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Gender-Specific Effects of Chronic
Y-27632 Administration on Spike-
And-Wave Discharges in Genetic
Absence Epilepsy Rats

Melis Yavuz'? @, ismail Ata Yiiceel> ® , Gorkem Gokkaya’ ®, Deniz Athena Tekdemir? ®,
Giil Batum? ®, Berfe Bengisu Aydin? ®, Filiz Onat?*s ®

ABSTRACT

Purpose: The acute intracerebroventricular (i.c.v.) injection of a Rho kinase inhibitor Y-27632 has beendemonstrated to
reduce the spike-and-wave discharges (SWDs) in male GAERS (Genetic Absence Epilepsy Rats from Strasbourg) by our
previous study. The purpose of this research is to determine the chronic use of five days will effect the SWDs of absence
epilepsy in female GAERS and to compare the expression of SWDs between female and male GAERS.

Methods: Five female and male GAERS (150-350 g) were used in experiments. Stereotaxic surgery was performed toinsert
EEG recording electrodes over the fronto-parietal cortices. Female GAERS were injected with Y-27632 intraperitoneally
over the five days,and compared to the baseline EEG of the same animals. SWD characteristics were analyzed using EEG
recordings and analyzed.

Results: Total and mean SWD duration, and the number of SWDs did not significantly differ female GAERS, received
Y-27632. Although a trend of reduced total duration was observed in female rats, it was not statistically significant. A
significant difference was observed for the mean duration and number of SWDs between the female and male GAERS,
(p<0.05). While the mean duration for SWDs is shorter in duration in females (p=0.01), the number of SWDs were more
in females in comparison to male GAERS (p=0.02).

Conclusion: Although some outcomes did not reach statistical significance, trends suggest potential gender-related
differences in SWD response to Y-27632 or SWD expression. The administration may not be as effective in intraperitoneal
route as in i.c.v. Further experiments can be performed by changing the route of administration.

Keywords: GAERS, SWDs, ROCK, Y27632, female

O0ZET

Amag: Bir Rho kinaz inhibitdrii Y-27632'nin akut intraserebroventrikiiler (i.s.v.) enjeksiyonunun, erkek GAERS'lerde
(Strashourgdan Genetik Absans Epilepsi Sicanlar) diken-ve-dalga desarjlari (DDD'ler) azalttigi gosterilmistir. Bu
arastirmanin amac, disi GAERS'lerde, bes giinliik kronik kullanimin absans epilepsisinin DDD'leri iizerindeki etkisini
belirlemek, disi ve erkek GAERS'ler arasindaki DDD'leri karsilastirmaktir.

Yontem: Deneylerde bes adet disi ve erkek GAERS (150-350 g) kullanildi. EEG kayit elektrotlaninin fronto-parietal
kortekslere yerlestirilmesi icin stereotaksik cerrahi uyguland. Disi GAERS'lere bes giin boyunca intraperitoneal olarak
Y-27632 enjekte edildi ve ayni hayvanlarin bazal EEG'leri ile karsilastirildi. DDD’lerin dzellikleri EEG kaytlan kullanilarak
analiz edildi.

Bulgular: DDD'lerin toplam ve ortalama siiresi ve sayisi, Y-27632 alan disi GAERSe anlamli farklik gostermedi. Disi
sicanlarda toplam DDD siiresinde azalma egilimi goriilmesine ragmen bu istatistiksel olarak anlamli degildi. Disi ve erkek
GAERS'ler arasinda DDD'lerin ortalama siiresi ve sayisi agisindan anlamli bir fark gdzlendi (p<0,05). Disi GAERS'lerde
ortalama DDD siiresi daha kisa iken (p=0,01), DDD sayis disilerde erkeklere gore daha fazlaydi (p=0,02).

Sonug: Sonuglar istatistiksel anlamliiga ulasmasa da, Y-27632ye verilen DDD yanitinda cinsiyete bagli potansiyel
farklliklar oldugunu gdstermektedir. Olasilikla intraperitoneal yol, i.s.v. kadar etkili olmayabilir. Uygulama yolu
degistirilerek daha ileri deneyler planlanmaktadr.

Anahtar Kelimeler: GAERS, DDD'ler, ROCK, Y27632, disi

Copyright © 2024 the Author(s). Published by Acibadem University. This is an open access article licensed under a Creative Commons 121
Attribution-NonCommercial-NoDerivatives (CC BY-NC-ND 4.0) International License, which is downloadable, re-usable and distributable

in any medium or format in unadapted form and for noncommercial purposes only where credit is given to the creator and publishing
journal is cited properly. The work cannot be used commercially without permission from the journal.



ROCK Inhibitor on the SWD’s of Female GAERS

eneralized absence seizures are atype of non-con-
G vulsive seizure characterized by unconsciousness

and bilateral spike-and-wave discharges (SWDs)
on EEGs (1). These seizures are prevalent across various
idiopathic generalized syndrome categories and are often
studied using animal models to understand their underl-
ying mechanisms and develop relevant treatments (2, 3).
Genetic rat models like GAERS and WAG/RIj rats are high-
lighted as valuable tools for replicating the persistent cli-
nical manifestations of absence epilepsy, enhancing the
accuracy of research outcomes compared to pharmaco-
logical models (4, 5). Many different mechanisms are dis-
cussed to underlie the pharmacology and pathophysio-
logy of the seizures in the absence epilepsy (6-11).

We specifically investigated Rho kinase inhibitors in our
previous studies. The role of RhoA and Rho-kinase in
dendrite development and branching, as well as their
involvement in neuronal cell survival and glutamate
transmission, is well-known (12). The Rho kinase inhib-
itor Y-27632 is mentioned for its potential in preventing
glutamate-induced cell death (13). Fasudil and Y-27632
have been shown to be protective as well, on retinal exci-
totoxicity caused by NMDA-induced damage, focusing on
their influence on RhoA and ROCK2 levels and cell survival
(14). In epilepsy research, Y-27632 and fasudil decreased
myoclonic jerks, clonic convulsions, tonic hindlimb exten-
sions, tonic convulsion index, and recovery latency while
increasing Rho translocation in brain homogenates of
PTZ-treated mice (15). Previously we have shown that sin-
gle systemic dose of Y-27632 reduced absence seizure du-
ration, while fasudil lowered seizure frequency (16). Local
brain administration exhibited a comprehensive suppres-
sive impact on total seizure duration, seizure count, and
average individual seizure length with Rho kinase inhibi-
tors, but intraperitoneal administration did not show that
strong results (16).

Sex differences are observed not only in humans but also
in animal models like rats (17). Neglecting to consider
both sexes in research can lead toincomplete understand-
ing of drug effects and cognitive capacities, therefore the
research involving both genders are encouraged to pre-
vent possible adverse effect in a certain population (18).
A study by Prendergast et al. highlights the importance
of including both sexes for valid and applicable research
outcomes (19). Certain types of epilepsy subtypes also
might have varying susceptibilities based on gender (20,
21). Neglecting the sex differences in the research called
scientists to call the National Institutes of Health into ac-
tion, to prevent adverse effects of the drugs faced mostly

among women by being inclusive in the animal research
in terms of including female gender as well (18).

Existing literature suggests that different outcomes such
as histopathological changes, behavioral effects, molec-
ular responses, and the development of epilepsy might
be influenced by seizures during development in ways
that are specific to sex, age, and brain regions (22). The
sex differences in these genetic absence epilepsy models
have also been discussed and although no differences
of seizure expressions were found (4), hormonal chang-
es during pregnancy, the effect of sex hormones as well
as epidemiological data shows the gender may influence
the possible pharmacotherapies (23). Therefore, in this
study, we aimed to investigate if the chronic intraperi-
toneal administration of Rho kinase inhibitor Y-27632 in
female rats will show differential results in terms of SWD
expression in comparison to male GAERS rats, as well as
to investigate the baseline expression of SWDs between
female and male GAERS.

Material and Methods

Animals and experimental design

The experimental procedures were conducted on adult
female and male Genetic Absence Epilepsy Rats from
Strasbourg (GAERS) rats, aged 3 to 4 months and weigh-
ing between 150 and 350 grams (n=5;5= 10), sourced from
the breeding colony of the Department of Pharmacology
and Clinical Pharmacology at Marmara University School
of Medicine. Additionally, male adult Wistar rats, derived
from male and female rats with previously recorded EEGs
demonstrating the absence of spike-and-wave discharg-
es (SWD) activity, were employed. They were obtained
from the Experimental Research Animals Unit of Marmara
University Faculty of Medicine (DEHAMER).

The rats were housed individually in cages within a tem-
perature-regulated environment set at 21 + 3°C, with a
12-hour light/dark cycle (lights on at 8 a.m.). Adequate
provisions of food and water were available ad libitum
to the rats throughout the study. All experimental pro-
tocols involving animals were subject to approval by the
Ethical Committee for Experimental Animals at Marmara
University, with the assigned protocol number 28.2017.
MAR. These procedures were conducted in compliance
with the guidelines outlined in the EU Directive 2010/63/
EU governing animal experimentation. The group name
for the basal recordings from the female and male rats
were tagged as; Baseline-FM and Baseline-M; respective-
ly. And the group name for the Y27632-injected rats were
tagged as; Y27632-FM.
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Stereotaxic surgery

The animals underwent anesthesia induction using ket-
amine (100 mg/kg, intraperitoneal, Alfamine 10%; Alfasan
International B.V.) and xylazine (10 mg/kg, intraperitone-
al, Alfazyne 2%; Alfasan International B.V.). Subsequently,
they were securely positioned within a stereotaxic frame
(Stoelting Model 51600, Stoelting Co., lllinois, USA). A lon-
gitudinal incision was carefully made on the skull to ex-
pose the underlying tissue. Four stainless steel screws, af-
fixed with insulated wires, were bilaterally implanted onto
the frontoparietal cortex to facilitate cortical EEG record-
ings. Each cortex recorded is represented by the potential
difference between the two electrodes on the same side,
for instance the potential difference of the right parietal
electrode and the right frontal electrode is the right cortex
recording. The connections between the electrodes and
the insulated wires were established, leading to a micro
connector designed for the purpose of EEG data acquisi-
tion. To ensure stability and proper positioning, both the
electrodes and the wires were protected by dental acrylic
and affixed firmly to the skull.

EEG recordings, drug injections and analysis

After the stereotaxic surgery, the animals were allowed to
recover for a week. One week later, 3 h of baseline activi-
ty was recorded on EEG (09:00-12:00). Two days later the
chronicinjections began, the Rho kinase inhibitor Y-27632
was purchased from (Tocris Bioscience (UK). The dose of
0.3 mg/kg was dissolved in saline and injected according
to the body weight of each animal.

On the fifth day following the last injection 3 h EEG re-
cordings from the GAERS was recorded. The Y27632 was
injected to female rats twice daily for the 5 days, and the
last day following injections the EEG recordings were per-
formed. SWD complexes, which are usually identified if
the duration is longer than 1 s, with a train of sharp spikes
and subsequent slow waves (7-11 Hz) and the amplitude
of at least twice the background amplitude of the EEG,
were analyzed. EEG was amplified through a BioAmp ML
136 amplifier, with an anti-aliasing filter set at 0.1-125 Hz
and digitized at a sampling rate of 1,000 Hz. The data were
analyzed using Chart v7 program (PowerLab 8/35, ADI
Instruments, Oxfordshire, UK).

Statistical analysis

All statistical analyses were performed with GraphPad
Prism version 9.1.0 (GraphPad Software, San Diego, USA).
For statistical analysis of the EEG data in the female GAERS
that received Y27632, the total number of SWDs, mean

duration of each individual; as well as the number of SWDs,
a paired t-test was conducted to assess the significance of
the observed differences. The obtained t-value, degrees
of freedom (df) and the corresponding two-tailed p-value
was provided, p-value less than 0.05 has been shown with
an asterisk (*). For the comparison of the female and male
baseline SWD parameters of GAERS groups an unpaired
t-test (two-tailed) was performed. The datais represented
as t(df) = t-value, p = p-value for t-tests.

Results

The effect ofintraperitoneal injection of Y-27632 on the total
duration of SWDs in female GAERS groups

The total duration of SWDs (s) in the groups of Baseline-
FM and Y27632-FM showed no statistical significance, al-
though closer to p<0.5 value. The paired t-test comparing
baseline EEG and the Y-27632 injected GAERS, showed to-
tal duration of the SWDs in the female rats showed overall
less duration although statistically not significant; t(4) =
1.75, p = 0.08 (Fig 1).

Total Duration of SWDs in Female GAERS

4000+
__ 3000~ T
8 T
5 2000+ % Sanann]
=
s s
3
a
1000+ =
0 T T
Baseline-FM Y27632-FM

Groups

Figure 1: Impact of Intraperitoneal Y-27632 Injection on Total
SWD Duration in Female GAERS Rats. The graph depicts assessing
the effect of intraperitoneal injection of Y-27632 on the total duration
of SWDs within female GAERS groups. Analysis of the total SWD
duration (s) in the Baseline-FM and Y27632-FM groups did not yield
statistically significant differences, although the results approached a
p-value of less than 0.5.

The effect ofintraperitoneal injection of Y-27632 on the mean
duration and the number of SWDs in female GAERS groups
The mean duration of SWDs (s) in the groups showed no
statistical significant difference. Y27632-FM group ex-
pressed less duration for each individual seizures in com-
parison to the Baseline-FM (t(4) = 0.2, p = 0.85; p=0.01; Fig
2A). On the other hand, the number of SWDs in the female
groups showed decreased number of SWDs (t(4) = 1.85, p
=0.13; Fig 2B).
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Figure 2: Effect of Intraperitoneal Y-27632 Injection on Mean SWD Duration and Groups

SWD Numbers in Female GAERS Rats. (A) The number of SWDs within the female groups
indicated an elevated count, although the difference did not achieve statistical significance.
(B) Analysis of the mean SWD duration (s) across the groups revealed no statistically
significant differences. The Y27632-FM group exhibited less duration for individual seizures
in contrast to the Baseline-FM group. Data are presented as mean =+ standard error of the
mean (SEM). *p < 0.05, ns = not significant. Figure 3: Comparison of SWD Parameters in Female and Male GAERS Rats. (A)
Total duration of SWDs did not show a statistically significant difference between female
and male GAERS rats. (B) Mean SWD duration, with females displaying significantly shorter
mean durations compared to males. (C) the number of SWDs exhibited significant variation
between female and male GAERS rats, with females manifesting a greater number of SWDs

The SWD parameters between the female and male GAERS relative to males. Data are presented as mean = standard error of the mean (SEM). *p <
0.05, **p < 0.01, ns = not significant.

groups
A) An unpaired t-test was conducted to assess the signifi-
Total Duration of SWDs in GAERS : :
oA “?eﬁ';l‘; ve. M:I'e" cance of the total duration, mean duration and number
4000 of SWDs between female and male GAERS baseline SWDs.
=3 Baseline-FM (n=5) A|th h th t t. t. ” . f tdff
e oug ere was no statistically significant difference
. 3000~ 1 for the total duration (t(8) = 1.62, p = 0.14; Fig 3A), there
3 —— —— .
2 were differences between the female and male GAERS for
2 2% the mean duration and number of SWDs (p< 0.05). While
a 1000 the mean duration for SWDs is shorter in duration in fe-
males (t(8) = 3.23, p = 0.01; Fig 3B), the number of SWDs
o . . were in females in comparison to male GAERS (t(8) = 2.97,
Baseline-FM — Baseline-M p — 002’ F|g 3C)
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Discussion

The present study aimed to investigate the potential dif-
ferential effects of chronic intraperitoneal administration
of the Rho kinase inhibitor Y-27632 on SWD parameters
in the female GAERS in comparison to their own baseline
EEG. As well as to study if there are any gender-based dif-
ferences between the baseline SWD parameters of female
and male GAERS. Previously we have shown that the in-
tracranial administration of these Rho kinase inhibitors;
Fasudil and Y-27632 (16), inhibits SWD parameters such
as total duration, mean duration and number of SWDs in
male GAERS.

Our previous study was not inclusive in terms of gender.
In light of this background, the study used GAERS rats of
both sexes to explore the impact of Y-27632 administra-
tion on SWD expression. The results indicated that the to-
tal duration of SWDs did not show statistically significant
differences between the experimental groups, although
female rats exhibited a trend towards reduced SWD dura-
tion. Most literature on the pharmacological and neuro-
logical research on the epileptic models revolves around
male gender (24, 25), except few studies (26, 27). The
issues around the hormonal influence of SWDs in adult-
hood, as well as menstrual cycles have been an issue relat-
ed to the research on the animals in our previous studies
which we only implemented on male GAERS (10, 11, 26,
28, 29). The finding of no significant differences in terms of
seizure expression shows that female GAERS can also be
implemented as a consistent model for absence epilepsy
research.

Furthermore, in this study, our results showed that al-
though there are no statistically significant differences in
the overall expression of the total duration between the
female and male GAERS, the mean duration and the num-
ber of SWDs were different between the groups. Although
the average duration of SWDs is briefer in females, there
exists a higher count of SWDs in females as opposed to
male GAERS. This observation raises the possibility of
gender-associated variations in the manifestation of SWD
characteristics. Nevertheless, additional investigations are
required, encompassing diverse colonies of GAERS and
other genetic models of absence epilepsy such as Wistar
Albino Glaxo/Rijswijk (WAG/Rij), to gain a deeper under-
standing of these potential gender-related distinctions.

In conclusion, this study contributes to the growing body
of knowledge regarding gender-specific responses to

epilepsy treatment. However, it is important to interpret
these results with caution and consider potential con-
founding factors. The investigation into the effects of Rho
kinase inhibitor Y-27632 on SWD expression in GAERS rats
provides insights into potential sex-related differences
in response to this pharmacological intervention. While
some results did not achieve statistical significance, the
trends observed underscore the importance of consider-
ing gender-based factors in epilepsy research and treat-
ment. Further investigations with larger sample sizes and
extended experimental durations could provide a more
comprehensive understanding of the intricate relation-
ship between gender, pharmacological interventions, and
the absence epilepsy outcomes.

Conclusion

This study sheds light on potential gender-related differ-
ences in the response to chronic intraperitoneal admin-
istration of the Rho kinase inhibitor Y-27632 in female
GAERS. While certain outcomes did not reach statistical
significance, the trends observed suggest the existence
of gender-based variations in SWD characteristics and
response to pharmacological intervention. In addition,
this study underscores the importance of considering
gender-related factors in epilepsy research and treatment
strategies. Further investigations involving larger cohorts
and extended experimental durations are warranted to
comprehensively unravel the intricate interplay between
gender, pharmacological interventions, and absence epi-
lepsy outcomes.
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Infectious Diseases / Bulasici Hastaliklar

Evaluation of Oxygen Consumption
at Maximal Workload in Cases of
Post-COVID-19 Syndrome

Sule Ceylan' ©

ABSTRACT

Objective: Oxygen consumption at maximum workload is a physiological criterion expressing aerobic capacity. We aimed
to evaluate whether aerobic capacity is affected in post-COVID-19 syndrome by comparing oxygen consumption and heart
rate index values in patients whose complaints continued after the acute phase of SARS-CoV2 disease passed.

Methods: 27 patients who underwent scintigraphy to be evaluated for coronary artery disease between January and
March 2021 were included in the study. Our patients underwent treadmill exercise using the Bruce Protocol procedure.
Patients achieved 100% of heart rate calculated using the 220-age formula. Oxygen consumption and heart rate index
values at maximum workload values were compared in the same patient group before and after COVID-19 infection.

Results: 11 of the cases (40.7%) were women. The median age of the patients was 53 (49-57) years. In our patients with
post-COVID-19 syndrome, oxygen consumption and heart rate index values at the maximum workload values calculated
before COVID-19 infection were higher than those calculated later. Oxygen consumption in the same patient group is as
follows; It was calculated as 43 (28-44) and 37 (26-38) before and after COVID infection (p:0.0005). Heart rate index values
were calculated as 2.5 (2.4-2.6) and 2.4 (2.3-2.6) (p:0.0005).

Conclusion: In the presence of post-COVID-19 syndrome, there is a decrease in aerobic capacity. Determining the cause
of complaints will allow us to develop prevention and treatment methods. In the presence of maximum workload, oxygen
consumption and heart rate index values can be used in the monitoring of patients with post-COVID-19 syndrome.

