and obses-
sive temperaments. The lateral poles define unsta-
ble temperament characteristics such as
cyclothymic and dysphoric temperaments (45). In
this study, unlike our findings, no significant rela-
tionship was found regarding the relationship
between anxious temperament and PMDD. The
AFECT scale allows for categorical assessment,
determining which of the 12 temperament profiles
is best suited to represent a person's affective tem-
perament (45). On the other hand, TEMPS-A eval-
uates five different affective temperaments, and
the cut-off point for each temperament was accep-
ted as z-scores above the positive 2 SD (21).
Therefore, the evaluation of different affective
temperament models may have been effective in
this difference.

There are some limitations in this study. First, no
structured interviews were conducted with the par-
ticipants in terms of psychiatric diseases, this may
have affected the frequency of psychiatric diseases
which consisted of only women who were previous-
ly diagnosed by a psychiatrist. Second, participants
with PMDD were not followed up for two cycles
prospectively. However, DSM-5 allowed provision-
al diagnosis of PMDD, and structured interviews
and prospective follow-up are difficult in this study
with a large number of participants. Third, hor-
monal changes in the biological etiology of pre-
menstrual symptoms have a large place in the lite-
rature. The lack of hormonal parameters in this
study is an important limitation. It will be more
enlightening to include hormones such as FSH,
LH, E2, Progesterone, PRL, which have a wide
place in this subject, as variables in future studies.
Moreover, patients were not evaluated separately
in terms of follicular or luteal phases. This may
have affected the evaluation of the severity of pre-
menstrual symptoms. On the other hand, the PSST
is a valid screening measure at any time of the men-
strual cycle. Nevertheless, it should be kept in mind
that PSST is a screening test and therefore may not
reflect the real diagnoses. Finally, it is very difficult
to generalize these data, since there is no sociocul-
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tural stratified selection in this research conducted
over the internet. Therefore these results may not
represent the population features, making it impos-
sible to identify a causal relationship between
PMDD and other variables.

Our findings show a possible relationship between
anxious and cyclothymic temperament traits and
PMDD symptom severity. Premenstrual symptoms
may be more severe in women with cyclothymic
and anxious temperament features. However, since
there was no structured interview for PMDD diag-
nosis in this study, it is rational to interpret the
results cautiously. Since different scales and tem-
perament models are used in studies on the rela-
tionship between affective temperaments and
PMDD, a common conclusion cannot be reached.
Therefore, in future studies, affective tempera-
ments of individuals diagnosed with PMDD
according to standard DSM-5 criteria should be
examined cross-sectional community-based studies
using more valid temperament models.

Acknowledgements: None

Conflict of Interest: The authors declare that they
have no conflict of interest.

Correspondence address: M.D., Mehmet Unler, Gaziantep
Hospital, Psychiatry Clinic, Gaziantep, Turkey
unler2706@gmail.com

Deva

Turkish J Clinical Psychiatry 2023;26:254-263



Frequency and predictors of premenstrual dysphoric disorder

and its association with affective temperaments

REFERENCES

1. Hussein Shehadeh J, Hamdan-Mansour AM. Prevalence and
association of premenstrual syndrome and premenstrual dys-
phoric disorder with academic performance among female uni-
versity students. Perspect Psychiatr Care. 2018;54(2):176-84.
DOI: 10.1111/ppc.12219

2. Schiller CE, Johnson SL, Abate AC, Schmidt PJ, Rubinow
DR. Reproductive Steroid Regulation of Mood and Behavior.
Compr Physiol. 2016;6(3):1135-60. DOI: 10.1002/cphy.c150014

3. Rapkin AJ, Lewis EI. Treatment of premenstrual dysphoric
disorder. Womens Health (Lond). 2013;9(6):537-56. DOI:
10.2217/whe.13.62

4. Bosarge PM. Understanding and treating PMS/PMDD.
Nursing. 2003;Suppl:13-4, 7. DOI: 10.1097/00152193-
200311001-00005

5. Dagikan Z. Premenstrual disorders among young Turkish
women: According to DSM-IV and DSM-V criteria using the
premenstrual symptoms screening tool. Perspect Psychiatr Care.
2021;57(2):481-7. DOI: 10.1111/ppc.12656

6. Halbreich U, Borenstein J, Pearlstein T, Kahn LS. The preva-
lence, impairment, impact, and burden of premenstrual dyspho-
ric disorder (PMS/PMDD). Psychoneuroendocrinology. 2003;28
Suppl 3:1-23. DOI: 10.1016/s0306-4530(03)00098-2

7. APA. Diagnostic and statistical manual of mental disorders
(DSM-5®). Edited by American Psychiatric Association.
Washington, DC, American Psychiatric Pub, 2013.

8. Heinemann LA, Do Minh T, Filonenko A, Uhl-Hochgraber
K. Explorative evaluation of the impact of premenstrual disor-
der on daily functioning and quality of life. Patient.
2010;3(2):125-32. DOI: 10.2165/11533750-000000000-00000

9. Borenstein JE, Dean BB, Endicott J, Wong J, Brown C,
Dickerson V, Yonkers KA. Health and economic impact of the
premenstrual syndrome. J Reprod Med. 2003;48(7):515-24.

10. Osborn E, Brooks J, O'Brien PMS, Wittkowski A. Suicidality
in women with Premenstrual Dysphoric Disorder: a systematic
literature review. Arch Womens Ment Health. 2021;24(2):173-
84. DOI: 10.1007/s00737-020-01054-8

11. Prasad D, Wollenhaupt-Aguiar B, Kidd KN, de Azevedo
Cardoso T, Frey BN. Suicidal Risk in Women with Premenstrual
Syndrome and Premenstrual Dysphoric Disorder: A Systematic
Review and Meta-Analysis. J Womens Health (Larchmt).
2021;30(12):1693-707. DOI: 10.1089/jwh.2021.0185

12. Rihmer Z, Akiskal KK, Rihmer A, Akiskal HS. Current
research on affective temperaments. Curr Opin Psychiatry.
2010;23(1):12-8. DOI: 10.1097/YCO.0b013e32833299d4

13. Goto S, Terao T, Hoaki N, Wang Y. Cyclothymic and hyper-
thymic temperaments may predict bipolarity in major depressive
disorder: a supportive evidence for bipolar I11/2 and IV. J Affect
Disord. 2011;129(1-3):34-8. DOI: 10.1016/j.jad.2010.07.016

14. Raffi ER, Freeman MP. The etiology of premenstrual dys-
phoric disorder: 5 interwoven pieces. Curr Psychiatr.
2017;16(9):20-8.

15. Izadi M, Amiri S. Personality characteristics in female stu-
dents with premenstrual dysphoric disorder and premenstrual
syndrome. Advances in Nursing & Midwifery. 2019;28(3):40-5.

Turkish J Clinical Psychiatry 2023;26:254-263

DOI:10.29252/anm-280307.

16. Hsu SC, Liu CY, Hsiao MC. A comparison of the
Tridimensional Personality Questionnaire in premenstrual dys-
phoric disorder and major depressive disorder. Compr
Psychiatry. 2007;48(4):366-70. DOI:
10.1016/j.comppsych.2007.02.006

17. Cunningham J, Yonkers KA, O'Brien S, Eriksson E. Update
on research and treatment of premenstrual dysphoric disorder.
Harv Rev Psychiatry. 2009;17(2):120-37. DOLI:
10.1080/10673220902891836

18. Camara RA, Kohler CA, Maes M, Nunes-Neto PR, Brunoni
AR, Quevedo J, Fernandes BS, Perugi G, Hyphantis TN,
Carvalho AF. Affective temperaments and emotional traits are
associated with a positive screening for premenstrual dysphoric
disorder.  Compr  Psychiatry.  2016;71:33-8.  DOI:
10.1016/j.comppsych.2016.08.008

19. Wakatsuki Y, Inoue T, Hashimoto N, Fujimura Y, Masuya J,
Ichiki M, Tanabe H, Kusumi I. Influence of Childhood
Maltreatment, Adulthood Stressful Life Events, and Affective
Temperaments on Premenstrual Mental Symptoms of
Nonclinical Adult Volunteers. Neuropsychiatr Dis Treat.
2020;16:1-10. DOI: 10.2147/ndt.S232925

20. Erfurth A, Gerlach AL, Hellweg I, Boenigk I, Michael N,
Akiskal HS. Studies on a German (Miinster) version of the tem-
perament auto-questionnaire TEMPS-A: construction and vali-
dation of the brief TEMPS-M. J Affect Disord. 2005;85(1-2):53-
69. DOI: 10.1016/50165-0327(03)00102-2

21. Vahip S, Kesebir S, Alkan M, Yazici O, Akiskal KK, Akiskal
HS. Affective temperaments in clinically-well subjects in Turkey:
initial psychometric data on the TEMPS-A. J Affect Disord.
2005;85(1-2):113-25. DOI: 10.1016/j.jad.2003.10.011

22. Steiner M, Macdougall M, Brown E. The premenstrual
symptoms screening tool (PSST) for clinicians. Arch Womens
Ment Health. 2003;6(3):203-9. DOI: 10.1007/s00737-003-0018-4

23. Ozdel K, Kervancioglu A, Taymur I, Efe C, Tiirkcapar AF,
Giiriz SO, Tiirkcapar MH. Premenstrual Symptom Screening
Tool: A Useful Tool for DSM-5 Premenstrual Dysphoric
Disorder J Clin Anal Med. 2015;6:581-5.
DOI:10.4328/JCAM.2314

24. Ducasse D, Jaussent I, Oli¢ E, Guillaume S, Lopez-
Castroman J, Courtet P. Personality Traits of Suicidality Are
Associated with Premenstrual Syndrome and Premenstrual
Dysphoric Disorder in a Suicidal Women Sample. PloS one.
2016;11(2):e0148653. DOI: 10.1371/journal.pone.0148653

25. Eisenlohr-Moul TA, Girdler SS, Johnson JL, Schmidt PJ,
Rubinow DR. Treatment of premenstrual dysphoria with contin-
uous versus intermittent dosing of oral contraceptives: Results
of a three-arm randomized controlled trial. Depress Anxiety.
2017;34(10):908-17. DOI: 10.1002/da.22673

26. Wittchen HU, Becker E, Lieb R, Krause P. Prevalence, inci-
dence and stability of premenstrual dysphoric disorder in the
community. Psychol Med. 2002;32(1):119-32. DOI:
10.1017/s0033291701004925

27. Ogebe O, Abdulmalik J, Bello-Mojeed MA, Holder N, Jones
HA, Ogun OO, Omigbodun O. A comparison of the prevalence
of premenstrual dysphoric disorder and comorbidities among

262



Ekmekci Ertek I, Unler M, Yay Pence A, Kayalar A.

adolescents in the United States of America and Nigeria. J
Pediatr Adolesc Gynecol. 2011;24(6):397-403.
DOI:10.1016/j.jpag.2011.07.009

28. Soyda Akyol E, Karakaya Arisoy E, Caykoylii A. Anger in
women with premenstrual dysphoric disorder: its relations with
premenstrual dysphoric disorder and sociodemographic and
clinical variables. Compr Psychiatry. 2013;54(7):850-5. DOI:
10.1016/j.comppsych.2013.03.013

29. Soydas EA, Albayrak Y, Sahin B. Increased childhood abuse
in patients with premenstrual dysphoric disorder in a Turkish
sample: a cross-sectional study. Prim Care Companion CNS
Disord. 2014;16(4). DOI:10.4088/PCC.14m01647

30. Mousavi SG, Bateni S, Maracy MR, Mardanian F, Mousavi
SH. Recurrent suicide attempt and female hormones. Adv
Biomed Res. 2014;3:201. DOI:10.4103/2277-9175.142046

31. Baca-Garcia E, Diaz-Sastre C, Ceverino A, Saiz-Ruiz J, Diaz
FJ, de Leon J. Association between the menses and suicide
attempts: a replication study. Psychosom Med. 2003;65(2):237-
44. DOI: 10.1097/01.psy.0000058375.50240.f6

32. Baca-Garcia E, Diaz-Sastre C, Ceverino A, Perez-Rodriguez
MM, Navarro-Jimenez R, Lopez-Castroman J, Saiz-Ruiz J, de
Leon J, Oquendo MA. Suicide attempts among women during
low estradiol/low progesterone states. J Psychiatr Res.
2010;44(4):209-14. DOI: 10.1016/j.jpsychires.2009.08.004

33. Hong JP, Park S, Wang HR, Chang SM, Sohn JH, Jeon HJ,
Lee HW, Cho SJ, Kim BS, Bae JN, Cho MJ. Prevalence, corre-
lates, comorbidities, and suicidal tendencies of premenstrual
dysphoric disorder in a nationwide sample of Korean women.
Soc Psychiatry Psychiatr Epidemiol. 2012;47(12):1937-45.
DOI:10.1007/s00127-012-0509-6

34. Pilver CE, Libby DJ, Hoff RA. Premenstrual dysphoric dis-
order as a correlate of suicidal ideation, plans, and attempts
among a nationally representative sample. Soc Psychiatry
Psychiatr Epidemiol. 2013;48(3):437-46. DOI:10.1007/s00127-
012-0548-z

35. Akiskal KK, Akiskal HS. The theoretical underpinnings of
affective temperaments: implications for evolutionary founda-
tions of bipolar disorder and human nature. J Affect Disord.
2005;85(1-2):231-9. DOI:10.1016/j.jad.2004.08.002

36. Cloninger CR, Przybeck TR, Svrakic DM, Wetzel RD. The
Temperament and Character Inventory (TCI): A guide to its
development and use. St Louis, Missouri, Center for
Psychobiology of Personality, 1994.

37. Doruk A, Erdem M, Gilsin M, Uzun O, Perdeci Z.
Temperament and character traits in premenstrual dysphoric
disorder. Pamukkale Medical Journal. 2009;2(1):68-75.

38. Eissa M. Personality and psychosocial factors affecting pre-
menstrual syndrome. Current Psychiatry. 2010;17(1):55-62.

39. Fornaro M, Perugi G. The impact of premenstrual dysphoric
disorder among 92 bipolar patients. Eur Psychiatry.
2010;25(8):450-4. DOI: 10.1016/j.eurpsy.2009.11.010

40. Slyepchenko A, Frey BN, Lafer B, Nierenberg AA, Sachs
GS, Dias RS. Increased illness burden in women with comorbid
bipolar and premenstrual dysphoric disorder: data from 1 099
women from STEP-BD study. Acta Psychiatr Scand.
2017;136(5):473-82. DOI: 10.1111/acps.12797

263

41. Praschak-Rieder N, Willeit M, Winkler D, Neumeister A,
Hilger E, Zill P, Hornik K, Stastny J, Thierry N, Ackenheil M,
Bondy B, Kasper S. Role of family history and 5-HTTLPR poly-
morphism in female seasonal affective disorder patients with
and without premenstrual dysphoric disorder. Eur
Neuropsychopharmacol. 2002;12(2):129-34. DOLI:
10.1016/50924-977x(01)00146-8

42. Borkowska A, Bielinski M, Szczesny W, Szwed K,
Tomaszewska M, Katwa A, Lesiewska N, Junik R, Golebiewski
M, Sikora M, Tretyn A, Akiskal K, Akiskal H. Effect of the 5-
HTTLPR polymorphism on affective temperament, depression
and body mass index in obesity. J Affect Disord. 2015;184:193-7.
DOI: 10.1016/j.jad.2015.05.061

43. Perugi G, Hantouche E, Vannucchi G, Pinto O. Cyclothymia
reloaded: A reappraisal of the most misconceived affective dis-
order. J Affect Disord. 2015;183:119-33. DOI:
10.1016/j.jad.2015.05.004

44. Faedda GL, Marangoni C, Reginaldi D. Depressive mixed
states: A reappraisal of Koukopoulos' criteria. J Affect Disord.
2015;176:18-23. DOI: 10.1016/j.jad.2015.01.053

45. Lara DR, Bisol LW, Brunstein MG, Reppold CT, de
Carvalho HW, Ottoni GL. The Affective and Emotional
Composite Temperament (AFECT) model and scale: a system-
based integrative approach. J Affect Disord. 2012;140(1):14-37.
DOI: 10.1016/j.jad.2011.08.036

Turkish J Clinical Psychiatry 2023;26:254-263



RESEARCH ARTICLE

The frequency of regular participation in the
Community Mental Health Center (CMHC)
programme of patients with the diagnosis of
psychotic disorders and evaluation of related
factors

Ceyda Sardogan?, Bulent Kadri Giiltekin?

1Clin Psyc, 2pAssoc. Prof,, Erenkoy Mental and Nervous Diseases Training and Research Hospital, Department of Psychiatry, Istanbul, Turkey
https://orcid.org/0000-0002-4263-3653, https://orcid.org/0000-0001-5594-7603

SUMMARY

Objective: This study was conducted to examine the frequency of regular participation of patients with the
diagnosis of psychotic disorders and to evaluate related all factors.

Method: The cross-sectional study included 105 patients, diagnosing with schizophrenia and other psychotic
disorders according to the DSM-5, who were registered at the CMHC in istanbul. Inventory tools included a
Socio-demographic Information Form, A Questionnaire on Clinical Characteristics of Patients Registered to the
CMHC and their Opinions on CMHC, Medication Adherence Rating Scale (MARS), Internalized Stigma in Mental
Iliness (ISMI), Turkish Version of the World Health Organization Quality of Life (WHOQOL-BREF TR) and the
Clinical Global Impression Scale (CGl).

Results: The frequency of regular participation in the CMHC program was found to be 13.8%. Three quarters
of the patients with regular participation in the CMHC program were males and the patients with social insu-
rance had a higher frequency of regular participation (p<0.05). Those having regular participation had a history
of illness for more than 17.5 years and history of hospitalization (p<0.05). Regular participation in the CMHC
program was also associated with a higher family support (p<0.05).

Conclusion: In this context, attempts to increase the participation of patients in CMHC programs should con-
sider the factors that improve regular participation.

Key Words: Community mental health center, psychotic disorders, schizophrenia, regular participation.

INTRODUCTION tient  psychiatric care was insufficient.
Subsequently, a community-based psychiatry
approach that focused on patient rehabilitation was
introduced (3). They inform individuals with severe
psychiatric illness and their families, improve
patients' skills for living in the community and,
when necessary, provide follow-up care in the
patients' place of residence with a mobile team (4).

As a significant public health concern, schizophre-
nia is a disorder that affects around 20 million indi-
viduals globally, and tends to become chronic, lea-
ding to disability (1). Schizophrenia, which afflicts
roughly 1% of the population, results in long-term
impairments in social and occupational function-
ing, thus representing a significant burden on

healthcare systems (2). Community Mental Health Centres (CMHCs)

have been established to provide community-based
mental health services. With the spread of CMHCs,

In the wake of the antipsychiatry movement in
Europe during the 1960s, it was concluded that

confining mental disorder patients solely to inpa-
DOI: 10.5505/kpd.2023.31644

research into the effectiveness of community men-
tal health services for schizophrenia and other psy-
chotic disorders has gained momentum. Upon
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reviewing the literature, it was discovered that
numerous studies concentrate on the constructive
impacts of involvement in CMHC activities on the
disease process, with only a handful of studies
investigating the factors impacting participation in
CMHC (5,6,7).

Regarding the frequency of CMHC attendance,
only three studies have been conducted in our
country thus far (8,9,10). A study compared
patients enrolled in CMHC in terms of medication
compliance, social functionality, and insight based
on the frequency of participation in the program.
Those who took part in CMHC more often
achieved better levels of social functionality and
insight. Patients with low medication compliance
were significantly less likely to participate in
CMHC compared to those with medium and high
compliance (8).

When exploring the care burden perception of the
relatives of patients who regularly attended
CMHC, intermittently attended, or did not attend
at all, significant differences were discovered in the
mean care burden score of the patients from the
Zarit Caregiving Burden Scale. The group who
attended CMHC on a regular basis reported a
lower care burden perception compared to those
who attended intermittently or not at all (9).

A study investigating the factors influencing the
utilisation of community mental health services by
individuals with schizophrenia revealed that the
use of CMHC services is influenced by factors
related to the disease, including diagnosis and
severity, as well as individual and social factors such
as age, gender, education level, employment, mari-
tal status and the specialty area of the mental
health professional who frequently interacts with
the patient within the CMHC (7).

No previous research has explored the factors
influencing the frequency of regular attendance at
the CMHC programme by individuals diagnosed
with a psychotic disorder. Therefore, this study
aims to investigate the frequency of attendance and
all associated factors among psychotic disorder
patients registered in the CMHC programme.

265

The primary research inquiries to be addressed by
the study are as follows:

- What is the regular attendance rate of patients
diagnosed with psychotic disorder who are regis-
tered with CMHC?

- Is there a statistical correlation between the
sociodemographic characteristics of patients with
psychotic disorder registered with CMHC and the
rate of regular attendance to the CMHC pro-
gramme?

- Does the regular attendance rate to the CMHC
programme differ based on the clinical characteris-
tics of patients with psychotic disorder who are reg-
istered with CMHC?

- Is there a significant relationship between the
level of internalised stigma among patients with
psychotic disorder registered to the Community
Mental Health Centre (CMHC) and their frequen-
cy of attending the CMHC programme?

- Is there a significant relationship between patient
adherence to medical treatments for psychotic di-
sorder registered at the CMHC and their frequency
of attending the CMHC programme?

- Is there a significant difference in the severity of
illness between patients with psychotic disorder
who are enrolled in the CMHC programme and
those who regularly attend the programme?

- Is there a significant relationship between the
quality of life of patients with psychotic disorder
who are enrolled in the CMHC programme and
their frequency of regular attendance?

METHODS

This cross-sectional study took place at the
Cekmekdy CMHC, which is affiliated with the
Istanbul Erenkdy Mental and Neurological
Diseases Training and Research Hospital, from 8th
October 2020 to 18th January 2021. It is worth
mentioning that the Cekmekdéy CMHC was foun-
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ded in 2014. At present, there are 485 patients re-
gistered with the CMHC. The CMHC is headed by
a psychiatrist who works as the responsible physi-
cian. They are supported by a team consisting of
three nurses, a psychologist, an occupational thera-
pist, a social worker, a secretary, a security guard,
and cleaning and support staff. In addition, the
CMHC also collaborates with local public educa-
tion centres to provide wood painting, handicraft
and painting teachers, alongside a music teacher.

The facility offers individual therapy, psychoeduca-
tion, psychosocial skills training, and metacognition
training. Patients who are registered with CMHC
undergo evaluation by the mental health team at
the centre, in order to determine the most appro-
priate programme for their treatment. At
Cekmekdy CMHC, there are several activity prog-
rammes offered, such as morning meetings, literacy
workshops, kitchen workshops, and literature
workshops. These programmes are carried out in
accordance with a set schedule devised by the psy-
chologist, nurse, and occupational therapist who
work at the facility. Home visits are conducted for
patients who are unable to participate in the reha-
bilitation programme at the centre, who are pre-
vented from attending or who have not been able
to visit the CMHC for an extended period. The vis-
its include evaluating the patients' overall health
status, relationships with their families, and the
general living situation. Any prescribed recommen-
dations or interventions are implemented accor-
dingly. Technical term abbreviations will be
explained when first mentioned.

The study sample comprised 290 patients aged
between 18 and 65 who were registered with
Cekmekdy CMHC and diagnosed with schizophre-
nia and other psychotic disorders in accordance
with DSM-5 criteria. Exclusion criteria included
current psychotic exacerbation, severe neurological
disease, history of addiction, and significant mental
retardation impeding comprehension of instruc-
tions. The research involved 105 patient partici-
pants who consented to participate.

Data were collected via face-to-face interviews con-
ducted at the institution where the researcher
obtained permission. Assessments were based on

Turkish J Clinical Psychiatry 2023;26:264-271

diagnoses made by a specialist psychiatrist at
CMHC. Participants who met the study's inclusion
criteria were contacted by the researcher and given
an explanation of the study's purpose and an invita-
tion to participate. Patients who regularly visited
CMHC were informed of the study while at the
institution and were included if they agreed to par-
ticipate. The researcher administered question-
naires and scales to the participants. Regular atten-
dance to the CMHC required attending the pro-
gramme for a minimum of three days per week, as
per the criteria established for this study.

Measurement Tools

The researcher developed a sociodemographic
form to gather information on individual characte-
ristics, including age, gender, marital status, educa-
tional status, and social security status of the
patients enrolled in CMHC, as well as their clinical
characteristics and opinions of CMHC.
Additionally, a CMHC participation form was
created to determine the duration of illness, fre-
quency of participation, and factors influencing
attendance in CMHC programmes. Additionally,
the study utilised six different forms, namely the
Medication =~ Adherence  Scale = (MARS),
Internalised Stigma in Mental Illness (ISMI),
World Health Organization Quality of Life Scale
Short Form (WHOQOL-BREF TR), and Clinical
Global Impression Scale (CGI). Only the CGI-di-
sease severity subscale was utilized in this study.

Sociodemographic Information Form: It consists of
12 questions prepared by the researcher in order to
reach information about individual characteristics
of the patients such as age, gender, marital status,
educational status, employment status, alcohol-
substance-cigarette use, and social security status.

Clinical Characteristics of Patients Enrolled in
CMHC and Opinions Regarding CMHC Form: The
questionnaire comprises items specifically designed
by the researcher to assess the extent of patient
involvement in CMHC programmes, including age
at onset of illness, duration of illness, length of
medication use, frequency of CMHC programme
participation, level of satisfaction with CMHC, and
factors contributing to attendance at CMHC ses-
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sions.

Medication Adherence Scale (MARS): Thompson
and colleagues devised the MARS by combining
the Morisky Adjustment Questionnaire and the
Drug Attitude Inventory (DAI) (11). The scale's
Turkish validity and consistency were subsequently
established by Kog (2006) to evaluate patient com-
pliance behaviours and attitudes towards treatment
over the previous week (12). According to Kog's
research, individuals who scored between 1-7 had
low treatment compliance rates, whereas those who
scored between 8-10 had high rates. The scale
adapted to Turkish demonstrated a Cronbach's
alpha coefficient of 0.92 for test re-test reliability
(12).

Internalised Stigma in Mental Illnesses (ISMI):
ISMI, a 29-item self-report scale developed by
Ritsher et al. and validated by Ersoy and Varan,
assesses internal stigma in mental illness. The scale
is divided into five subscales: "alienation” (6 items),
"stereotype endorsement" (7 items), "perceived dis-
crimination" (5 items), "social withdrawal" (6
items), and "stigma resistance" (5 items). The
results of the ISMI suggest a high level of perceived
stigmatization. The Cronbach's alpha coefficient of
the ISMI for the entire scale was 0.93, as reported
in (14).

World Health Organisation Quality of Life Scale
Short Form Turkish Version (WHOQOL-BREF TR):
The reliability and validity of the WHO-developed
health-related quality of life scale was investigated
by Eser et al. The scale assesses physical, psycho-
logical, social, and environmental health and con-
tains 26 questions. Each subscale autonomously
reflects quality of life in its respective domain, with
scores ranging between 4-20. Higher scores indi-
cate better quality of life (15).

Clinical Global Impression Scale (CGI): The CGIL, a
three-dimensional scale, was developed to assess
the progress of all psychiatric conditions for clinical
research across all age groups. Patients record cli-
nician impressions of functionality before and after
starting treatment (16). This study focuses on the
severity of illness subscale exclusively. The indivi-
dual with a psychiatric disorder will receive a score
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ranging between 1 (normal) and 7 (most severely
ill), reflecting the gravity of the disorder at the time
of scale completion. A higher score indicates more
severe symptoms of the illness (17).

Statistical Analysis

The study's data underwent evaluation through the
SPSS 22.0 programme in a computer environment.
Categorical variables' data were expressed in num-
bers and percentages (%), using their arithmetic
mean and standard deviation. Before analyses, the
numerical variables' conformity with normal distri-
bution was checked through Shapiro-Wilk,
Kolmogorov-Smirnov, and Shapiro Wilk tests.
Pairwise comparisons used the Student t-test,
whereas categorical data comparisons used the
Pearson chi-square test. In all analyses, statistical
significance was set at a < 0.05.

Ethical Approval and Informed Consent

Before commencing the study, the Istanbul Kent
University Social and Human Sciences Research
and Publication Ethics Committee granted ethical
approval and institutional permission was obtained
from the Istanbul Provincial Directorate of Health
to carry out the study in the relevant CMHC.
Subsequently, we obtained written informed con-
sent from patients and their guardians utilizing the
Informed Consent Form. Scale permission was
obtained via email from the individuals who adjus-
ted the scales for use in the study carried out in
Turkey.

RESULTS

A total of 105 patients, comprising 66 males and 39
females with an average age of 41.35 years, were
assessed for this research. The findings revealed
that just 13.8% of the 290 individuals with a psy-
chotic disorder who had registered for CMHC fol-
lowed the CMHC programme on a routine basis.

When comparing participation in the CMHC prog-
ramme with gender, it was found that 75.0% of the
patients who regularly attended CMHC and 55.4%
of the group who did not attend regularly were
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Table.1: Comparison of CMHC programme participation based on patients’
sociodemographic characteristics.

Variables Participating Participating
Regularly Not Regularly  p*
(n: 40) (n: 65)
n (%) n (%)
Gender
Female 10 (25.0) 29 (44.6) 0.043
Male 30 (75.0) 36 (55.4)
Age (Mean—SD) 42.87-9.50 40.41-10.19 0.219
Marital Status
Single 26 (65.0) 36 (55.4) 0.370
Married 9 (22.5) 23 (35.4)
Divorced/widow 5(12.5) 6 (9.2)
Educational Status
Elementary School 21 (52.5) 35 (53.8)
High School 13 (32.5) 19 (29.2) 0.927
University 6 (15.0) 11 (17.0)
Occupational Status
Employee 2 (5.0 11 (16.9) 0.072
Unemployed 38 (95.0) 54 (83.1)
Salary Status
Expense over income 9 (22.5) 5 (71.7)
Expense equal income 27 (67.5) 43 (66.2) 0.026
Income over expense 4 (10.0) 17 (26.1)
Social Security
Yes 40(100.0) 56 (86.2) 0.014
No 0 (0.0 9 (13.8)
Alcohol Use
Yes 6 (15.0) 8 (12.3) 0.693
No 34 (85.0) 57 (87.7)
Substance Use
Yes 5 (12.5) 7 (10.8) 0.787
No 35 (87.5) 58 (89.2)

*Chi-square test, p<0.05

male, and this difference was statistically significant
(p<0.05). The study revealed that 67.5% of
patients who frequently engaged in the CMHC
programme had the same income level as their
expenses, compared to 66.2% of patients who did
not participate regularly. Additionally, 100% of
CMHC regulars and 86.2% of irregulars had social
security, with statistical significance (p<0.05)
observed (Table 1).

Patients who attended CMHC on a regular basis
had an average illness history of 17.5 years, whereas
those who attended irregularly had a history of 14
years, with the difference being statistically signifi-

cant (p<0.05). A statistically significant difference
was found between the two groups, with 72.3% of
patients attending CMHC irregularly and 92.5% of
those attending regularly having been hospitalised
in a psychiatric hospital (p<0.05). Ninety-seven-
point five percent of patients who attended CMHC
regularly were assisted by their caregivers to attend
the CMHC program. This circumstance represen-
ted a statistically significant distinction (p<0.05) as
shown in Table 2.

When surveyed, frequently attending patients of
the CMHC programme identified certain CMHC
factors as most effective in their visits. These
included the friendly CMHC staft (100.0%), easy
access to the counsellor (95.0%), peaceful CMHC
environment (92.5%), and easy access to the psy-
chiatrist (92.5%) according to Table 3.

Table 4 displays the mean total and subscale scores
for the patients' ISMI, WHOQOL-BREF TR,
MARS, and CGl-severity scores. The sub-dimen-
sions 'alienation,” 'confirmation of stereotypes,'
'perceived discrimination,’ and 'resistance to
stigmatization,' as well as the total scale score for
ISMI, did not reach statistical significance
(p>0.05). The study discovered that the average
scores of the 'physical' and 'environmental' sub-
scales for patients who regularly attended CMHC
were considerably greater and statistically signifi-
cant compared to those who did not attend regular-
ly (p<0.05). However, no statistically significant
difference was observed between the regularity of
CMHC attendance and the scores of MARS and
CGlI-severity (p>0.05).

Table 2: Comparison of participation in CMHC programme based on clinical characteristics of patients.

Clinical characteristics

Participating regularly ~ Participating not

(n: 40) (Mean — SD) regularly p*
(n: 65) (Mean — SD)

Age of onset 25.2-17.7 26.5-9.53 0.458
Disorder duration (years) 17.5-9.09 13.8-8.83 0.041
Hospitalization history
No 3(7.5) 18(27.7) 0.012
Yes 37 (92.5) 47(72.3) )
Duration of medication use (years) 16.05-8.93 12.63-8.49 0.052
The status of the patient’s
caregiver’s support for participation
in TRSM
Supporting 39(97.5) 50 (76.9) 0.004
Not supporting 1(2.5) 15 (23.1)

*Chi-square test, SD: Standard deviation, p<0.05
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Table. 3: Factors that facilitate regular patient participation in the CMHC programme.

Participating regularly
Factors affecting the regular attendance of patients (n: 40)
n (%)

CMHC staff being friendly 40 (100.0)
Easy access to counsellor (psychologist, nurse, social worker) 38 (95.0)
Having a spacious and peaceful environment in CMHC 37 (92.5)
Easy access to a psychiatrist 37 (92.5)
My counsellor listening to my problems with interest at all times 34 (85.0)
CMHC being close to home 31 (77.5)
Co-existence with individuals with similar disorders 31 (77.5)
Providing free tea and catering service 29 (72.5)
Organising social activities (theatre, museum trips, etc.) 29 (72.5)
Providing courses in areas such as painting, music, wood painting, 27 (675)

ceramics and handicrafts

DISCUSSION

The objective of this study was to examine the fre-
quency of regular attendance of patients with psy-
chotic disorders registered with CMHC on the
CMHC programme, and to identify the factors
influencing attendance. Technical term abbrevia-
tions will be explained when first used. Amongst
the patients enrolled in CMHC, the average age
was 41.35 years, and 75% of regular attendees were
male. Appropriate citation style and grammar have
been followed, and all text errors have been cor-
rected. Results revealed a history of hospitalisation
in 92.5% of patients with regular attendance and
72.3% of patients with irregular attendance. The
rate of consistent involvement in the CMHC pro-
gramme, involving activities like psychoeducation,
painting, music, and wood painting, was just 13.8%.
The CMHC team's friendly demeanour, the serene
surroundings, and the assurance of counsellors
being available to patients at all times during their
difficult moments had an impact on the rate of re-
gular participation.

In the current study, when comparing participation

Table. 4: Distribution of mean scores for RHID , WHOQOL -BREF TR, TTUO , and KGI

rates in the TRSM programme.

in the CMHC programme based on patient
sociodemographic characteristics, it was discovered
that male patients had a higher participation fre-
quency (75%). Ustiin et al. similarly found that
male patients were the primary participants in
rehabilitation activities within CMHC (5). Luo et
al. discovered that the proportion of male patients
(17.5%) who benefited from rehabilitation services
was nearly equal to that of their female counter-
parts (16.2%) (18). The observed correlation can
be explained by the influence of culture and gender
roles in our study.

Notably, a statistically significant difference was
detected between the patients' income, social secu-
rity status, and their regular involvement in the
CMHC programme. Luo et al.'s study reveals no
disparity in income status between patients who
undertook rehabilitation activities compared to
those who did not. Among the non-participants,
14.2% cited financial inadequacy as the reason for
not engaging in CMHC activities (18). The study's
statistical significance may be linked to patients
with a medium income attending CMHC consis-
tently, while those with higher economic standing

based on regular participation

Scales Participating Participating Not Regularly
Regularly (Mean — SD) p**
(Mean — SD)
ISMI Total and Subscales
Alienation 13.97-2.79 13.73-2.16 0.628
Stereotype Endorsement 15.25-2.52 15.52-2.68 0.606
Perceived Discrimination 11.87-2.51 11.56 - 1.85 0.508
Social Withdrawal 14.27 -2.69 13.78 -2.19 0.312
Stigma Resistance 13.15-1.77 13.44 - 1.45 0.355
Total 68.52-9.13 68.06 — 7.65 0.780
WHOQOL- BREF TR Total and
Subdimensions
General Health Status 6.52-1.48 6.73-1.61 0.499
Physical 22.42-3.10 24.66 - 3.64 0.002
Psychological 18.57 - 3.46 19.63 -4.13 0.180
Social 8.80-5.36 8.10— 2.57 0.376
Environmental 26.87 -3.20 28.32 - 3.60 0.040
Total 83.20-10.77 87.46 — 12.78 0.082
MARS 8.60—1.35 8.33-1.88 0.448
CGI-Severity 4.00 — 0.64 4.07-0.79 0.588

**Student t test, p<0.05
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availed of services from other institutions.

When the analysis of disease duration for the
patients enrolled in CMHC was conducted, those
who regularly attended had a disease history of 17.5
years, whereas those who attended irregularly had
a disease history of 14 years. This confirmed a
notable distinction in terms of regular attendance
of CMHC. Conversely, Luo et al.'s study did not
indicate any correlation between the duration of ill-
ness and the consumption of rehabilitation services
(18). Ustiin et al. (5) found in their research that
the duration of illness did not have an impact on
participation in rehabilitation programmes in
CMHC.

However, they noted a significant correlation
between the history of hospitalisation and the fre-
quency of regular attendance to CMHC among
patients diagnosed with psychotic disorder who
were registered in the rehabilitation programmes.
Ustiin and colleagues (1995) discovered a higher
mean number of hospitalisations among patients
who underwent rehabilitation programmes, as
opposed to those who did not (5). Our study indi-
cates that individuals diagnosed with psychotic di-
sorders and hospitalised were more inclined to par-
ticipate in CMHC programmes.

A statistically significant difference was identified
in the frequency of regular participation between
patients diagnosed with psychotic disorder taking
part in the CMHC programme and the support
provided by caregivers for their participation. This
study revealed that nearly all patients (97.5%) who
took part regularly in CMHC rehabilitation were
backed by their family members or cohabitants to
take part in activities. The attendance of supportive
family members was determined to be a significant
factor in attending CMHC regularly.

When patients were surveyed regarding the aspects
of the CMHC that were most impactful on their
regular attendance, they identified friendly staff at
the CMHC (100%), easy access to the counsellor
(95%), a spacious and tranquil environment at the
CMHC (92.5%), and easy access to the psychiatrist
(92.5%) as the key factors. These results indicate
that a patient-centered approach with a focus on a
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supportive environment and accessible staff is high-
ly valued by CMHC attendees. A cross-sectional
study undertaken in London revealed that the the-
rapeutic relationship between patients availing
community mental health services and their coun-
sellors was a vital factor. (19)

However, no statistically significant dissimilarity
emerged between patients' regular attendance to
the CMHC programme and the total score of
MARS. The study conducted by Sahin and Elboga
(2019) revealed a significant relationship between
the mean score of patients undergoing rehabilita-
tion services and RUTBE, compared to those who
did not receive psychosocial support services from
CMHC on the MARS. The difference was statisti-
cally significant (20).

The study is limited by the disruption of CMHC
services caused by Covid-19, particularly in the ini-
tial stages of the outbreak, which resulted in
reduced patient participation in the CMHC prog-
ramme. Additionally, as the study was conducted in
a single CMHC in Istanbul, the findings cannot be
generalised.

It is believed that this research will enhance the li-
terature as it is the first study to explore CMHC
attendance with limited existing research and con-
sider all effective factors on the frequency of regu-
lar attendance. The study will illuminate health
professionals working with CMHCs to aid in the
organization of interventions for patients and their
families, and provide guidance for mental health
policy makers. Multicentre and large sample stu-
dies are necessary, systematically reviewing all vari-
ables related to this field.
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SUMMARY

Objective: The Wechsler Intelligence Scale for Children — Fourth Edition (WISC-IV) is widely used to measure cognitive
abilities of children with attention-deficit/hyperactivity disorder (ADHD). In this study, we aimed to investigate whether
the cognitive profiles of children with ADHD and comorbid psychiatric disorders differ from those of children with a
diagnosis of ADHD only. Specifically, the study aimed to examine whether the processing speed index (PSI) scores dif-
fered between the two groups..

Method: The participants were 245 children aged between 6 and 17 years old, who had been diagnosed with ADHD
and completed the WISC-IV test. The participants were divided into two groups, one with a psychiatric comorbidity
(n=52) and one without (n=193). The two groups were compared regarding age, sex, WISC-1V full scale 1Q, and sub-
test scores which were retrospectively collected from medical records.

Results: The results showed that the mean age of the comorbidity group (11.56 + 3.25) was higher than the group
without comorbidities (10.08 + 2,78, p=0.004). Furthermore, the group with comorbidities had lower PSI scores
(81.69 + 21.518) compared to the group without comorbidities (89.88 + 19.105, p=0.008).

Discussion: The results support the hypothesis that the cognitive profiles of children with ADHD and comorbid psy-
chiatric disorders differ from those of children with ADHD only. These findings provide important insights for the
assessment and diagnosis of ADHD, as well as the role of cognitive assessments in identifying potential comorbidities
in children with ADHD.

Key Words: Attention deficit, processing speed, academic achievement, ADHD, anxiety, depression

INTRODUCTION

Attention Deficit and Hyperactive Disorder
(ADHD) is a highly prevalent neurodevelopmental
disorder that is typically characterized by varying
yet persistent patterns of impaired attention, motor
hyperactivity and impulsivity. The global preva-
lence of ADHD among children and adolescents is
estimated to be around 5-7% (1, 2) and according
to a recent systematic review and meta-analysis by
Ayano and colleagues (3), those prevalence statis-
tics range from 2.2% to 17.8%. The prevalence of

DOI: 10.5505/kpd.2023.92255

ADHD among primary school children in Turkey
was found 19.6 % in a nationwide population-
based study (4). In addition to the challenges with
sustained attention and increased motor activity,
prior research has also demonstrated that children
with ADHD perform poorly in other areas of cog-
nitive functioning such as executive functions,
working memory, processing speed, psychomotor
speed, motor coordination and intelligence (5-7).
Consequently, this behavioral disorder interferes
with the individual's ability to concentrate on daily
requirements and routines, learn, interact with ot-
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hers, and overall makes it difficult to function in
daily life (8, 9).

It is common for children with ADHD to also expe-
rience other psychiatric conditions (2). Previous
studies indicated that more than 2/3 of patients
with ADHD have a comorbid psychiatric disorder
(10, 11). The most common ADHD comorbidities
include Oppositional Defiant Disorder (ODD; 25—
75%) and Conduct Disorder (CD; 33%) during
childhood, and tic disorders (55%), anxiety disor-
ders (25-33%) and major depressive disorder
(MDD; 6-30%) in mid-school years and adoles-
cence (11-13). These comorbid conditions can
increase the level of impairment experienced, make
treatment more challenging and thus further strain
the functioning of those children (12, 14). In the lit-
erature, comorbid conditions are linked with poo-
rer outcomes in a child's academic performance
(e.g., grade retention) and social-emotional well-
being (e.g., delinquency, social competence, pa-
rent-child communication) (14, 15).

To date, there is no single test, tool, or technique
specific for the diagnosis of ADHD. The diagnosis
of ADHD is made based on a combination of
assessments including a clinical interview, observa-
tions in the clinical setting as well as observations
obtained from parents and teachers via standar-
dized rating scales and neuropsychological testing
(16, 17). As ADHD is associated with deficits
across multiple cognitive domains (18), intelligence
tests which assess a child's overall cognitive abilities
are employed in the assessment of ADHD comple-
menting other behavioral assessments (5).
Wechsler Intelligence Scales for Children (WISC),
Stanford-Binet  Intelligence Scale, Leiter
International Performance Scale and Kaufmann
Assessment Battery for Children are some of the
most used tests of intelligence and cognitive abili-
ties (19). Those tests provide a comprehensive
measure of verbal and nonverbal abilities, prob-
lem-solving skills, and memory. Thus, they reveal
the weaknesses and strengths of children with
ADHD and can contribute to the implementation
of intervention and education programs targeted to
the specific needs of those children (20, 21).

The WISC is the most widely used intelligence test
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for measuring specific aspects of cognitive func-
tioning in children with ADHD (22, 23). The most
recent edition, the Wechsler Intelligence Scale for
Children— Fifth Edition (WISC-V) is one of the
most widely used intelligence tests for children
which has been well-validated and reliable (19, 24).
Yet in the Turkish context, WISC - IV is the most
widely employed edition as its adaptation and stan-
dardization in Turkey were completed in 2011 by
the Turkish Psychological Association (25). The
WISC-1V is appropriate for children aged 6 years 0
months and 16 years 11 months and consists of a
series of subtests that measure a four-factor model
of intelligence, including verbal comprehension,
perceptual reasoning, working memory, and pro-
cessing speed.