Key Words: heart rate, exercise test, post-acute COVID-19 syndrome, radionuclide imaging

OZET

Amag: Maksimum is yiikiinde oksijen tiiketimi aerobik kapasiteyi ifade eder ve dayanikliigin dnemli bir fizyolojik
kriteridir. Post-COVID-19 sendromunda SARS-CoV2 hastaliginin akut fazi gectikten sonra baz sikayetler en az 12 hafta
devam etmektedir. Maksimum is yiikii varliginda oksijen tiiketimi ve kalp atim hizi indeks degerlerini karsilastirarak, post-
(OVID-19 sendromda aerobik kapasitenin etkilenip etkilenmedigini dogrulamayi amacladik.

Yontemler: Calismaya Ocak-Mart 2021 tarihleri arasinda gogiis agrisi ve nefes darligi sikayetleri nedeniyle koroner arter
hastaligi agisindan degerlendirilen ve miyokard perfiizyon sintigrafi tetkiki yapilan 27 hasta dahil edildi. Hastalarin 17i
kadind1. Hastalarimiza Bruce Protokolii prosediirii kullanilarak kosu bandi egzersizi uygulandi. Hastalanmizin tamami
220-yas formiilii kullanilarak hesaplanan kalp hizinin %100’tine ulagti. Ayni hasta grubunda COVID-19 enfeksiyonu dncesi
ve sonrasinda maksimum ig yiikii varliginda oksijen tiiketimi ve kalp atim hizi indeksi degerleri karsilastinldi.

Bulgular: Olgularin 117 (%40,7) kadindi. Hastalanin ortanca yasi 53 (49-57) yil idi. Post-COVID-19 sendromlu
hastalarimizda, COVID-19 enfeksiyonu éncesinde hesaplanan maksimum is yiikiinde oksijen tiiketimi ve kalp atim hizi
indeksi degerleri, daha sonra hesaplananlara gore daha yiiksekti. Ayni hasta grubunda maksimum ig yiikiinde oksijen
tiiketimi sirasiyla; covip enfeksiyonu dncesi ve sonrasi 43 (28-44) ve 37 (26-38) olarak hesaplandi (p:0,0005). Kalp atim
indeksi degerleri 2,5 (2,4-2,6) ve 2,4 (2,3-2,6) olarak hesaplandi (p:0,0005).

Sonug: Post-COVID-19 sendromu varliginda aerobik kapasitede azalma mevcuttur. Sikayetlerin sebebini belirlemek,
onleme ve tedavi yontemlerini gelistirmemize olanak saglayacaktir. Maksimum is yiikii varliginda oksijen tiiketimi ve
kalp atim hizi indeksi degerleri, post-COVID-19 sendromlu hastalarin takibinde kullanilabilir. Bu konuda ileriye doniik
calismalara ihtiyag vardir.

Anahtar Kelimeler: kalp hizi, egzersiz testi, post-akut COVID-19 sendromu, radyonuklit goriintileme
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Post-COVID-19 Synd

and Oxygen C ption

aximal aerobic capacity is a frequently used
M guiding parameter when determining the

ability to sustain effort. Oxygen consumption
at maximal workload (VO2max) is one of the important
physiological criterion of endurance that has been used
for many years and expresses aerobic capacity (1). Bruce
Protocol (BP) is a treadmill test protocol that allows the
subject to reach VO2max in a short time due to the in-
crease in incline and speed together (Table 1) (2). Clinical
entity-defined related studies are ongoing (3). In post-
COVID syndrome (PCS), some complaints persist for at
least 12 weeks after the acute as PCS has approximately
200 different symptoms and the phase of SARS-CoV2 dis-
ease has passed (4-5). Patients with COVID-19 typically
present with a respiratory infection, however cardiac man-
ifestations are also common. Among the possible causes
of myocardial damage in COVID-19 patients; are stress
cardiomyopathy, hypoxic injury, vasculitis, endothelitis,
acute cor pulmonale, myocarditis, and cytokine storm
(6). Patients may present with palpitations and chest pain
(7). Elevated cardiac troponin levels are a generally ac-
cepted marker for determining myocardial damage (7).
Patients with mildly symptomatic COVID-19 have a low-
er frequency of troponin elevation (8). In a few patients
with COVID-19, myocarditis has been histologically con-
firmed, but the viral genome has not been identified in
the myocardium (9). The possibility of immune myocardi-
tis has been suggested but unproven (10). We compared
pre-pandemic and post-pandemic cardiac parameters in
our patients who were investigated for coronary artery
disease (CAD) and subsequently diagnosed with PCS. In
our retrospective study, myocardial perfusion scintigra-
phy was performed on our patients and they were evalu-
ated for CAD. This study aimed to verify whether aerobic
capacity is affected in PCS by comparing VO2max values
and heart rate index (HRI) values.

Material-Method

Between January and March 2021, 27 patients who un-
derwent scintigraphy to evaluate myocardial perfusion in
terms of coronary artery disease due to chest pain were
included in the study. Eleven of the patients were female.
Although all of our patients were previously positive
for COVID-19 PCR, PCR tests became negative between
June and August 2020. In our patients, who survived the
COVID-19 infection with mild symptoms without being
hospitalized, the complaints of significant shortness of
breath and whole body and left shoulder pain developed
after COVID-19 continued. Effort myocardial perfusion

scintigraphy (MPS) was performed in all patients 32-35
weeks after the PCR test turned negative, in line with car-
diac indications (2). All 27 patients underwent their first
stress myocardial perfusion scintigraphy performed for
the indication in 2019. 11 female patients had recurrent
syncope with no known cause, and 16 male patients had
recurrent chest pain and ST changes on the exercise ECG.
Before the test, detailed anamnesis was performed on our
patients. Our patients did not have bundle branch blocks
or pacemakers. 27 patients included in the study had no
history of chronic heart disease, chronic lung disease, or
chronic disease. No history of chronic drug use. None of
the 27 patients had diabetes mellitus, hypertension, hy-
percholesterolemia, smoking, obesity, and other cardio-
vascular risk factors. Some patients had a family history of
coronary heart disease. The data of the patients are sum-
marized in Table 2. None of the 27 patients had hospital-
ization or intensive care indications during COVID-19 in-
fection. No elevation was found in inflammation markers
for infection. MPS indication was made with these find-
ings. Treadmill exercise was applied to our patients using
the BP procedure (Table 1). All of our patients reached
100% of the cardiac rate calculated with the 220-age for-
mula, and the test was terminated because of burnout.
ECG monitoring was performed during the test and no
significant ECG changes were found. Our patients had
no history of chronic drug use or chronic disease. Our
patients cut out foods containing methylxanthines 12 h
beforehand. Imaging was performed by the guidelines
(2). A dose of 8-12 mCi was administered for stress imag-
ing and 24-36 mCi for rest imaging. The first stress images
were recorded after 20-40 min. A low-energy high-resolu-
tion collimator was used. Imaging was performed in the
supine position. A 64x64 matrix was used. SPECT image
quality was increased by reducing noise with appropriate
filtering (11). (Figure 1). Iterative reconstruction methods
were used. Thus, attenuation, scattering, and blurring
were corrected. MPS images were evaluated quantita-
tively according to the 17-segment model (12). (Figure 2).
Mediso Anyscan-S dual-headed SPECT gamma camera,
PC-based TEPA brand treadmill and stresswin software
were used. Qualitative and quantitative data were ob-
tained from the SPECT images. None of our 27 patients
had evidence of perfusion defect in the gated MPS ex-
amination. (Figure 1). In our patients who were clinically
accepted as PCS, the quantitative data calculated from
two scintigraphic images and parameters showing aero-
bic capacity such as VO2max in patients with maximum
effort according to BP were compared. The duration (T)
of the patient’s exertion was determined according to BP.
There are some formulas for the VO2max calculation (13).
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forms were obtained from the patients. Our retrospec-
tive study was approved by Gaziosmanpasa Training and

In patients whose metabolic equivalent (MET) was deter-
mined according to BP, this value was multiplied by 3.5 to
obtain VO2max (13). HRI value is the ratio of exercise heart Research Hospital Ethics Committee with 72 numbers on
rate to resting heart rate (13). Information and consent 08.06.2022.

Table -1: Bruce Protocol

Stage Duration (min) Speed (MPH) Grade (%)
1 3 1.7 10
2 3 2.5 12
3 3 34 14
4 3 4.2 16
5 3 5 18
6 3 5.5 20
7 3 6 22

Table-2: Data from patients with no chronic disease and no known coronary artery disease

o || et | s Dailyroutine S e Marital Time between two stress | Family history.of coronary
status test(months) artery disease
1 male 57 sporty Left shoulder pain married 40 yes
2 male 55 sporty Chest pain married 42 yes
3 female 52 sedentary syncope married 39 no
4 male 53 sedentary Chest pain single 41 yes
5 male 57 sporty Left shoulder pain single 40 yes
6 female 50 sporty syncope married 40 no
7 female 49 sporty ECG changes Al no
8 female 53 sedentary syncope married 39 yes
9 male 49 sedentary Chest pain single 38 no
10 male 50 sedentary Chest pain single 38 no
11 | female 51 sedentary Left shoulder pain, married 40 yes
syncope
12 male 51 sporty Chest pain married 4 yes
13 male 57 sedentary Chest pain married 40 yes
14 | female 55 sporty ECG changes married 40 no
15 | female 56 sporty syncope married 39 no
16 male 57 sporty Chest pain married 39 no
17 male 57 sporty Chest pain single 41 yes
18 male 49 sedentary ECG changes married 42 yes
19 | female 51 sedentary syncope married 42 no
20 male 52 sporty Left shoulder pain married 40 yes
21 male 55 sporty Chest pain married 41 no
22 male 57 sedentary Chest pain single 41 no
23 | female 49 sedentary ECG changes, syncope married 40 no
24 | female 52 sporty syncope married 39 yes
25 | female 53 sporty Chest pain, syncope single 39 yes
26 male 55 sporty Chest pain single 38 no
27 male 57 sporty Chest pain married 38 yes

Table-3: Changes in maximal oxygen consumption, heart rate index, ejection fraction, and body mass index

values in patients diagnosed with post-Covid-19 syndrome.

before Covid-19 infection post Covid-19 infection p
Maximal oxygen consumption (kg/ml/min) 43 (28-44) 37 (26-38) 0,0005
heart rate index 2,5(2,4-2,6) 2,4(2,3-2,6) 0,0005
Ejection fraction 57 (55-59) 56 (55-59) 0,459
Body mass index 22,9 (19,7-24,9) 23,2 (19,6-24,8) 0,684
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Statistics

Continuous variables that were not normally distribut-
ed are expressed as medians (minimum and maximum).
Categorical variables are expressed as case numbers and
percentages. The Wilcoxon test was used to compare con-
tinuous variables before and after COVID-19 infection. A
p-value of <0.05 was considered statistically significant.

Results

11 (40.7%) of the cases were female. The median age of
the patients was 53 (49-57) years. VO2max and HRI val-
ues calculated before COVID-19 infection in our patients
with PCS were higher than those calculated later. VO2max
value in the same patient group, respectively, before and
after COVID infection, calculated as 43 (28-44) and 37 (26-
38) (p:0.0005). The HRI value is, respectively; calculated as
2.5 (2.4-2.6) and 2.4 (2.3-2.6) (p:0.0005). A significant de-
crease was observed in VO2max and HRI values in patients
with COVID-19 infection and whose complaints persisted
at the end of the acute phase. According to our findings,
the aerobic capacity was reduced in our PCS patients. The
findings are summarized in Table 3.

Discussion

COVID-19 coronavirus disease causes a severe acute respi-
ratory disease called SARS-Cov-2. This disease is difficult to
control. In 10-20% of patients who experience the acute
symptomatic phase, the effects of the disease may contin-
ue after 12 weeks. Available evidence regarding PCS is in-
creasing day by day (14). PCR was negative in all 27 pa-
tients included in our study after acute infection between
June and August 2021. The coronavirus responsible for
SARS-Cov-2 infection causes acute respiratory infection
and atypical pneumonia, which can potentially develop
into a serious illness. In the infection that emerged in
Wuhan city on December 31, 2019, and spread all over the
world, clinical findings after COVID treatment lasted lon-
ger than 1 month in 10-20% of patients (15). In PCS; head-
ache, confusion, inability to perform daily physical tasks,
stress, depression and insomnia. Additionally, as in our pa-
tients, fatigue and pain may be prominent throughout the
body. Although some medications have been tried, these
long-standing complaints have not disappeared (14).
Anamneses such as decreased exercise capacity and short-
ness of breath revealed the need to test patients for CAD.

Figure 1: Sections of left ventricular walls in myocardial perfusion scintigraphy.
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Therefore our patients were referred to the Nuclear
Medicine clinic for MPS imaging. Imaging areas in nuclear
cardiology include assessments of myocardial perfusion
and global ventricular function. Exercise stress is preferred
in patients who can exercise adequately. One of the most
critical aspects of MPS examination is the ability to visual-
ize myocardial perfusion under maximum stress. In pa-
tients with CAD, a homogeneous distribution of resting
myocardial blood flow can be observed, up to a degree of
coronary artery stenosis of up to 90% (16). Therefore, per-
forming the stress test with optimum quality is crucial for
visualizing myocardial ischemia (2). In our nuclear medi-
cine clinic, our patients were subjected to a stress test by
an experienced team. During exercise testing, the heart
rate and contractility increase to meet the increased pe-
ripheral oxygen demand. The maximum physiological ox-
ygen limit that the muscles in the body can reach is 15-17
ml/100 ml. This is also called aerobic capacity and is ex-
pressed as VO2max. With gradually increasing exercise,
the VO2max curve reaches a plateau toward the end of
exercise (3). All patients reached 100% of their maximum
heart rate (HRmax), calculated according to the 220-age
formula. ECG monitoring was performed during the test.
VO2max, or maximum oxygen consumption, refers to the
use of oxygen that reaches a certain maximum level as the
workload or active muscle mass involved in exercise in-
creases. The unit of VO2max is ml/kg/min. The metabolic
equivalent (MET) value was obtained by dividing VO2max
by 3.5. VO2max was calculated based on the time (T) to
reach the maximum heart rate according to the Bruce pro-
tocol (Table 1). These calculation methods are reliable (3).
In our study, VO2max was obtained using the calculation
method. The same calculation method was used in both
the compared studies. No significant difference was found
between measurement studies performed using analyz-
ers and indirect calculation methods. The calculation
method using formulas is preferred because it is easier to
implement, practical, and has low cost. All of our patients
reached 100% of the maximum heart rate calculated ac-
cording to the 220-age formula by exercising at an ade-
quate level between 8 and 10 METs, with the speed and
incline increasing every 3 min according to blood pres-
sure. Treadmill testing was terminated because of burn-
out. Itis very important to be able to adequately stress the
patientin MPS imaging. The pharmacological stress meth-
od is used in patients who cannot reach 85% of the maxi-
mum heart rate or cannot reach a sufficient METS value
(17). VO2max; It is the highest amount of oxygen that an
individual can use during an exercise that involves large
muscle groups and increases in intensity. After a certain
point, oxygen use remains the same even though the

workload increases. It is the amount of oxygen that the
body can use in 1 min during exercise at maximum inten-
sity. The amount of oxygen that the muscle can take from
the blood and use depends on the blood coming to it and
the oxygen content of the blood. VO2max is determined
by the maximum amount of oxygen reaching the tissue.
The higher the running speed, the higher the oxygen con-
sumption. According to the results of our study, the prom-
inent complaint of fatigue in our PCS patients was evalu-
ated as compatible with the decrease in aerobic capacity.
HR and breathing accelerate. VO2max is determined by
expressing the amount of 02 expended per minute in vol-
ume (L) or by measuring the amount of oxygen taken in 1
min per kilogram of body weight in milliliters. Normally,
the VO2max value in women is slightly lower than that in
men. There were similar results in our study. Although
VO2max values were within normal limits in our study,
there was a significant difference between the two stud-
ies. The higher the VO2max value, the higher the aerobic
capacity. VO2max is a feature that improves with training.
Sedentary living during the pandemic may have de-
creased aerobic capacity. Our patients those who lead
sedentary lives. Patients above 7 METS are generally as-
ymptomatic in their daily activities. To exclude coronary
artery disease in our patients, it is important to be able to
evaluate heart wall perfusion, EDV, ESV, and EF by per-
forming MPS imaging in our patients who underwent the
Bruce protocol (3). There were no findings consistent with
CAD in our patients’ MPS results and ECG follow-ups. Tc-
99m-MIBI is a radiopharmaceutical used for intravenous
stress and rest imaging in MPS. Iterative reconstruction
methods were used. Thus, attenuation, scattering, and
blurriness were corrected. Stress testing is used in many
clinics to evaluate cardiovascular risk (18). Exercise capac-
ity is a proven prognostic marker of cardiovascular events
and mortality (19). There is a linear relationship between
oxygen consumption and HR (20). Body morphology is
important for maximum performance (21). Unlike fat
mass, increasing muscle mass increases performance (22).
There was no significant difference between the two stud-
ies in terms of the body mass index (BMI) of our patients.
VO2max is the maximum amount of oxygen that the body
can use per kilogram in liters/minute against increasing
workload. A linear relationship exists between workload
and oxygen consumption. As exercise intensity increases,
oxygen consumption also increases after reaching a pla-
teau and being unable to consume more oxygen, and this
point is VO2max. VO2max measurements are also used to
determine aerobic capacity and fitness in athletes.
Calculating VO2max with the formula. Laboratory tests re-
quire expensive teams and equipment (23). METS can be
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calculated using HRI. VO2max can be obtained by multi-
plying METS by 3.5 (13). None of our patients were hospi-
talized during or after the acute infection. 200 different
symptoms have been described in PCS (3). COVID-19 can
have many clinical findings due to multiple organ involve-
ment. Meta-analysis studies have shown the long-term
effects of COVID-19 infection (24-25). Shortness of breath,
smell and taste disorders, fatigue, neuropsychological
symptoms, headache, memory loss, slow thinking, anxi-
ety, depression, and sleep disturbance are the most com-
mon symptoms. Musculoskeletal complaints are also
common. Few studies prospectively evaluate the long-
term effects of COVID-19 infection (26-27). 80% of pa-
tients have more than one There are symptoms (25).
Fatigue, myalgia, sleep disorder, and memory impairment
are more common (3,28). These findings were also ob-
served in our patients. The factor that most reduces the
quality of life of people with PCS is fatigue. According to
the results of our study, this may be due to a decrease in
the aerobic capacity. This fatigue also has a neurocogni-
tive aspect (3,28). Patients say that this limits their normal
work activities. There are multiple mechanisms underly-
ing PCS. Because of diseases accompanied by genetic fac-
tors, COVID-19 may increase existing lesions in target or-
gans or acute COVID-19 organ failure may occur. There
may be changes in the immune response to viruses or vi-
ral mechanisms (29). Cytokine storm, i.e., innate patholog-
ical and exaggerated immune response, causes a serious
clinical picture. Persistent autoantibodies may have
formed in self-limiting forms. Thromboembolic complica-
tions occur because of alterations in the function of the
vascular endothelium (30). The continuation of endotheli-
al inflammatory mechanisms may cause chronic symp-
toms. Our patients were diagnosed with PCS after long
clinical evaluations. The duration of the acute phase is im-
portant for defining PCS. However, although the existing
psychological and other changes are due to COVID-19,
atypical findings in patients may prevent the diagnosis of
PCS by thinking that it is another disease or bacterial in-
fection. COVID-19 symptoms such as fatigue, headache,
myalgia, and chills can be stimulated after mRNA-based
vaccines. Patients usually improve over time. Some may
get worse. There is no specific treatment for PCS. Acute
phase treatment and prevention are performed.
Montelukast, naltrexone, hyperbaric oxygen, and super-
vised exercise were administered. There is no current evi-
dence regarding the role of a nutritional approach or
physical exercise in relieving symptoms. Physical exercise
can reduce not only acute symptoms but also long-term
symptoms. It aims to alleviate symptoms, provide hope,
and provide faster recovery (14).