Although the WISC-IV is not specifically designed
to diagnose ADHD, it provides information on a
child's cognitive abilities that can be used in con-
junction with other assessment tools (e.g., beha-
vioral) and techniques in the diagnosis and treat-
ment of the disorder. Among those various cogni-
tive skills that WISC-IV measures, particularly
working memory, and processing speed, intersect
with a variety of neurocognitive disorders, especial-
ly deficits associated with ADHD (5, 6, 26). The
working memory index of the WISC-IV measures
the ability to retain and manipulate orally presen-
ted information over a short period of time.
Relatedly, a low score on this index may suggest
difficulties with attention and memory, which are
common symptoms of ADHD (27-29). The pro-
cessing speed index of WISC-IV measures the abi-
lity to process and understand visual information
quickly as well as visual motor coordination.
Individuals with ADHD often have problems with
processing speed, which is the ability to quickly and
accurately complete cognitive tasks (29-31). Earlier
studies demonstrated that low processing speed
was a predictor of behavioral and emotional
impairment in children with ADHD and is associ-
ated with increased internalizing problems (32, 33).

In this regard, we hypothesized that the cognitive
profiles of children with ADHD and a comorbid
diagnosis would be different from the cognitive
profiles of children with ADHD without comorbi-
dity. And in light of the prior studies, we expected
the former to have lower performances on the pro-
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cessing speed index (PSI) compared to the latter.
METHODS

Participants consisted of 245 children, between the
ages of 6 to 17 years old, who were treated in a uni-
versity hospital child psychiatry outpatient unit
with a diagnosis of ADHD. The participants were
retrospectively included in the study. All of the par-
ticipants received a diagnostic interview by a child
and adolescent psychiatrist and completed a
WISC-IV test administered by a certified clinical
psychologist..

Procedure

The data for this study was collected retrospectively
from participants’ medical chart files. The
researchers extracted the age, sex, psychiatric and
medical comorbidity presence, WISC-IV full scale
1Q, verbal comprehension, perceptual reasoning,
working memory, and processing speed index
scores and subtest standard scores. The inclusion
criteria for the study were to have a diagnosis of
ADHD, a WISC-IV result and being between the
ages of 6 to 18 years old. We excluded patients with
missing details regarding comorbidities, and we
also excluded patients with chronic medical comor-
bidities such as type 1 diabetes mellitus (n=11) or
epilepsy (n=8), with a comorbidity of autism spec-
trum disorder (n=8) and specific learning disability
(n=24). We did not have an exclusion criterion
based on FSIQ and included participants from all
IQ levels. The participants were divided in two
groups according to the presence or absence of a
psychiatric comorbidity. Participants who have
been diagnosed with ADHD but do not have any
additional comorbidities comprised ADHD Only
group (n=193), and participants who have been
diagnosed with ADHD as well as one or more addi-
tional psychiatric comorbidities comprised ADHD
Plus Comorbidity group (n=52).

Materials

Diagnostic interview: All the participants were
evaluated by a child psychiatrist using comprehen-
sive clinical diagnostic interview based on DSM-5
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criteria at their first admission to the psychiatry
outpatient clinic and their psychiatric diagnoses
were reported in their medical records. Age, sex,
and presence of an intellectual disability were col-
lected from medical records.

The WISC-1V: The WISC-1V is an assessment tool
used to measure cognitive ability in children and
adolescents (24). It is a standardized test that is ty-
pically administered by a psychologist or other
trained and certified professional. The WISC-IV
consists of a series of subtests that measure various
cognitive skills, including verbal comprehension,
perceptual reasoning, working memory, and pro-
cessing speed. The test is designed to be age-appro-
priate and culturally fair, and it is widely used in
clinical, educational, and research settings to assess
cognitive ability and identify strengths and weak-
nesses in children's cognitive skills. The WISC-IV
tests were applied by two clinical psychologists in
our department.

The WISC-IV consists of a total of 14 subtests,
which are grouped into four index scores: Verbal
Comprehension, Perceptual Reasoning, Working
Memory, and Processing Speed. The specific sub-
tests that make up each index score are defined in
Table 1. The specific subtests included in the
WISC-1V may vary slightly depending on the age
and ability level of the child being tested. In our
study we did not include the substitute subtest
scores due to the low number of applications.

Analyses

The software IBM-SPSS Statistics, Version 26 was
used for statistical analyses. Descriptive data were
reported as percentages and numbers %(n) or as
mean and standard deviation M(SD) according to
the nature of the data. The Kolmogorov-Smirnoff
test was used to test the normality of the data dis-
tribution. The continuous variables were compared
between groups by independent samples t-test, the
effect size of the significant results was defined by
Cohen’s d. The categorical variables sex, intellectu-
al disability and the status of receiving treatment
for ADHD were compared between groups using
the chi-square test. We conducted a binary logistic
regression test to identify the variables predicting
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Table 1. Definition of subtests of each index score in WISC-IV test.

Subtest name

Definition

Verbal comprehension index

Similarities Measures verbal reasoning skills by asking the child to identify how two
words are alike.

Vocabulary Measures verbal knowledge by asking the child to define words

Comprehension Measures social understanding by asking the child to answer questions about

social situations and common-sense concepts

Perceptual Reasoning Index

Block Design

Measures visual-spatial processing by asking the child to reproduce designs
using colored blocks

Matrix Reasoning

Measures visual-spatial processing and abstract reasoning by asking the child
to identify the missing element in a series of patterns

Picture Concepts

Measures abstract reasoning by asking the child to identify relationships

among different objects or ideas

‘Working Memory Index

Digit Span
repeat increasingly long sequences of numbers

Measures auditory attention and working memory by asking the child to

Letter-Number Sequencing

Measures auditory attention and working memory by asking the child to

repeat a series of numbers and letters in the correct order.

Processing Speed Index

Coding Measures visual-motor coordination and processing speed by asking the child
to match symbols to numbers as quickly as possible, using a key that displays
numbers, each paired with a different symbol.

Symbol Search Measures processing speed by asking the child to find target symbols as

quickly as possible among a group of distractors

the ADHD Plus Comorbidity group membership.
The probability level of < 0.05 was considered as
statistically significant.

Ethics

The study was reviewed and approved by the local
Committee on Human Research, protocol number:
2023.040.IRB1.011.

RESULTS

Our sample consisted of 245 children with ADHD.
The proportion of children with a known comorbid
psychiatric diagnosis in addition to ADHD was 21.2
% (n = 52). The mean age of our sample was 10.39
+ 2,94 (ranging between 6.00 and 16.75 years). The
female to male ratio 1:1.90 in our sample (n = 84
female, n = 161 male). The comorbid psychiatric
disorders were anxiety (10.2 %, n = 25), obsessive
compulsive disorder (3.3%, n = 8), depression
(2.0%, n = 5), tic disorders (1.6 %, n = 4), opposi-
tional defiant disorder (0.8%, n = 2) and conduct
disorder (0.8%, n = 2).

The comparison of ADHD Only and ADHD Plus
Comorbidity groups regarding demographic vari-
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ables, the presence of receiving treatment for
ADHD and types of medications used are present-
ed on Table 2. The mean age of the participants in
the ADHD Only group was significantly lower than
the mean age of the participants in the ADHD Plus
Comorbidity group (p = 0.004). The sex distribu-
tion and the presence of receiving treatment for
ADHD were comparable between groups (p >
0.05). The usage of non-stimulant ADHD medica-
tions (p=0.024), selective serotonin reuptake
inhibitors (p<0.001) and atypical antipsychotics
(p<0.001) were significantly higher in ADHD Plus
Comorbidity group while methylphenidate usage
was higher in ADHD Only group (p=0.018). We
compared WISC-IV full scale 1Q, sub-domain, and
subtest scores between groups (Table 3). The full-
scale 1Q, verbal comprehension, perceptual rea-
soning and working memory index scores were
comparable between the two groups (p > 0.05).
The ADHD Only group performed better than the
ADHD Plus Comorbidity group on processing
speed index (p = 0.008, Cohen’s d effect size =
0.417,95 % CI = 0.108 - 0.725). The subtest scores
were comparable between groups (p > 0.05) with
the exception of coding subtests. The ADHD Only
group had significantly higher scores than the
ADHD Plus Comorbidity group on the coding sub-
test (p < 0.001, Cohen’s d effect size = 0.545, 95 %
CI = 0.235 - 0.855). We also conducted the analyses
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Table 2. Comparison of mean age and sex distribution between ADHD Only and ADHD Plus Comorbidity groups

ADHD Only ADHD Plus Comorbidity p
(n=193) (n=52)
Age (M + SD) 10.08 +2,78 11.56 +3.25 0.004*
Sex (female ratio) 35.2 % (n =68) 30.8 % (n=16) 0.623
Presence of receiving 67.4 % (n=130) 59.6 % (n=31) 0.297*
treatment for ADHD
Medication usage
Stimulant ADHD medication  64.2 % (n=124) 46.2 % (n=24) 0.018*
Non-stimulant ADHD 3.6 % (n=T7) 11.5 % (n=6) 0.024*
medication
Selective serotonin reuptake 3.6 % (n=T7) 34.6 % (n=18) <0.001*
inhibitors
Atypical antipsychotics 10.9 % (n=21) 34.6 % (n=18) <0.001*

Note. * indicates p value is < 0.05.

(i) excluding the participants with a FSIQ lower
than 70 and (ii) excluding the participants with a
FSIQ lower than 55, and the results showed no dif-
ference from initial significant results.

A logistic regression was performed to ascertain
the effects of age, sex, full scale IQ and WISC-IV
index scores on the likelihood that participants
have a psychiatric comorbidity in addition to their
ADHD diagnosis. The logistic regression model
was statistically significant, x2(13) = 33.304, p =
0.002. The model explained 24.2 % (Nagelkerke

R2) of the variance in psychiatric comorbidity in
ADHD patients and correctly classified 82.3 % of
cases. Increased age (p=0.004, OR=1.18, 95 %
CI=1.054-1.317) and decreased processing speed
index score (p=0.016, OR=0.96, 95 % CI=0.928-
0.992) were associated with an increased likelihood
of having a psychiatric comorbidity in addition to
ADHD. We have conducted a second logistic
regression to investigate the additional effects of
medications used by the participants. The predic-
tive effect of decreased processing speed index
score on psychiatric comorbidity in ADHD patients
persisted (p = 0.026) while also the use of SSRIs

Table 3. The comparison of WISC-4 full scale IQ, index and subtest scores between groups

ADHD Only group ADHD Plus Comorbidity group p

(n=193) (n=52)

M +SD M +SD
Full scale IQ 86.06 +20.932 80.54 +24.075 0.103
Verbal Comprehension Index 88.11 + 18.297 83.04 +20.583 0.086
Similarities 7.84 +3.542 7.86 +3.704 0.970
Vocabulary 7.65 +3.791 7.10 + 4.098 0.357
Comprehension 8.61 +3.101 7.96 +4.014 0.211
Perceptual Reasoning Index 91.84 +£19.016 87.13 +22.823 0.131
Block design 8.60 +3.613 8.15 +4.132 0.443
Picture concepts 8.07 +3.276 7.42 +3.952 0.227
Matrix reasoning 9.57 + 3.485 8.90 + 4.160 0.242
Working Memory Index 86.32 + 18.004 85.12 + 19.705 0.676
Digit span 7.78 +3.137 7.53 +3.818 0.626
Letter-number sequencing 8.13 +3.623 7.70 + 3.533 0.472
Processing Speed Index 89.88 +19.105 81.69 +21.518 0.008*
Coding 8.74 + 3.563 6.77 + 3.761 <0.001*
Symbol search 7.95+3.713 7.33 +4.129 0.299

Note. * indicates p < 0.001
Turkish J Clinical Psychiatry 2023;26:272-281
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and atypical antipsychotics had significant associa-
tions (p < 0.001 and p = 0.001, respectively).

DISCUSSION

In our retrospective study, we investigated the dif-
ferences in WISC-IV FSIQ index and subtest
scores between children with and without addition-
al psychiatric comorbidity to their ADHD diag-
noses. We found that the full-scale 1Q, verbal com-
prehension, perceptual reasoning, and working
memory index scores were similar between the two
groups. However, participants with comorbid psy-
chiatric diagnoses had significantly lower scores in
the processing speed index than those without psy-
chiatric diagnoses in addition to ADHD. The sub-
test scores were similar across the groups, except
for the coding subtest of the processing speed
index. The mean coding subtest score was signifi-
cantly lower in the ADHD Plus Comorbidity group
compared to the ADHD Only group. We also
found an age difference between the two groups;
the age of the ADHD Plus Comorbidity group was
significantly higher compared to the ADHD Only

group.

The male ratio (1.9:1) and psychiatric comorbidity
rate (21.2 %) were lower than in other clinical stu-
dies (34-36). This may be related to the exclusion of
participants with ASD, learning disabilities, and
medical comorbidities. Additionally, our sample
was followed up by a multidisciplinary team, and
the majority of the patients were treated with me-
dication. These factors are known to decrease psy-
chiatric comorbidity rates among individuals with
ADHD (37). We found that the mean age was hig-
her in the ADHD Plus Comorbidity group. This
finding, which indicates an increased age in the
ADHD Plus Comorbidity group compared to the
ADHD Only group, is in accordance with the lite-
rature. Older age significantly predicted psychiatric
comorbidity in children with ADHD. In this regard,
longitudinal and cross-sectional studies have shown
that the frequency of both internalizing and exter-
nalizing disorders increased with age in children
with ADHD (36, 38, 39). The increased prevalence
of mood and anxiety disorders in adolescence may
be one of the explanations for these findings (40).
Furthermore, the cognitive load and the daily life
expectations, which require the utilization of exe-
cutive functions, increase from childhood to ado-
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lescence, resulting in increased impairment in ado-
lescents with ADHD compared to children with
ADHD (41, 42). This increased functional impair-
ment in adolescence may also be related to the age
and comorbidity relationship in ADHD. The
female ratios were similar in ADHD Plus
Comorbidity and ADHD Only groups, 35.2% and
30.8%, respectively. Population-based studies usu-
ally identify the occurrence of comorbidity more in
boys than girls (43). However, in clinical studies,
the ratios are similar in gender groups (35, 36). Our
participants were recruited from a tertiary universi-
ty hospital, which consisted of a clinical sample,
and our finding is in correlation with those existing
studies (35, 36).

The groups were significantly different regarding
their medications. The methylphenidate usage was
higher in the ADHD Only group, compared to the
ADHD Plus Comorbidity group. On the other
hand, the atomoxetine usage was higher in the
ADHD Plus Comorbidity group. The most com-
mon comorbid diagnosis was anxiety disorders, and
this finding is in correlation with other studies
reporting that atomoxetine may reduce anxiety
symptoms in ADHD better than methylphenidate
(44, 45). The treatment with SSRIs and atypical
antipsychotics were higher in ADHD Plus
Comorbidity group; it is expected as these medica-
tions are indicated for the comorbid diagnosis an-
xiety disorders, obsessive compulsive disorder, and
behavioral disorders (46-49).

Our results showed that the FSIQ, VCI, PRI, and
WMI scores were comparable between groups.
Children with a psychiatric comorbid condition in
addition to ADHD had significantly lower scores in
the PSI compared to children with ADHD without
comorbid psychiatric conditions. Additionally,
lower PSI predicted the presence of a psychiatric
comorbidity in children with ADHD. PSI of WISC-
IV provides an efficient estimation of how a child
can perform basic or automatic tasks or tasks that
require active acquisition of novel information
(50). Performance on PSI requires speed and accu-
racy of visual identification, visual or auditory dis-
crimination, decision-making and decision imple-
mentation (50). Lower scores in PSI are considered
as a sign for clinical conditions, however a further
clinical investigation is required to understand the
nature of the clinical problem. In the literature, it
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is consistent that PSI is the lowest or one of the
lowest indexes that children with neurodevelop-
mental disorders score (22, 24, 51, 52). The ability
to maintain attention and focus on a task can
impact processing speed. Children with ADHD,
who struggle with sustained attention may be
expected to have slower processing speed. Anxious
and depressed children may perform lower on PSI
due to lack of confidence and uncertainty in deci-
sion-making (50). Anxiety and depression have also
been linked to slower processing speed in children.
Children with anxiety may have difficulty filtering
out irrelevant information, which can slow down
their processing speed. Similarly, children with
depression may experience cognitive slowing,
where they have difficulty processing information
and making quick decisions. Slower processing
speed is not necessarily a direct result of these psy-
chiatric conditions, but rather may be a symptom of
the underlying neural dysfunction associated with
these conditions. In clinical studies, lower PSI
scores are not correlated with anxiety disorders or
depression diagnoses (5). Nevertheless, genetic fac-
tors can contribute to processing speed in children
such that they may influence the development of
related neural pathways (53, 54). Investigating
shared neural mechanisms and genetics that may
explain this relationship between psychiatric
comorbidity and processing speed may be a mean-
ingful contribution to the neurocognitive field.

The medications used by the groups may have dif-
ferent cognitive effects. The increased use of atypi-
cal antipsychotics, SSRIs and atomoxetine in the
ADHD Plus Comorbidity group might have affect-
ed the cognitive results of the participants. SSRIs
have demonstrated various cognitive effects on the
literature, from decreasing cognitive performance
at the early phase of the treatment (55) to
decreased cognitive slowing in later phases (56).
For atypical antipsychotics, either neutral or bene-
ficial effects were reported in children with ADHD
(57, 58). Both methylphenidate and atomoxetine
have shown enhancing effects on cognitive perfor-
mance (59). The test results might have been
affected by these factors in our study, however, our
results remain significant after controlling for me-
dication type.

From another perspective, low processing speed in
children with ADHD may be contributing to emer-
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gence of psychiatric comorbidities. Processing
speed is closely linked to academic performance,
particularly in tasks that require speed and accura-
cy, such as timed tests, reading comprehension, and
math calculations. Children with slow processing
speed may struggle to keep up with the pace of
classroom instruction, leading to academic difficul-
ties (5, 30). Slow processing speed can also impact
social interactions, as children may have difficulty
following conversations, processing social cues, and
responding in a timely manner. Children with slow
processing speed may become frustrated with their
difficulties and develop low self-esteem and feel-
ings of inadequacy. The frustration and difficulties
associated with slow processing speed may conse-
quently increase the risk of anxiety, depression, or
behavioral disorders in children with ADHD.
Longitudinal studies rather than studies with cross-
sectional designs may aid to understand the rela-
tionship between low processing speed and psychi-
atric comorbidity developmentally.

There are several strategies that can be used to
improve processing speed performance in children
with ADHD. The medical treatment of ADHD
with stimulant and nonstimulant medications
improve processing speed in children (60, 61).
Recent studies on clinician-delivered cognitive
training programs and combining them with emerg-
ing interventions such as transcranial electrical
stimulation present promising results on improving
processing speed (62, 63). Regular physical exercise
has been shown to improve cognitive function,
including processing speed (64). Encouraging chil-
dren to engage in physical activities may be helpful
in improving processing speed. Application of
classroom accommodations by the school manage-
ments for children with ADHD like providing a
quiet, structured environment with limited distrac-
tions to help them focus on the task at hand help
improve to ease the consequences of low process-
ing speed.

By incorporating play into therapeutic interven-
tions, clinicians can create a more engaging and
interactive environment for children, which can
lead to better cognitive outcomes in the treatment
of ADHD and related conditions. A recent system-
atic review of studies suggests that play therapy has
a high effect size for the treatment of ADHD and
other related symptomatology (65). The use of play
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therapy can also help improve children's processing
skills by enhancing their verbal, tactile, and visual
engagement through the selection of various toys
and designing play scenarios.

Our study has limitations mainly due to its retro-
spective design. There are other potential contri-
butors for the psychiatric comorbidity in children
with ADHD, such as age of onset and severity of
ADHD symptoms and ADHD presentation type
(34, 66). However, we were not able to analyze the
effect of those in our study. The comorbidities were
very heterogeneous and there may be differences in
their mechanisms related to processing speed. All
the participants were instructed not to take their
medications on the day of the test until the test is
completed, however we were not able to control
that objectively and participants may be using long-
acting medications with a wash-out period longer
than 24 hours.

It is important for researchers and practitioners to
have a comprehensive understanding of the charac-
teristics associated with children with ADHD and
other comorbid psychiatric diagnosis. This could
lead to the development of more effective treat-
ments which improve those children's intellectual,

cognitive, and learning abilities as well as overall
functioning and quality of life. The study findings
highlight the importance of considering emotional
processes in addition to cognitive assessments. The
development of individualized interventions which
are targeted to the enhancement of reduced PSI
should be prioritized to alleviate comorbidity
severities. It is important to address slow process-
ing speed in children in order to minimize the func-
tional consequences and support their overall well-
being. Strategies such as those mentioned earlier,
including cognitive training, physical exercise, play
therapy and working memory training, may be
helpful in improving processing speed and reducing
the negative impact of slow processing speed on a
child's life. Finally, in light of the current study fin-
dings, further research with longitudinal designs
may also investigate whether children with lower
PSI may be more likely to develop comorbidities.
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SUMMARY

Objective: The study aimed to compare the decision-making functions of patients with social anxiety disorder (SAD)
under ambiguity with healthy controls.

Method: Seventy-nine patients with SAD (47 with generalized subtype, and 32 with nongeneralized subtype) were
included in the study. The healthy control group consisted of 72 individuals who were matched with the patient group
in terms of age, sex, and education. Sociodemographic Data Form, Beck Depression Inventory (BDI), State-Trait Anxiety
Inventory (STAI), Liebowitz Social Anxiety Scale (LSAS), Barratt Impulsiveness Scale-Short Form (BIS-15), and lowa
Gambling Test (IGT) were administered to all participants.

Results: The decision-making performance of patients with SAD was similar to healthy control group. In SAD sub-
types, the generalized type performed poorly in the IGT compared with the nongeneralized subtype type. Participants
with nongeneralized subtype increased their performance by choosing more advantageous decks after the first 20
card selections and showed a learning effect. Those with generalized type showed a learning effect only in block 5
and continued to choose from disadvantageous cards in the other blocks.

Discussion: Patients with SAD preferred advantageous decks like healthy control group and learned to avoid disad-
vantageous decks. The decision-making performance of the generalized type was impaired. The generalized subtype
made choices that won in the short run but lost in the long run and did not benefit from feedback. We believe that
this separation in decision-making processes among SAD subtypes will contribute to a better understanding of the

types.

Key Words: Social anxiety disorder; ambiguity; decision-making; generalized subtype; nongeneralized subtype

INTRODUCTION developmental factors, personality traits, insuffi-
cient social support, restricted social environment,
and negatively perceived parenting style have been
associated with the etiology of SAD (4-8).
Epidemiologic studies reveal that the rate of SAD
is high in women (9). However, the higher treat-
ment-seeking rate among men can be attributed to
the greater functional impairment they experience
as a result of SAD (2,9).

Social anxiety disorder (SAD) is a psychiatric disor-
der in which a person has a fear of being humiliated
in social situations and being judged by others, and
has a distinct and constant fear regarding this issue
(1). The prevalence rates of SAD in various count-
ries vary between 4-16% (2). SAD is associated
with impairment in important areas of daily life
such as professional/academic, relationships with
others, and social activities (3). Major risk factors ~ Although the classification of subtypes of SAD
such as genetic predisposition, environmental and  remains controversial, it has been divided into two
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subtypes: generalized and nongeneralized for diag-
nostic purposes (2,10,11). The generalized type of
SAD includes people who are fearful of many
social situations that require interpersonal rela-
tionships (2,9). The nongenaralized type includes
only one or a limited number of people who expe-
rience fear in different social situations (12). The
generalized type fears and avoids almost any social
situation that requires interpersonal contact or that
they think will be watched by others (12,13). The
generalized type is usually earlier and shows famil-
ial transition (1,14,15).

In neuropsychological research, decision-making
behavior is examined with two different paradigms
as decision-making under risk and decision-making
under ambiguity (16,17). In the decision-making at-
risk paradigm, information about possible out-
comes and information about reward-punishment
probabilities is clear (17,18). In decision-making
under ambiguity, the probability of reward-punish-
ment is uncertain, and the prior information about
the results is implicit (17). The decision-making
task in uncertain situations is often tested using the
Iowa Gambling Test (IGT) (19-21). This task is an
experimental test that includes components such as
uncertainty, reward, and punishment, simulating
decision-making in real life (19). To be successful in
this task, participants must implicitly understand
the rules of the task based on the feedback they
receive after the choices they make (17).
Understanding implicitly means it is difficult for
the participants to follow and remember their earn-
ings and losses from the previous card selections
(16,17). Instead, the participants must follow their
emotions and prerequisite in accordance with the
somatic marker hypothesis (SMH) (22,23).
According to the somatic marker hypothesis, emo-
tions guide decision-making when the outcome of
one's choices regarding reward and punishment is
uncertain (24). Emotions consist of somatic
changes. These somatic states emerge in the deci-
sion-making process and work as an automatic
alarm, marking specific options as advantageous
and the left as disadvantageous (24,25). Somatic
markers work like automatic alarms in uncertain
situations, marking response options with an emo-
tional signal (25). Automatic alerts protect against
future harm before things go any further and
enable accurate decision-making from fewer
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options (22).

Many studies used the IGT task to evaluate deci-
sion-making disorders in psychiatric disorders (26—
34). In these studies, poor performance findings in
decision-making were obtained in patient groups.
There are few studies in the literature evaluating
decision making under uncertain situations in
social anxiety. Some of these studies only included
individuals with social anxiety variants who were
not formally diagnosed (35,36). Another study in
the literature included only participants with SAD
(37). Decision-making behavior under ambiguous
situations has not been previously studied between
patients with SAD and healthy controls (HCs). It
has been shown that IGT, which evaluates decision-
making in uncertain situations, is sensitive to
orbitofrontal/ventromedial prefrontal cortex and
limbic system functioning (18,20,38,39). We think
that evaluating the decision-making paradigm with
a specific neuropsychological task sensitive to this
region of the brain will contribute to research on
the etiology of SAD. The primary aim of our study
was to compare decision-making function under
uncertain situations in patients with SAD with
HCs. The secondary aim of our study was to inves-
tigate the differences in decision-making between
generalized and nongeneralized types. Finally, we
aimed to assess the relationship between decision-
making and depression, anxiety, avoidance, and
impulsivity.

METHOD
Participants and procedure

The investigation was performed with patients with
SAD, all were diagnosed according to the
Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5) criteria by two
psychiatrists in the outpatient clinic of the
Department of Psychiatry, Sisli Hamidiye Etfal
Training and Research Hospital, University of
Health Sciences in Istanbul, Turkey. The
Comorbidities of patients were determined using
the Structured Clinical Interview for DSM-5
(SCID-5-CV). The inclusion criteria for the study
were as follows: being diagnosed as having SAD
according to the DSM-5, being aged 18-50 years,
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being at least a primary school graduate, and agree-
ing to participate in the study. The inclusion crite-
ria for HCs were the same, except there was no cur-
rent or lifetime history of any psychiatric disorder.
Exclusion criteria of the study were intellectual di-
sability, schizophrenia and other psychotic disor-
ders, bipolar disorder, history of any neurologic di-
sease, and alcohol or substance abuse. After the
selection of the patient groups was made according
to the purposeful sampling method, 72 people who
were matched with the patient group in terms of
age, sex, and educational status, were included in
the study as the control group. Twenty-five of the
patients with SAD had no comorbidities. Forty-
seven patients with SAD had one or more comor-
bidities (adult separation anxiety n=5, agoraphobia
n=2, anxiety disorder n=1, another defined anxiety
disorder n=7, attention-deficit/hyperactivity disor-
der n=13, eating disorder n=1, generalized anxiety
disorder n=3, major depressive disorder n=16,
obsessive-compulsive disorder n=8, panic disorder
n=1, skin picking disorder n=5, somatic symptom
disorder n= 3, trichotillomania n=4).

Psychiatrists who conducted the clinical interviews
identified 47 of the 79 patients with SAD as having
generalized type and 32 as having nongeneralized
type. Those with anxiety/avoidance in two or more
different social situations were considered as ha-
ving the generalized type, and those with
anxiety/avoidance in a single area were considered
as having the nongeneralized type (40).
Sociodemographic Data Form, Beck Depression
Inventory (BDI), State-Trait Anxiety Inventory
(STAI), Liebowitz Social Anxiety Scale (LSAS),
Barratt Impulsiveness Scale-Short Form (BIS-15),
and Iowa Gambling Test (IGT) were administered
to all participants. After explaining the purpose
and method of the study to the participants, their
written informed consent was obtained. The study
was conducted in conformity with the Declaration
of Helsinki and was approved by the ethics commit-
tee of Sisli Hamidiye Etfal Teaching and Research
Hospital, University of Health Sciences in Istanbul,
Turkey (3615/2022).

Assessments

Sociodemographic Data Form: This detailed inter-
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view form was prepared by the researchers for the
study, evaluating the sociodemographic characte-
ristics of the patients, the onset and course of the
disease, their clinical status, and the clinical diag-
nosis process.

Structured Clinical Interview for DSM-5-Disorders-
Clinician Version (SCID-5/CV): SCID-5/CV is a
semi-structured interview guide that was developed
to diagnose DSM-5 disorders. SCID-5 was devel-
oped by First et al. in 2015 (41) This guide can be
administered by physicians or trained mental
health professionals familiar with the DSM-5 clas-
sification and diagnostic criteria. Adaptation, valid-
ity, and reliability studies were conducted for
Turkish society (42)

Beck Depression Inventory (BDI): The BDE was
developed to determine the presence and severity
of depressive symptoms in adults (43). The scale
consists of 21 items, and each item is scored
between 0 and 3. The total score ranges from 0-63.
The high total scores obtained from the scale indi-
cate severe depression. The cut-off point of the
scale is 17. A validity and reliability study was con-
ducted for use in the Turkish population (44).

State-Trait Anxiety Inventory (STAI): The STAI was
developed by Spielberger et al. (45). The STAI con-
sists of two separate scales with a total of 40 items.
The state anxiety scale includes questions about
how the person feels at a certain moment and
under certain conditions. The trait anxiety scale, on
the other hand, includes questions about how the
person usually feels. The total score obtained from
both scales varies between 20 and 80. High scores
indicate high anxiety and low scores indicate low
anxiety. A validity and reliability study was con-
ducted for use in the Turkish population (46).

Liebowitz Social Anxiety Scale (LSAS): The LSAS
scale, which evaluates the severity of fear and
avoidance in social environments and situations
requiring performance, was developed by
Liebowitz (47). It consists of a total of 24 questions,
11 of which evaluate social situations and 13 ques-
tions that evaluate situations that require perfor-
mance. For each situation, the individual's anxiety
and avoidance levels are scored between 0 and 3.
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The higher the score obtained, the worsening of
social anxiety and avoidance. A validity and relia-
bility study was conducted for use in the Turkish
population (48).

Barratt Impulsiveness Scale-Short Form (BIS-15):
The BIS-15 scale is a 15-item self-report scale that
evaluates the impulsivity structure. Items are rated
on a 4-point Likert-type scale (1=rarely/never; 2 =
sometimes; 3=often; 4=almost always / always). It
consists of three sub-dimensions: non-planning
(BISnp), motor impulsivity (BISm), and attentional
impulsivity (BISa). Higher scores are indicative of
higher levels of impulsiveness. A validity and relia-
bility study was conducted for use in the Turkish
population (49).

Iowa Gambling Test (IGT): The IGT was deve-
loped to evaluate decision-making behavior under
uncertain situations. (19,50). In this test, the parti-
cipants are given an advance of 2000 TL as compu-
ter money at the beginning. Participants are
instructed to make as much money as possible and
lose as little money as possible during the test by
making choices from four different decks of cards
(A,B,C,D) displayed on the computer screen. They
are informed that they can choose as much as they
want from each deck and switch from one deck to
the next. The participant chooses a total of 100
cards, but this information is not given to the par-
ticipant. The decision-making behavior among the
decks varies according to the reward and punish-
ment obtained as a result of the card selected from
each deck. These rewards and punishments are
pre-programmed and known to the tester, but not
to the participant. A and B decks are risky decks
that make a lot of money but also lose a lot of
money in the long run. C and D decks are advanta-
geous and risk-free in the long run, with little gain
and little loss. Participants are expected to learn
this rule as the test progresses. In a selection of 100
cards, choosing more from decks A and B results in
a net loss, while choosing more from decks C and D
results in a net win. In the selection of 100 cards in
total, the selections made from the advantageous
decks (C and D) are subtracted from the selections
made from the disadvantageous decks (A and B),
and the advantageous decision performance during
the IGT is calculated. A high score indicates good
decision-making performance. A validity and relia-

285

bility study was conducted for use in the Turkish
population (51).

Statistical analysis

The SPSS version 20.0 for Windows software pack-
age (SPSS, Inc., Chicago, Illinois) was used for sta-
tistical analysis. Descriptive statistics, mean and
standard deviation, were used for numerical vari-
ables, and categorical variables are reported as
numbers and percentages. Comparisons of nume-
rical variables in two independent groups were
made using Student's t-test under normal distribu-
tion conditions, and the Mann-Whitney U test
when normal distribution conditions were not met.
A comparison of rates in independent groups was
made using Chi-square Analysis. Analysis of
covariance (ANCOVA) was used to compare the
IGT blocks, and total scores by controlling age,
education status, STAI, and BDI scores in paired
groups. In cases where IGT scores did not meet
normal distribution conditions, Quade's ANCOVA
analysis was performed by transforming age, edu-
cation status, STAI, BDI scores, and dependent
variables into ordinal values. Pearson’s correlation
analysis was used when the correlations between
variables were provided with normal distribution
conditions, and when normal distribution was not
achieved, Spearman’s correlation analysis was
used. Statistical alpha significance level was accep-
ted as p<0.05.

RESULTS

Social anxiety disorder versus health control

There were 151 participants, including 79 with
SAD, and 72 HCs. Sociodemographic characteris-
tics and clinical scale scores of the patient and con-
trol groups are compared in Table 1. There was no
statistically significant difference between the
patient and control groups in terms of age
(p=0.554), sex (p=0.167), and education years
(p=0.133). Depression and anxiety (STAI-1, STAI-
2) scores of patients with SAD were significantly
higher than in the HCs (p<0.001, Cohen’s d =1.32,
p<0.001, Cohen’s d =1.31, and p<0.001, Cohen’s d
=1.62, respectively). LSAS-anxiety and LSAS-
avoidance scores of patients with SAD were statis-
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Table 1. Demographic features, clinical data, impulsivity, and decision-making scores of the participants

Variables SAD (n=79)> HC (n=72)* t,Z,x7
Age (yr) 24.8-6.1 25.1-5.7 0.592°
Sex (Female), n (%) 35(44.3) 40(55.6) 1,908¢
Education (yr) 14.2-2.8 14.9-2.2 -1,512°
BDI scale scores 21.1-12.5 7.7-7 -6.877¢
STAI-1 (state) 46.6-11.3 33.2-9.1 79710
STAI-2 (trait) 55.9-11.8 38.2-10 9,859
LSAS-fear 59.1-15.2 41.5-11 8,108"
LSAS-avoidance 55-15.8 37.1-8 -7.406¢
BIS-15np 11-3 9.2-24 -3.508¢
BIS-15m 10.7-3.1 8.7-2.4 -3.961¢
BIS-15a 10.7-3.5 8.6-2.3 -3.967¢
BIS-15total score 32.5-8.6 26.5-6 4,968"
IGT-1 (1-20) 2443 -2.2-4.3 -0.115¢
IGT-2 (21-40) -0.5-4.2 -0.2-3.6 -0.578¢
IGT-3 (41-60) -0.1-4.5 0.4-5.1 -0.081¢
IGT-4 (61-80) -0.4-5.1 0-5.7 -1.1424
IGT-5 (81-100) 1.1-6.4 -0.3-8.3 -0.935¢
IGT-total score (1-100)  -2-15.3 -2.4-16.3 -0.203¢

Quade’sANCOVA
P F P n2
0,554
0,167
0,133
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0,908
0,536
0,935
0,253
0,34
0,839

0,643
0,004
0,015
0,521
0,617
0,007

0,424 0,004
095 -
0,902 -
0,472 0,003
0,433 0,004
0932 -

Abbreviations: BDI: Beck depression inventory scale, BSIa: Barratt Impulsiveness Scale-Short Form- attentional impulsivity,
BIS-15m: motor impulsivity, BIS-15np: non-planning, IGT: Iowa Gambling Test, Hc: Healthy control, LSAS: Liebowitz
Social Anxiety Scale, SAD: Social anxiety disorder, STAI: State-Trait Anxiety Inventory

aData expressed as mean — standard deviation, "Student’s ttest, °Ch -Square test, “Mann-Whitney U test.

tically higher than the control group (p<0.001,
Cohen’s d =1.33, and p<0.001, Cohen’s d =1.42,
respectively) (Table 1).

The BIS-15 total scores (p<0.001, Cohen’s
d=0.81) BIS-15np (p<0.001, Cohen’s d=0.66),
BIS-15m (p<0.001, Cohen’s d=0.72), and BIS-15a
(p<0.001, Cohen’s d=0.83) for SAD were higher
than the HCs. Risk-taking behavior was defined as
the total number of cards taken from advantageous
and disadvantageous decks for each block.
According to this, the IGT-total score, IGT-1, IGT-
2, IGT-3, and IGT-4 performance of the SAD group
was similar to the HCs. The IGT-5 score perfor-
mance of the HC group was significantly worse
than the SAD group (p=0.34, Cohen’s d= 0.19).
However, when the education, age, depression, and
anxiety scores of the patient and control groups
were fixed and their IGT scores were compared, no
difference was found according to the Quades

uSAD - HC

A B C D

ANCOVA analysis (Table 1), (Fig 1).
Generalized type versus nongeneralized type

The comparison of sociodemographic data and test
scores of patients with generalized type and non-
generalized type SAD is shown in Table 2. There
was no statistically significant difference between
subtypes in terms of age (p=0.219), sex (p=0.078),
duration of education (p=0.286), and comorbidi-
ties (p=0.091). There was no significant difference
between STAI-trait, BIS-15-total score, and sub-
scales between the generalized type and the non-
generalized type. Although there was no significant
difference between the two types concerning
impulsivity, the nongeneralized type had higher
impulsivity scores. BDI, STAI-state, LSAS-anxiety
and LSAS-avoidance scores were significantly high-
er in the generalized type than in the nongenera-

B Generalized type

20

15

10

5

0
A B C D

Nongeneralized type

w
O

Fig.1. The Total Advantageous (C and D) and Disadvantageous (A and B) card selection in Social anxiety disorder (SAD), an
healthy controls (HC).
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Table 2. Comparison of subtypes of SAD

Variables Generalized (n=47)* Nongeneralized (n=32)*
Age (yr) 24.1-5.4 25.8-6.9
Sex (Female), n (%) 17(36.2) 18(56.2)
Education (yr) 14.2-2.8 14.9-2.2
Comorbidity, n (%) 35(14.5) 18(56.2)
BDI scale scores 24.5-11.6 16.1-12.1
STAI-1 (state) 48.9-11.2 43.2-10.6
STAI-2 (trait) 57.9-11.6 52.8-11.6
LSAS-fear 64.4-14.6 51.5-12.9
LSAS-avoidance 60.9-14.7 46.5-13.3
BIS-15np 10.9-2.9 11.2-33
BIS-15m 10.6-2.8 11-3.5
BIS-15a 10.3-3.3 11.2-3.7
BIS-15total score 31.8-7.7 33494
IGT-1 (1-20) -1.5-4.8 -2.4-39
IGT-2 (21-40) -0.8-4.3 0.06-4
IGT-3 (41-60) -0.6-4.1 0.7-4.9
IGT-4 (61-80) -1-54 0.4-4.5
IGT-5 (81-100) 0.2-5.7 2.2-7.3
IGT-total score (1-100)  -4.6-14.7 1.7-14.8

ANCOVA
t,Z, Xt p value F p value n2
1° 0,219
3,111¢ 0,078
-1,068¢ 0,286
2,862°¢ 0,091
-3.095° 0,003
-2.290° 0,025
-1.937° 0,056
-4.050° <0.001
-4.438° <0.001
-0.4634 0,643
0,591° 0,556
1,095° 0,277
0,845° 0,401
-0.698¢ 0,485 2,237 0,139 0,028
0,948 0,346 0,641 0,426 0,009
1,252° 0,214 1,79 0,185 0,024
-1.6454 0,1 3,599 0,062 0,045
1,374° 0,174 1,989 0,163 0,027
20 0,067 4,731 0,033 0,061

Abbreviations: BDI: Beck depression inventory scale, BSIa: Barratt Impulsiveness Scale-Short Form- attentional impulsivity,
BIS-15m: motor impulsivity, BIS-15np: non-planning, IGT: Towa Gambling Test,Hc: Healthy control, LSAS: Liebowitz Social
Anxiety Scale, SAD: Social anxiety disorder, STAI: State-Trait Anxiety Inventory

*Data expressed as mean — standard deviation, Student’s ttest, °Ch -Square test, “Mann-Whitney U test.

lized type (p=0.03, Cohen’s d =0.80, p=0.025,
Cohen’s d =0.53, p<0.001, Cohen’s d =0.94 and,
p<0.001, Cohen’s d =1.04, respectively). There
was no significant difference in IGT-total score and
sub-blocks between the generalized type and the
nongeneralized type. However, the IGT-total score
was significantly lower in patients with generalized
type SAD in the ANOVA analysis when depression,
anxiety, age, and education were controlled for
(p=0.033, Cohen’s d =-0.43) (Table 2), (Figl,2).

In the generalized type, only Barratt-total and IGT-
5 were significantly negatively correlated (r=-
0.306; p<0.05). There was no significant correla-
tion between Barrat's subscales and LSAS sub-
scales and the IGT. In the nongeneralized type,
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only BIS-15a, and IGT-2 were significantly nega-
tively correlated (r= -0.400, p<0.005). There was
no significant correlation between the others.

DISCUSSION

In this study, we compared risk-taking and deci-
sion-making performance in patients with SAD
under ambiguous situations with HCs. One of the
main results of this study is that the decision-ma-
king performance of patients with SAD under
uncertainty was similar to that of the HCs. Patients
with SAD preferred advantageous decks like HC
parti-cipants and learned to avoid disadvantageous
decks (see Fig 3 ).

Fig.3: Decision-making between generalized and nongeneralized types. The mean net number of chosen cards (C+D) —(A+B) by

generalized and nongeneralized types, across five blocks each consisting of 20 trials. Positive net scores reflect advantageous decision-

making performance, while negative net scores reflect disadvantageous decision-making performance.
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Somatic markers are regulated in the emotional
circuits of the brain, specifically, in the ventromedi-
al prefrontal cortex (vmPFC), and are suggested to
aid decision-making in ambiguous situations
(21,25). In ambiguous situations, somatic markers
work like automatic alarms, marking available
response options with an emotional signal (25).
These auto-alarms enable accurate decision-mak-
ing from fewer options (22). Somatic cues of good
or bad choices enable people to make and maintain
useful decisions (21). From this point of view, it can
be argued that patients with SAD can develop
somatic markers in this task.

It is noteworthy that patients with SAD outper-
formed healthy controls in the “conceptual” period
(block 5) when the participants understood the
reward/punishment differences between the IGT
bundles and reached a fully conscious knowledge of
the content of the task. This finding shows that
patients with SAD comprehended the content of
the task towards the end of the test and turned to
advantageous decks. However, the same finding
was not observed in healthy participants. During
the IGT, as healthy participants learn the approxi-
mate frequency and magnitude of reward and pu-
nishment through trial and error, participants are
expected to direct their preference to advantageous
cards (52). In the IGT task, healthy participants
were found to perform poorly (53). Normal adults
who describe themselves as risk takers make more
choices from disadvantaged decks than advanta-
geous decks (20). The reason for the low perfor-
mance of healthy participants during the IGT was
explained by reasons such as excitement seeking,
disinhibition, impulsivity, and lack of motivation
(53-55). While stress encourages risk taking in
individuals with low social anxiety, it causes risk
aversion in individuals with high social anxiety (35).
High negative affect was associated with greater
avoidance of high loss decks, and high positive
affect was associated with more selection than high
gain decks (56). In addition, individuals with high
trait anxiety were found to be associated with
impaired decision making in IGT (57). Individuals
with different trait anxiety may react in a certain
way under stress and may differ from each other in
their initial decision-making performance (57,58).
The lack of difference between the patient group
and the control group in our study may be due to
the robust decision-making ability of patients with
SAD or the poor performance of the HCs.