Conclusion

Data on the cardiac effects of COVID-19 infection are very
limited. CAD, existing or probably present before infec-
tion in patients, is confusing to determine the cause of
cardiac effects. It is meaningful to evaluate the prolonged
effects of COVID-19 in patient groups that were evaluat-
ed for cardiac aspects before infection. PCS complaints
are accompanied by a decrease in the aerobic capacity.
Identifying the cause of symptoms will enable us to de-
velop new prevention and treatment methods. VO2max
and HRI values can be used in patient follow-up in PCS.
Prospective studies are required in this regard.
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ABSTRACT

Purpose: Anxiety and depression in pregnancy commonly presents between 10 and 25% of pregnant individuals.
Increased symptoms of depression and anxiety are coupled with elevated risk of preterm birth, postpartum depression,
and behavioral difficulties in children. Detection of ovarian cyst is a potential stressor factor for pregnant individuals. Our
objective was to investigate the levels of anxiety, depression and hopelessness in pregnant individuals with ovarian cyst.

Methods: In this comparative and descriptive study, a total of 184 pregnant women were divided into 2 groups. Group
1 encompasses pregnant women with ovarian cyst (n==86), and Group 2 includes healthy pregnant women as control
(n=88). Data were collected using Demographic Questionnaire, Beck Depression Inventory (BDI), Beck Anxiety Inventory
(BAI), Beck Hopelessness Scale (BHS) and Pregnancy Related Anxiety Questionnaire-Revised 2 (PRAQ-R2).

Results: We found substantially elevated BDI, BAI, BHS AND PRAQ-R2 scores in Group 1according to Group 2 [(15.16+12.6,
6.45+5.6), (16.44+14.5,7.61+5.2), (9.44+8.3, 4.10+5.2), (30.99+9.66, 27.2+4.90), respectively] (p<0.05). However,
there wasn't significant difference between groups in demographic characteristics (p>0.05).

Conclusion: Anxiety, depression and hopelessness are observed more among pregnant women with ovarian cyst.
Nevertheless, approximately 70 percent of all ovarian cysts spontaneously resolve during pregnancy and more than 90
percent of them are benign. Hence, the patient should be informed appropriately by obstetricians before referring them to
tertiary centers, and this approach may mitigate their anxiety, depression and hopelessness.

Keywords: Anxiety disorders; depression; ovarian cysts; pregnancy outcome

0ZET

Amag; Gebelikte anksiyete ve depresyon genellikle gebe bireylerin %10 ila 25inde goriilir. Artan depresyon ve anksiyete
semptomlar, gebelerde erken dogum, dogum sonrasi depresyon ve cocuklarda davranissal bozukluklar riskinin
artmasiyla birlesir. Yumurtalik kistinin saptanmasi gebe bireyler icin potansiyel bir stres faktoriidir. Amacimiz over kisti
olan gebelerde anksiyete, depresyon ve umutsuzluk diizeylerini arastirmakti.

Yontemler: Bu karsilastirmali ve tanimlayici calismada toplam 184 gebe 2 gruba aynildi. Grup 1'de over kisti olan gebeler
(n=86), Grup 2'de kontrol (n=88) olarak saglikli gebeler yer almaktadir. Veriler, Demografik Anket, Beck Depresyon
Envanteri (BDO), Beck Anksiyete Envanteri (BAO), Beck Umutsuzluk Olcegi (BHS) ve Gebelikle Iigili Anksiyete Anketi-
Gozden Gegirilmis 2 (PRAQ-R2) kullanilarak toplanmigtir.

Bulgular: Grup 1de BDO, BAO, BHS VE PRAQ-R2 puanlarini Grup 2'ye gore [(15,16%12,6, 6,455,6), (16,44+145,
7,61£5,2), (9,44+8,3, 4,10+5,2) oldukga yiiksek bulduk, (sirasiyla 30,99+9,66, 27,2+4,90)] (p<0.05). Ancak gruplar
arasinda demografik dzellikler agisindan anlamli fark yoktu (p>0.05).

Sonu¢: Yumurtalik kisti olan gebelerde kaygi, depresyon ve umutsuzluk daha fazla gozlendi. Bununla birlikte, tim
yumurtalik kistlerinin yaklasik yiizde 70 hamilelik sirasinda kendiliginden diizelir ve yiizde 90'dan fazlasi iyi huyludur.
Hastalar dciincii basamak merkezlere sevk edilmeden once kadin dogum uzmanlan tarafindan uygun sekilde
bilgilendirilmelidir. Bu yaklasim hastalarin anksiyete, depresyon ve umutsuzluk diizeylerini azaltabilir.

Anahtar Kelimeler: Anksiyete bozukluklan, depresyon, yumurtalik kistleri, gebelik sonuglar
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ges from 0.05% to 2.4%, and approximately 1% to

6% of these masses are malignant (1). Before the
widespread use of ultrasound, most ovarian cysts in preg-
nant women could be detected during cesarean delivery
or when they gave symptoms in the postpartum period.
Today, many asymptomatic ovarian cysts can be detec-
ted incidentally on antenatal ultrasound performed in
the first trimester (2). Most of the ovarian cysts noticed
in pregnancy are benign simple cysts smaller than 5 cm
(3). Approximately 70% of adnexal masses encountered
in the first trimester disappear spontaneously in the early
second trimester (4).

T he incidence of adnexal masses in pregnancy ran-

Anxiety and depression in pregnancy may lead to preterm
labor and also have negative implications for fetal neuro-
development (5). In addition, mental problems during
pregnancy might be associated with pregnancy compli-
cations such as abortus imminens (6).

Herein, we endeavored to elucidate whether ovarian
cysts in pregnant individuals could bring about negative
psychological reactions. Hence, we performed question-
naires and aimed to investigate the levels of anxiety, de-
pression and hopelessness in pregnant individuals with
ovarian cyst.

Material and Methods

This prospective descriptive-comparative research was
conducted with a total of 184 pregnant women between
April and July, 2023. Group 1 consists of pregnant indi-
viduals with ovarian cyst (n=86) who were referred to the
Gynecologic Oncology outpatient Clinic in a tertiary med-
ical center and Group 2 includes healthy ones as controls
(n=88) who were followed-up routinely at this reference
center in the Thrace Region of Turkey. A random sam-
pling method was implemented to elect the control par-
ticipants. All of the participants accomplished a consent
form which apparently defines the purpose of the present
study. The power analysis was performed at a 95% confi-
dence interval. While the power of the study was ascer-
tained as 0.96, its effect size was moderate (0.5) and it was
deduced that the sample size was a good representative
of the population. Half of both groups were composed
of nulliparous pregnancies. [Group 1 (n=43), Group 2
(n=44)]. The study was approved by the local institutional
ethics committee (protocol number: 2023/039). All partic-
ipants were older than 18 years old, under 16" weeks of
gestation and without past history of any chronic medi-
cal diseases or mental issues. We excluded patients with

increased tumor markers, ovarian cyst bigger than 10
cm, cysts containing solid components with septum and
papillary projections (n=1). Besides, patients who were il-
literate, non-Turkish citizens and also who did not opt to
attend were excluded.

The study data were obtained applying the Personal
Information Form, Beck Depression Inventory (BDI) (7),
Beck Anxiety Inventory (BAI) (8), Beck Hopelessness Scale
(BHS) (9) and Pregnancy Related Anxiety Questionnaire-
Revised 2 (PRAQ-R2) (10) by utilizing face to face interview
technique.

Turkish version of the BDI which encompasses 21-item
scale was performed (11). The minimum and maximum
attainable scores to be acquired from the total scale are
0 and 63, respectively. According to the scores acquired
from the BDI in the validity and reliability study, depres-
sion levels are defined as follows: 0 to 9 = minimal de-
pression, 10 to 18 = mild depression, 19 to 29 = moderate
depression, and 30 to 63 = severe depression. Turkish ver-
sion of the BAl which consists of 21-item scale was applied
(12). Anxiety levels are classified as minimal-low (0-15
points), moderate (16-25 points), and high (26 points and
more) in respect to the scores. Turkish version of the 20-
item BHS scale was performed (13). The BHS contains 20
dichotomous “true/false” items that objected to evaluate
three major aspects of hopelessness: feelings about the
future, loss of motivation, and expectations. Total scores
were calculated by first reverse-coding nine items (items
1,3,5,6,8, 10, 13, 15, 19) and then summing the item
scores. Higher total scores display greater hopelessness
(range 0-20). Turkish version of the PRAQ-R2 scale which
consists of 11 items for nulliparous women and 10 items
for primaparous/multiparous women was employed (14).
The scale has three subscales, including “fear of giving
birth (items 1, 2, 6 and 8)’, “worries of bearing a physically
or mentally handicapped child (items 4,9, 10 and 11)"and
“concerns about own appearance (items 3, 5 and 7)". The
8th item in the scale (I fear giving birth, because | have
never experienced this before) is employed to solely nul-
liparous women. The scale items are scored between 1 and
5 (1-Absolutely not relevant and 5-Very relevant). The low-
est and highest scores are 11 and 55 for nulliparous wom-
en, and 10 and 50 for primaparous/multiparous women,
respectively. A higher scale score shows a higher level of
anxiety in pregnancy. For each scale the Cronbach’s alpha
internal consistency value was calculated.
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SPSS 25 (Statistical Package for Social Science, Chicago, I,
USA) Windows package program was applied for statistical
analysis. Descriptive statistical methods (mean, standard
deviation) were used when evaluating study data. Fisher’s
exact test, t-test, 2 test, Kruskal-Wallis test, Mann-Whitney
U test, and stepwise regression analysis were applied in
the comparison of the distribution of the data acquired
from the groups. To evaluate the mean scale scores and
intergroup differences, one-way ANOVA was performed.
Differences were defined as significant when p<0.05.

Results

The mean age of Group 1 and Group 2 was 26.70 +4.72 and
27.08+4.10, respectively. The mean gestational age was
11.4+3.12 for Group 1 and 11.1£2.68 for Group 2. Half of
both groups were composed of nulliparous pregnancies.
[Group 1 (n=43), Group 2 (n=44)]. Gravida was found to
be 2.1£1.1 and 2.3£0.4 in Group Tand Group 2, respec-
tively. There was no significant difference in terms of age,
spouse’s age, education level, working status, economic sit-
uation and partner relationship/support (p>0.05) (Table 1).

Table 1. Comparison of the descriptive characteristics of the groups.

Group 1 (n=86) _ t-testand p
Mean # SD or n (%) =it value
t=0.783
Age (years) 26.70 +4.72 27.08+4.10 p=0.562
Spouse’s age t=1.224
ears) 34.70+5.30 33.91+5.38 p=0286
. X?=3.459
Education 0=0294
Primary
school 12(13.9) 10(11.3)
High school 73 (84.8) 76 (86.3)
University 1(1.4) 2(2.4)
X?=0.186
o p=0.669
Working 2(2.8) 4 (4.8)
House-wife 84 (97.2) 84 (95.2)
Economic X?=4.121
situation p=0.122
Income
more than 20(23.2) 19(21.5)
expenses
Income
equivalent
or less than 66 (76.8) 69 (78.5)
expenses
:‘I:t?::\ship X?=3.446
and support p=0.082
Positive 80 (91.6) 77 (86.8)
Negative 1(1.4) 1(1.2)
Neutral 5() 10(12)
t: Indepent samples t- tests X?>=Pearson’s Chi-Squared Test.

Cronbach’s alpha coefficients were found as 0.93, 0.94,
0.91 and 0.87 for BDI, BAI, BHS and PRAQ-R2, respectively.

The mean BDI, BAl and BHS score of Grup1 and Group 2:
[(15.16+12.6, 6.45+5.6), (16.44+14.5, 7.6145.2), (9.44+8.3,
4.10+5.2), respectively. Group 1 scores were significantly
found to be higher than Group 2 (p<0.05) (Table 2).

Table 2. Comparison of the scores between groups.

Mean + SD t-test and p value
Beck Depression Inventory t=3.56 p=.000*
Group 1 15.16x£12.6
Group 2 6.45+5.6
Beck Anxiety Inventory t=3.67 p=.000*
Group 1 16.44+14.5
Group 2 7.61+5.2
Beck Hopelessness Scale t=3.59 p=.000*
Group 1 9.44+8.3
Group 2 4.10£5.2
t: Indepent samples t- tests *p<0.05

The mean PRAQ-R2 scores of Group 1 and Group 2 were
30.9949.66, 27.2+4.90, respectively. (p<0.05). According
to subscales of PRAQ-R2 test, “worries about bearing a
handicapped child”and“concern about one’s own appear-
ance” scores were observed higher in Group 1 (10.4+3.09
and 7.54+2.80, respectively) than Group 2 (10.2+2.60 and
7.02+2.90, respectively), yet not statistically substantial
(p>0.05) (Table 3).

Table 3. Total and subscales PRAQ-R2 scores of the groups

_ _ t-testand p

Group 1 (n=86) | Group 2 (n=88) value
Total score 30.99+9.66 27.2+4.90 t=4.085 p=*.01
PRAQ-R2
Subscales
E?;Ld giving 11.82+3.89 7.44+243  |t=4.620 p=*.001
Worries about
LT 10.443.09 1024260  [t=0.447 p=0.657
handicapped
child
Concern about
one’s own 7.54+2.80 7.02+2.90 t=-1.146 p=0.254
appearance
t: Indepent samples t- tests *p<0.05
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Discussion

In this study, we observed higher levels of anxiety, de-
pression and hopelessness in pregnant individuals with
ovarian cyst. Prevalence of depression during pregnancy
differs depending on the criteria used, albeit may be as
high as 16% or more women symptomatic and 5% with
major depression (15). Some of the stressors that gener-
ally influence women in pregnancy are low income, ad-
verse working conditions, heavy family and household
responsibilities, strain in intimate relationships, and preg-
nancy complications such as threatened abortus. Zhu et
al. (16) in their study found out significantly higher levels
of major depression and anxiety among women facing
threatened miscarriage compared to those with unevent-
ful pregnancies.

Anxiety in pregnancy is connected with preterm delivery
and has adverse implications for fetal neurodevelopment.
It may provoke child impaired cognitive development
and behavioral problems such as: autism and schizophre-
nia (5,17). Several studies showed that premature delivery
and low-birth weight babies are seen more in pregnan-
cies with anxiety and depression (18-20). Goedhart et al.
(21) in their multiethnic cohort study consisted of 8,052
women showed that maternal depressive symptoms
during pregnancy are associated with preterm delivery,
small for gestational age and low Apgar score.

The prevalence of ovarian cysts in pregnant individuals
is 0.05-3.2% of live births (1, 22-23). Most ovarian cysts in
pregnancy seem to have a low risk of malignancy and con-
sequently they may be managed expectantly for the rea-
son that most of them resolve during pregnancy. Bernard
et al. (24) in their study with 422 patients with ovarian cyst
320 (76%) of them were simple cyst and also 70 of 102
large or complex cyst resolved (24). In another observa-
tional study with 803 women, the cysts resolved in 707
(88.1%) and it was deduced that ovarian masses detected
during pregnancy can be serially monitored without in-
tervention (25).

Prenatal education is carried out in many countries, yet it
differs in content, quality and format (26). Prenatal educa-
tion may have a paramount role in ameliorating perinatal
psychological disorders (27). Although, Cochrane quali-
tative review exhibited that prenatal care information is
inadequate to fulfill women'’s information request (28). In
our research, we noticed higher levels of anxiety among

pregnant women with ovarian cyst. We deemed that these
women weren't informed precisely about ovarian cysts by
obstetricians due to the excess number of patients, lack of
examination time and also the shortage of medical staff.

A major strength of the present study is that: to our
knowledge it is the novel study which evaluates psycho-
logical reactions of pregnant individuals with ovarian cyst.
The limitations of our study are that it was a single-cen-
ter study and the study population was small. In addi-
tion, we don't have maternal-fetal outcomes of the study
population.

Conclusion

We showed that pregnant individuals with ovarian cysts
have higher levels of anxiety, depression and hopeless-
ness. Nevertheless, ovarian cyst during pregnancy mostly
benign and they disappear spontaneously. Hence, obste-
tricians should give comprehensive information before re-
ferring patients to the tertiary centers. Contemplating na-
tional health programs to ease the burden of the staffing
shortages and providing more time for patient’s counsel
can be helpful. These approaches may hinder their need-
less anxiety and hopelessness and adverse maternal-fetal
outcomes might be diminished subsequently.
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ABSTRACT

Aim: The principal objective of this study was to evaluate the maternal, fetal, and neonatal outcomes of pregnancies
managed by a multidisciplinary team of perinatologists, obstetricians, and pediatricians in three distinct healthcare
centers.

Materials and Methods: In order to improve perinatal and neonatal care and minimize maternal and infant mortality,
we conducted a study by analyzing electronic records of pregnant women who delivered at our healthcare centers
between 2016 and 2021. The study consisted of 403 adolescents aged 15-19, 491 women of advanced age over 40 years,
and 200 pregnant women aged 20-39 years. The aim was to identify any patterns or differences in outcomes between the
age groups and determine the role of the healthcare team in improving these outcomes.

Results: Our study analyzed the data and found that the frequency of cesarean section was significantly higher in the
group of pregnant women with advanced age compared to the other age groups (p<0.05). Additionally, the rates of
gestational diabetes and pregnancies lasting more than 34 weeks (approximately 8 months) were found to be statistically
different in comparison to the other age groups (p<0.05). These findings suggest that the age of the mother is a critical
factor that influences pregnancy outcomes.

Conclusion: Our study has revealed that pregnancies in adolescent and advanced age groups have resulted in better
perinatal and neonatal outcomes. We suggest that improving the conditions for healthcare service delivery and raising
awareness among mothers and healthcare workers could contribute to further enhancing perinatal outcomes.

Keywords: Pregnancy in Adolescence, Maternal Age, Infant Health, Perinatal Care, Pregnancy Complications.

OZET

Amag: Bu calismada, perinatolog, kadin dogum uzmani ve pediatrist meslektaglarimizin ¢alistigi iic ayn merkezde son beg
yilda takip edilen gebelerin yas gruplarina gore maternal, fetal ve neonatal sonuglan degerlendirdik.

Geregve Yontemler: Bu calismada, 2016-2021 yillan arasinda ii¢ farkli merkezde takip edilen gebelerin farkli yas gruplarina
(15-19 yas arasi adolesanlar, 40 yas ve iizeri ileri yas gebeler ve 20-39 yas arasi kontroller) gore maternal, fetal ve neonatal
sonuglan degerlendirildi. Bu hastalarin kayitlarindan elde edilen veriler analiz edildi.

Bulgular: Analiz sonucunda, ileri yas olarak tanimlanan kirk yas ve iistii kadinlarda pariyete, gestasyonel hipertansiyon,
sezaryen ve fetal distres sikligi kontrol grubuyla karsilastinldiginda anlamli derecede daha yiiksek bulundu (p <0.05).
Bununla birlikte, adeldsan olarak tanimlanan (15-19 yas araligindaki) hastalarda pariyete, gestasyonel diyabet, sezaryen
ve >34 gebelik haftasi dogum sikligi kontrol grubuyla karsilastinldiginda anlamli derecede daha diisiik degerler elde
edildi (p <0.05).

Sonug: Analiz ettigimiz verilerden elde ettigimiz sonuglara gére, tiim gebelik gruplanindaki perinatal ve neonatal
sonuglarin dnceki donemlere kiyasla iyilestigi gozlenmistir. Bu durum, sadece saglik hizmetlerinin kalitesi ve sunumundaki
gelismelerden kaynaklanmamaktadir. Ayni zamanda, annelerin ve saglik calisanlarinin gebelik ile ilgili farkindaliklarinin
artinlmasi da daha iyi perinatal sonuglarin elde edilmesinde dnemli bir rol oynamaktadir. Bu nedenle, gebelikle ilgili
bilgilendirme ve farkindalik programlarinin gelistirilmesi, perinatal sonuclar daha da gelistirmek icin onemli bir adim
olabilir.

Anahtar Kelimeler: anne yagi, ergenlik donemi gebelikleri, gebelik komplikasyonlan, yenidogan saglig, perinatal bakim.
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tional age which is attributed to changes in living

conditions. A similar trend is observed in adolescent
pregnancies. However, when the gestational age is ex-
tremely high, there is an increased risk of morbidity and
mortality for both the mother and child. Although re-
ducing the number of extreme cases is a logical solution,
improving perinatal care and raising awareness among
health personnel are also important.[1] According to the
World Health Organization, adolescence is defined as
ages between 10 and 19. The WHO report indicates that
adolescent pregnancy remains a leading cause of high-
risk pregnancy, with around 12 million girls aged 15-19
becoming pregnant each year, and at least 777,000 girls
under the age of 15 becoming pregnant. [2]While the rate
of adolescent pregnancy has decreased in low- and mid-
dle-income countries over the past few decades, it still
poses a significant risk to maternal and neonatal health.
Adolescent pregnancy is still a significant cause of high-
risk pregnancy, but its prevalence has been decreasing in
low- and middle-income nations for the past few decades.
In developed countries, women's career aspirations, finan-
cial stability goals, and advancements in assisted repro-
ductive technology are leading to a rise in the average
age of first-time mothers, which is now in the late 30s
and early 40s.[3] Although most researchers consider ad-
vanced maternal age to be 35 years and older, the medical
community frequently regards 40 years as the threshold.
Over the previous 30 years, the average age of mothers in
the United States has risen by 2.6 years, from 21 to 25.[4]
The trend of mothers giving birth at older ages has been
observed in other Western countries, with studies show-
ing that mothers in Sweden, Switzerland, Denmark, and
the United Kingdom are approaching an average age of
30 for their first child. According to the Demographic and
Health Survey of Turkey, a significant proportion of wom-
en under the age of 18 and over the age of 35 are giving
birth to their first child. In the Afyon province of our coun-
try, there is a lack of research regarding the pregnancy
status of adolescent and elderly women. Therefore, this
study aims to examine the maternal, fetal, and neonatal
outcomes of pregnancies in adolescent and elderly wom-
en at a tertiary reference center in the past decade. The
results of this study are expected to serve as a predictive
model for maternal and neonatal outcomes in urban ar-
eas with similar demographic characteristics.

I n recent times, there has been an increase in gesta-

Materials and Methods

In this retrospective study, maternal and neonatal data
were collected from electronic hospital records(inpatient
and outpatients) of 403 adolescent (15-19 years), 491 el-
derly (over 40 years) women, and 200 pregnant controls.
This study was conducted between the years 2016 and
2021 at three distinct medical centers, one of which was a

university hospital in central Anatolia. Maternal, fetal, and
neonatal outcomes of the monitored pregnant women
were assessed according to different age groups. Among
these deliveries, pregnancy rates were approximately
3.8% and 3.9% for adolescent and older women, respec-
tively. In the study, the control group was randomly select-
ed from women who had given birth between the ages
of 20 and 39. All adolescent and older pregnant women
were included in the study, and no exclusion criteria other
than maternal age applied to the control group.

Our study collected maternal and neonatal data, includ-
ing pregnancy characteristics, fetal presentation, and
perinatal information, such as Apgar scores and whether
it was a multiple pregnancy. The perinatal results of new-
borns were obtained from pediatricians within the hospi-
tal system. The study was conducted in accordance with
the principles of the Declaration of Helsinki and approved
by the local ethics committee under registration number
2020-05/16.

For statistical analysis, we used the latest version of SPSS.
The independent t-test was applied to determine the
significance of differences between pairs, while the chi-
square test or Fisher’s exact test was used to compare cat-
egorical variables. The distribution of numerical variables
was evaluated using the Kolmogorov-Smirnov test. We
used odds ratios and corresponding 95% confidence in-
tervals to determine the relationship between categorical
variables with significance set at 5%. We also conducted
binary logistic regression analysis to evaluate the effect of
variables on the groups. Differences were considered sta-
tistically significant at p < 0.05.

Results

The study investigated perinatal and neonatal features in
403 adolescents, 491 older women, and 200 control sub-
jects. Table 1 displayed the obstetric characteristics of all
the groups, revealing that the advanced aged group had
significantly higher rates of one or more deliveries and ce-
sarean deliveries than the other groups. Conversely, the
adolescent group had lower rates of births and cesarean
sections, which was statistically significant when com-
pared to the control group (p<0.05). The higher number
of cesarean sections in multiparous women was primarily
due to previous cesarean sections, which was observed
in 30% of older women, 10% of adolescents, and 27% of
the control group. There was no significant difference in
the incidence of multiple pregnancies and vertex pre-
sentation (p>0.05). However, there was no statistically
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significant difference observed in the incidence of still-
births (p>0.05). The study found no association between

groups (p>0.05). The incidence of premature rupture of
membranes was significantly lower in the elderly women

maternal age and stillbirths.

, Table 2: Obstetrical complicati

group compared to the adolescent group (p<0.05).

According to Table 2, the incidence of gestational diabe-
tes was significantly lower in the adolescent group than
in the other groups (p<0.05). Conversely, the advanced
aged group had a higher incidence of gestational dia-
betes, although this difference was not statistically sig-
nificant (p>0.05). Gestational hypertension and acute
fetal distress were more common in the advanced aged
group, although this difference was not statistically signif-
icant (p>0.05). The rates of gestational hypertension and
acute fetal distress were similar between the adolescent
and older women groups (p>0.05). Preeclampsia was
significantly more common in the older women group
compared to the adolescent and control groups (p<0.05).
There was no significant difference in the incidence of pla-
cental abruption and placenta previa between the study

dol Controls Adolescents Age >40
Cont. Adolescents Age >40 (n=200) (n=403) (n=491)
(n=200) (n=403) (n=491)
Gestational
Age (y) 26.8 18.1 416 diabetes
Parity No 183 (95.3%) 401 (98.8%) 449 (90%)
Yes 17(4.7%)° 2(1.2%)? 42 (10%)°
0 79 (36%) 356(87.5%) 75 (10.5%) Gestational
1 or more 121(64%)° | 47(12.5%) | 416 (89.5%)° RS
No 195 (96.7%) 363 (90%) 448 (89%)
Mult. pregnancy Yes 5(3.3%)* 40 (10%) 43 (11%)°
No 191 (96%) 396 (96.9%) | 483(98.1%) Preeclampsia
No 192 (94.7%) 390 (94.2%) 446 (89.5%)
Yes 9 (4%)* 7 (3.1%)? 8 (1.9%)°
Yes 8(5.3%) 13 (5.8%)° 45 (10.5%)°
Stillbirth . Placental
(<20 gestational abruption
week)
No 198 (98.7%) 402 (99.8%) 480 (98.1%)
No 196 (98.6%) 395 (96.8%) 465 (94.7%) Yes 2 (1.3%)° 1(0.2%) 11 (1.9%)°
Yes 4 (1.4%)2 8(3.2%)* 24 (5.3%)? Placenta previa
Delivery Method No 196 (97.3%) 398 (98.8%) 479(97.4%)
Yes 4 (2.7%)* 5(1.2%)? 12 (2.6%)?
Vaginal del. 57 (38.6%) 209 (50.1%) 124 (26.1%)
Premature
Csec. 143 (61.4%)° 205 (49.9%)* 367 (73.9%)° membrane
rupture
el No 192(94.7%) | 379(91.5%) | 473(95.8%)
Vertex 184 (89%) 364 (88.1%) 448 (92.7%) Yes 8(5.3%) 24 (8.5%)* 18 (4.2%)°
Unspecified 16 (11%)° 39 (11.9%)° 43 (7.3%)° Acute fetal
distress
Data are expressed as number (%) and analyzed with the chi-square No 196 (97.3%) 379 (91.5%) 443 (88.8%)
test. Equal superscript letters denote a subgroup whose column rates are o e b .
not significantly different from each other at the adjusted p-value with Yes 4(2.7%) 24 (8.5%)"° 48 (11.2%)
Bonferroni correction (p>0.05). Data are expressed as number (%) and analyzed with the chi-square
test. Equal superscript letters denote a subgroup whose column rates are
not significantly different from each other at the adjusted p-value with
Bonferroni correction (p>0.05).

Table 3 presents the results of neonates in the adolescent,
older women, and control groups. The birth weight of in-
fants in the adolescent group was significantly lower com-
pared to the other groups (p<0.05). There was no statisti-
cally significant difference between the birth weight of in-
fants in the control and older women groups (p>0.05). The
rate of early preterm labor, defined as delivery before 34
weeks of gestation, was significantly higher in the adoles-
cent group than in the other groups (p<0.05). The rate of
premature preterm birth was not significant in the elderly
women group (p>0.05). Although the rate of preterm de-
livery was higher in the older women group, there was no
significant difference between the groups (p>0.05).
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Table 3: Neonate results Table 5: Binary logistic regression coefficients of age groups by

ind dent variables.
Controls Adolescents Age >40 (e sl
(n=200) (n=403) (n=491)
Fetal anomaly 95% C.l.for
Independent . EXP(B)
No 196 (98%) 397 (98.3%) 471 (97.9%) variables B | SE |Wald| df | Sig. [Exp(B)
Yes 4 (2%)° 6 (1.7%)° 19 (2.1%)° Lower | Upper
Ge”dlef c 0576 [0.201|8.249 | 1 [0.004|1.779 | 1.201 | 2.635
Female 91 (42.5%) 198 (47%) | 243 (49.4%) e
Male 0.461 |0.168| 7571 | 1 |0.006|1.586 | - -
108 (57.5%) 205 (53%) 248(50.6%)
! 1.109 (0.444( 6242 1 [0.012]3.032(1.270 | 7.237
\:qes'?)gt Gestational
450 09: 9 (6%) 41(9.9%) 22 (5.1%) hypertension
e h? 10 (6.6%) 15 (3.6%) 47 (10.9%) -3.178|0.417(58.176] 1 |0.000|0.042 | - -
ant. 9 3020+786.1 | 2745:808.1 | 310148269
CemmroElaes Gestational | 0222 (0274|0655 | 1 |0.418|0.801 | 0468 | 1.371
age (<34
<34 weeks 20 (13.3%)° 116 (28%)° 70 (16.4%)° weeks) 1.872 [0.240(60.730| 1 0.000| 6.500 - -
SRR 130 (86.7%) 298 (72%) 358 (83.6%) 0753 o540 2036 orsa| oasr | 0156 | 1340
-0.7 549 2, 1 |0.154| 0457 | 0.156 | 1.34
Weeks, w 38+3.1 36.36+3.9 36.73+3.3 MulGple
q regnanc
Apgar 1 min. 8.5+1.5 7.75%2.1 8.91+2 preg 4 -3.17810.417|58.176] 1 0.000| 0.042 - -
Apgar 5 min. 10+1.5 7.73+4.5 8.7+2.2
Data are expressed as number (%) and analyzed with the chi-square 1.389 |0.745| 3.477 1 0.062] 4.010 | 0.932 [17.261
test. Equal superscript letters denote a subgroup whose column rates are Stillbirth
not significantly different from each other at the adjusted p-value with _430410712136556] 1 |0.000] 0.014 B )
Bonferroni correction (p>0.05). ’ ' ’ ’ ’
-0.277]0.193| 2073 | 1 ]0.150|0.758 | 0.519 | 1.105
Female
Table 4: Multivariate analysis of clinical variables in the adolescents gender
and women of advanced age 0.311 |0.166| 3.522 1 0.061] 1.365 - -
Women of | Women of
Adolescents | Adolescents [ Advanced | Advanced
Odds Ratio | Significance | Age Odds Age Discussion
Ratio Significance . ) .
Darit 9 Furthermore, gestational diabetes was found to be sig-
arity L .
(nulliparity) 2.4 <0.001 03 <0.001 nificantly lower in adolescents compared to older wom-
Cesarean en, while preeclampsia was significantly higher in older
section (yes/ 0.8 0.01 1.2 0.004 women. Premature rupture of membranes was signifi-
no) cantly lower in older women compared to adolescents.
S;ﬁ:i‘e‘:“a' 0.2 0.004 N/A N/A Adolescents had significantly lower birth weight and
Costation] higher rates of early preterm labor compared to the oth-
estationa . . . .
hypertension 2.5 0.02 28 0.009 er groups.[5] These findings indicate that maternal age
Acute fetal i 002 p 0,002 plays a significant role in perinatal outcomes, with ad-
distress : ) ) ) vanced maternal age being associated with a higher risk
Gestational of adverse outcomes.[6] It is important to consider these
age(f?"’ 19 0.002 N/A N/A findings in clinical practice when providing care for preg-
weekKs, . .
TR E— nant women, particularly those in advanced maternal
HpIr es, . .
no) Y N/A N/A 3.9 0.04 age. During the planning of our study, we conducted a
*Factors are listed in the first column, followed by the odds ratio and literature search and found that similar outcomes have
significance for adolescents, and then for women of advanced age. If a been observed in groups with nulliparity, no previous
factor is not applicable to one group, it is marked as "N/A* cesarean section, low birth weight, and preterm birth.
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[5]The trend of giving birth at an older age due to the
work environment has led to an increased incidence of
pregnancy complications, including stillbirth, cesarean
section, preterm delivery, and gestational hypertension.
[7] We also found a study that drew attention to the fact
that maternal age was directly proportional to complica-
tions such as preterm birth, neonatal loss, and congenital
anomalies.[8] These findings highlight the importance
of studying the effects of maternal age on perinatal out-
comes. [9]A previous study had categorized adolescent
and older women pregnancies as high-risk, which differs
from our study where we formed three groups, including
a control group.[10] In Turkey, studies have shown that
advanced-age pregnancies have higher rates of preterm
births and stillbirths, but with no statistical significance.
[11] We attribute the significant results in our study to our
definition of advanced-age pregnancies as 40 years and
older.[12] It is reasonable to assume that as gestational
age increases, abnormalities in the uterus and placenta
that affect the reproductive system have a greater impact.

Conclusion

As part of our country’s healthcare policy, reducing mater-
nal and infant mortality rates is a primary goal. Achieving
this goal requires the concerted efforts of obstetricians
and pediatricians, as well as improvements in perinatal
care. Our study provides valuable information that can
assist both patients and healthcare professionals in iden-
tifying the various risk factors associated with pregnancy,
particularly those related to maternal age, and developing
effective strategies to prevent avoidable complications.
The results of our study can be utilized to guide interven-
tions and improve perinatal care, such as better monitor-
ing and management of high-risk pregnancies, providing
appropriate counseling and education to mothers about
the risks associated with advanced maternal age, and en-
hancing access to prenatal care services. With this knowl-
edge, we hope to contribute to the overall effort of im-
proving the health and well-being of both mothers and
infants in our community.
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Skin Diseases in Geriatric Patients:
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and Veneorology, Giresun, Turkey. Purpose: The aim of this study was to investigate the distribution and frequency of skin diseases in the geriatric age
group, as well as the variation of this frequency according to age, sex, and season.

Methods: Data from 1039 geriatric patients admitted to our dermatology clinic between January 1, 2022 and January
1,2023 were retrospectively analysed according to sex, age and seasons.

Results: The five most frequently observed disease groups in elderly patients were eczematous dermatitis (22.4%),
fungal infections (14.4%), infestations (10.1%), pruritus (6.9%), and premalignant skin lesions (6.4%). The most common
five dermatologic diseases in all patients were contact dermatitis (11.16%), scabies (8%), tinea ungium (6.8%), actinic
keratosis (6.1%), and generalized pruritus (6.1%), respectively. Generalized pruritus was significantly less frequent in
the 65-74 age group compared with the other two groups (p<0.001), whereas fungal infections were significantly more
frequent (p=0.001). Malignant lesions were significantly more frequent in the age group >85 years than in the other
two groups (p<0.001). The incidence of skin ulcers was significantly higher in the age group >85 than in the age group
65-74 (p=0.04).

Condlusion: This study revealed a high incidence of scabies in the elderly population, which is an uncommon finding
compared to previous studies. This increase reflects the rising incidence of scabies in our country in recent years. Increased
awareness of skin diseases among the elderly can contribute to preventive medicine, early diagnosis, and timely treatment

. of these conditions.
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Amag: Bu calismanin amaci, geriatrik yas grubunda deri hastaliklarinin dagilimi ve siklig ile bu sikhigin yasa, cinsiyete ve
mevsimlere gdre degisimini incelemektir.

Yontemler: 1 Ocak 2022 ile 1 Ocak 2023 tarihleri arasinda dermatoloji klinigine basvuran 1039 geriatrik hastanin verileri
cinsiyet, yas ve mevsimlere gore retrospektif olarak analiz edilmistir.

Bulgular: Yasl hastalarda en sik goriilen bes hastalik grubu egzematdz dermatit (%22,4), mantar enfeksiyonlari (%14,4),
infestasyonlar (%10,1), generalize kasinti (%6,9) ve premalign deri lezyonlari (%6,4) idi. Tim hastalarda en sik goriilen
bes dermatolojik hastalik sirasiyla kontakt dermatit (%11,16), skabiez (%8), tinea ungium (%6,8), aktinik keratoz (%6,1)
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ging is an unavoidable process that impacts all

organ systems, including the skin. Skin aging is

an intricate process characterized by morpho-
logical and chemical changes that affect various layers
of the skin, depending on intrinsic and extrinsic factors.
Intrinsic aging primarily involves a decrease and decelera-
tion in cell replacement, barrier function, wound healing,
immunological responses, thermoregulation, and vitamin
D production capacity. As individuals age, the epidermis
and dermis become thinner, the number of melanocytes
and fibroblasts decrease, and the functions of sweat and
sebaceous glands diminish. On the other hand, extrinsic
aging is caused by environmental factors such as UV ra-
diation, air pollution, lifestyle choices, and dietary habits.
The principal contributor to extrinsic aging is oxidative
damage resulting from increased production of free radi-
cals. Aging skin exhibits thin and deep wrinkles, dryness,
delayed wound healing, reduced skin elasticity, sagging,
pigmented spots, telangiectasias, and benign neoplasms
(1). Although accepted as a natural physiological process,
these changes can potentially contribute to the develop-
ment of certain skin conditions such as xerotic eczema,
pruritus, and skin ulcers (2).

Individuals who are 65 years and older are categorized as
the geriatric population. Presently, there has been arise in
the elderly population in both developed and developing
nations. The global geriatric population increased from
703 million (6% of the total population) in 2019 to 727
million (9.3% of the total population) in 2020. By 2050, the
geriatric population is projected to constitute 16% of the
global population (3). The gradual growth of the elderly
population heightens the significance and relevance of
diseases occurring in this age group (4).

The objective of this study was to examine the prevalence
and distribution of skin diseases among the geriatric age
group, while also exploring how this prevalence varies
based on age, gender, and season.

Material and Methods

Ethical aspects

The present study was conducted according to the
Declaration of Helsinki and approved by the Clinical
Research and Ethics Committee linked to Giresun
University Faculty of Medicine (approval number: 12,
date: 07.02.2023).

Study design

In this retrospective cohort study, we analysed the pa-
tients aged =65 years who applied to our dermatology
outpatient clinic between January 1, 2022 and January
1,2023.

The exclusion criteria are as follows: i) patients <65 years,
i) patients with inadequate data in medical records, iii)
patients without a definite diagnosis, iv) recurrent appli-
cations of the same patient.

A total of 1039 geriatric patients were examined and sex,
age, season of admittance, concomitant systemic dis-
eases, diagnosis, duration and location of disease were
recorded. The patients were classified according to sex,
age (65-74, 75-84, and >85) and dermatologic diagnoses.
These diagnoses were categorised into 22 groups includ-
ing generalized pruritus, papulosquamous diseases, fun-
gal infections, bacterial infections, viral infections, infes-
tations, benign neoplasia, precancerous lesions, malign
neoplasia, vesiculobullous diseases, eczematous dermati-
tis, disorders of skin appendages, cutaneous lymphomas,
immune-rheumatic diseases, urticaria, acneiform diseas-
es, drug eruptions, mucous membrane diseases, cutane-
ous ulcers, callus, xerosis, and others.

Statistical analyses

Statistical analyses were performed using the Statistical
Package for Social Sciences for Windows version 21.0
(SPSS, Chicago, IL, USA). Categorical variables were stud-
ied as percentages and were compared using the Chi-
square test. A p-value of <0.05 was considered statistically
significant.

Results

Of the 8087 patients who presented to the dermatology
outpatient clinic between January 1, 2022, and January 1,
2023, 1039 (12.85%) were over 65 years of age. Of these
patients, 535 (51.5%) were female and 504 (48.5%) were
male. The mean age was 78,56 + 8,29 for women, 75,16
+ 7,07 for men, and 74,38 + 7,47 years for all participants.
Based on the age groups, 616 (59.3%) patients were in the
65-74 age group (302 female, 314 male), 298 (28.7%) pa-
tients were in the 75-84 age group (158 female, 140 male),
and 125 (129%) patients were in the over-85 age group (75
female, 50 male).