Turkish J Clinical Psychiatry 2023;26:282-292

We found some important differences in decision-
making strategies under ambiguous situations
according to clinical subtypes of SAD. Patients with
generalized-type SAD made more choices from
disadvantaged and risky decks. They were more
sensitive to immediate rewards rather than long-
term gains, and their choice resulted in a net loss.
The patients with the nongeneralized type, on the
other hand, chose more advantageous packs in the
long run, winning less and losing less, and their
selections resulted in net profits. The decision-
making behavior of patients with the generalized
type can be thought of as taking immediate com-
forting action, such as avoiding, instead of thinking
about the long-term disadvantageous conse-
quences of avoidance, as in real life. In other
words, the avoidance behavior of patients with
common-type SAD can also be interpreted as not
being able to make a long-term profit-loss analysis
correctly because when their strategy in the task is
a choice that will bring immediate reward, they
make that choice and ignore future possibilities

(Fig 2).

Poor performance in the IGT has also been associ-
ated with reverse learning (17,25) because disad-
vantageous decks (A and B) are clearly associated
with higher payoffs at the start of the task. After a
few tries, participants should learn that these decks
are at a disadvantage because they lead to losses in
the long run (17). Accordingly, successful perfor-
mance in the IGT typically involves moving from
risky decks to less risky decks that initially seem
rewarding but are gradually associated with greater
penalties (16). From this point of view, it can be
said that the generalized type has weak reverse
learning skills under uncertain situations.

To see the increasing learning effect of both sub-
types in the gambling task, when the block net
scores throughout the 5 blocks were examined, it
was seen that the scores of the nongeneralized type
increased above 0 from block 1. The nongeneral-
ized type increased their performance by choosing
more advantageous decks after the first 20 card
selections and managed to show a learning effect.
By contrast, the generalized type showed a learning
effect only in the fifth block and continued to
choose from disadvantageous cards in the other
blocks. It is thought that a successful decision-ma-
king performance is related to different cognitive
functions such as evaluating the loss-gain possibili-
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ties, making profit-loss analysis, keeping the deci-
sion in memory in the previous election, and using
the feedback obtained after the elections (59).
From this point of view, it is thought that the ge-
neralized type group could not benefit from feed-
back and did not have a learning effect (see Fig 3 ).

Patients with generalized type SAD were found to
show more anxiety, poorer skills, and less positive
thinking during behavioral tests (13,60). It was
found that patients with the nongeneralized type
showed more anticipatory anxiety and higher heart
rate than the common type and controls in beha-
vioral tests (13). In another study, the nongenera-
lized type showed a higher heart rate during beha-
vioral testing than the generalized type (60). SMH,
claims that somatic activation secretly drives deci-
sion-making (22). Skin conductivity responses such
as heart rate and muscle tension are some of these
somatic cues. According to this hypothesis, every
behavioral possibility is associated with uncon-
scious somatic responses evoked by its previous
consequences (61). Somatic states evoked by emo-
tions are associated with positive or negative out-
comes, then reactivate this state through the
somatosensory cortex, influencing decision-making
(23). Impairments in this task in patients with ge-
neralized-type SAD may be related to an impair-
ment in somatic activation.

SMH suggests that impairment in emotions and
feelings negatively affects decision-making (21)
because, in ambiguous situations, somatic markers
are assumed to mark possible options with an emo-
tional signal about the good or bad of the associa-
ted outcome (53). Studies have shown that patients
with the common subtype and early-onset SAD
exhibit more severe symptoms and greater beha-
vioral inhibition (62). It has been found that
patients with SAD of the generalized type are more
sensitive to environmental threats, do not seek no-
velty, and show more behavioral inhibition than
those with the nongeneralized type (63). Binelli et
al. examined a group of patients with high social
anxiety levels as harm avoidant, a low novelty-seek-
ing cluster, and a novelty-seeking impulsive cluster.
It was observed that the majority of the people in
the first group showed behavioral suppression,
tried to control themselves excessively, and avoided
taking risks, whereas the other group was prone to
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risk-taking, and exhibited impulsive and aggressive
behaviors (64). In a study conducted by Kashdan
and Hofmann in 2008, patients with the genera-
lized type of SAD were examined in two different
subgroups, low novelty seeking and high novelty
seeking. The first group was characterized by social
anxiety and avoidance and low novelty seeking, and
the second group was characterized by high novelty
seeking tendencies. In this group, it was stated that
there may be impulsive decision-making behavior
in parallel with difficulty in emotion regulation,
novelty seeking, and risk proneness (65). There are
also criticisms suggesting that SAD should be seen
as a continuum of severity, and that when social
anxiety is controlled, the differences between sub-
types disappear (66). We think that the findings in
the decision-making processes of the subtypes in
our study can contribute to the current discussions.

An interesting finding of our study was that there
was a significant negative correlation between
Barratt-total and IGT-5 in patients with generalized
type. It may be possible to interpret this finding in
the following way. Bechara et al. reached the fol-
lowing results in a study they conducted on the pro-
cess of choosing from advantageous decks.
Regardless of whether the participants chose from
the A and B decks after the first 10 card selections,
they defined this period as the pre-punishment
period because they did not face any punishments.
The pre-hunch period is when participants have yet
to grasp the content of the task, choosing cards
from the A or B decks and facing a few penal sanc-
tions. When healthy participants can develop an
idea that decks A and B are riskier when approach-
ing about 50 cards, this has been described as the
hunch period. The conceptual period is defined as
when healthy participants consciously reach full
knowledge of what is going on in the content of the
task as they approach about 80 cards (50). It can be
concluded in our study that the generalized type
reached the conceptual period, becoming aware
that something was wrong. They realized that they
should not avoid social situations. However, high
impulsivity can cause them to make disadvanta-
geous decisions despite the knowledge that some-
thing is wrong.

The most important limitation of our study is the
high rate of comorbidities in patients with SAD.
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Studies show that there is a high rate of comorbid
diagnoses in patients with SAD (67,68). Another
limitation of our study is the low mean age of both
the patient and healthy control groups. We can re-
commend repeating the study in a wider age range.
Finally, the fact that we did not look at skin conduc-
tivity during the task can be considered another
limitation. For both high and low trait anxiety, skin
conductance responses before choosing advanta-
geous cards were found to predict IGT perfor-
mance (57). Future studies that evaluate decision-
making along with skin conductivity to elucidate
the effect of somatic markers on decision-making
processes in patients with SAD and their subtypes
may lead to further enlightenment.

CONCLUSION

In conclusion, according to the findings of our
study, decision-making performance in patients
with SAD is similar to that of healthy controls. The
ability to make decisions under uncertainty of
patients with the generalized subtype was found to
be impaired compared with those with the non-
generalized subtype. This suggests that the deterio-
ration in the generalized subtype may be related to
the short-term winning but long-term losing choi-
ces and the inability to benefit from feedback. We
believe that this differentiation in the decision-
making processes of SAD subtypes will contribute

to a better understanding of generalized and non-
generalized subgroups.
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SUMMARY

Objective: We aimed to assess clinical (type, grade, symptom, quality of life), demographical, and psychological
(social support, anxiety, and depression) risk factors of suicidality among newly diagnosed cancer patients in Turkey.
Method: 122 cancer patients within their first month of diagnosis were enrolled in the study. Sociodemographic
Form, Suicide Probability Scale (SPS), Multidimensional Scale of Perceived Social Support (MSPSS), European
Organization for Research and Treatment (EORTC) quality of life questionnaire (QLQ-C30), Edmonton Symptom
Assessment System (ESAS), and Hospital Anxiety and Depression Scale (HADS) were given to the patients.

Results: There were no relationships between SPS scores and age, gender, having metastatic cancer, being religious,
marital status, having health insurance or employment. The EORTC QLQ-C30 cognitive function (p= 0.003, r= -0.267)
and emotional function (p= 0.006, r= -0.249) and social function (p= 0.019, r= -0.212) were found to be negatively
and weakly correlated with SPS. Among ESAS variables, only severe insomnia was significantly correlated with high
SPS scores (p= 0.012). There were no statistical significance between SPS scores and having anxiety (p=0.110) or
depression (p=0.591). There was no statistically significant relationship between SPS and MSPSS scores.

Discussion: There have been no study published in the literature that assesses the correlation between suicide risk
and a variety of clinical and sociodemographic characteristics among Turkish cancer patients who have just received
a diagnosis. According to our results, special attention must be given to cancer patients with severe insomnia and
poorer cognitive, emotional, and social functioning.

Key Words: Anxiety, depression, functioning, cancer, suicide

INTRODUCTION risk factors may show regional and cultural diffe-
rences. For example, in Turkey, suicidal behaviors
are lower in the elderly population (3).
Additionally, suicide rates in Turkey are lower com-
pared to western countries and similar to those of
Muslim countries (3).

A diagnosis of cancer may cause psychological dist-
ress which may negatively affect treatment compli-
ance and life quality and may result in psychiatric
disorders that may lead to suicide (1). The risk of
suicide among cancer patients has been found 4.4
times that of the general population (2).  Although it is mostly detectable and preventable,
Demographic risk factors for suicide among cancer ~ the majority of suicides among cancer patients
patients in western countries are similar to those  seems to occur within 1 month of their last medical
among the general population; higher in elderly, visit (4). It would sometimes be challenging for

white, and unmarried males (2). However, suicide ~ oncology healthcare professionals, especially in
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newly diagnosed patients, to distinguish normative
grief symptoms which are expectable after diagno-
sis. Unfortunately, suicide risk is highest in the ini-
tial period after diagnosis and oncology healthcare
professionals’ training and awareness on identif-
ying suicide risk is reported to be lacking (5,6).

In the current study we aimed to assess clinical
(type, grade, symptom, quality of life), demograp-
hical, and psychological (social support, anxiety,
and depression) risk factors of suicidality among
newly diagnosed cancer patients in Turkey.

METHOD

In this cross-sectional descriptive study, we inclu-
ded patients who have been newly diagnosed with
cancer (within one month of diagnosis) and were
admitted to Izmir Katip Celebi University Ataturk
Research and Training Hospital Medical Oncology
Clinic for treatment from June 2020 to March 2021.
Among 286 patients admitted to the clinic, 122
newly diagnosed cancer patients agreed to partici-
pate in the study. The eligibility criteria for inclu-
sion in the study were patients who were 18 years
old or older, intended to undergo chemotherapy,
and have been informed of their cancer diagnosis.
Patients with mental retardation, cognitive disorder
or an inability to comprehend Turkish language
were excluded. The study protocol received an
institutional review board approval (TPF-20H03)
according to the provisions of the Declaration of
Helsinki, and all participants provided informed
consent.

Sociodemographic Data Form, Suicide Probability
Scale (SPS), Multidimensional Scale of Perceived
Social Support (MSPSS), European Organization
for Research and Treatment (EORTC) quality of
life questionnaire (QLQ-C30), Edmonton
Symptom Assessment System (ESAS), and
Hospital Anxiety and Depression Scale (HADS)
were given to the patients.

Sociodemographic Data Form: In this form, there
are 15 questions about sociodemographic data of

Turkish J Clinical Psychiatry 2023;26:293-299

the patients prepared by the researchers including
age, education, religion, employment, marital sta-
tus, disease and treatment history, alcohol and drug
consumption, and tobacco use. The Eastern
Cooperative ~ Oncology  Group  (ECOG)
Performance Status score was also noted. ECOG
score assesses the quality of life and degree of well-
being in patients with cancer. ECOG 0 represents
asymptomatic (fully active, able to carry on all pre-
disease activities without restriction), ECOG 4
means bedbound (completely disabled, cannot
carry on any self-care), and ECOG 5 is equal to
death.

Hospital Anxiety and Depression Scale (HADS):
HADS is a self-report scale developed by Zigmond
and Snaith which is used to determine anxiety and
depression levels (7). It consists of 14 questions,
each of which is scored between 0-3. Anxiety and
depression are evaluated with seven questions
each. The lowest possible scores for depression and
anxiety are 0, and the highest possible scores are
21. Higher scores indicate increased severity of
anxiety or depression. The reliability and validity of
the Turkish language version were examined by
Aydemir et al. and Cronbach alpha coefficients for
anxiety is 0.85 and for depression is 0.78 (8). Cut-
off scores for Turkish society have been determined
as 7 for anxiety and 10 for depression (8).

Suicide Probability Scale (SPS): This scale evaluates
the risk of suicide in adolescents and adults and
includes 36 items with responses on a 4-point
Likert-type scale. High scores on the scale indicate
a high probability of suicide. Turkish validity and
reliability study was conducted by Atli et al. and
Cronbach alpha coefficient is 0.89 (9).

European Organization for Research and Treatment
quality of life questionnaire EORTC QLQ C30 (ver-
sion 3.0): EORTC-QLQ-C30 (version 3) was trans-
lated and validated in the Turkish language by
Hoopman et al. (10). It has been developed for
patients’ self-assessment. It is a “30-item cancer-
specific questionnaire” designed for patient self-
completion. It is organized into functional scales
(physical function, role function, cognitive func-
tion, emotional function, social function), symptom
scales (fatigue, pain, dyspnea, loss of appetite,
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insomnia, diarrhea, constipation, nausea—vomiting,
and financial difficulties), and global health status.
It also includes a single item assessing the overall
quality of life. Cronbach alpha coefficient are all
above 0.70 except cognitive function subscale which
is 0.57 (10). The scale scores are transformed into a
0 to 100 scale. Therefore, a high score on the func-
tional scale represents a high level of functioning; a
high score on a symptom scale represents a high
severity level of symptoms (11).

Edmonton Symptom Assessment System (ESAS): The
ESAS scale was developed by Eduardo Bruera et
al. to improve the management of care for patients
with cancer (12). The main rule (golden rule) of the
symptom assessment is based on the opinion of a
patient regarding the severity of his/her symptoms
(13). The ESAS is designed to assist in the assess-
ment of nine symptoms that are common in
patients with cancer: pain, tiredness, nausea,
depression, anxiety, drowsiness, appetite, loss of
well-being, and shortness of breath (there is also a
line labeled as “Other Problems”). The patients
were asked if, in addition to the nine listed symp-
toms, they have other symptoms. The additional
symptoms reported by patients were as follows: (1)
skin and nail changes, (2) mouth sores, and (3)
hand numbness. The severity at the time of the
assessment of each symptom was rated on a numer-
ical scale from 0 to 10, with 0 meaning that the
symptom was absent and 10 meaning the worst pos-
sible severity.

Multidimensional Scale of Perceived Social Support
(MSPSS): 1t was developed by Zimet et al. and
adapted into Turkish by Eker and Arkar (14, 15).
Cronbach alpha coefficient is 0.89 in the Turkish
version (15). This instrument evaluates the qualita-
tive presence of social support. Each item is graded
using a 7-point scale with Likert-type ratings. Totals
of the subscale of the instrument vary between 4
and 28, while the total scores can be between 12
and 84. Higher scores indicate higher perceived
social support. Accordingly, participants were
grouped as “low social support” (12-48 points),
“intermediate social support” (49-68 points), and
“high social support” (69-84 points).
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Statistical analysis

Survey results were analyzed with IBM SPSS 20.0
Statistics (IBM Corporation, New York, USA)
package program. Categorical data were indicated
by numbers (n) and percentages (%). The numeri-
cal data that met the parametric assumptions are
shown with arithmetic mean * standard deviation
(mean = SD) and minimum-maximum (min-max)
values; those that did not meet the parametric
assumption were expressed with median and
interquartile range (IQR). The parametric assump-
tion was assessed by the Kolmogorov-Smirnov test.
The Chi-square test was used to compare categori-
cal data. Post-hoc Bonferroni correction was used
to compare more than two groups. Mann-Whitney
U test was used to compare two independent vari-
ables that did not meet the parametric assump-
tions, and the Kruskal Wallis test was used to com-
pare more than two nonparametric variables. The
relationship between the two groups was examined
with Spearman’s correlation analysis. p<0.05 value
was considered statistically significant.

RESULTS

Among 122 patients, 67 (54.9%) were women and
55 (45.1%) were men. The average age of the par-
ticipants was 56,85 =+ 13,30. Ninety-nine (81.1%) of
the participants were married and 23 (19.9%) were
single. 114 (93.4%) patients were religious whereas
8 (6.6%) were not. Ten (8.2%) of them did not have
any health insurance and 100 (82%) patients were
unemployed.

Seventy-two (59.0%) patients were receiving adju-
vant chemotherapy while 50 (41.0%) patients were
receiving chemotherapy due to metastatis. Most of
the patients had ECOG 0 performance score
(n=107; 87.7%). Primary cancer localizations were;
27 (22.1 %) colorectal cancer, 40 (32.8%) breast
cancer, 12 (9.8%) lung cancer, 8 (6.6%) gastric or
esophageal cancer, 5 (4.1%) pancreatic cancer and
29 (23.8%) cancer of other primaries. There were
not statistically significant relationships between
SPS scores and age (p=0.225), sex (p=0.167), ha-
ving metastatic cancer (p=0.174), being religious
(p=0.662), marital status (p=0.257), having health
insurance (p=0.470) or employment (p= 0.879)
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Table 1. SPS scores according to characteristics of the patients.

n (%) SPS (mean—sd) t/U values p
Age
<65 82 (67.2%) 85.04-9.57 1.176%* 0.242
>65 40 (32.8%) 82.88-9.47
Marital Status
Married 99 (81.1%) 84.62-8.93 0.679%* 0.257
Single 23 (19.9 %) 83.11-12.01
Sex
Male 55 (45.1%) 83.45-10.91 0.275% 0.167
Female 67 (54.9%) 82.74-9.43
Metastasis
Yes 50 (41%) 85.13-10.48 -0.762* 0.174
No 72 (59%) 83.78-8.88
Religiosity
Yes 114 (93.4%) 84.42-9.64 391.5%%* 0.662
No 8 (6.6%) 83.09-8.58
Health Insurance
Yes 112 (91.8%) 84.42-9.58 414%* 0.470
No 10 (8.2%) 81.69-8.78
Employment
Yes 22 (18%) 83.45-10.01 1030.5%* 0.879
No 100 (82%) 83.09-10.15
Smoking
Yes 27 (22.1%) 90.08-10.14 751%* 0.003
No 95 (77.9%) 82.87-8.83
Suicide thought last month
Yes 4 98.30-13.96 83.5%* 0.029
No 118 83.69-8.92
Past suicide attempt
Yes 7 93.01-9.18 190.5%* 0.020
No 115 83.81-9.35

“Independent samplest-test, ““Mann Whitney U test,
SPS: Suicide Probability Scale

(Table 1). negatively and weakly correlated with SPS scores.

There were no statistically significant relationships

The EORTC QLQ-C30 physical function, role between other function subscales of EORTC QLQ-

function, cognitive function, emotional function,
social function subscale scores and global health
status scores were 67.73%£24.22, 73.80%£29.91,
79.58+23.80, 75.35%£24.11, 76.40£26.78, and
58.40+26.34 respectively. Cognitive function (p=
0.003, r= -0.267) and emotional function scores
(p= 0.006, r= -0.249) were found to be negatively
and weakly correlated with SPS scores. Social func-
tion (p= 0.019, r= -0.212) scores were found to be

Table 2. Correlations between SPS and EORTC
QLQ-C30 subscales.

Suicide Probability Score

C30 and SPS (Table 2).

With using Edmonton Symptom Assessment
System, we compared symptom severity and suici-
dality. Only severe insomnia was significantly cor-
related with high SPS scores (p= 0.012). Other
symptoms like pain, fatigue, nausea, constipation,
anorexia, shortness of breath and well-being were
not found to be related with suicide risk (Table 3).

According to the cut-off scores, 45.9% (n=56) and
18.9% (n=23) of the patients had depression and

EORTC QLQ-C30 r ik anxiety, respectively. There was not any statistical
Physical function -0.108 0.238 . g . .
Role function 0.00 0.997 significance between SPS scores and having anxiety
- =0.110) or depression (p=0.591) (Table 4).
Cognitive function 0.267 0.003 (p ) p (p ) ( )
Emotional function -0.249 0.006
Social function 0212 0.019 The average score of MSPSS were 69,80+14,19.
Global health status  -0.009 0.920 There was no statistically significant relationship

“Spearman’s correlation analysis.

SPS: Suicide Probability Scale, EORTC QLQ-C30:
European Organization for Research and Treatment
Quality of Life Questionnaire

Turkish J Clinical Psychiatry 2023;26:293-299

between SPS and MSPSS scores (p= 0.451).
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Table 3. Relationship between ESAS and SPS scores

Symptom Severity

None Mild Moderate Severe p
SPS (mean—sd) SPS (mean—sd) SPS (mean—sd) SPS (mean—sd)
Insomnia 81.06-8.11* 85.46-9.49 83.62-9.14 89.82-10,99* 0.012*
Pain 84.86-9.20 82.12-7.71 84.02-10.35 87.37-11,32 0.237
Fatigue 84.59-8.92 83.58-8.83 82.74-10.29 87.40-10,42 0.328
Nausea 83.76-8.79 84.62-10.68 85.21-9.47 85.69-11.77 0.894
Constipation 84.34-9.41 76.94-10.01 83.23-6.29 91.87-9.71 0.056
Anorexia 84.28-9.77 84.14-8.72 83.90-9.04 85.17-11.16 0.971
Shortness of 83.89-9.08 83.26-10.38 89.03-8,13 84.10-11.24 0.309
Breath
Well-being 87.30-8.82 81.88-8.50 83.73-9.04 86.32-11,55 0.124

“The difference between none and severe sample groups

ESAS: Edmonton Symptom Assessment System, SPS: Suicide Probability Scale

DISCUSSION

To the best of our knowledge, this is the first study
that examines the association between suicidality
and a wide range of demographical, clinical, and
psychological factors among newly diagnosed can-
cer patients in Turkey. We found that having severe
insomnia and lower cognitional, emotional, and
social functioning is related to higher suicide prob-
ability. There was no correlation between suicidali-
ty and demographic or social factors among newly
diagnosed cancer patients.

Previous studies investigating the associations
between physical symptoms and suicidality among
cancer patients reported that pain and anorexia
enhance suicide risk (16,17). But we didn’t find any
correlation between suicidality and any symptom
except insomnia. Unlike previous studies, we
included only newly diagnosed cancer patients who
applied to our outpatient clinic. Therefore, pain
and lack of appetite may not be as severe as in hos-
pitalized patients which may explain these contra-
dictory results. Thus, only one-sixth of our patients
had severe pain and only one-sixth had severe
anorexia. Besides, we found that severe insomnia is
related to increased suicidality. Consistent with our
results, Qingyi et al. demonstrated significant asso-
ciations between insomnia and suicidal ideation
among Chinese patients with cancer (18). Insomnia
is generally considered an independent risk factor
for suicide. Because after psychiatric disorders and
related symptoms are controlled, the risk of suicide
continues as long as sleep problems persist (19). It
is hypothesized that insomnia may have an indirect
effect on suicidal behavior by altering endocrino-
logical and immunological pathways (20). For
example, the serotonergic system takes a role in the
sleep-wake cycle and its dysfunction is related to
suicidal behaviors. Furthermore, insomnia is relat-
ed to cognitive impairments which is also a media-
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tor for suicide (20). Therefore, clinicians should
pay particular attention to the sleep quality of their
patients; should screen their patients for sleep dis-
turbances, assess the severity of the problem, and
provide appropriate interventions.