The duration of the disease ranged from 1 day to 80 years.
The season with the highest number of outpatient visits
was autumn (313 patients, 30.1%). Autumn was followed
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by summer (268 patients, 25.7%), winter (234 patients,
22.5%), and spring (224 patients, 21.6%). At least one
systemic disease was present in 78.3% (812 patients) of
patients. The five most common concomitant systemic
diseases were hypertension (454 patients, 43.8%), diabe-
tes mellitus (DM) (260 patients, 25%), other cardiovascular
diseases (210 patients, 20.2%), pulmonary diseases (105
patients, %.) 10.1) and neurological diseases (79 patients,
7.6%).

In 24.4% (253 patients) of the patients, the lesions were
distributed over the entire body. This was followed by
the lower extremities (191 patients, 18.4%), face (157 pa-
tients, 15.1%), and trunk (142 patients, 13.7%) in order of
frequency.

The first five groups of diseases most frequently observed
in patients were eczematous dermatitis (22.4%), fungal in-
fections (14.4%), infestations (10.1%), generalized pruritus
(6.9%), and premalignant skin lesions (6.4%).

The most frequent types of eczematous dermatitis were
contact dermatitis (49.8%), seborrheic dermatitis (13.7%),
intertriginous dermatitis (%9.4), stasis dermatitis (8.15%),
and xerotic eczema (5.15%), respectively. The distribution
of fungal infections was tinea ungium (47.3%), tinea pe-
dis (31.3%), tinea corporis (6.6%), tinea incognito (4.6%),
tinea cruris (3.3%), tinea versicolor (3.3%), candidiasis
(3.3%), and tinea manum (2.6%). Seventy-nine percent of
infestations were scabies, 19.1% were mite infestations,
0.95% were pediculosis capitis, and 0.95% were demodi-
cosis. The premalignant skin lesions were actinic keratosis
(6.1%) and Bowen disease (0.2%).

Dermatitis and cutaneous lymphomas were significantly
more common in men than women (p=0.004 and 0.027,
respectively). There was a significant difference between
the three age groups in terms of generalized pruritus,
fungal infections, premalignant lesions, malignant lesions
and cutaneous ulcers (p<0.001, p=0.001, 0.014, 0.00 and
0.021, respectively). Generalized pruritus was significantly
less frequent in the 65-74 age group compared with the
other two groups (p<0.001), whereas fungal infections
were significantly more frequent (p=0.001). While there
was no difference between the age group =85 and the
other two groups in the frequency of premalignant le-
sions, it was significantly higher in the age group 74-84
than in the age group 65-74 (p=0.003). Malignant le-
sions were significantly more frequent in the age group
>85 years than in the other two groups (p<0.001). The

incidence of skin ulcers was significantly higher in the age
group =85 than in the age group 65-74 (p=0.04). It was
found that the number of patients diagnosed with urti-
caria was higher in summer (p=0.035), and the number of
patients diagnosed with malignant skin lesions was high-
er in autumn than in other seasons (p=0.022). There was
no seasonal difference in terms of other disease groups.
Distribution of skin diseases according to sex, age groups
and season are shown in Tables 1, 2, and 3, respectively.

Table 1. Distribution of skin diseases according to sex

Female,n| Male, n Total, n
(%) (%) (%) 4

Eczematous *
dermatitis 101 (18,9) | 132(26,2) | 233 (22,4) | 0.004
Fungal infections 85(15,9) | 65(12,9) | 150 (14,4) | 0.122*
Infestations 53(9,9) 52(10,3) | 105(10,1) | 0.83*
Generalized pruritus 38(7,1) 34 (6,7) 72 (6,9) 0.92*
Premalignant skin 3769 | 306) | 6764 | 0527
lesions
Papulosquamous 33(62) | 28(56) | 61(59) | 0.778*
diseases
Viral infections 25 (4,7) 31(6,2) 56 (5,4) 0.296*
Benign skin neoplasia | 35 (6,5) 20 (4) 55(5,3) 0.064*
Urticaria 20(3,7) 11(2,2) 31(3) 0.141*
Malign skin neoplasia | 17 (3,2) 13(2,6) 30 (2,9) 0.565*
Callus 15(2,8) 11(2,2) 26 (2,5) 0.522*
Xerosis cutis 9(1,7) 15 (3) 24 (2,3) 0.165%
Acneandacneiform | o\, | 1306 | 2102 | 0215
skin lesions
Bacterial infections 6(1,1) 13(2,6) 19(1,8) 0.08*
Immune-rheumatic | 4,5 | 5(4) | 13013 | o466*
diseases
Cutaneous ulcers 8(1,5) 4(0,8) 12(1,2) 0.29*
Drug eruptions 4(0,7) 3(0,6) 7(0,7) 0.533**
Disorders of skin 4(0,7) 2(0,4) 6(0,6) 0.687**
appendages
Cutaneous 0(0) 5() | 505 |0.027%
lymphomas ! :
Mucous membrane o
disorders 2(0,4) 2(0,4) 4(0,4) 0.665
Vesiculobullous 30060 | 102 | 404 | 0625+
diseases
Others 24 (4,5) 14 (2,8) 38(3,7) 0.186*
*Pearson’s chi-square test, **Fisher’ exact test. Significant P values are
shown in bold.
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Table 2. Distribution of skin diseases according to age groups

65-74years n (%) 75-84 years n (%) 285 years n (%) Total n (%) p
Eczematous dermatitis 139 (22,6) 68 (22,8) 26 (20,8) 233 (22,4) 0.917%
Fungal infections 108 (17,5) 33(11,1) 9(7,2) 150 (14,4) 0.0017*
Infestations 60 (9,7) 32(10,7) 13(10,4) 105 (10,1) 0.91*
Genaralized pruritus 26 (4,2) 32(10,7) 14(11,2) 72 (6,9) 0.00*
Premalignant skin lesions 29 (4,7) 29 (9,7) 9(7,2) 67 (6,4) 0.014*
Papulosquamous diseases 45 (7,3) 10 (3,4) 6(4,8) 61 (5,9) 0.06*
Viral infections 35(5,7) 17 (5,7) 4(3,2) 56 (5,4) 0.462*
Benign skin neoplasia 38(6,2) 10 (3,4) 7 (5,6) 55 (5,3) 0.202*
Urticaria 20(3,2) 9(3) 2(1,6) 31(3) 0.614*
Malign skin neoplasia 10(1,6) 8(2,7) 12(9,6) 30(2,9) 0.00*
Callus 16 (2,6) 8(2,7) 2(1,6) 26 (2,5) 0.786*
Xerosis cutis 12(1,9) 8(2,7) 4(3,2) 24(2,3) 0.612*
Acne and acneiform skin lesions 16 (2,6) 5(1,7) 0(0) 21(2) 0.15*
Bacterial infections 11(1,8) 5(1,7) 3(2,4) 19(1,8) 0.873*
Immune-rheumatic diseases 9(1,5) 5(1,7) 1(0,8) 13(1,3) 0.92**
Cutaneous ulcers 3(0,5) 5(1,7) 4(3,2) 12(1,2) 0.021*
Drug eruptions 4 (0,6) 2(0,7) 1(0,8) 7(0,7) 1%
Disorders of skin appendages 5(0,8) 1(0,3) 0(0) 6(0,6) 0.719%*
Cutaneous lymphomas 5(0,8) 0(0) 0(0) 5(0,5) 0.245%*
Mucous membrane disorders 2(0,3) 2(0,7) 0(0) 4(0,4) 0.761%*
Vesiculobullous diseases 2(0,3) 1(0,3) 1(0,8) 4(0,4) 0.587%*
Others 21(34) 10 (3,4) 7 (5,6) 38(3,7) 0.422*
*Pearson’s chi-square test, **Fisher’ exact test. Significant P values are shown in bold.

Acabadem Univ. Saglik Bilim. Derg. 2024; 15 (2) 144-151

147



Skin diseases in elderly

Table 3. Distribution of skin diseases according to season.

Winter Spring Summer Autumn Total
n (%) n (%) n (%) n (%) n (%) P

Eczematous Dermatitis 46 (19,7) 41(17,6) 65 (27,9) 81 (34,8) 233 (100) 0.127%
Fungal infections 31(20,7) 37 (24,7) 40 (26,7) 42 (28) 150 (100) 0.636*
Infestations 20(19) 19(18,1) 28(26,7) 38(36,2) 105 (100) 0.3*
Genaralized pruritus 21(29,2) 14 (19,4) 13(18,1) 24 (33,3) 72 (100) 0.377*
Premalignant skin lesions 20 (29,9) 16 (23,9) 10(14,9) 21(31,3) 67 (100) 0.158*
Papulosquamous diseases 19(31,1) 11(18) 19 (31,1) 12(19,7) 61 (100) 0.095*
Viral infections 15 (26,8) 15(26,8) 10(17,9) 16 (28,6) 56 (100) 0.274*
Benign skin neoplasia 7(12,7) 19 (34,5) 15(27,3) 14 (25,5) 55(100) 0.058*
Urticaria 5(16,1) 4(12,9) 15 (48,4) 7(22,6) 31(100) 0.035*
Malign skin neoplasia 3(10) 3(10) 8(26,7) 16 (53,3) 30 (100) 0.022*
Callus 6(23,1) 6(23,1) 6(23,1) 8(30,8) 26 (100) 0.99*
Xerosis cutis 7(29,2) 7(29,2) 4(16,7) 6 (25) 24 (100) 0.542%
Acne and acneiform skin lesions 8(38,1) 5(23,8) 5(23,8) 3(14,3) 21(100) 0.238**
Bacterial infections 4(21,1) 6(31,6) 421,19 5(26,3) 19 (100) 0.778%*
Immune-rheumatic diseases 4(30,8) 2(15,4) 4 (30,8) 3(23,1) 13 (100) 0.871**
Cutaneous ulcers 4(33,3) 1(8,3) 4 (33,39 3(25) 12 (100) 0.586**
Drug eruptions 3(42,9) 3(42,9) 1(14,3) 0(0) 7 (100) 0.084**
Disorders of skin appendages 0(0) 2(333) 2(333) 2(333) 6 (100) 0.646**
Cutaneous lymphomas 1(20) 3 (60) 1(20) 0(0) 5(100) 0.139%*
Mucous membrane disorders 3(75) 0(0) 0(0) 1(25) 4 (100) 0.083**
Vesiculobullous diseases 1(25) 0(0) 1(25) 2 (50) 4 (100) 0.9%*
Others 6(15,8) 10(26,3) 13(34,2) 9(23,7) 38(100) 0.33%

*Pearson’s chi-square test, **Fisher’ exact test. Significant P values are shown in bold.
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The most common five dermatologic diseases in all pa-
tients were contact dermatitis (11.16%), scabies (8%),
tinea ungium (6.8%), actinic keratosis (6.1%), and gener-
alized pruritus (6.1%), respectively. The five most frequent
diseases in women were contact dermatitis (11.7%), sca-
bies (7.9%), tinea ungium (7.9%), actinic keratosis (6.4%)
and psoriasis (4.7%). In men, they were contact dermatitis
(12.7%), scabies (8.1%), generalized pruritus (6.2%), actin-
ic keratosis (5.8%), and tinea ungium (5.6%).

Discussion

With the global average life expectancy on the rise, it has
become increasingly important to identify health issues
in geriatric patients, facilitate early diagnosis, and provide
appropriate treatment. These efforts not only enhance
their quality of life but also contribute to reducing health-
care expenses (4). Based on data from 2020, individuals
aged 65 years and older account for 9.3% of the global
population and 9.5% of the population in Turkey (3,5). In
this particular study, it was observed that individuals aged
65 and older comprised 12.85% of the patients who visit-
ed the outpatient clinic in the past year.

The study identified the five most prevalent skin condi-
tions as eczematous dermatitis, fungal infections, infesta-
tions, generalized pruritus, and premalignant skin lesions.
A similar study conducted by Yal¢in et al. in 2006 reported
a similar ranking, with eczematous dermatitis, fungal in-
fections, pruritus, bacterial infections, and viral infections
being the most common (6). In another study from east-
ern Turkey in 2012, the most common skin diseases in this
age group were eczematous dermatitis, fungal infections,
pruritus, urticaria-angioedema, and bacterial infections
(7). Furthermore, a study conducted in 2017, which in-
cluded 7,092 patients, observed a similar pattern with
eczematous dermatitis, fungal infections, pruritus, pre-
malignant and malignant skin lesions, and xerosis cutis
being the most prevalent conditions (8). It is notable that
eczematous dermatitis and fungal infections consistent-
ly emerged as the two most common diseases across all
these studies, including the present one.

Various studies have reported that the incidence of ec-
zematous dermatitis in the elderly ranges from 17.1% to
37.7% (6-10). In this study, the frequency of eczematous
dermatitis was found to be 22.4%. Contact dermatitis
was identified as the most common type of eczematous
dermatitis in this study as well as in the other three stud-
ies (6-8). Aging brings about several changes in both
the innate and adaptive immune systems. Referred to as

“immunoaging,” these changes include increased recep-
tor density in immune cells, higher numbers of memory T
cells, elevated production of proinflammatory cytokines
such as interleukin (IL)-1, IL-2, IL-6, IL-12, IL-15, IL-18, IL-
22, IL-23, tumor necrosis factor (TNF)-a, and interferon
(IFN)-y, reduced phagocytosis by neutrophils, diminished
numbers of naive T cells, decreased production and func-
tion of B cells, as well as dysfunction of monocytes and
macrophages. These alterations contribute to decreased
resistance against infectious diseases, a predisposition to
cancer development, and an increased susceptibility to
autoimmune diseases among elderly patients. The com-
bination of immunoaging and skin dryness, along with a
decline in skin barrier function, increased transepidermal
water loss, reduced epidermal cell regeneration, thinning
of the epidermis, prolonged exposure to allergens, and
diminished elimination of allergenic substances, creates a
propensity for the development of contact dermatitis in
the elderly (4). Similar to the findings of Bilgili et al. and
Yaldiz, this study also observed a significantly higher prev-
alence of eczematous dermatitis in male patients com-
pared to females. This difference could be attributed to
the fact that males in this age group tend to spend more
time outdoors, leading to increased exposure to allergens
and irritants. Additionally, they may not adhere as strictly
to personal care recommendations, such as regular use of
moisturizers.

Fungal infections ranked as the second most prevalent
skin condition in this study, consistent with the findings
of the other three studies. While tinea pedis was reported
as the most common fungal infection in the other studies,
the most frequent type in this study was tinea ungium,
followed by tinea pedis. Apart from immunoaging, the
increase in fungal infections with age can be attributed
to factors such as thinning of the epidermis, decreased
barrier function, compromised skin integrity that makes
it susceptible to minor trauma, and a higher incidence of
concomitant diseases like DM and peripheral vascular dis-
ease (11). In this study, it was found that 78.3% of patients
had at least one systemic disease, and 25% of the patients
had DM. These underlying systemic conditions may con-
tribute to the higher occurrence of fungal infections in the
geriatric population.

In this study, a noteworthy deviation from other studies
was observed, as generalized pruritus was replaced by
scabies infestation. Additionally, when examining the
subgroups of diseases, it was found that scabies ranked as
the second most common skin disease after contact der-
matitis. It has been reported that the incidence of scabies
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in Turkey experienced a significant increase, with a 7-fold
rise in 2018 and a further 30-fold increase in 2019 com-
pared to the numbers in 2017 (12). This surge in scabies
cases in our country in recent years explains why infesta-
tion, which was not among the top five skin diseases in
previous studies, emerged as the third most common skin
disease in this study.

Pruritus is a commonly experienced symptom among the
elderly. The incidence of pruritus in the elderly varies be-
tween 2% and 14.2% according to various studies (6-10).
In this study, the incidence of generalized pruritus was
found to be 6.9%. Dry skin is the leading cause of pruri-
tus in the elderly. Alongside dryness, systemic comorbid-
ities such as DM, thyroid disease, chronic liver and kidney
disease, malignancies, anemia, multiple drug usage, and
stress are major contributors to pruritus in this age group
(13). The study also identified that generalized pruritus
was significantly less common in the 65-74 age group
compared to the other two age groups, suggesting that
the incidence of pruritus increases with age.

The risk of developing skin cancer increases as individ-
uals age. Factors such as immunoaging, decreased DNA
repair capacity, cumulative lifetime exposure to carcino-
gens, and increased ultraviolet (UV) exposure contribute
to this heightened risk (1). In various studies, the frequen-
cy of premalignant and malignant skin lesions among in-
dividuals over the age of 65 has been reported to range
from 1.2% to 9.7% (6-8, 10). In this particular study, the
incidence was found to be 9.3%. Consistent with the un-
derstanding that the risk of skin cancer increases with age,
this study revealed that the occurrence of premalignant
lesions was significantly higher in the 74-85 age group
compared to the 65-74 age group. Furthermore, malig-
nant skin lesions were significantly more prevalent in the
age group exceeding 85 years compared to the other two
age groups.

Among elderly patients, leg ulcers and pressure ulcers
resulting from circulatory failure are the most frequent
causes of cutaneous ulcers. The aging process leads to a
decrease in skin regeneration and impaired wound heal-
ing. Additionally, systemic conditions like arterial and
venous insufficiency, neuropathy, DM, chronic kidney
disease, malignancy, immobility, and malnutrition con-
tribute to the development of ulcers on the skin (14,15).
In this study, it was observed that the incidence of cuta-
neous ulcers was higher among patients in the older age

group. This finding aligns with the understanding that the
risk of developing ulcers increases as individuals age.

In this study, it was observed that patients with urticaria
tended to seek medical attention more frequently during
the summer, while patients with malignant skin tumors
were more commonly detected in the autumn. The high-
er incidence of malignant skin tumors in the fall can be
attributed to the seasonal pattern of patient visits, with
autumn being the most common time for seeking med-
ical care. Regarding the seasonal distribution of urticaria,
there are limited studies available in the literature. One
study reported a higher frequency of urticaria during
the summer, while another study indicated a higher fre-
guency during winter (16,17). In the current study, the in-
creased occurrence of urticaria in the summer could be at-
tributed to hazelnut harvesting, which takes place during
this season in the region. Furthermore, people may have
increased exposure to outdoor allergens due to spending
more time in fields and gardens during the summer. It is
important to acknowledge the limitations of the present
study, including its single-center nature and retrospec-
tive design. However, a notable strength of the study is its
large sample size.

Conclusion

This study offers valuable data on the prevalence of der-
matologic diseases in elderly patients. A notable finding
in this study, which distinguishes it from previous re-
search, is the high incidence of scabies among the elderly
population. This highlights the increasing occurrence of
scabies in our country in recent years. Consequently, el-
derly patients presenting with itching symptoms should
be screened for scabies.

As the elderly population continues to grow worldwide,
there is an increasing focus on understanding and ad-
dressing the specific diseases and healthcare needs of this
age group. As demonstrated in this study, although the
most common skin diseases in elderly patients may not
directly affect life expectancy, they significantly impact
the quality of life. Preventive measures play a crucial role
in reducing the incidence of these diseases, and it is es-
sential to provide necessary education to the elderly, care-
givers, and primary care physicians. This education should
cover disease prevention, as well as early diagnosis and
treatment, in order to improve outcomes and maintain a
higher quality of life for elderly individuals.

150 Acbadem Univ. Saglik Bilim. Derg. 2024; 15 (2) 144-151



Kulakli Sevgi

Declarations

Funding
No funding.

Conflicts of Interest
The author has no conflict of interest to disclose.

Ethics approval

The study was conducted according to the Helsinki
Declaration for Ethical Principles of Research. Approval
was obtained from the Ethics Committee linked to
Giresun University Faculty of Medicine (approval num-
ber: 12, date: 07.02.2023).

Availability of Data and Material

The datasets used and/or analysed during the current
study are available from the corresponding author on
reasonable request.

Authors’ Contributions
SK: Design, data collection, analysis and writing.

References

1. Bone F, Girard D, Archambault JC, et al. Skin Changes
During Ageing. Subcell Biochem. 2019;91:249-80. doi:
10.1007/978-981-13-3681-2_10.

2. Norman RA. Xerosis and pruritus in the elderly: recognition
and management. Dermatol Ther. 2003;16(3):254-9. doi:
10.1046/j.1529-8019.2003.01635 x.

3. United Nations, Department of Economic and Social Affairs.
World population aging 2020 highlights. 2020. Available from:
https://www.un.org/development/desa/pd/sites/www.un.org.
development.desa.pd/files/undesa_pd-2020_world_population_
ageing_highlights.pdf. Accessed May 19, 2023.

4. Lima AL, Timmermann V, llling T, et al. Contact Dermatitis in the
Elderly: Predisposing Factors, Diagnosis, and Management. Drugs
Aging. 2019;36(5):411-7. doi: 10.1007/540266-019-00641-4.

5. Turkish Statistical Institute (TURKSTAT). Elderly population
statistics, 2020. 2021. Available from https://data.tuik.gov.tr/
Bulten/Index? p=lstatistiklerle-Yaslilar-2020-37227. Accessed May
25,2023.

6. Yalcin B, Tamer E, Toy GG, et al. The prevalence of skin diseases
in the elderly: analysis of 4099 geriatric patients. Int J Dermatol.
2006;45(6):672-6. doi: 10.1111/j.1365-4632.2005.02607 x.

7. Bilgili SG, Karadag AS, Ozkol HU, et al. The prevalence of skin
diseases among the geriatric patients in Eastern Turkey. J Pak Med
Assoc. 2012;62(6):535-9.

8. Yaldiz M. Dermatological diseases in the geriatric age group:

Retrospective analysis of 7092 patients. Geriatr Gerontol Int.
2019;19(7):582-5. doi: 10.1111/9gi.13665.

. Ozden MG, Ertirk K, Kartal

Yew YW, Kuan AHY, George PP, et al. Prevalence and burden of skin
diseases among the elderly in Singapore: a 15-year clinical cohort
study. J Eur Acad Dermatol Venereol. 2022;36(9):1648-59. doi:
10.1111/jdv.18205.

. Aksoy Sarac G, Emeksiz MAC, Acar O, et al. Retrospective Analysis of

Dermatological Diseases in Geriatric Patients During Dermatology
Outpatient Department Visits. Dermatol Pract Concept.
2022;12(3):€2022145. doi: 10.5826/dpc.1203a145.

. Varade RS, Burkemper NM. Cutaneous fungal infections in the elderly.

Clin Geriatr Med. 2013;29(2):461-78. doi: 10.1016/j.cger.2013.01.001.

SP, et al. An extraordinary
outbreak of scabies in Turkey. J Eur Acad Dermatol Venereol.
2020;34(12):e818-e820. doi: 10.1111/jdv.16699.

. Farage MA, Miller KW, Berardesca E, et al. Clinical implications of

aging skin: cutaneous disorders in the elderly. Am J Clin Dermatol.
2009;10(2):73-86. doi: 10.2165/00128071-200910020-00001.

. Phillips TJ. Chronic cutaneous ulcers: etiology and epidemiology.

J Invest Dermatol. 1994;102(6):385-41S. doi: 10.1111/1523-1747.
ep12388556.

. Norman RA. Geriatric dermatology. Dermatol Ther. 2003;16(3):260-8.

doi: 10.1046/j.1529-8019.2003.01636.X.

. Mathew A, Joks RO, Dapul-Hidalgo G. Seasonal Variation in

Angioedema and Urticaria in an Inner-City Minority Population.
J Allergy Clin Immunol. 2013;131(2):AB27. doi: 10.1016/j.
jaci.2012.12.776.

. Straesser M, Palacios T, Kyin T, et al. Seasonal correlations in chronic

urticaria and allergic rhinitis. Ann Allergy Asthma Immunol.
2017;119(5):539. doi: 10.1016/j.anai.2017.08.142.

Aabadem Univ. Saglik Bilim. Derg. 2024; 15 (2) 144-151 151



152

Acibadem Univ. Saglik Bilim. Derg. 2024; 15 (2)
https://doi.org/ 10.31067/acusaglik.1394223

ORIGINAL ARTICLE / ARASTIRMA YAZISI Endocrinology / Endokrinoloji

"University of Health Sciences,

Prof. Dr. Cemil Tascioglu City Hospital,
Endocrinology and Metabolism
Department, Istanbul, Turkey

“Division of Endocrinology and
Metabolism, Department of Internal
Medicine, Acibadem University School
of Medicine, Istanbul, Turkey

3Istanbul University-Cerrahpasa,
Cerrahpasa Faculty of Medicine,
Department of Endocrinology and
Metabolism, Istanbul, Turkey

Sezin DOGAN CAKIR
0000-0001-6641-7827

Ozlem CELIK
0000-0003-4892-0626

Ozer ACBAY
0000-0002-7254-0757

Correspondence: Sezin Dogan Cakir
University of Health Sciences, Prof. Dr. Cemil
Tascioglu City Hospital, Departmant of
Endocrinology and Metabolism, Dariilaceze
Cad. No:25 Sisli, istanbul, Turkey.

Phone: +90 532 608 66 42

E-mail: sezin.dogan@gmail.com

Received: 21.11.2023
Accepted: 30.04.2024

The Effect of Hashimoto’s Thyroiditis
on the Development of Thyroid
Carcinoma

Sezin DOGAN CAKIR' © , Ozlem CELiK? © , Gzer ACBAY: ©

ABSTRACT

Purpose: We aimed to investigate whether Hashimoto’s Thyroiditis (HT) affects the development of thyroid carcinoma
ornot.

Methods: We examined 772 patients’ files between January 2000 and December 2010 retrospectively at Istanbul
University Cerrahpasa Medical School Endocrinology and Metabolism Clinic, where fine-needle aspiration biopsy (FNAB)
was applied. We noted the patient’s demographic findings, anti-thyroglobulin antibody (anti-TG) and anti-thyroperoxidase
antibody (anti-TPO) levels, ultrasonography (US), and cytology reports. We compared the findings of HT patients without
Hashimoto’s as a control group.

Results: 393 patients with a mean age of 46.11 & 12.53 of whom 39 were male and 354 were female with HT and
thyroid nodules (HT group) were compared with 379 patients with a mean age of 47.5 + 12.6 of whom 53 were male and
326 female with nonautoimmune thyroid disease and nodules (control group). We found the prevalence of differentiated
thyroid carcinoma 6.6% in the HT group and backward 12.9% in the control group (p=0.03). There were not any
distinguishing US findings between groups. Anti-TPO positivity was significantly higher in benign nodules (p=0.008).

Conclusion: Our findings did not point out an increased risk of Hashimoto's nodules in terms of differentiated thyroid
carcinoma development.

Keywords: Hashimoto's Thyroiditis, Thyroid Carcinoma, Thyroid nodules, Fine-needle aspiration biopsy

0ZET
Amag: Amaamiz Hashimoto tiroiditinin (HT), tiroid karsinomu gelisimi {izerine etkisini incelemektir.

Yontem: istanbul Universitesi Cerrahpasa Tip Fakiiltesi Endokrinoloji ve Metabolizma kliniginde Ocak 2000- Aralik 2010
tarihleri arasinda ince igne aspirasyon biyopsisi (IiAB) uygulanan 772 hastanin dosyasi geriye doniik olarak incelendi.
Hastalarin demografik bulgulan, anti-tiroglobulin antikoru (anti-TG) ve anti-tiroperoksidaz antikoru (anti-TP0) diizeyleri,
ultrasonografi (US) ve sitoloji raporlar kaydedildi. Hashimoto Tiroiditi (HT) hastalarinin bulgulari hashimoto olmayan
kontrol grubu ile kiyaslandi.

Bulgular: Ortalama yasi 46.11 = 12.53 olan, 39 erkek 354 kadin toplam 393 HT hastasi (HT grubu), ortalama yagi 47.5
+ 12.6 olan, 53 erkek ve 326 kadin toplam 379 hasta (kontrol grubu) ile karsilastinildi. Diferansiye tiroid karsinomu
prevelansi HT grubunda %6.6, kontrol grubunda ise %12.9 saptandi (p=0.03). Gruplar arasinda ayirt edici US bulgusu
saptanmadi. Anti-TPO pozitifligi benign nodiillerde anlamli olarak daha yiiksekti (p=0.03).

Sonug: Hashimoto tiroiditi nodiillerinde diferansiye tiroid karsinomu gelisimi yoniinden artmis bir risk tespit edilmedi.

Anahtar kelimeler: Hashimoto tiroiditi, Tiroid karsinomu, Tiroid nodiilii, Ince igne aspirasyon biyopsisi
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ashimoto thyroiditis (HT) was first described
H more than a hundred years ago, now known as
one of the most common autoimmune diseases
that affects women predominantly (1). It is clear that HT is
a risk factor for thyroid lymphoma development but its re-
lationship with differentiated thyroid carcinoma has been
debated since the cases Dailey documented in 1955 (2).
Thyroid nodules are common in clinical practice and dete-
cted differentiated thyroid cancer is increasing worldwide
(3). So, the clinician needs to detect suspicious conditions
without overdiagnosing.

It is a debated topic if a nodule in HT patients differs from
a nodule in a patient without thyroid autoimmunity in
terms of malignancy development risk. In the literature,
HT was found significantly associated with differentiated
thyroid carcinoma in many retrospective studies (4, 5, 6,
7). But strikingly we can notice that studies that support
the relationship are postsurgical series without a control
group. Since surgery is performed on suspicious nodules,
analyses of surgical series may easily lead to selection
bias. Also, the immune response elicited towards tumor
antigens can not be distinguished.

In the literature, FNAB-based studies are more limited and
do not show a significant correlation between HT and DTC
(8,9,10).

So, in our study, we compared the malignancy rate of
HT nodules with non-hashimoto nodules in the control
group with cytological criteria obtained by FNAB. The
study aimed to determine the impact of HT on the devel-
opment of differentiated thyroid carcinoma (DTC).

Material and Methods

The medical records of the patients with thyroid gland dis-
orders who were followed up in the Cerrahpasa Medical
School, Endocrinology and Metabolism clinic between
January 2000 and December 2010 were retrospectively
reviewed. The patients with one or more thyroid nodules,
whose thyroid autoantibody level was checked, and who
underwent nodule fine needle aspiration biopsy (FNAB)
were evaluated.

The ethical approval was obtained from the Ethical Board
Instution of Cerrahpasa Medical Faculty in Istanbul, Turkey
(approval 1D:16386). Patients with signs of hyperthyroid-
ism, history of antithyroid drug use, radioactive iodine
treatment or radiation exposure, FNAB cytology reporting
medullary carcinoma, FNAB cytology results suspected or
nondiagnostic but not confirmed, diagnosed with Graves

disease or a different form of autoimmune thyroiditis
were excluded from the study.

Hashimoto thyroiditis was defined as the patients who
met one or more of the following criteria and at least one
thyroid autoantibody positivity;

1- The patients with diffuse gland enlargement

2- The patients with heterogeneous parenchyma and
echogenic septations were identified on ultrasound
(US).

3- The patients with clinically euthyroid, subclinical hy-
pothyroidism, or hypothyroidism with or without thy-
roid hormone replacement therapy.

4- The patients who have serum anti-thyroglobulin anti-
body (antiTG) with 0-40 u/ml reference range and/or
anti-thyroperoxidase antibody (anti-TPO) with 0-35 u/
ml reference range levels were obtained.

772 patients with FNAB cytology reported as lymphocytic
thyroiditis, non-atypical thyrocyte, papillary carcinoma,
and follicular carcinoma were evaluated. Three hundred
ninety-three patients constituted the Hashimoto group
while the patients with negative autoantibody levels and
without defined clinical or US findings constituted the
control group (n=379).

Demographic characteristics and US features of the pa-
tients were recorded. The number of the nodules (single,
two, three, or more), size (1 cm and below, between 1-2
cm, 2 cm and above), echogenicity (hyperechoic, hy-
poechoic, isoechoic, mixed echo), nature (solid, predom-
inant, cystic predominant), calcification form (eggshell,
coarse, microcalcification), presence of peripheral halo
were all noted. Cytology results were evaluated as benign
and malignant. Gender, age, ultrasonography findings,
and cytology results of HT patients were compared with
the control group.

The patients in the Hashimoto group who were found
to be benign and patients who were found to be malig-
nant as a result of FNAB were compared in terms of de-
mographic characteristics, ultrasonographic findings, and
autoantibody positivity. Besides, the characteristics of the
patients with benign and malignant nodules in the whole
cohort were studied.

Statistical analyses were performed using SPSS software
version 17. Descriptive analyses presented means and
standard deviations for normally distributed variables.
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The Chi-square test and Fisher’s exact test were used to
compare proportions and the Student’s t-test was used to
compare the parameters between groups. A P value of less
than 0.05 was considered to show statistical significance.

Results

The mean age of 772 patients included in the study was
46.79 + 12.57 (18-86) years. 88.1% (n= 680) of the patients
were female and 11.9% (n= 92) were male. FNAB of the
nodules resulted as 90.3% (n= 697) benign and 9.7% (n=
75) malignant.

Table 1 presents the demographic and US characteristics
of the HT and control groups. The mean gender and age of
the groups were found to be compatible with each other.

US findings

When US findings were compared, in both groups’ mul-
tiple nodules of 1-2 cm in size, with similar echogenic-
ity with excess cystic components mostly detected. The
presence of a peripheral halo in Hashimoto’s nodules was
found significant (p=0.001). No significant difference was
observed between the groups in terms of calcification
content, but eggshell calcification was more common in
the Hashimoto group and microcalcification was more
common in the control group. The presence of 1-2 cm
in size, single or two nodules in the Hashimoto group;
three or more nodules smaller than 1 cm and above 2 cm
in the control group was found to be statistically higher
(p=0.002).

Table 1. The demographic and ultrasonographic characteristics of the patient and control groups

154

Hashimoto’s Thyroiditis Control group p-value
Number (%) 393 (50.9) 379 (49.1)
Sex F/M 354(90.1) /39 (9.9) 326 (86) /53 (14) 0.082
Age + mean 46.11 £12.53 47.5+126 0.127
Number of nodules
One 70(20.9) 48(15)
Two 49 (14.6) 27 (8.4) 0.002
Three or more 216 (64.5) 246 (76.6)
Nodule size, cm
<1cm 5(1.4) 6(1.9)
1-2cm 322(90.2) 250 (80.9) 0.002
>2cm 30(8.4) 53(17.2)
Echogenicity
Hypoechoic 47 (27.6) 34 (29.6)
isoechoic 46 (27.1) 33(28.7) 0.572
Hyperechoic 38(22.4) 18(15.7)
Mixed echo 39 (22.9) 30(26.1)
Calcification form
Eggshell 3(10) 1(2.6)
Coarse 11 (36.7) 14 (36.8) 0.428
Microcalcifications 16 (53.3) 23 (60.5)
Peripheral halo
presence 77 (19.6) 41 (10.8) 0.001
absence 316 (80.4) 338(89.2)
Composition
Solid predominant 11(18.6) 10(13.9) 0.46
Cystic predominant 48 (81.4) 62 (86.1)
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FNAB results

The comparison of the cytology results of the Hashimoto
group with the control group is given in Table 2. When we
analyzed the results of FNAB, we found that 6.6% of the
patients in the Hashimoto group and 12.9% of those in
the control group resulted as malignant. The malignan-
cy rate was significantly higher in the control group, and
nearly twice as high in the Hashimoto group (p=0.03).

Table2. Fine needle aspiration biopsy results of Hashimoto and

control groups

Hashimoto's Control
0y -
S Thyroiditis group p-value
Benign 367 (93.4) 330(87.1) 0.003
Malignant 26 (6.6) 49 (12.9)

Comparison of benign-malignant nodules

Table 3 presents the demographic characteristics and US
findings of the nodules. When we compare the cases ac-
cording to cytology results; there was no difference be-
tween the mean age and gender distribution of benign
and malignant nodules. While both measured autoanti-
bodies were found to be positive at a higher rate in the
benign group; AntiTPO positivity of benign nodules was
also statistically significant (p=0.008). 1 cm or less and 2
c¢m and above in size, the presence of hypoechogenicity
and microcalcification in the malign nodules; the pres-
ence of peripheral halo around benign nodules was found
to be statistically significant.

Table3. Demographic and ultrasonographic characteristics due to
cytology results

Benign Malignant p-value
Number (%) 697 (90.3) 75(9.7)
SexFIM SE ey
Age = mean 469+1246 | 458+13.6 0.490
Anti-TPO positivity 322 (46.3) 22 (30.1) 0.008
Anti - TG positivity 187 (29.1) 16 (23.9) 0.366
Number of nodules
One 111 (18.0) 7(17.9)
Two 73(11.8) 3(7.7) 0.634
Three and more 433 (70.2) 29 (74.4)
Nodule size, cm

<1cm 7(1.1) 4(10.3)
1-2cm 544 (86.8) 28(71.8) 0.001
>2cm 76 (12.1) 7(7.9)
Echogenicity
Hypoechoic 68 (26.1) 13 (54.2)
Isoechoic 76 (29.1) 3(12.5) 0.028
Hyperechoic 53(20.3) 3(12.5)
Mixed acho 64 (24.5) 5(20.8)
Calcification
Eggshell 4(6.7) 0(0.0)
coares 25(41.7) 0(0.0) 0.034
Microcalcifications 31(51.7) 8(100)
Peripheral halo
presence 116 (16.6) 2(2.7) 0.001
absence 581(83.4) 73(97.3)
Composition
Solid predominant 19(15.2) 2(33.3) 0.237
aglcrms:lil‘p’ed°mi“a"t 106 (84.8) | 4(66.7)

The characteristics of Hashimoto’s nodules

Table 4 shows the demographic characteristics, US find-
ings, and distribution of autoantibody positivity within
the HT group according to cytology results. When we
compared the patients of the Hashimoto group, whose
FNAB results were found to be benign, and those whose
results were found to be malignant; we found that they
generally reflect the characteristics of benign and malig-
nant nodules of the whole population. It was found statis-
tically significant that benign HT nodules were between
1-2 cm in size and contained a peripheral halo. Of the 30
Hashimoto patients whose calcification features could be
evaluated, 4 of whom cytology was found to be malignant
also contained microcalcifications, whereas all kinds of
calcifications could be seen in benign nodules. Malignant
HT nodules were found to be more hypoechoic than other
malignant nodules. Besides, <1 cm and>2 cm in size, mi-
crocalcification, and containing predominantly solid com-
ponents were found to be significant. Although there was
no statistically significant difference between the groups
in terms of autoantibody positivity, more antiTG positivity
was found in malignant HT nodules.
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Table 4. Demographic, ultrasonographic, and autoantibody

findings of Hashimoto Group due to cytology results

Benign HT | MalignantHT | p-value

Number (%) 367 (93.4) 26 (6.6)
SexFiM 30027 1 2368973 |6
Age = mean 46.2+1249 | 44.6+13.05 0.528
Anti - TPO 322 (88.0) 22 (84.6) 0.613
Anti-TG 187 (58.8) 16 (69.6) 0.310
Number of nodules
One 66 (20.9) 4(21.1)
Two 46 (14.6) 3(15.8) 0.988
Three and more 204 (64.6) 12 (63.2)
Nodule size, cm
<1cm 3(0.9) 2(10.0)

1-2cm 309 (91.7) 13 (65.0) 0.001
>2cm 25(7.4) 5(25.0
Echogenicity

Hypoechoic 40 (25.6) 7 (50.0)
Isoechoic 44 (28.2) 2(14.3) 0.243

Hyperechoic 35(22.4) 3(21.4)

Mixed echo 37 (23.7) 2(14.3)
Peripheral halo

presence 76 (20.7) 1(3.8) 0.036
absence 291 (79.3) 25(96.2)
Composition
Solid predominant 9(16.1) 2(66.7) 0.028

Cystic predominant 47 (83.9) 1(33.3)

Discussion

In our study, while the rate of DTC was 6.6% in the HT
group, it was found to be significantly higher at 12.9% in
the control group. To our knowledge, our study was the
first study in which DTC was found to be twice as low in
HT patients compared to a matched control group. Also,
our study showed that the risk of DTC development was
not increased in nodules on HT. A similar result was also
shown in the study conducted by Yue Jie et al. (11). Even
the patients with DTC in the aforementioned study were
diagnosed with HT via pathological examination. It should
be kept in mind that the most important issue here is
whether the inflammation in the pathological specimen

is a peritumoral inflammatory reaction or a finding of
Hashimoto's thyroiditis.