It has been shown in many studies that cancer
patients frequently experience functional limita-
tions and changes in family and social roles, which
lowers their life quality (21,22). Furthermore, lower
quality of life has been shown to increase suicidality
among cancer patients (23). Consistent with this
data we found negative correlation between life
quality in terms of cognitive, emotional, and social
functioning and suicide probability. Evidence indi-
cates that after diagnosis, cancer patients face sig-
nificant psychological stress and individuals with
poorer cognitive skills are more likely to experience
suicidal ideation in response to stress (24,25). We
can speculate that receiving a diagnosis of cancer
may increase suicidality by increasing stress in
patients with lower cognitive functioning in the
short term but self-rating scales for cognitive func-
tion may have limitations and could be biased.

Cancer patients have an increased risk for depres-
sive and anxiety disorders, affecting 20% and 10%
of them, respectively (1). We found depression in
almost half of the patients and anxiety in one-fifth.
Compared to the literature, the high rates of anxi-
ety and depression in our study may be due to the
use of different diagnostic tools and patient group
characteristics. In a recent study from Turkey that

Table 4. Relationship between HADS and Suicide Probability

HADS n (%) Suicide Probability  p
(mean — sd)

HADS-A 23 (18.8%)  91.70 - 10.04 p=0.591

>10

HADS-A 99 (82.2%)  82.62-8.62

<10

HADS-D>7 56(459%) 85.60 - 10.55 p=0.110

HADS-D<7  66(54.1%)  83.26 —8.54

HADS: Hospital Anxiety and Depression
(A: Anxiety, D: Depression subscale)

Turkish J Clinical Psychiatry 2023;26:
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used the same tools with our study, the rates of
depression and anxiety symptoms were reported
similar to our results as 52.7% and 29.2% (26).
Contrary to our hypothesis and previous studies,
we found no correlation between suicide probabili-
ty and having anxiety or depression according to
HADS (27-29). This is maybe due to the risk of sui-
cide varies depending on the nature of
depressive/anxiety disease and other circumstances
like the previous history of suicide, age, social sta-
tus, religiosity, and spiritual beliefs (30,31).
Although depression and anxiety disorder rates in
Turkey are similar to western countries, suicide
rates are much lower (32). This data indicates that
suicide is a complex condition that cannot be simp-
lified by diagnosis of psychiatric disorders.

We also did not find any correlation between suici-
dality and perceived social support which is incon-
sistent with previous studies (33). Compared to
previous studies, we found higher perceived social
support scores in our patients. This may indicate
that patients have lower expectations from their
family, friends, and significant others in the early
period and their social support is higher compared
to the later stages of the disease. Being an elder is
a known risk factor for suicide in both the general
population and among cancer patients but we
didn’t find any enhanced risk in this population.
Living in an extended family for all generations
thought to protect elderly from loneliness and psy-
chological difficulties.

First and perhaps the most important limitation to
our study is the recruitment process of patients; it
is not clear whether the patients who refused to
participate in the study were less or more prone to
the suicide. Lack of motivation to participate may
indicate the latter, therefore generalizability of our
study is limited. Further limitations arise from the
cross-sectional structure of the study, which may
increase potential bias of self-reported scales. Also
the low number of participants in the study limited
our statistical ability to search for further associa-

tions by means of regression analyses.

Further studies are needed to examine the poten-
tial mediating and moderating factors that may
influence the relationship between suicide risk in
patients with cancer. Also, further research is need-
ed to develop reliable and valid screening tools for
suicide risk in patients with cancer. Finally, future
studies should consider using objective measures of
cognitive function to validate the self-reported cog-
nitive function scores.

CONCLUSION

There has been no study published in the literature
that assesses the correlation between suicide risk
and a variety of clinical and sociodemographic
characteristics among Turkish cancer patients who
have just received a diagnosis. According to our
results, special attention must be given to cancer
patients with severe insomnia and poorer cognitive,
emotional, and social functioning. Suicide preven-
tion needs to be considered as one of the main
interventions to the patients diagnosed with cancer,
especially in the first month of receiving the diag-
nosis. So that, oncology medical professionals must
be adequately trained and be aware of the warning
indicators of suicide when they first deliver the
diagnosis.
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SUMMARY

Objective: We aimed to compare Total Oxidant Level (TOL), Total Antioxidant Level (TAL), Oxidative Stress Index (OSI),
Thiol/Disulfide levels, Plasma Malondialdehyde (MDA) levels in both plasma and erythrocyte patients with OCD and
healthy controls.

Method: Our study included 47 patients with OCD and 49 healthy controls. Sociodemographic data form was applied
to all participants, CGl and Y-BOCS were applied to the patient group. TAL and TOL measurements were made in both
plasma and erythrocytes, and Malondialdehyde (MDA) and Thiol/Disulfide measurements were made only in plasma.

Results: TAL, TOL, OSI and MDA values in the plasma of the patient and control groups were compared, no statistically
significant difference was found. However, erythrocyte TAS level was lower in the patient group (p<0.05) and OSlI level
was higher (p<0.05) in the patient group. While no difference was observed in plasma total thiol level in the patient
group compared to the controls, plasma native thiol levels were significantly higher (p<0.001) and plasma disulfide
levels were significantly lower (p<0.05).

Discussion: The high level of native thiol, an antioxidant molecule in plasma, in OCD patients can be interpreted as
an effort to compensate for the decreased antioxidant capacity in erythrocytes. According to these results, we think
that when evaluating oxidative stress parameters in psychiatric diseases such as OCD, it is important to study the
thiol/disulfide ratio as well as the total oxidant capacity of the plasma, and it would be appropriate to measure these
parameters not only in the plasma but also in the erythrocyte.

Key Words: Obsessive compulsive disorder, oxidative stress, thiol, disulfide, thiol/disulfide balance

INTRODUCTION
Oxidative stress arises when there's an imbalance

Obsessive-compulsive disorder (OCD) is a chronic
psychiatric condition characterized by obsessions
and/or compulsions, leading to significant function-
al impairment (1). Although genetic predisposition
and neurobiological factors are believed to con-
tribute to the etiology of OCD, its pathophysiology
remains not fully elucidated (1,2). In recent years,
oxidative free radical damage has been proposed as
a potential etiological factor for OCD (3).

DOI: 10.5505/kpd.2023.98853

between the production and consumption of free
radicals within an organism (4). This condition
results in an increased formation of free radicals,
impairment of the antioxidant defense mechanism,
and consequently, tissue damage (4). It's known
that the brain is sensitive to alterations in oxidative
metabolism and possesses limited antioxidant
capacity to tolerate oxidative stress (5,6). The iden-
tification of increasing neurodegenerative changes
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in neuropsychiatric disorders has given rise to the
notion that oxidative damage may be integral to the
etiology of these conditions (5,6). However, data
on the role of oxidative stress in the complex neu-
robiological underpinnings of OCD pathophysiolo-
gy are both limited and inconsistent. While some
studies report no difference in oxidative stress le-
vels in OCD, others suggest an alteration favoring
either antioxidants or oxidants (7-10).

Erythrocytes, or red blood cells, are among the
most affected by oxidative stress in the body (5).
The limited metabolism of erythrocytes makes
them susceptible to effects like oxidative stress
exposure (11). Therefore, evaluating erythrocyte
intracellular oxidative stress parameters in such
studies, alongside plasma oxidative stress parame-
ters, could be of significant importance.

Thiols, major and frequently utilized antioxidants
in plasma, play a critical role in preventing the
onset of oxidative stress in cells. They achieve this
functionality through their sulthydryl (-SH) groups.
Reactive oxygen species oxidize thiols in the envi-
ronment, leading to the formation of disulfides.
The dynamic thiol/disulfide balance is key in
antioxidant protection, signal transmission, apop-
tosis, enzymatic activity, transcription factor regu-
lation, and cellular signaling mechanisms (12).
Evaluating the thiol/disulfide homeostasis is con-
sidered critically important in understanding the
role of oxidative stress in the pathogenesis of di-
seases (12). Abnormal levels of thiol/disulfide ba-
lance have been demonstrated to be involved in the
pathogenesis of various diseases (13,14,15).
Literature does contain studies examining the rela-
tionship between the thiol/disulfide balance and
certain psychiatric diseases (16,17,18). However,
no study investigating the thiol/disulfide balance in
adult patients diagnosed with OCD undergoing
treatment has been encountered.

In our research, our primary objective was to eva-
luate oxidative stress parameters, specifically in the
context of the thiol-disulfide balance, in adult
patients diagnosed with OCD who were undergo-
ing pharmacological treatment. In addition, besides
samples taken from plasma, we aimed to assess
parameters related to the oxidative system in ery-
throcytes, given their capacity to reflect cellular-
level changes. Thus, in both patients with OCD and
healthy controls, we sought to compare levels of
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Total Oxidant Level (TOL), Total Antioxidant
Level (TAL), Oxidative Stress Index (OSI),
Thiol/Disulfide levels, and Plasma
Malondialdehyde (MDA) levels in both plasma and
erythrocytes. Furthermore, we hypothesized a
potential relationship between the severity of
obsessive-compulsive symptoms, levels of function-
ality, and the balance of thiol/disulfide along with
oxidative markers. We believe that our study will
contribute to the literature by providing data rela-
ted to the thiol/disulfide balance and oxidative sys-
tem parameters in both plasma and erythrocytes
within the context of OCD.

METHOD

Our study sample comprised patients diagnosed
with OCD and healthy controls who were matched
with the patient group in terms of age and gender.

Based on the power analysis conducted, to com-
pare the patient and control groups with a confi-
dence level of 95% (alpha=0.05) and a power of
80% (beta=0.80), the required minimum sample
size per group was calculated to be 41, assuming an
effect size of 0.63.

Participants included in our study were aged
between 18 and 65, had at least basic literacy, did
not have any known chronic physical illnesses as
verified by medical records and self-report, had no
substance use disorders, and did not exhibit medi-
cal conditions such as rheumatological diseases,
neurological diseases, severe obesity, pregnancy,
vascular diseases, or history of traumatic brain
injury. Moreover, participants who had been taking
xanthine oxidase inhibitors (e.g., allopurinol, folic
acid) or agents with antioxidant properties (e.g.,
vitamin E, vitamin C, N-acetyl cysteine) were
excluded.

Between December 2020 and June 2021, 62
patients who presented to the outpatient clinic of a
university hospital's psychiatry department and
were diagnosed with OCD by a psychiatric special-
ist/assistant according to DSM-5 were evaluated for
participation in the study (19). Eight patients were
excluded due to incomplete survey responses, and
seven were excluded due to the presence of concur-
rent psychiatric or chronic metabolic diseases
determined  after  psychiatric  assessment.
Ultimately, 47 patients diagnosed with OCD with-
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out co-morbid psychiatric conditions were included
in the study. All these patients were undergoing
treatment with drugs from the Selective Serotonin
Reuptake Inhibitor (SSRI) group. All the patients
included in the study had been under pharma-
cotherapy for at least two years, but had recently
presented to the outpatient clinic due to exacerba-
ted OCD symptoms. The healthy control group
consisted of 49 health workers from our hospital,
none of whom had any psychiatric illnesses.

Ethical approval for this research was obtained
from Inonii University Faculty of Medicine,
Medical Ethics Committee with the decision num-
ber 19.02.2019/ 81. Informed consent was duly
obtained from all participants.

Procedure

In our study, all participants were administered a
Socio-demographic data form. Participants in the
patient group were additionally assessed using the
Clinical Global Impression Scale (CGI) and the
Yale-Brown Obsessive Compulsive Scale (Y-
BOCS). These evaluations were conducted by an
interviewer, taking approximately 30-45 minutes.
Subsequently, blood samples were collected from
all participants.

Measurment Tools

Sociodemographic Data Form: A semi-structured
interview schedule created by the researchers con-
ducting the study, the Sociodemographic Data
Form queries information regarding age, gender,
marital status, education, smoking habits, and past
substance use history (not currently using).

Clinical Global Impression Scale (CGI): The Clinical
Global Impression Scale (CGI) is used to evaluate
clinical progression across all psychiatric disorders
(20). The scale comprises three sub-dimensions
and sheds light on symptom improvements and
severity. It's a semi-structured scale filled out dur-
ing the interview. The first two sub-dimensions are
in a seven-point Likert scale format, revealing ove-
rall improvement and severity of the disease. The
last sub-dimension reveals the efficacy index, based
on a four-point Likert scale.

Turkish J Clinical Psychiatry 2023;26:300-308

Yale-Brown Obsessive Compulsive Scale (Y-BOCS):
Y-BOCS is a scale developed to grade the quality
and severity of OCD symptoms (21,22).
Administered by the interviewer, it consists of 19
items; however, only the first ten items are used to
determine the total score. The first five items assess
obsessions, while items 6 to 10 evaluate compul-
sions. Each item is scored between 0 and 4, with
total scores ranging from 0 to 40. The scale's vali-
dity and reliability in Turkish were studied by
Karamustafalioglu et al. in 1993 (23).

Measurement and Calculation of Variables
Biochemical Analysis

Blood samples were taken from both the patient
and control groups after 12 hours of fasting from
the antecubital vein. Blood drawn into anticoagu-
lant full blood tubes was centrifuged at 3,000 rpm
for six minutes to collect serum. The erythrocyte
pack's bottom phase was washed twice with saline,
obtaining erythrocyte packets. Both plasma and
erythrocyte packs were stored in storage tubes at -
80°C until analysis. On the analysis day, samples
were thawed, and measurements of MDA, TAL,
TOL, total thiol, and native thiol were taken, and
OSI was calculated.

Measurement of Total Antioxidant Level (TAL): TAL
is a method that measures the intracellular and
extracellular total antioxidant capacity of the body.
The measurement of total antioxidant status was
performed with a commercial kit (RelAssay
Diagnostic, Turkey). This method relies on the
principle that antioxidants in the sample convert
ABTS radicals from a deep blue-green color to a
colorless ABTS state (24). As specified in the kit, in
an ELISA device set to 25 °C, 500 uL of reagent 1
(measurement buffer) and 30 uL of serum were
mixed, and the absorbance was measured at 660
nm. This mixture was incubated with 75 uL of
reagent 2 (colored ABTS solution) for 10 minutes,
and subsequently, the absorbance was measured
again at 660 nm to calculate TAL levels.

Measurement of Total Oxidant Level (TOL): TOL
represents the cumulative value of oxidative stress
in the body. The total oxidant level measurement
was performed with a commercial kit (RelAssay
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Diagnostic, Turkey). This method is based on the
color difference resulting from the interaction
between ferrous ion-chelator complexes being oxi-
dized to ferric ions by the oxidants in the sample
and a chromogenic substance in an acidic environ-
ment (25). As specified in the kit, in an ELISA
device set to 25 °C, 500 uL of reagent 1 (measure-
ment buffer) and 75 L of serum were mixed, and
the absorbance was measured at 530 nm. This mix-
ture was incubated with 25 uL of reagent 2 (pro-
chromogen solution) for 10 minutes, and subse-
quently, the absorbance was measured again at 660
nm to calculate TOL levels.

Calculation of Oxidative Stress Index (OSI): The
Oxidative Stress Index (OSI) was determined using
the Total Oxidant Status (TOL)/Total Antioxidant
Status (TAL) formula (26).

Measurement of Plasma Malondialdehyde (MDA):
Level MDA level was measured in plasma. MDA,
one of the final products of lipid peroxidation,
serves as an indirect indicator of oxidation. MDA
measurement was conducted according to the
method of Uchiyama et al. (27). MDA levels were
measured by reading the color change resulting
from the supernatant's reaction with thiobarbituric
acid at 95 °C in the n-butanol phase using a spec-
trophotometer at 535 and 520 nm.

Measurement of Thiol/Disulfide Levels: Thiol-disul-
fide was evaluated from serum samples. The thiol-
disulfide level (native thiol (-SH) — disulfide (-S-S-
)) was determined using a commercial kit
(RelAssay Diagnostics, Mega Med, Gaziantep,
Turkey). The commercial kit method initially
involves the conversion of disulfide bonds in serum
samples to functional thiol groups with sodium
borohydride (NaBH4). Subsequently, a method
using formaldehyde and reductive sodium borohy-
dride prevents the reduction of 5,5'- dithiobis-(2-
nitrobenzoic) acid (DTNB) (28). This method
inhibits potential disulfide bond formation. Sulfite
amounts were calculated as natural thiol/total thiol,
disulfide/total thiol, and disulfide/natural thiol per-
centages.

The dynamic thiol/disulfide balance and the oxida-
tion end product MDA were only measured in plas-

303

ma, while parameters reflecting total oxidant and
antioxidant statuses, namely TAL, TOL, and OSI,
were compared both in plasma and erythrocytes.

Statistical Analyses

Data obtained in the study was analyzed using
SPSS 22.0 (Statistical Package for the Social
Sciences). Data were presented as mean (standard
deviation) and number (percentage). The
Kolmogorov-Smirnov test was used for testing nor-
mal distribution. For data that followed a normal
distribution, parametric tests were applied, where-
as non-parametric tests were used for data that did
not conform to a normal distribution. The chi-
square test was applied for the comparison of cate-
gorical sociodemographic data between groups.
The t-test was used for the comparison of numeri-
cal data between two groups. Correlations between
data, which exhibited a normal distribution, were
determined using the Pearson Correlation
Coefficient test. A significance level of p<0.05 was
established for evaluations.

RESULTS

The statistical analysis of descriptive data related to
the sociodemographic characteristics of the parti-
cipants included in the study is presented in Table
1.

Table 1: Comparison of the data related to the dezeriptive statisdes of the pardeipants’
sociodemographic characterizdes

A ¢ Control
Patients (n:47) (0:49) P
Age (Mean+5D) 31.10=12.08 961727 0.463
. Male 13 (%48.9) 24 (%249}
s
Gender (1) Female 24 (%51.1) 25 (%51) s
Mamed 14(%:29.8) 21(%42.9)
Marital Status Single 2 9.6) 27(%35.1) .
Divorced 3 (%10.6) 172y L=l
. . Yes 16(%34) 1%:20.4) -
Smoking 0.133
EE No 1 466) 39(79.6) :
Primary Education 8(%1IT) 0 (%0
" : High School 10(%21 .3} 8(%216.3)
Eduensoual Status on 2I(%57.4) 41(%83.7) gikae
Other 24 3) 0i%0y
Countrv 20%4.3) 1{*%2)
Residental Status  Cuy £3(%:91.5) 48(%98) 0.154
Other 2(%4.3) 0%y
. . Emploves 28(%37.1)
Occupational Status Uneramliyes 21(%42.9) 0.004
L Vs 14(%29 8) 15(%30.5) i
Hwingachild 0 33(%70.2) a0y 090
Substance Use Tes 1(%2.1) 0% 03
History No 46{%97.9) 49(%100) =

Mean=5D: Mear=5tandan Deviation, Chi-square test, siznificant p value <0.05
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Table 2 Ml in maciaem S0l weam et of poorip: b Parae: peap Do ke T-BOCE

nad D]

Mln.1las AleapatT
Y-BO k- Dboscles -5 13 042417
Y- emgetamn 3.3 fE - ]
Y-EBDC L Tomal E-3) 11 §3a 1
CGE .14 P

Mot Messe Moz et Miseetaeder Temisce. Yals-Brows Massrme Cocprlvien Sode
mr-R0l S Chmrel Gl Inpovicas fodls Ul

The mean score for the Y-BOCS obsession sub-
scale of the patient group is 13.04+4.27, and for the
Y-BOCS compulsion subscale, it's 9.89+4.74. The
overall mean score for Y-BOCS is 22.93+8.42. The
average score patients obtained from CGI is
8.70%+2.04 (Table 2).

When comparing the patient and control groups in
terms of plasma TAL, TOL, OSI, and MDA values,
no statistically significant difference was observed
(p>0.05). It was determined that the OSI level in
erythrocytes, one of the oxidative stress markers,
was higher in the patient group compared to the
control group (p<0.05). Among the antioxidant
markers, it was found that the erythrocyte TAL
level in patients was lower than that in the control
group (p<0.05) (Table 3).

Upon examining data related to plasma thiol-disul-
fide levels, while no significant difference was
observed between patient and control groups
regarding total thiol levels, which is an antioxidant
marker, it was determined that the native thiol level
in plasma was higher in the patient group
(p<0.001). The plasma disulfide level, an oxidative
stress marker, was found to be lower in patients
compared to the control group (p<0.05).
Consequently, in this study, the ratio of
disulfide/total thiol and disulfide/native thiol,
which are oxidative stress markers, was significantly
lower in the patient group compared to the healthy
controls, while the native thiol/thiol ratio, an
antioxidant marker, was found to be significantly
higher (p<0.05) (Table 3). It was determined that
the plasma TAL level measured in the patient
group was inversely weakly correlated with the Y-
BOCS subscales and total score (p<0.05). A posi-
tive weak correlation was observed between the
plasma TOL level and the illness duration
(p<0.05) (Table 4).
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DISCUSSION

One of the significant findings of our research is
that in patients diagnosed with OCD, compared to
controls, the ratio of reduced thiol (native
thiol/total thiol), which is an indicator of the antio-
xidant system, is high. In contrast, the thiol oxida-
tion-reduction ratio (disulfide/native thiol) and oxi-
dized thiol ratio (disulfide/total thiol), indicators of
the oxidative system, are low. To our knowledge,
based on the literature review, there is no research
examining thiol-disulfide levels in adult OCD
patients. In a study conducted only in the child and
adolescent group, it was reported that, contrary to
our data, the plasma oxidized thiol ratio and thiol
oxidation-reduction ratios were significantly higher
in the OCD patient group not taking pharmacolog-
ical treatment than in the control group (29). One
possible reason for this difference may be that the
patients included in our study were using pharma-
cological treatments. Another possible reason
might be that, during childhood when the disease
starts, disulfide levels trend higher due to an
increase in oxidative stress, whereas in adulthood,
possibly due to the chronic nature of the illness, a
potential compensatory mechanism might lead to a
decrease in plasma disulfide levels and an increase
in native thiol levels.