Although some studies report that malignant HT nodules
are detected more frequently in females or younger pa-
tients; in this study, similar to many other studies in the
literature, we did not find the difference between groups
in terms of age or gender (4, 6,9, 12).

In a multicenter study in which sonographic analysis of HT
was performed, very similar to our study, the mean age
was 49 and 89% were female, and their nodules were re-
ported to be between 1-2 cm in size, but the presence of
peripheral halo was not found to be significant for HT in
the study (13). In the study of Anil C et al., the presence of
multiple nodules with similar echogenicity in their study
population and the presence of peripheral halo in the HT
group support the findings of our study (8). In the study
of Ohmori N et al., while nodule echogenicity was similar
in both groups, it was reported that more coarse calcifica-
tions were observed in patients with malignant HT (14).
Gul K et al. found that hypoechogenicity, microcalcifica-
tion, and solitary nodules were more common in the HT
group; whereas they reported that microcalcification and
halo loss were higher in control patients (4). The common
point of all these studies is that the stated US findings did
not represent a statistically significant difference between
the groups and it should be underlined that there was no
typical and distinctive US finding for HT nodules.

The features of malignant nodules in our study, such as
being significantly hypoechoic, containing microcalci-
fication, and size are consistent with the US features of
suspected malignant nodules defined in the thyroid nod-
ules approach guidelines. Besides, the fact that malignant
nodules are predominantly solid components and benign
nodules contain peripheral halo is an expected finding (3).
It is consistent with the literature that HT nodules reflect
the characteristics of malignant or benign nodules in the
general population, and that they do not show any addi-
tional distinguishing features (12).

HT-DTC coexistence was found in 17.7% of 35 cases doc-
umented by Dailey et al. for the first time (2). The link be-
tween HT and DTC has long been a topic of controversy.
There are conflicting reports; some suggest that these two
are positively correlated, whereas other studies report no
relationship. The mean prevalence rate can change from
1.2% in FNAB studies to 36.6% in thyroidectomy studies
(15).
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The reason for the wide distribution of HT-DTC association
rates found in the literature may be due to the design of
the studies, and the ethnic or geographical characteristics
of the selected patients (16). Most of the retrospective-de-
signed surgical case series without a control group reflect
high rates of HT-DTC association (4, 5, 6). Thyroidectomy
indications of these patients may differ. Surgery is gen-
erally performed when thyroid nodules are suspicious of
malignancy. More importantly, the presence of reactive
lymphocytic thyroiditis around the tumor and primary
lymphocytic thyroiditis could not be distinguished from
each other in the histopathological examination. The de-
tected thyroiditis may be only a peritumoral inflammatory
response (7,15,17,18, 19).

A higher rate of positive detection of antibodies against
both TPO and TG in patients with benign cytology results
was a predictable result since the HT group also consisted
of patients with benign cytology at a high rate. Generally,
statistical significance was shown between anti-TPO pos-
itivity and benign cytology in our patients. The fact that
anti-TPO is a more specific antibody for autoimmune thy-
roiditis than anti-TG may explain our finding of anti-TPO
positivity and HT together at a higher rate in the benign
group. Only 4 to 6 of the approximately 40 epitopes of
thyroglobulin can be recognized by B cells and besides,
TG which was synthesized due to the immune response
in the presence of thyroid carcinoma contains epitopes
different from those produced in the background of auto-
immune thyroiditis may explain the coexistence of antiTG
positivity and thyroid carcinoma. At the same time, this
supports us in detecting more antiTG positivity in malig-
nant HT nodules (9, 20, 21). AntiTG positivity may be more
significant than anti-TPO positivity for a suspected malig-
nant HT nodule. According to the 1638 patient compre-
hensive FNAB study published by Kim E.S et al., HT-DTC
association was not found significant; while no difference
was reported between malignant and benign nodules in
terms of the number of nodules, gender of the patients,
and anti-TPO positivity, on the contrary it was shown that
malignant nodules were smaller and more anti-TG posi-
tive (9).

In a postsurgery study of 140 thyroidectomized patients,
the prevalence of DTC and HT coexistence was 8.6% and
Mazakopakis et all did not find a statistically significant
difference between DTC and HT (22).

The results of Casagna et al's did not found a relation-
ship between autoimmune thyroiditis with nodules and

thyroid cancer. They also indicate that surgical series that
found a correlation between cancer and autoimmune thy-
roiditis consists of patients who underwent surgery due
to more suspicious nodules and this condition leads to
selection bias (23).

We can see that there is not enough evidence to claim
that HT is a risk factor for DTC, and more tissue studies are
needed to carefully distinguish peritumoral lymphocytic
reaction from primary lymphocytic thyroiditis. The sig-
nificantly higher rates of HT-DTC coexistence in surgical
series and much lower rates in the few FNAB studies also
support this idea. In our opinion thyroiditis, which is de-
tected mostly, is an immune response to the tumor and
occurs in response to tissue damage caused by the tumor,
so it should be evaluated as a secondary lymphocytic re-
action rather than a predisposing lesion. Therefore, there
is a bias depending on whether the study performs due to
FNAB or post-surgery results (15). The immune response
is likely elicited towards tumor antigens in cancer patients
which are shared with normal thyroid tissues thereby in-
ducing specific thyroid autoimmunity.

The main limitation of our study is that the diagnosis of
Hashimoto was not confirmed pathologically in the sur-
gical specimen. However, we believe that our results may
not have been affected by the increased false positivity
of the diagnosis of HT in surgical specimens secondary to
the peritumoral lymphocyte infiltration.

Conclusion

In our study, the fact that the diagnosis of HT was not
based on histopathological examination but it was based
on clinical findings and autoantibody positivity, and also
the presence of the sex-age matched control group pre-
vented false positive results. Thus, the frequency of DTC
in patients with HT was found to be 1.95 times lower
than in patients without HT. HT nodules did not show any
additional features that would require us to change our
approach to suspected malignant nodules. Prospective-
designed studies with longer follow-up periods are need-
ed to further elucidate this relationship.
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Purpose: The aim of this study was to evaluate the perceptions and attitudes of medical students about dating violence.

Methods: In the cross-sectional study, the universe was medical students of 1st-6th grade in a state university in Istanbul.
A questionnaire consisting of sociodemographic questions (18 questions), Dating Violence Attitude Scale (DVAS), Dating
Violence Perception Scale (DVPS) was sent to the participants by mobilephone via WhatApp.

Results: The median age of 339 students who answered the questionnaire was 21.0 (17.0-29.0). Of the students
61.4% (n=208) were women. The rates of students who used nicotine and alcohol were 53.4% (n=181) and 58.4%
(n=198), respectively. Of the students 67.3% (n=228) had a dating relationship before, and 30.4% (n=103) had current
relationship. Of the students had a dating relationship before, 23.7% (n=>54) had experienced dating violence in their past
relationship, and 14.6% (n=15) of the students who had a current dating relationship had experienced dating violence in
their current relationship. Students who used nicotine and alcohol were exposed to a higher rate of dating violence. While
the total scores of DVAS of women were higher than men, the total scores of DVPS were significantly lower (p<0.001 for
both). Alcohol users had lower DVPS total scores than non-drinkers (p=0.004).

Conclusion: The rate of exposure to dating violence is high in medical students. Interventions are needed especially for
groups at risk for exposure to dating violence. Qualitative and quantitative studies should be conducted to investigate the
reasons why young people tend to violence.

Keywords: Dating Violence, Medical Students, Perception of Dating Violence, Dating Violence Attitude, Relationship

0ZET
Amag; Bu calismanin amaa, tip fakiiltesi 6grencilerinin flort siddetine iliskin algi ve tutumlarini degerlendirmektir.

Yontem: Kesitsel tipteki aragtirmanin evrenini, istanbul'da bir devlet iiniversitesinde Ggrenim ggren 1-6. sinif tip dgrencileri
olugturmaktadir. Katihmalara sosyodemografik sorular (18 soru), Fldrt Siddeti Tutum Olgegi (FSTO), Flort Siddeti Algisi
Olcegi'nden (FSAD) olusan bir anket cep telefonu araciligiyla WhatApp araciligiyla gonderildi.

Bulgular: Anketi yanitlayan 339 grencinin ortanca yasi 21.0 (17.0-29.0) idi. Ogrencilerin %61,4'i (n=208) kadind. Sigara
ve alkol kullanan dgrencilerin oranlari sirasiyla %53,4 (n=181) ve %58,4 (n=198) idi. (')grencilerin %67,3'iiniin (n=228)
daha dnce flort iliskisi, %30,4iniin (n=103) ise su an iligkisi bulunmaktadir. Daha énce flort iligkisi olan dgrencilerin
%23,7'si (n=54) onceki iliskilerinde; halen flort iliskisi olan dgrencilerin ise %14,6's1 (n=15) mevcut iliskilerinde flort
siddeti yasamisti. Sigara ve alkol kullanan dgrenciler daha yiiksek oranda flort siddetine maruz kalmislardi. Kadinlarin
FSTO toplam puanlan erkeklerden yiiksek iken, FSTO toplam puanlan anlamli olarak diisiiktii (her ikisi icin de p<0.001).
Alkol kullananlarin FSAQ toplam puanlari, icmeyenlere gére daha diisiiktii (p=0,004).

Sonug: Tip fakiiltesi 6grencilerinde flort siddetine maruz kalma orani yiiksektir. Ozellikle flort siddetine maruz kalma riski
tastyan gruplar icin miidahalelere ihtiyag vardir. Genglerin siddete yonelme nedenlerinin arastirlmasl icin nitel ve nicel
aragtirmalar yiriitiilmelidir.

Anahtar Kelimeler: Flort Siddeti, Tip Ogrencileri, Flért Siddeti Algisi, Flért Siddeti Tutumu, lliski
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Dating Violence among Medical Students

ntimate partner violence is a serious problem that

can have a profound impact on lifelong health, op-

portunity, and well-being (1). According to the World
Health Organization (WHO), dating violence is defined as
‘intimate relationships among young people, which may
be of varying duration and intensity,and do not involve
cohabiting’ (2). Unfortunately, the frequency of dating vi-
olence is increasing, and for this reason, it is an important
public health problem that needs to be addressed worl-
dwide (3-7).

Today, the issue of dating violence is frequently discussed
and there are many studies conducted on this subject in
the literature. Although dating violence can be seen in
both genders, women are more frequently exposed to
dating violence and negative health outcomes related
to dating violence are more common in women (7-9). In
addition, dating violence is more common at younger
ages. According to the Centers for Disease Control and
Prevention (CDC), 1 out of every 12 high school students
in the USA has been exposed to physical and sexual dat-
ing violence (10). In a study conducted in our country,
88% of female university students had been subjected to
emotional violence, 22.2% of them had been subjected
to verbal abuse, 21.4% of them had been economically
abused, 16.4% of them had been subjected to physical
violence, and 7.2% of them had been subjected to sexual
violence by their partners (5).

The ages between 18-30 years corresponding to the uni-
versity period; is when young people step into adulthood.
Since university students are in an emotionally fragile
period, they may be more affected by the effects of dat-
ing violence (11). This period poses a risk for dating vio-
lence, and students experience violent behaviors more
frequently during these times (12). In a study in the liter-
ature, the attitudes of university students towards dating
violence were evaluated and it was reported that the ac-
ceptance attitudes of medical faculty students towards
dating violence were lower than those of students from
other faculties (13). In a study conducted with students in
the 5th and 6th grades of medical school, approximately
one in five of those who had were not exposed to dating
violence previously and did not perpetrate violence to
their partner. In the same study, students most frequently
perpetrate emotional violence on their partners or were
exposed to emotional violence (14).

It is necessary to know the frequency of dating violence,
which may have negative consequences especially in
young people who are exposed to it (2,15). In addition,
the factors that predispose to dating violence should be
determined in order to prevent dating violence. In this
context, the aim of this study was to evaluate the expe-
riences, perceptions and attitudes of medical school stu-
dents about dating violence.

Material and Methods

Study Place and Design

The population was medical faculty students of 1st-6th
grade in a state university in Istanbul. A questionnaire was
used to evaluate the perceptions and attitudes of medical
students about dating violence.

Research Type
The study is a cross-sectional study.

Population

There are total 1589 medical faculty students studying in
2022 and 2023 in the relavant university.The sample size
was calculated as 310; as the percentage of high percep-
tion of dating violence among medical school students
was accepted as 50%, margin of error 5%, and confidence
level of 95%.

Questionnaire

A questionnaire consisting of sociodemographic ques-
tions (18 questions), Dating Violence Attitude Scale
(DVAS), Dating Violence Perception Scale (DVPS) was
used. Sociodemographic questions were inspired from
other studies in literature (16-19) including data about
gender, current class, current smoking status (yes or no),
current alcohol use (yes or no) and questions about their
dating relationship.

Dating Violence Attitude Scale (DVAS)

The Dating Violence Attitude Scale was developed in
2016 (16). It was developed to determine the attitudes
of university students regarding violent behaviors in
dating relationships. It includes 5 different assessment
areas: physical, emotional, economic, sexual and gener-
al violence sub-dimensions. DVAS is a 5-point likert-type
scale consisting of 28 questions, scored between 1-5 (1:
Strongly disagree-5: Strongly agree). The fact that the av-
erage score obtained from the scale is close to 5 indicates
that the attitudes of individuals towards dating violence
do not support dating violence.
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Dating Violence Perception Scale (DVPS)

It is a scale developed in 2022 to be applied especially
to university students between the ages of 18-30, and it
has the feature of evaluating how individuals perceive
dating violence related to scenario-based sexual, physical
and psychological dating violence (17). For each of the
perceptions of physical, sexual and psychological dating
violence, 15 questions are asked over three different sce-
narios. There are a total of 15 questions in the scale and it
has a single factor. Scores from the scale range from 15 to
90. High scores mean that the person does not perceive
the relevant dating violence (physical, sexual, or psycho-
logical) as abusive.

Data Collection

The questionnaire was sent to the participants by mobile-
phone via WhatApp. Before the questionnaire, the partic-
ipants were informed about the purpose of the study and
their consent was obtained.

Statistical Analysis

SPSS (Statistical Package for Social Sciences) for Windows
25.0 program was used for statistical analysis and data
recording. Mean, standard deviation, median, minimum
and maximum values and numbers (n) and percentages
(%) were used for descriptive data. Pearson Chi-Square
(or Fisher Exact test, where appropriate) test was used
to compare categorical data. Conformity of continuous
variables to normal distribution was examined by visual
(histogram and probability graphs) and analytical meth-
ods (Kolmogorov-Smirnov/Shapiro-Wilk tests). It was an-
alyzed with the Mann-Whitney U test for comparison of
continuous variables that did not fit the normal distribu-
tion. The relationship between two continuous variables
in which the normal distribution was not observed was
evaluated with the Spearman correlation test. Statistical
significance was determined as <0.05.

Results

In the study, 339 students answered the questionnaire.
The median age of the students was 21.0 (17.0-29.0). Of
the students 61.4% (n=208) were women. Percentage of
students between the first and 6th grades were 22.7%
(n=77), 10.0% (n=34), 13.6% (n=46), 17.4% (n=59), 18.6%
(n=63) and 17.7% (n=60), respectively. Of the parents of
students 87.6% (n=297) were together. The percentage
of students who used nicotine and alcohol was 53.4%
(n=181) and 58.4% (n=198), respectively.

Of the students 67.3% (n=228) had a dating relationship
before, and 30.4% (n=103) current relationship. Of the
students 23.7% (n=54) had a previous dating relation-
ship, had experienced dating violence previously. Of the
students having current dating relationship, 14.6% (n=15)
experienced dating violence in their current relationship.
Students experienced mostly psychological violence in
their previous and current relationships (22.8% [n=52]
and 13.6% [n=14], respectively) (Table 1).

Table 1. The data of the participants about dating relationship

and dating violence

Yes 228 67.3
Having a dating relationship before
No 111 327
) ) . ) Yes 103 304
Having a current dating relationship
No 236 69.6
Yes 54 237
Experience of dating violence previously
No 174 76.3
Experience of psychological dating Yes 52 228
violence previously No 176 77.2
Experience of physical dating violence Yes 6 27
previously No 217 97.3
Experience of sexual dating violence Yes 9 4.0
previously No 214 96.0
Experience of economic dating violence Yes 4 1.8
previously No 219 98.2
Experience of dating violence in current Yes 15 14.6
relationship No 88 85.4
Experience of psychological dating Yes 14 136
violence in current relationship No 89 86.4
Experience of physical dating violence in Yes 3 29
current relationship No 100 97.1
Experience of sexual dating violence in Yes ! 1.0
current relationship No 102 99.0
Experience of economic dating violence in Yes ! 1.0
current relationship No 102 99.0

When the factors that may be related to exposure to dat-
ing violence were evaluated; 24.9% (n=45) of smokers
and 8.9% (n=14) of non-smokers stated that they were
exposed to dating violence in the past or in their cur-
rent relationship (p<0.001). Students who used alcohol
also stated that they were exposed to dating violence at
a statistically significantly higher rate than non-drinkers
(23.7% [n=47], 8.5% [n=12], respectively) (p<0.001). There
was no significant relationship between gender, class, re-
lationship status of parents and exposure to dating vio-
lence (p>0.05) (Table 2).

Aabadem Univ. Saglik Bilim. Derg. 2024; 15 (2) 159-166 161



Dating Violence among Medical Students

Table 2. Factors associated with exposure to dating violence in a

past or current relationship

violence in previous relationships did not have a signifi-
cant effect on dating violence attitude and perception
scores (p>0.05). Those who experienced dating violence

Exposure to dating in their current relationships had significantly higher
L Suells DVAS and DVPS scores (p=0.002 and p<0.001). In oth-
nY('f,Z) n'\:(f/:) er words, those who are not exposed to dating violence
Gender Male 22(16.8) | 109 (83.2) are less supportive of dating violence; and perception of
0.814 i ; ; i
Female | 37078 | 171©22) dat;}ng violence as a probfledm was alslo hlghelrI |n;tL|1dents
without an experience of dating violence. Alcohol users
Class 1 6 (7.8) 71(92.2) R b I i
had significantly lower DVPS total scores than non-drink-
2 5(147) | 29(85.3) . .
ers (p=0.004). The class, relationship status of parents, pre-
3 7(52) | 39(848) vious dating relationship, smoking status did not have a
4 11(186) | 48(814) significant effect on scale scores (p>0.05) (Table 4).
5 1727.0) | 46(73.0) 0.072
6 13(21.7) | 47(78.3)
Relationship Together | 48(16.2) | 249 (83.8) Table 4. Scores of DVAS and DVPS and related factors
status of parents 0.109
. Seperated | 11(26.2) 31(73.8) Total |pvalue Total DVPS
Smoking Yes 45(24.9) | 136(75.1) o DVAS | Median
<0.001 Median (min-max) (min- p value
No 14(8.9) | 144 (91.1)
= max)
Using alcohol Yes 47(23.7) | 151(76.3) 0.001 Mal 46 | <0.001 710 <0.001
<0. ale
No 1285) | 129(91.5) Gender (2.8-5.0) (45.0-171.0)
Fernale 47 52.0
, 2.0-5.0 45.0-256.0
When the students’ DVAS and DVPS scores were evaluat- ¢ a7 ) ¢ 50 )
ed; the highest score was obtained from the sub-dimen- 1 (3.1-5.0) (45.0-164.0)
sions of general violence and physical violence in the ) 4.6 0.234 56.5 0.756
. 3.5-5.0 45.0-158.0
DVAS scale. The lowest score was obtained from the sexual ¢ a7 ) ¢ 50 )
violence sub-dimension. The highest score was obtained Class 3 (2.0-5.0) (45.0-256.0)
from the physical violence sub-dimension, and the low- 4 47 53.0
. : . (3.0-5.0) (45.0-160.0)
est score was obtained from the psychological violence a6 50
sub-dimension according to the DVPS scores (Table 3). 5 (3.2-5.0) (45.0-171.0)
s 4.6 59.0
(3.5-5.0) (45.0-143.0)
- 47 0.554 57.0 0.465
Table 3. Scores of DVAS ve DVPS of participants Relationship| Together | , ;- (45.0-256.0)
status of '47' .580 -
Median | Minimum [ Maximum parents Seperated (3_0:5'0) (45,0.1.55_0)
DVAS-General violence 5.0 1.2 5.0 Having Yes 47 0.203 55.0 0.160
i 2.0-5.0 45.0-256.0
DVAS- Physical violence 5.0 18 5.0 Dekifloy (20-50) ¢ )
relationship N 4.6 60.0
DVAS- Psychological violence 4.5 1.83 5.0 before ° (3.0-5.0) (45.0-164.0)
DVAS- Economic violence 44 1.00 5.0 Experience Yes - 0429 =60 el
of dating (2.0-5.0) (45.0-256.0)
DVAS- Sexual violence 0.97 0.34 1.0 s 4.7 55.0
DVAS total score 4.68 1.96 5.0 previously No (3.5-5.0) (45.0-171.0)
) ] Experience 45 0.002 95.0 <0.001
DVPS- Sexual violence 17.0 15.0 76.0 of dating Yes (2.0-5.0) (48.0-256.0)
DVPS- Physical violence 20.0 15.0 90.0 violence 4.7 56.0
DVPS- Psychological violence 16.0 15.0 90.0 in current No (3.0-5.0) (45.0-171.0)
relationship
DVPS total score 57.0 45,0 256.0 47 0.862 55.0 0.576
Smoki Yes | (2850 (45.0-164.0)
When the factors related to the participants’ attitudes and moking \o 47 59.0
perceptions of dating violence were evaluated, while the (2.0-5.0) (45.0-256.0)
| f DVAS of anifi v hiah v 46 0.128 61.0 0.004
total scores o of women were significantly high- Using es (2.8-5.0) (45.0-164.0)
er than those of men, the total scores of DVPS were sig- alcohol No 47 55.0
nificantly lower (p<0.001 for both). Experiencing dating (20-5.0) (45.0-256.0)
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When the correlation of the scales was evaluated, a signif-
icant negative correlation was observed in the total score
and all sub-dimension scores of the DVAS and DVPS scales
(p<0.001) (Table 5).