In the adult period, there are studies examining the
thiol/disulfide balance in psychiatric disorders
other than OCD. Based on the results of studies
conducted in  patients diagnosed with
Schizophrenia, Heroin Use Disorder, and Anxiety
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Table 4. Correlation of the patients’ levels of TAL, TOL, 051, MDA, Total Thiol and Native Thiol in erythrecytes and plasma and CGl, Y-BOCS,

illness duraticn
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Disorder, an increase in oxidative parameters is
generally reported when examining the thiol/disul-
fide balance (17,18,30-33). In a study conducted in
bipolar disorder, antioxidant parameters were
found to be higher in patients in the manic phase
compared to patients in remission and healthy con-
trols (16). Another study reported high antioxidant
markers regardless of the clinical stage of the dis-
ease (34). In a study with a sample consisting of
patients diagnosed with bipolar disorder and
unipolar depression, plasma oxidative stress
parameters were found to be significantly higher in
both patient groups (35). In a study conducted in
depression patients not taking pharmacological
treatment, antioxidant parameters related to plas-
ma thiol disulfide hemostasis were found to be
high, and oxidative stress parameters were low
compared to the control group (36). In summary,
the literature shows conflicting data regarding the
thiol/disulfide balance in psychiatric disorders.
Possible reasons for these conflicting results might
be that the studies were conducted during different
stages of the diseases, medication use that might
affect the thiol/disulfide balance, and/or the pre-
sence of accompanying psychiatric or physical ill-
nesses. The results of our study can be interpreted
as indicating a shift towards the reducing side, the
native thiol, of the thiol/disulfide balance as a com-
pensatory mechanism to offset increased oxidative
stress in OCD. In conclusion, when considering
other oxidative stress pathways along with dynamic
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thiol/disulfide homeostasis, it's conceivable that
there might be a more complex interaction related
to oxidative stress in OCD.

In patients diagnosed with OCD, the TAL level
inside the red blood cells was found to be lower and
the OSI value higher compared to the control
group. No difference was found between the
patient and control groups in terms of TOL value.
Therefore, these results indicate that the high OSI,
which is the TOL/TAL ratio, originates from a
decrease in the total antioxidant capacity, i.e., TAL
level. When studies evaluating psychotropic drug
use, smoking, and patients with psychiatric diag-
noses other than OCD are examined, there are
studies reporting that antioxidant parameters in
materials obtained from plasma are higher, oxida-
tive stress parameters are lower, or there is no dif-
ference between variables compared to healthy
controls (37,38). In children and adolescents with
OCD who do not receive medical treatment and do
not have a comorbid disease, plasma antioxidant
markers were found to be lower and oxidation
markers higher compared to controls (39).

In our study, we observed no difference in the
oxidative system indicators in plasma. When com-
paring the results of previous studies, it can be
inferred that the discrepancy between the results
might be due to different measurement techniques,
the type of material examined (red blood cells,
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plasma, serum, etc.), the use of psychotropics, dif-
ferent age groups, sampling at different stages of
the disease, different ethnic origins, lifestyle, and
dietary features. While the general consensus in the
literature suggests that the plasma antioxidant
capacity is low in OCD (37), (40), we could not
observe this result in the plasma of patients diag-
nosed with OCD. However, we did identify signifi-
cant differences in the oxidative stress parameters
inside the red blood cells. When evaluating these
different findings related to oxidative values in
plasma and red blood cells in OCD patients togeth-
er, it can be interpreted that changes in oxidative
stress markers might start within the red blood
cells. Considering the interaction of red blood cells
with metabolism throughout the body, and even in
the brain, it can be suggested that this situation
might be related to neurophysiological changes in
OCD.

In our study, when we examined the plasma MDA
levels, which are an index of lipid peroxidation, we
found no significant difference between the patient
and control groups. In a study conducted with
patients diagnosed with schizophrenia, it has been
reported that, consistent with our results, there was
no significant difference between the patient and
healthy control groups in terms of plasma MDA
levels (41). However, there are also studies report-
ing that the plasma MDA level in patients diag-
nosed with OCD is higher than the healthy control
group (3,41). The lack of difference in plasma
MDA levels in our study can be seen as a consistent
result, given that while we detected differences in
other oxidative stress parameters at the erythrocyte
level, we did not detect any at the plasma level.

In our research, we also examined the relationship
between the oxidation markers we evaluated and
the average scores taken from Y-BOCS, CGI, and
the duration of the disease. We found a statistically
significant weak inverse relationship between the
severity of obsessive-compulsive symptoms and
plasma TAL level and a weak same-direction rela-
tionship between the duration of the disease and
the TOL level. Selek et al. interpreted the shift in
oxidative balance towards the antioxidant side in
OCD patients as a rebound phenomenon or an
indicator of chronicity (37). Additionally, in the
same study, it was suggested that long-term expo-
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sure to the disease might have increased antioxi-
dant mechanisms or, alternatively, the treatment
might have activated antioxidant mechanisms.
According to our results, the decrease in TAL le-
vels as obsessive-compulsive symptom severity
increases and the increase in TOL levels as the
duration of the disease increases supports the
inference that oxidative balance might be more
affected by chronicity rather than disease severity.

One of the strengths of our study is that it is the
first to evaluate the thiol/disulfide balance along
with oxidative stress parameters such as MDA,
TAL, TOL, OSI in adult patients diagnosed with
OCD receiving pharmacological treatment.
Another strength is our examination of oxidative
stress parameters at both plasma and erythrocyte
levels to reduce inconsistency related to the exam-
ined material. A main limitation of our study is its
cross-sectional nature. Participants were ensured
not to use antioxidant agents, and factors affecting
the oxidative system were tried to be excluded by
ensuring they don't have neurological, genetic, or
chronic medical diseases. However, significant lim-
itations include not excluding the effects of psy-
chotropic drugs used by patients, nutrition, exercise
status, and Body Mass Index. Although the inclu-
sion of smokers is also a limitation of our study, the
fact that there is no significant difference in smok-
ing rates between the groups can be considered an
advantage. In the study, patients from the OCD
group who applied to our outpatient clinic were
included; hence, the results from community
screening studies might differ. As a homogeneous
patient group was chosen in our study, the potential
effects of other psychiatric comorbidities on the
results could not be investigated.

CONCLUSION

We believe that our study's significance lies in it
being the first study to investigate the
Thiol/Disulfide level in adult patients with OCD
(Obsessive-Compulsive Disorder). Unlike other
reported systemic diseases, the dynamic thiol/disul-
fide homeostasis in patients diagnosed with OCD
may be related to mechanisms such as increased
anti-oxidative compensations in response to oxida-
tive stress. Since our study is cross-sectional, even
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though a cause-and-effect relationship cannot be
clarified, it might be suggested that underlying pos-
sible mechanisms be longitudinally researched in
future studies.

When evaluating the results of our study, we found
that the plasma TAL and TOL values in patients
with OCD were not different from the control
group. However, we determined that the erythro-
cyte TAL level was lower in the OCD patient
group, while the OSI ratio was higher. Looking at
the literature, in OCD, plasma oxidative stress
markers usually show high oxidant levels and low
antioxidant levels (40). Contrary to the general
opinion when we examined the thiol-disulfide
parameters, we determined that the antioxidants
were high. The high level of native thiol, an antiox-
idant molecule in plasma, in patients with OCD,
can be interpreted as an effort to compensate for

the decreasing antioxidant capacity within erythro-
cytes. In light of these results, we believe that when
evaluating oxidative stress parameters in psychi-
atric diseases like OCD, in addition to plasma total
oxidant capacity, studying the thiol/disulfide ba-
lance is crucial. Moreover, it could be said that
measuring these parameters not only in plasma but
also within erythrocytes would be appropriate.
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SUMMARY

This systematic review aims to examine the psychological effects of earthquakes on healthcare workers and the
related variables influencing these psychological effects. This study includes 11 research articles that assessed
the psychological effects of earthquakes on healthcare workers by categorizing them under various mental
health outcomes. Through keyword searches in databases, it was observed that healthcare workers experienced
posttraumatic stress disorder, burnout, depression, stress, and decline in quality of life. Factors affecting the
mental health of healthcare workers after earthquakes include gender, professional and earthquake-related fac-
tors, personality traits, social support, coping strategies, psychological resilience, and meeting personal needs.
The review study provides important clues for interventions that could reduce negative mental health effects
on healthcare workers following earthquakes.

Key Words: Earthqauke, healthcare workers, psychological health, mental health, post-traumatic stress

INTRODUCTION earthquake. Following these earthquakes, which
caused severe damage in 11 provinces, it was noted
that nearly 17,000 aftershocks occurred (1,2). Our
country, which is located in the earthquake zone,
has experienced earthquakes of similar magnitude
of 7.8 and 7.5 in Gélciikk (Kocaeli) and Diizce in
1999, and 7.9 in Erzincan in 1939, causing many

casualties and property damage (3).

On 6 February 2023, devastating earthquakes hit
Turkey and Syria. According to the Moment mag-
nitude scale, on 6 February 2023, two earthquakes
with a magnitude of 7.7 centred in Pazarcik in
Kahramanmarag province and two earthquakes
with a magnitude of 7.6 centred in Elbistan
occurred. On 20 February 2023, there was another

earthquake with a magnitude of 6.4 centred in
Samandag. As a result of these earthquakes,
according to official figures, at least 48448 people
lost their lives in Turkey and at least 8476 people in
Syria; more than 129 thousand people were injured

and about 14 million people were affected by the
DOI: 10.5505/kpd.2023.70845

Earthquakes are unforeseeable, abrupt and
unmanageable natural occurrences. It is deemed a
social tragedy that has a considerable impact not
only on the inhabitants in the earthquake-stricken
area but also the search and rescue teams who tra-
vel to the location to provide assistance in different
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areas, public officials who volunteer or work offi-
cially, and individuals who work for non-govern-
mental organisations (4,5). Following seismic activ-
ity such as earthquakes, individuals who are direct-
ly exposed to the event and those who receive
detailed information about it second-hand, even if
they do not witness or experience it themselves, as
well as the teams operating in the affected area,
may suffer from traumatic stress symptoms that
arise after the trauma. These symptoms are classi-
fied as secondary traumatic stress or vicarious
traumatization and parallel the experiences of pri-
mary trauma survivors (6,7). The medical person-
nel who arrived in the region following the earth-
quake bore witness to the traumas suffered by
locals and encountered several unfavourable condi-
tions. Post-traumatic mental health issues can be
observed in healthcare workers who were present
during the earthquake, as well as those who arrived
to respond. Health workers who offer services to
people exposed to trauma have been studied using
various concepts that differ from those explored for
those who experienced the earthquake. These
include compassion fatigue, secondary traumatic
stress, indirect trauma, and burnout, as documen-
ted in reference 8.

Before a disaster, healthcare professionals who live
in the affected area not only serve as rescuers but
are also affected by the disaster themselves, unlike
those arriving to offer support. Local healthcare
workers often face the loss of family and friends
and may not have the opportunity to communicate
with their loved ones. Following the 2010 Yushu
earthquake, a study revealed a higher incidence of
post-traumatic stress disorder (PTSD) in local
health workers in comparison to those who had
travelled to provide support. The cause of this dis-
parity remains unclear (9). Similarly, another study
found that therapists exposed to the earthquake
suffered increased levels of burnout and lower le-
vels of personal accomplishment compared to non-
exposed therapists (10). Zhen et al. (11) revealed
that nurses who experienced earthquakes reported
considerably elevated levels of PTSD and depres-
sion symptoms within one year when compared to
unexposed nurses. The results were objective and
supported by the study's findings.

In addition to the urgent treatment of serious
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injuries during disasters, it has been noted that
these events can worsen acute and chronic physical
and psychological conditions in individuals, resul-
ting in greater demand for healthcare services (12).
Healthcare workers providing emergency medical
services in disaster zones may face additional pres-
sures and are at risk of experiencing secondary
traumatisation due to exposure to graphic images,
including corpses, severe injuries, blood, and diffi-
cult circumstances (13). Furthermore, healthcare
workers have been found to suffer psychological
disorders more frequently than the general popula-
tion in disaster situations (14). Failure to accept the
risk of fulfilling one's duty, being apart from one's
family, daily needs' inadequacies and experiencing
mental exhaustion have adverse effects on mental
health (15).

Healthcare professionals frequently work under
demanding circumstances and are required to
make essential clinical decisions on the ground. In
addition to coping with personal losses, financial
hardships and housing damages stemming from the
disaster, they may also be exposed to a range of
issues linked to weakened infrastructure caused by
earthquakes, increased risk of endemic disease
transmission, extended work hours, staff deficits,
physical exhaustion, anxiety, burnout and even
chronic unpredictable effects like PTSD (16).

Although post-traumatic stress symptoms do not
occur uniformly in all individuals, some may be
asymptomatic. Furthermore, other individuals may
suffer from various psychological issues, including
suicide, anxiety disorders, and substance use disor-
der, as well as conditions such as short-term adjust-
ment disorder, PTSD, or major depressive disor-
der, after experiencing trauma (17,18,19,20,21).
Risk factors for PTSD are divided into two cate-
gories: those related to the traumatic event and
those related to the individual exposed to trauma.
It is important to note that identifying these risk
factors can be helpful in preventing PTSD. The
most serious risk factor associated with the event is
the trauma's severity, type, and duration (22). Risk
factors related to the traumatised individual
include being female, having a history of traumatic
experiences, coping mechanisms, and the level of
depression. Meanwhile, youth, low socioeconomic
and educational levels, singleness, widowed or
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divorced status, and a personal or family history of
psychiatric illness are identified as risk factors for
PTSD (23). Living at the centre of a disaster, suf-
fering personal losses, being part of the initial
response team, and having limited work experience
are all factors that markedly impact the mental
well-being of healthcare workers involved in rescue
efforts. However, there are several protective fac-
tors for PTSD, including having received profes-
sional mental health education before, advanced
age, male gender, professional experience, and
social support from family and friends (9,26,27,28).

Mental health conditions have a detrimental
impact on the daily lives of healthcare profession-
als. Burnout, already prevalent among healthcare
workers in their routine work, is even more com-
mon in the context of disaster response (30).
Research suggests that burnout affects 30% to 70%
of healthcare workers (30,31). Studies conducted
after the Great East Japan earthquake suggest that
burnout, which has a detrimental effect on health-
care workers' work and daily life, could also lead to
various mental health issues, notably PTSD (32, 33,
34).

As a result, there are many studies showing that
healthcare workers working in various social disas-
ters such as earthquake, nuclear accident, fire,
tsunami, COVID-19 are negatively affected men-
tally (29,32). PTSD, depression, anxiety, and sub-
stance abuse are the main mental problems experi-
enced (20). Various factors that increase or reduce
the risk of mental health problems among health-
care workers are believed to exist. Identifying and
understanding these factors is crucial for improving
the mental health practices within this workforce.
When examining the relevant literature, it is clear
that while there are indeed review studies regar-
ding the effects of diverse social disasters on
healthcare workers, these studies can only be
linked to one specific psychopathology, such as
PTSD (20), and the correlation with different
social traumas (35). As such, it has been noted that
there is a paucity of review studies that directly con-
centrate on the mental wellbeing of healthcare pro-
fessionals working in earthquake-prone areas and
aftermath zones. It is crucial to assess the mental
wellbeing of healthcare professionals who have a
vital role in providing immediate and lasting medi-
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cal care in earthquake situations, particularly in our
earthquake-prone country. Initial findings indicate
that healthcare workers experienced psychosocial
challenges following the earthquakes that occurred
in Turkey on 6 February 2023 (36).

Therefore, the present review intends to examine
the impact of the earthquake on the mental well-
ness of healthcare professionals and the contribut-
ing factors influencing their mental health.

METHODS

The primary aim of the investigation was to assess
the impact of the earthquake on the psychological
well-being of healthcare professionals.

Search Strategy

The current review study utilized the Web of
Science and PubMed databases. The analysis fol-
lowed the PRISMA criteria (37) to ensure a sys-
tematic approach. To search both databases, key-
words such as "healthcare worker," "health person-
nel," "medical responder," "earthquake," "mental
health," and "psychological health" were employed.

Selection of Studies

The systematic review employed inclusion criteria,
including that the study: a) had been published
from 2003 to present, b) had healthcare profession-
als as the sample, c) was quantitative in methodol-
ogy, d) analysed the impact of the earthquake on
the mental health of healthcare professionals, and
e) was composed in English or Turkish. Exclusion
criteria consisted of the following: a) publications
prior to 2003, b) studies failing to involve health-
care workers as individual participants or not ana-
lyzing data relevant to healthcare workers sepa-
rately, c) studies devoid of any mental health out-
come, d) types of studies other than original
research such as case reports, reviews and meta-
analyses, e) simultaneous occurrence of another
disaster with the earthquake.

A total of 523 studies have been acquired through
the specified keywords. The remaining 471 studies
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Figure 1. Flow chart
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underwent separate screening by two independent
researchers following removal of repeated studies.
Subsequently, a third researcher scrutinised the
selected studies, identifying discrepancies in the
decisions made. All identified studies were then
deliberated upon by three researchers until a con-
sensus was achieved by mutual agreement. The
entire process of study selection is depicted in the
PRISMA flowchart (Figure 1).

RESULTS

After applying the inclusion and exclusion criteria,
we analysed 11 studies for our systematic review.
We summarised our findings in Table 1.

The included studies were published between 2010
and 2022, and the number of participants ranged
from 63 to 1527. Two studies were longitudinal, and
nine were cross-sectional. The seismic events
linked to mental health outcomes in this investiga-
tion comprise the 2008 Sichuan-Wenchuan earth-
quake (4 studies), the 2009 L'Aquila earthquake (2
studies), the 2010 Yushu earthquake, the 2014
Ludian earthquake, the 2015 Nepal Earthquake,
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|amongst healthcare workers. The research
reported varying rates of PTSD, with prevalence
ranging between 3.2% and 30%. Notably, psy-
chosocial and demographic factors were identi-
fied as influencing post-traumatic stress levels.
Researchers recorded a decrease in PTSD over
time following the earthquake (38), and previous
experience of an earthquake was found to offer
some protection against traumatic stress (28).
Furthermore, the study revealed that individuals
who suffered from water and food shortages during
their earthquake relief efforts (39) and those who
provided rescue services in their own community
(9) reported higher PTSD scores. The analysis of
occupational factors indica-ted that nurses (9,11)
and those who were hospitalized during the initial
post-earthquake period (40) had a higher level of
posttraumatic stress. Female gender (9, 40, 41), an
anxious disposition (28), neurosis (39), and a med-
ical and psychological illness background (38) are
factors associated with an increased risk for PTSD.
Analysis of psychosocial variables showed that fail-
ing to maintain regular communication with friends
and family during the rescue mission (39) and
being separated from family members following the
earthquake (40) were positively correlated with
more severe post-traumatic stress symptoms. The
study revealed that healthcare workers who
employed passive coping strategies, including
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Table 1. Analyses on sample, method and findings of the studies included in the review (N=11)

Authors Characteristics Sample characteristics Mental health variables analysed:
and size
Measurement tools

Results

Cansel & Ucuz,  Cross-sectional Physicians, nurses, Post-traumatic stress: Post Earthquake Trauma

2022 midwives, health officers, Determination Scale
2020 Malatya-Elazig earthquake ~ emergency medical
technicians
Data collection 3 weeks after the
earthquake T TEMPS-A T Scale
N=201

Thinking that a family member would die in the earthquake and anxious temperament traits
were associated with higher levels of post. tic stress symptoms. Previous
experience was found to be protective against high trauma reactions.

25.8% of health workers had severe post-traumatic stress symptoms (PTSD)

Guo et al., 2022 Cross-sectional Physicians and nurses Psychological Resilience: Connor-Davidson

Psychological Resilience Scale
2008 Wenchuan earthquake N=1527

Data collection 11 years after the

After eleven years, exposure to disasters was not si ly with resilienc

Those working in large hospitals reported higher levels of resilience.

Being female, having higher levels of education, being employed longer and having higher

earthquake Post-traumatic growth: Posttraumatic Growth posttraumatic growth scores were associated with greater resilience.
Inventory

Nieh et al., Longitudinal Physicians, nurses, Post-traumatic stress: Davidson Trauma Scale After one month, 17.5% of emergency workers met the criteria for PTSD. After seven
2020 emergency medical months, this rate fell to 3.2%.

2018 Tayvan Haulien earthquake technicians

Predictors of PTSD were a history of medical illness and a history of psychiatric illness.
Data collection 1 and 7 months
after the earthquake Those with PTSD were less willing to serve as health workers in the future in the event of a
N=63 disaster.

Mattei et al., Cross-sectional Physicians, nurses, health Burnout: Maslach Burnout Scale 23.4% of health workers had high levels of burnout.
2017 care support staff

2009 L Aquila earthquake

Psychological stress: General Health
Questionnaire (GHQ-12)

Data collection 6 years after the

carthquake N=284

Hostile relationships with colleagues, direct exposure to earthquakes, moderate or high
levels of stress predicted high levels of burnout.

Schenk et al., Cross-sectional Medical rescue teams Post-traumatic stress: Impact of Events Scale -

Seventeen per cent of the participants had PTSD symptoms above the threshold.

2017 Revised
2008 Wenchuan earthquake Experiencing water and food shortages was associated with PTSD.
Form
Data collection 14 and 17 months N=337 PTSD symptoms were more severe in those who were injured during rescue missions, those
after the earthquake Coping: 20-item Simple Coping who did not communicate regularly with family and friends during the mission, those who
resorted to passive coping, and those with neurotic personality traits.
Style Questionnaire
Personality traits: Eysenck Personality
Questionnaire-Revised Short Form
Kang et al., Cross-sectional Medical rescue teams, Post-traumatic stress: PTSD Checklist The overall prevalence of PTSD was 21.8%, 28.6% in local rescue teams and 18.2% in
2015 Civilian Version support teams.

2010 Yushuearthquake

Data collection 8 months after the ~ N=303
earthquake Quality of life: World Health Organisation
Quality of Life Scale-Short Form (WHOQoL-
BREF)

The prevalence of PTSD was higher among those aged 40-50 years, women, Tibetans,
nurses, those who had been in serious danger, those who had witnessed injuries to other
rescue team members, those who had witnessed severely damaged houses, and those who
had felt guilty about the injury or death of another person.

The most important predictor of quality of life was the PTSD score.

Cross-sectional Post-traumatic stress: Posttraumatic Stress

Disorder Checklist for DSM 5 - PCL-5

Shrestha, 2015 Physicians, nurses,

paramedics, and student

21.9% of health workers met the criteria for PTSD. PTSD scores were higher among
women, those who were hospitalised in the first period after the disaster, those who
witnessed death and injury, those who were separated from their families during the
earthquake, and those whose working hours were extended.

59% reported a decrease in their ability to function at work and at home. Being female and
being a nurse were risk factors for loss of social and occupational functioning.

2015 Nepal earthquake volunteers
Data collection 2 months after the
earthquake
N=64
Tangetal., Cross-sectional Medical rescue teams Health-related quality of life: Short Form-12
2015 Quality of Life Scale

2014 Ludian earthquake

Data collection 1 month after the N=349

earthquake

Poor mental health was associated with non-military status, younger age, female gender,
exposure to hazards in the line of duty, and lower levels of education.

Valenti et al., Longitudinal Autism therapists Burnout: Maslach Burnout Scale

The burnout scores of those exposed to the earthquake at 1 and 2 years were higher than

2014 those of autism therapists who did not experience the earthquake.
2009 L Aquila earthquake
Data collection 1 month before, 1 N=64
year afiter and 2 years after the
earthquake
Zhen et al., Cross-sectional Nurses Post-traumatic stress: Traumatic Stress According to psychometric tests, PTSD was found in 30% and depression in 27.1% of the
2012 Symptom Scale participants who had worked in the earthquake zone, while PTSD was found in 10.2% and
2008 Wenchuan earthquake depression in 9.7% of the nurses who had not been exposed to the disaster.
Depression: Traumatic Stress Symptom Scale
Data collection 1 year after the N=446 Mental health problems were more common among younger nurses.
earthquake
Earthquake-related anxiety was more common among nurses who had participated in rescue
operations for the first time.
Wangetal., Cross-sectional Healthcare workers (no Post-traumatic stress: Impact of Events Scale - PTSD was found in 19% of health care workers.
details provided) Revised
2008 Sichuan earthquake Being female, being injured, having lost loved ones, and experiencing severe fear during
Form the event were associated with the severity of PTSD.

Data collection 3 months after the

carthquake N=343
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smoking, alcohol consumption and erratic eating,
experienced higher levels of PTSD (39). This is the
only study on coping strategies.

Depression

One of the studies included in the review analysed
depression and found that the depression rate was
27.1% among nurses who were exposed to an
earthquake in their evaluations one year later (11).
The same study observed that the most prevalent
depressive symptoms experienced by nurses were
reluctance and lack of energy. Additionally, 8.6%
reported having suicidal thoughts. The study
emphasised that working in the earthquake epicen-
tre and experiencing previous disasters were impor-
tant factors contributing to psychological distress,
such as depression (11).

Psychological Distress

As part of the review, a study analysed psychologi-
cal stress levels using the Patient Health
Questionnaire. The research found that 20.4% of
healthcare workers experienced pathological psy-
chological stress six years after the earthquake.
Interestingly, physicians reported experiencing
greater psychological stress than other healthcare
workers (31).

Burn-out

Six years after the earthquake, 23.4% of healthcare
professionals reported experiencing high levels of
burnout (31). It was found that sociodemographic
variables like age, gender, and marital status were
not associated with burnout. However, direct expo-
sure to the earthquake, the presence of hostile rela-
tions with colleagues, and high stress levels were
identified as factors related to burnout (31). In a
separate investigation, it was found that autism
therapists who encountered the earthquake had
more significant burnout scores than individuals
who did not experience it (10).

Impairments in Life Quality
Two studies in the review focused on healthcare
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worker quality of life after the earthquake. The
researchers found a serious decline in their quality
of life (9). Risk factors for worse quality of life
included being young (42), female (9,42), and
untrained in medical rescue teams (42).
Experiencing danger during the mission and not
being military personnel also negatively impacted
quality of life (42). In Kang et al.'s (2015) study, the
emergence of PTSD was identified as a crucial fac-
tor impacting quality of life (9).

Resilience

A study investigated the lasting impacts of earth-
quakes on healthcare workers, specifically their le-
vels of psychological resilience and posttraumatic
growth 11 years after the Wenchuan earthquake.
Results indicated that exposure to the earthquake
did not have a long-term effect on psychological
resilience. However, when controlling for earth-
quake exposure, sociodemographic factors, and
posttraumatic growth scale score, exposure to the
earthquake had a significant association with psy-
chological resilience (27). Psychological resilience
was found to be greater in female participants,
those with a higher level of education, and those
with more professional experience. The study also
found that posttraumatic development positively
influences psychological resilience. Moreover, the
research determined that posttraumatic develop-
ment is not associated with earthquake exposure
27).

DISCUSSION

The purpose of this systematic review was to inves-
tigate the impact of the earthquake on the mental
well-being of healthcare professionals and to iden-
tify the factors that contribute to mental health
issues. This review aims to provide insight into the
mental health implications of disasters on health-
care workers. The authors reviewed two databases
and included 11 research articles meeting the
review criteria. Healthcare practitioners who par-
ticipated in the earthquake response and its subse-
quent aftermath were found to have suffered from
symptoms of post-traumatic stress disorder
(PTSD), depression, psychological stress, and
burnout, resulting in a decline in their quality of
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life. Furthermore, a study investigated the potential
protective effects of psychological resilience and
post-traumatic growth. The majority of the studies
included in this review highlighted the hazards of
PTSD in healthcare workers. The present review
study categorised the factors influencing mental
health into personal and environmental factors and
scrutinised their correlation with each mental
health condition in detail.

The investigation examined the ties between
sociodemographic variables and PTSD, and deter-
mined that age was a significant factor affecting the
development of PTSD amongst medical rescue
teams, with PTSD prevalence escalating as age
increased (9). However, studies indicate that age is
not a determining factor in the development of
PTSD (38,39,40,41). Mental health scores were
found to increase in healthcare workers with
advancing age (42), with young and middle-aged
female nurses being at a higher risk for mental
symptoms following disasters (11). It is believed
that variations in current physical condition, prior
exposure to trauma and psychological training con-
tribute to this trend (9). Valenti et al.'s study
excluded gender comparison as the majority of
healthcare ~ workers were women (10).
Furthermore, research has indicated that the
occurrence of PTSD and burnout among health-
care workers does not differ significantly based on
their gender (27,31,38).

When examining the correlation between marital
status and PTSD, psychological resilience, and
burnout in healthcare professionals, research indi-
cates that there is no meaningful difference
between married and unmarried workers (28,31,
39,41,42). Nevertheless, one investigation revealed
that the cognitive sub-score of the post-earthquake
trauma scale was greater in married healthcare
workers. This outcome is attributed to cognitive
impacts such as the concern of losing one's child
and feeling of responsibility (28). While some
research indicates that employees with a high level
of education are less vulnerable to the psychologi-
cal impact of earthquakes (11,27), other studies
suggest that education is not a significant factor for
trauma (9,38,41). One study has shown that medi-
cal rescue teams with lower education levels have a
higher chance of experiencing deterioration in
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their mental health (42). Additionally, occupation
has been identified as a crucial variable affecting
the incidence of PTSD. Nurses often engage in
emotional labour when providing medical care,
which entails spending extended periods of time
with patients. This can result in increased feelings
of guilt in the event of any errors. Additionally, it is
important to acknowledge the impact of gender,
given the majority of nurses are women and the
potential negative consequences of gender roles on
female healthcare workers' mental health in the
post-disaster period (9). Another study revealed
that physicians had significantly higher emotional
burnout scores than allied health personnel, partic-
ularly (31). Guo et al. conducted a study that con-
cludes that nurses possess a higher ability to cope
with stress in comparison to doctors (27). There are
also studies demonstrating that being a doctor or a
nurse does not associate with PTSD (38,40,42). In
general, the evaluation of the relationship between
sociodemographic variables and mental health
drew attention to contradictions in research fin-
dings. These results suggest that further research
on demographic variables is necessary to assess the
impact of earthquakes on the mental health of
healthcare workers.

Exposure to earthquakes was found to have no las-
ting effects on health workers in terms of psycho-
logical resilience and post-traumatic development
(27). Wang et al. found no significant association
between witnessing death and PTSD in healthcare
workers (41). A possible reason for this may be the
normalisation of death in the professional practice
of healthcare workers. However, the same study
found that the intensity of the first fear and the
severity of PTSD symptoms increased in direct pro-
portion. When the earthquake experience was
analysed, it was found that those who experienced
serious danger during rescue operations (9,39),
those who worked in the first hours of the earth-
quake had higher levels of PTSD (9,39,40) and
those who were on rescue duty for the first time
had more anxiety (41). These findings suggest that
psychological resilience can be enhanced by quali-
fied psychoeducation received prior to the earth-
quake, consistent with the views of Kang et al. and
that the recruitment of individuals with resilient
personalities to rescue work is an important protec-
tive factor against trauma (9). Similarly, Cansel and
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Ucuz emphasised the importance of the relation-
ship between personality structure and trauma,
finding that healthcare workers with depressive,
cyclothymic and anxious personalities were
exposed to more severe trauma (28). Anxious indi-
viduals were found to have exaggerated reactions
to distressing events and were unable to adapt (39).
In addition to personality, chronic illness and psy-
chiatric illness in the healthcare worker were found
to be important predictors of the development of
PTSD (38). It was concluded that some personality
traits, chronic illness and psychiatric illness are
important factors for health care workers to experi-
ence traumatic stress.

Another environmental factor that emerged from
the research included in the review is the social
support and quality of life that health workers
received after the earthquake. Cansel and Ucuz
found that receiving help and support from family
and friends was not related to the level of trauma,
and attributed this to the fact that the participants
survived the earthquake with little material damage
and experienced occupational deformation against
traumatic events (28). This may be explained by the
low severity of the earthquake and the level of
destruction it caused. Another study showed that
large hospitals provided more adequate social and
resource support than small hospitals, and that
workers in large hospitals had higher levels of psy-
chological resilience (27). At the same time, PTSD
has been found to impair the social and occupa-
tional functioning of workers. According to the
studies, the fact that the personal needs of health-
care workers are not met and that they have inade-
quate resources and psychosocial support increases
the stress of individuals after the earthquake and
negatively affects their functionality.

Another variable that stands out in studies examin-
ing earthquakes and the mental health of health
workers is burnout. One study of health workers
found that direct exposure to the earthquake was
associated with high levels of burnout. At the same
time, workers' perceptions of high workload and
poor relationships with colleagues were identified
as risk factors for the development of burnout (31).
It has been highlighted that teamwork, social sup-
port and cooperation between colleagues play a
protective role against burnout; therefore, the
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importance of regular monitoring of health work-
ers and developing preventive strategies is empha-
sised (10,31). In addition, administrative support
has been found to be negatively related to emotion-
al burnout and positively related to personal
accomplishment (10). Studies agree that factors
such as high workload and inadequate social sup-
port contribute to burnout.

Earthquakes have a negative impact on the mental
health of health workers, who are one of the first
groups to work in the disaster area. To this end, the
relevant literature has carried out cross-sectional
and longitudinal studies aimed at identifying the
mental health problems of health workers and
examining the variables associated with mental
health. As a result of the studies examined in our
review, it has been observed that healthcare wor-
kers experience PTSD, depression, psychological
distress, burnout, deterioration in quality of life, as
well as experiences such as psychological resilience
and post-traumatic development. Studies on the
effects of variables such as age, marital status and
education level on PTSD have varied in the impact
of earthquakes on mental health, and in relation to
gender, it has been observed that predominantly
women experience more PTSD. Although the
impact of occupational factors such as being a doc-
tor or nurse on mental health differed, factors such
as working hours were found to be important for
experiencing burnout. In general, earthquake-
related factors such as being exposed to the earth-
quake, being in the earthquake for the first time,
being injured and witnessing severe damage were
found to have a negative impact on mental health.

In addition to socio-demographic variables and
earthquake-related factors, social support, coping
strategies, personality traits, previous chronic ill-
nesses and the presence of psychiatric illnesses
were also found to affect the mental health of
health workers. Ineffective coping strategies, such
as smoking and substance abuse, were found to be
a predictor of poor mental health (38). Anxious
personality traits and lack of resources and social
support lead to poor quality of life and impaired
functioning. It has also been observed that the
mental health of health workers is significantly
affected in earthquakes that cause social trauma. In
this direction, it is important that psychosocial
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interventions for health workers should aim to
improve negative mental health problems such as
PTSD and burnout. It is recommended that psy-
chosocial support and rehabilitation programmes
be organised to strengthen resources such as social
support, effective coping strategies and solidarity.
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Medicine, Adiyaman, Turkey

REFERENCES

1. Kahramanmarag’'ta Meydana Gelen Depremler Hk. — 34.
https://www.afad.gov.tr/kahramanmarasta-meydana-gelen-
depremler-hk-34. Erisim tarihi: Mayis 29, 2023.

2. Son Depremler. http://www.koeri.boun.edu.tr/scripts/Ist4.asp.
Erisim tarihi: Mayis 29, 2023.

3. Biiyiik Depremler-B.U. KRDAE Bolgesel Deprem-Tsunami
Izleme ve Degerlendirme Merkezi.
http://www.koeri.boun.edu.tr/sismo/2/deprem-bilgileri/buyuk-
depremler/. Erisim tarihi: Mayis 29, 2023.

4. Bilal MS, Rana MH, Rahim S, Ali S. Psychological trauma in
a relief worker-a case report from earthquake-struck areas of
north Pakistan. Prehospital Disaster Med. 2007;22(5):458-461.

5. Rucklidge JJ, Afzali MU, Kaplan BJ, Bhattacharya O,
Blampied FM, Mulder RT. Massacre, earthquake, flood:
Translational science evidence that the use of micronutrients
postdisaster reduces the risk of post-traumatic stress in survivors
of disasters. Int Perspect Psychol Res Pract Consult. 2021;10:39—
54.

6. Lerias D, Byrne MK. Vicarious traumatization: symptoms and
predictors. Stress Health J Int Soc Investig Stress. 2003;19:129—
138.

7. Figley CR, Kleber RJ. Beyond the “victim”: Secondary trau-
matic stress, in: Beyond trauma: Cultural and societal dynamics.
Edited by: Figley CR, Kleber RJ. New York, NY, Plenum Press;
1995. pp. 75-98.

8. Bell H. Strengths and secondary trauma in family violence
work. Soc Work. 2003;48(4):513-22.

9.Kang P, Lv Y, Hao L, Tang B, Liu Z, Liu X, Liu Y, Zhang L.
Psychological consequences and quality of life among medical
rescuers who responded to the 2010 Yushu earthquake: A
neglected problem. Psychiatry Res. 2015;230(2):517-523.

10. Valenti M, La Malfa G, Tomassini A, Masedu F, Tiberti S,
Sorge G. Burnout among therapists working with persons with
autism after the 2009 earthquake in LAquila, Italy: a longitudi-
nal comparative study. J Psychiatr Ment Health Nurs.
2014;21(3):234-240.

11. Zhen Y, Huang Z quan, Jin J, Deng X yan, Zhang L ping,
Wang J guang. Posttraumatic stress disorder of Red Cross nurs-
es in the aftermath of the 2008 Wenchuan China Earthquake.
Arch Psychiatr Nurs. 2012;26(1):63-70.

12. Health Response to the Earthquake in Haiti-January 2010.
https://reliefweb.int/report/world/health-response-earthquake-
haiti-january-2010. Erisim tarihi: Mayis 29, 2023.

13. Zhang L, Liu X, Li Y, Liu Y, Liu Z, Lin J, Shen J, Tang X,
Zhang Y, Liang W. Emergency medical rescue efforts after a
major earthquake: lessons from the 2008 Wenchuan earth-
quake. Lancet Lond Engl. 2012;3;379(9818):853-861.

317

14. Ren Z, Gao M, Yang M, Qu W. Personal Transformation
Process of Mental Health Relief Workers in Sichuan
Earthquake. J Relig Health. 2018;57(6):2313-2324.

15. Nafar H, Tahmazi Aghdam E, Derakhshani N, Sani’ee N,
Sharifian S, Goharinezhad S. A systematic mapping review of
factors associated with willingness to work under emergency
condition. Hum Resour Health. 2021;24;19(1):76.

16. Harrell M, Selvaraj SA, Edgar M. DANGER! Crisis Health
Workers at Risk. Int J Environ Res Public Health.
2020;17(15):5270.

17. Hollander E, Simeon D. Anxiety disorders in Essentials of
Clinical Psychiatry. Edited by Hales RE, Yudofsky SG.
Washington, DC. American Psychiatric Publishing, Inc, 2004,
pp. 339-422.

18. Mao X, Fung WMO, Hu X, Loke Yuen JTA. Psychological
impacts of disaster on rescue workers: A review of the literature.
Int J Disaster Risk Reduct. 2018;1;27:602-617.

19. Nagata K, Tateishi S, Mori K. A literature review of the
health effects of workers responding to the Great East Japan
Earthquake. Environ Occup Health Pract. 2020;2(1):0005RA:1-
9.

20. Tahernejad S, Ghaffari S, Ariza-Montes A, Wesemann U,
Farahmandnia H, Sahebi A. Post-traumatic stress disorder in
medical workers involved in earthquake response: A systematic
review and meta-analysis. Heliyon. 2023;3;9(1):e12794.

21. Fernandez A, Black J, Jones M, Wilson L, Salvador-Carulla
L, Astell-Burt T, Black D. Flooding and Mental Health: A
Systematic Mapping Review. PLOS ONE. 2015;10(4):0119929.

22. Sungur M. Secondary Trauma and Social Support. Turk J
Clin Psychiatry. 1999;2(2):105-108.

23. Aker AT. 1999 Marmara earthquakes: a review of epidemio-
logic findings and community mental health policies. Turk
Psikiyatri Derg Turk J Psychiatry. 2006;17(3):204-212.

24. Suzuki Y, Fukasawa M, Obara A, Kim Y. Mental health dis-
tress and related factors among prefectural public servants
seven months after the great East Japan Earthquake. J
Epidemiol. 2014;24(4):287-94.

25. Azarmi S, Baniyaghoobi F, Farsi Z, Safshekan S, SHarififar
ST. Investigation of the General Health Status of Health Care
Workers Involved in Disaster Relief in the Kermanshah
Earthquake, in the West of Iran. Mil Caring Sci J.
2022;10;9(1):35-44.

26. Er RA, Cakmak H, Oz YC, Aker AT. Kocaeli ili 112 acil
yardim birimlerinde galisan personelin Marmara depreminden
etkilenme ve olasi afetlere hazirlik durumlarinin saptanmasi.
Akad Acil Tip Derg. 2010;9(2):83-88.

Turkish J Clinical Psychiatry 2023;26:309-318



Earthquake and mental health of healthcare workers: A sistematic review.

27. Guo C, Li S, Chan SSS. Long-term effects of disaster expo-
sure on health care workers’ resilience: A comparison of the
Wenchuan earthquake-exposed and unexposed groups. Int J
Disaster Risk Reduct. 2022;1;67:102658.

28. Cansel N, Ucuz 1. Post-traumatic stress and associated fac-
tors among healthcare workers in the early stage following the
2020 Malatya-Elazig earthquake. Konuralp Med J.
2022;14(1):81-91.

29. Sever MS, Ortiz A, Maggiore U, Bac-Garcia E, Vanholder
R. Mass Disasters and Burnout in Nephrology Personnel: From
Earthquakes and Hurricanes to COVID-19 Pandemic. Clin J
Am Soc Nephrol CJASN. 2021;8;16(5):829-37.

30. Doolittle BR, Windish DM, Seelig CB. Burnout, Coping,
and Spirituality Among Internal Medicine Resident Physicians.
J Grad Med Educ. 2013;5(2):257-61.

31. Mattei A, Fiasca E Mazzei M, Necozione S, Bianchini V.
Stress and Burnout in Health-Care Workers after the 2009
LAquila Earthquake: A Cross-Sectional Observational Study.
Front Psychiatry. 2017;12;8:98.

32. Fujitani K, Carroll M, Yanagisawa R, Katz C. Burnout and
Psychiatric Distress in Local Caregivers Two Years After the
2011 Great East Japan Earthquake and Fukushima Nuclear
Radiation Disaster. Community Ment Health J. 2016;52(1):39-
45.

33. Kawashima Y, Nishi D, Noguchi H, Usuki M, Yamashita A,
Koido Y, Okubo Y, Matsuoka YJ. Post-Traumatic Stress
Symptoms and Burnout Among Medical Rescue Workers 4
Years After the Great East Japan Earthquake: A Longitudinal
Study. Disaster Med Public Health Prep. 2016 Dec;10(6):848—
853.

34. Setou N, Fukumori T, Nakao K, Maeda M. Factors related to
the fatigue of relief workers in areas affected by the Great East
Japan Earthquake: survey results 2.5 years after the disaster.
Biopsychosoc Med. 2018;12(1):14.

35. Naushad VA, Bierens JJ, Nishan KP, Firjeeth CP,
Mohammad OH, Maliyakkal AM, ChaliHadan S, Schreiber
MD. A Systematic Review of the Impact of Disaster on the
Mental Health of Medical Responders. Prehospital Disaster
Med. 2019;34(6):632-643.

36. Yilmaz Karaman G, Kogbiyik S, Saric1 B. Afet Bolgesinde
Gorev Yapan Hekimlerin Psikososyal Thtiyaclarmin Tespit
Edilmesi Calismast. (cited: 2023 July 15)

37. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A,
Petticrew M, Shekelle P, Stewart LA; PRISMA-P Group.
Preferred reporting items for systematic review and meta-analy-
sis protocols (PRISMA-P) 2015 statement. Syst Rev.
2015;1;4(1):1.

38. Nieh JH, Hsu TH, Cheng HC, Chong KC, Lai PF. 2018
Taiwan Hualien Earthquake-Disaster Lessons We Learned in
the Emergency Department of a Tertiary Hospital. J Acute Med.
2020;1;10(4):149-155.

39. Schenk EJ, Yuan J, Martel LD, Shi GQ, Han K, Gao X. Risk
factors for long-term post-traumatic stress disorder among med-
ical rescue workers appointed to the 2008 Wenchuan earth-
quake response in China. Disasters. 2017;41(4):788-802.

40. Shrestha R. Post-traumatic Stress Disorder among Medical

Turkish J Clinical Psychiatry 2023;26:309-318

Personnel after Nepal earthquake, 2015. J Nepal Health Res
Counc. 2015;13(30):144-148.

41. Wang L, Zhang J, Zhou M, Shi Z, Liu P. Symptoms of post-
traumatic stress disorder among health care workers in earth-
quake-affected areas in southwest China. Psychol Rep.
2010;106(2):555-561.

42. Tang B, Ge Y, Liu Z, Liu X, Kang P, Liu Y, Zhang L. Health-
related quality of life for medical rescuers one month after
Ludian earthquake. Health Qual Life Outcomes. 2015 Jun
25;13:88. doi: 10.1186/s12955-015-0286-5. PMID: 26108679;
PMCID: PMC4479311.

318