Table 5. Correlation between DVAS and DVPS scales

DVPS- DVPS- DVPS-
. . Total
Sexual [ Physical |Psychological
- . A DVPS
violence | violence violence
r -0.393 -0.468 -0.487 -0.507
Total DVAS
p <0.001 <0.001 <0.001 <0.001
r -0.287 -0.341 -0.386 -0.383
DVAS-General
violence
p <0.001 <0.001 <0.001 <0.001
r -0.307 -0.337 -0.332 -0.377
DVAS-Physical
violence
p <0.001 <0.001 <0.001 <0.001
DVAS- r -0.287 -0.360 -0.353 -0.386
Psychological
violence p | <0001 | <0001 | <0001 | <0.001
r -0.280 -0.370 -0.368 -0.391
DVAS-Economic
violence
p <0.001 <0.001 <0.001 <0.001
r -0.252 -0.340 -0.341 -0.356
DVAS-Sexual
violence
p <0.001 <0.001 <0.001 <0.001
Discussion

Since dating violence can be exposed especially in young-
er ages, and dating violence causes serious consequences
(2,15), itis an important field of study that should be ex-
amined in university students. In this context, we evaluat-
ed the experiences, attitudes and perceptions of medical
students towards dating violence were evaluated.

In the literature, the percentages of exposure to dating
violence among adolescents and university students
are high. In a study conducted with university students
in Turkey, 13.8% of students were exposed to violence
in their dating relationships (18). In another study, the

frequency of physical and sexual dating violence in ad-
olescents was reported to be 20% and 9%, respectively
(20). In our study, of the students having a current rela-
tionship 14.6% experienced dating violence in their cur-
rent relationship. The percentages of experiencing psy-
chological, physical and sexual violence in their current
relationships were 13.6%, 2.9% and 1.0%, respectively,
in our study. The percentages of exposure to dating vi-
olence among medical school students was found to be
high in our study in a similar percentage when compared
to the literature. The rate of exposure to sexual violence
was found to be lower in our study compared to other
study in the literature. The percentages of exposure to
dating violence and types of exposed violences may vary
between different societies depending on social norms
and lifestyles. Being alert to different types of dating vi-
olence and develop preventive interventions for at-risk
groups are necessary.

In the literature, there are many studies showing differ-
ences between gender and exposure to dating violence
(7-10, 21). In our study, no significant relationship was
found between gender and exposure to dating violence.
This may be due to the different gender roles attribut-
ed to individuals in different cultures. For example in
the patriarchal culture, the social roles are played by
men and women have different powers. In this cultural
vision, women are dominated and this situation caus-
es men become strong and women become fragile. In
these male-dominated cultures, even physical violence
experienced by women are not perceived as violence by
women and may be considered normal within the dating
relationship (22,23).

In the literature, students who use alcohol are more ex-
posed to dating violence (19). Similarly, in another study
conducted in our country, university students who used
alcohol were more exposed to dating violence (24). Also
in our study, students who used alcohol and nicotine
were exposed to dating violence more than those who
did not. Alcohol use may cause difficulties in behavioral
control and decrease in physical and cognitive functions
in individuals (4, 25). This situation can lead people to
aggressive behaviors and cause dating violence. On the
other hand, students may turn to risky behaviors such as
smoking and alcohol use during stressful periods (24).
All these factors may have facilitated exposure to dating
violence, as situations such as low self-confidence and
motivation can be seen in students during the stressful
period. Since the studies in the literature and our study
were conducted in a cross-sectional design, it is difficult
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to elucidate the cause-and-effect relationship of alcohol
and smoking with dating violence. Thus, qualitative stud-
ies can be conducted to better understand the reasons
why smokers and alcohol users are more exposed to dat-
ing violence.

According to the DVAS scores in our study, females and
those who were not exposed to dating violence were less
supportive of dating violence. Perception of dating vio-
lence as a problem is also higher in female and those who
have not experienced dating violence. In addition, stu-
dents who use alcohol in our study perceive dating vio-
lence as a problem less. According to a study in the litera-
ture, female university students have a higher perception
of violence than males (18). In a study conducted with
university students in faculties of health sciences, accep-
tance levels of female students towards dating violence
were lower, similar to the results of our study (26). The fact
that the perception of dating violence as a problem in our
study was lower in those who experienced dating vio-
lence suggests that the students who were exposed to vi-
olence accepted this situation and normalized it. Violence
against women is marked by social, cultural, psychologi-
cal, and economic attributes ascribed to individuals based
on their sex. This leads to the troubling perception of vio-
lence as a normal and allowing it to persist unnoticed in
society (27). Since perceiving dating violence as normal
can be a barrier to seeking help, there is a need to improve
the perception of violence. For this reason, there is a need
for informative and awareness-raising lessons about dat-
ing violence to be added to the education curriculum of
the students. With psychological guidance and counseling
services, students who are exposed to this situation and
who have a tendency to violence should be provided with
the necessary support and help. Dating violence preven-
tions programs can be developed nationally taking into
account the psychosocial needs of university students. In
addition, further studies are needed to determine the role
of alcohol use on dating violence perception.

In our study, according to the scale results; students
mostly do not support physical and general violence and
mostly perceive the physical type of violence as a prob-
lem. According to a similar study conducted with univer-
sity students; students mostly perceive physical violence
as a problem (28). In our study, although students were
exposed to mostly psychological violence, they mostly
accept the physical type of violence as a problem accord-
ing to their scale scores. This is a serious situation that
requires attention. It should be understood why psycho-
logical violence is seen as less of a problem although it

is frequently experienced by students. Because the fact
that the violence experienced is not seen as a problem
may prevent students from help-seeking behaviour in
this regard. According to the literature, observers around
the victims often perceive the harm caused by psycholog-
ical aggression as minimal, especially when compared to
physical aggression. This is concerning because third-par-
ty perceptions of aggression tend to have a significant im-
pact on the experiences of both victims and perpetrators
of partner violence. Third parties may influence victims
not to deny the psychological violence and minimizing it
(29). Moreover, we think that the meaning attributed to
the dating relationship, expectations of the relationship,
existing mental problems such as anxiety, depression, and
character traits related to obedience can be potential bar-
riers to perceiving psychological violence as a problem.
The fact that these factors were not questioned in our
study is a limitation. With qualitative studies to be con-
ducted in this field, the barriers to the perception of psy-
chological violence as a problem should be examined and
thus, specific interventions should be planned in the ar-
eas where students are in need. Interventions also should
target to increase awareness of psychological violence
among students and society.

In our study, attitude and perception scores of students
were negatively correlated. This mean, students who
show less supportive attitude towards dating violence are
more likely to perceive dating violence as a problem. This
result supports that the students answered the questions
reflecting the truth while answering the questionnaire.
Since the answers given to the scales are compatible, the
probability of social desirability bias in the study is low.

Limitations and Strengths

The study was conducted with medical faculty students of
a single university. Without systematic sampling, the par-
ticipants were included in the study with the link of ques-
tionnaire sent via the mobile phones. This situation cre-
ates a limitation in representing the study results for the
entire population. Another limitation of the study is that
students who do not have WhatsApp application on their
mobile phones could not participate in the study. In the
study, the frequency of dating violence and related fac-
tors were examined; students’ attitudes and perceptions
towards dating violence were evaluated with the help of
scales. With these aspects, the study has a big contribu-
tion to the literature with a broad perspective. This is the
strength of our study.
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Conclusion

Unfortunately, the percentage of exposure to dating vi-
olence is high in medical school students, similar to the
studies conducted with other university and high school
students. Students who experience dating violence are
mostly exposed to psychological violence. Students who
use alcohol and nicotine have been exposed to dating
violence more than those who do not. In addition, ac-
cording to the results of the study; female students have
more anti-violence attitudes and perceptions than males.
There is a need for interventions to be made especially for
groups at risk for exposure to dating violence, and psy-
chosocial support services to be offered to couples (30). In
addition, it would be beneficial to conduct qualitative and
quantitative studies that will investigate the reasons why
young people tend to violence.
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Clinical Nurses’ COVID-19 Phobia
And Professional Commitment
During The Pandemic: Cross-
Sectional Study

Kiibra Gokalp' @, Ceylan Aksoy? ®

ABSTRACT

Objective: This study, aims to determine the COVID-19 phobia levels and professional commitment of nurses during the
pandemic and investigate the relationship between them.

Materials and methods: Data were collected from 283 clinical nurses during the COVID-19 pandemic between
September 2020 and February 2021, using a Personal Information Form, COVID-19 Phobia Scale and Nursing Professional
Commitment. The data were analyzed using multiple regression analysis and descriptive statistics.

Results: Results showed that COVID-19 phobia and nursing professional commitment of clinical nurses were above
mean. Predictor variables explained 34% of the nursing professional commitment. It was determined that there was
a relationship between the professional commitment and nurses’ gender, confidence in personal protective equipment,
whether they were contemplating resignation. It was observed that COVID-19 phobia negatively affected nursing
professional commitment.

Conclusion: As a result of the study, it was found that the female gender, confidence in personal protective equipment
positively affected and consideration of resignation negatively affected the nursing professional commitment. Within the
scope of these results, eliminating the anxiety of nurses will increase them to be professional commitment.

Keywords: COVID-19, Mental Health, Workplace

OZET

Amag: Bu arastirma, pandemide klinikte calisan hemsirelerin COVID-19 fobisi ile mesleki bagllik diizeylerini ve aralarindaki
iliskiyi belirlemek amaciyla yapilmistir.

Gereg ve Yontemler: Eylil 2020 ile Subat 2021 arasinda COVID-19 salgini sirasinda hastanede calisan 283 klinik
hemsiresinden Kisisel Bilgi Formu, COVID-19 Fobi Olcegi ve Hemsirelikte Meslege Baghlik Olcedi kullanilarak veriler
toplanmustir. Verilerin analizinde, ¢oklu regresyon analizi ve tanimlayici istatistikler kullanilmigtir.

Bulgular: Arastirmadan elde edilen bulgular, klinik hemsirelerinin COVID-19 fobi diizeylerinin ve mesleki baglliklarinin
ortalamanin iizerinde oldugunu gostermistir. Yordayici degiskenler, hemsirelik meslegine baghiligin %34'tinii agiklamistir.
Hemsirelerin cinsiyetleri, kisisel koruyucu donanima giivenleri ve istifa etmeyi diisiiniip diisinmedikleri ile hemsirelik
meslegine baghliklan arasinda iliski oldugu saptanmistir. COVID-19 fobisinin hemsirelerin mesleki bagliligini negatif
yonde etkiledigi belirlenmistir.

Sonug: Calisma sonucunda, kadin cinsiyetin, kisisel koruyucu donanima giivenin mesleki bagliligi pozitif yonde ve istifayi
diisiinmenin ise mesleki baglihigi negatif yonde etkiledigi belirlenmistir. Hemsirelerin COVID-19 fobisi arttikca mesleki
bagliliklarinin azaldigi tespit edilmistir. Bu sonuglar dogrultusunda hemsirelerin kaygilarinin giderilmesi onlarin mesleki
baghliklarini artiracaktir.

Anahtar Kelimeler: COVID-19, Ruh Saglig, is Yeri

Copyright © 2024 the Author(s). Published by Acibadem University. This is an open access article licensed under a Creative Commons

Attribution-NonCommercial-NoDerivatives (CC BY-NC-ND 4.0) International License, which is downloadable, re-usable and distributable 167
in any medium or format in unadapted form and for noncommercial purposes only where credit is given to the creator and publishing

journal is cited properly. The work cannot be used commercially without permission from the journal.



* COVID-19 Phobia And Professional Commitment

oronavirus disease (COVID-19) is a new variant

disease caused by severe acute respiratory synd-

rome coronavirus 2 (SARS-CoV-2), which started
spreading in December 2019. The COVID-19, which has
been rapidly proliferating around the world due to its
unique properties, was declared a global pandemic by
the World Health Organization (WHO) on March 11, 2020
(1). At the time of writing this study (November 23, 2022),
more than 635 million confirmed cases and more than 6,6
million deaths have been reported worldwide, and this
number is increasing every day (2).

The COVID-19 pandemic has caused many physiological
and psychological problems such as high infection and
death rates, stress related to known and especially unk-
nown information, financial difficulties, fear of uncertainty
about the ongoing impact (3). Previous research shows
that disasters and epidemics cause harmful emotions and
disorders in the short and long run, such as phobias, anx-
iety, depression, hopelessness, and hostility (4-7). Nurses,
who carry out the treatment, and care of COVID-19 pa-
tients, have developed psychological problems (4,8).
Working in an environment with a virus that has no clear
cure and can be easily transmitted from person to person,
nurses risk their lives while dealing with life-and-death
situations, and these circumstances have created a real
sense of danger in them. Nurses fear being infected and
potentially infecting their family members. Many health-
care professionals have been assigned to units outside
their specialty, working longer shifts to meet the high pa-
tient demand (9). These difficulties has led to a decreases
in the life satisfaction, motivation and productivity of nur-
ses (10). These negativities may have damaged the profes-
sional commitment of nurses.

Nurses’ professional commitment refers to their belief in,
acceptance of, and dedication to realizing the value of the
profession; it entails willingness to develop themselves in
the professional field and determination to continue their
work (11). Professional commitment has been determined
to reduce anxiety, physical health symptoms, and turn-
over intention (12,13). In addition, it can also enhance the
motivation (14), strengthen the intention of improving
professional capabilities (15). The fears and psychological
problems that develop in nurses who are at the frontline
against COVID-19 have been thought to affect their de-
termination and motivation to continue the profession.

There are studies that separately analyzed the COVID-19
fears/phobia of nurses (4,10,16,17), and professional
commitment of nurses (13,18). However, no study has
examined their COVID-19 phobia together professional
commitment during this period. The present research was
conducted to determine the COVID-19 phobia levels and
professional commitment of nurses during the pandemic
and investigate the relationship between them.

Material and Methods

Study Design
This research has a cross-sectional descriptive design.

Study Population and Sample

The population of the research, located in east Turkey,
consisted of 346 nurses working in hospitals between
September 2020 and February 2021. The sample size
was set to 283 nurses with a confidence level of t =
1.96, a sampling error of d = 0.03, and a frequency of p
= 0.50. Considering the data losses, the sample size was
planned to be 289 nurses (10% more of the calculated
size). However, the sample included the 283 nurses who
volunteered to participate in the study. Data were col-
lected through an online self-report survey using Google
Forms. The data collection form was shared on the social
media platform (WhatsApp) as an online survey link with
participants. Information about the research was given at
this link to the participants, and the participating nurses
filled out the questionnaire. It was provided to access the
survey with an e-mail during the creation of the online
form such that each nurse could respond only once. The
collected questionnaires were checked daily, and quality
control was conducted. Difficulties in information security
tend to arise in social media research. However, in cases
where data cannot be easily gathered in person, such as
the COVID-19 outbreak, social media enables easy access
to data.

Data Collection Tools

In the research, “Personal Information Form, COVID-19
Phobia Scale and Nursing Professional Commitment
Scale” were used in this study.

Personal Information Form: This form consists of 4 ques-
tions examining the socio-demographic characteristics of
nurses.
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COVID-19 Phobia Scale (C19P-S): This scale was developed
by Arpaci et al. (2020) to measure the phobia that can de-
velop against coronavirus (3). The scale consisting of 20
questions. The scale score can range from 20 to 100. The
scores indicate the intensity of the phobia. In Arpaci et al.
(2020), the Cronbach alpha of the scale was 0.92. In the
present study, it was 0.92 (3).

Nursing Professional Commitment Scale (NPCS): The scale
was developed by Lu et al. (2000) (19). Turkish validity and
reliability was made by Cetinkaya et al. (2015) (11). Itis
consisting of 26 questions. The scale score can range from
26 to 104.The scores indicate the strength of nursing pro-
fessional commitment. In the original study, the scale was
Cronbach’s alpha = 0.94. In the validity-reliability study,
Cronbach’s alpha was calculated as 0.90. In the present
study, it was 0.89.

Data Analysis

The package program SPSS 23.0 (IBM Corporation, New
York, NY, USA) was used for data analysis. The normal dis-
tribution of variables was examined by the Kolmogorov-
Smirnov test, Shapiro-Wilk test, and normality plots.
Descriptive, minimum-maximum percentage, mean,
standard deviation, frequency, and regression analyses
were used to evaluate the data. In addition, Cronbach’s al-
pha was calculated to evaluate the reliability of the scales.
The limit of significance was set as p < 0.05.

Results

Nurses’ demographic characteristics

The mean age of the participant nurses was 28.58+6.85
(min: 19, max: 55). Of the nurses, 72.8% were female.
Among the nurses, 67.5% found personal protective
equipment (PPE) reliable, and 23.7% were considering
resignation (Table 1).

Levels of C19P-S, and NPCS

The nurses’ mean C19P-S score was 54.12+15.52 (min: 20,
max: 98), and their mean NPCS score was 69.23+13.23
(min: 33, max: 97) (Table 2).

Table 2. The distribution of the clinical nurses’ mean scores on the

C19P-S scores on the NPCS (n = 283)

Scale Mean SD Min Max
C19P-S 54.12 15.52 20 98
NPCS 69.23 13.23 33 97

C19P-S: COVID-19 Phobia Scale, NPCS: Nursing Professional
Commitment Scale

Predictors of NPCS

The hierarchical method was chosen in the analysis, and
it determined how age, gender, economic status, working
experience, and the other demographic variables predict-
ed NPCS in Model-1. Next, Model-2 was tested by C19P-S.
(Table 3).

In Model 1:

In the model, it was determined that the independent
variables explained 22.3% of the variance in NPCS (R*=
0.234, Adj.R? = 0.223; F = 21.199; p < 0.001) (Table 3).
Age (B =-0.011; p = 0.840), Gender ( = 0.140; p = 0.008),
confidence in PPE (8 = 0.269; p < 0.001), and resignation
consideration status (f = — 0.351; p < 0.001) were found
to be significantly related to nursing professional commit-
ment. Accordingly, the female gender, and confidence in
PPE positively affected the NPCS mean. Finally, consider-
ation of resignation negatively affected the NPCS score
(Table 3).

Table 1. Distribution of nurses by demographic characteristics

Demographic Characteristics(n=283) n %
Gender
Female 206 72.8
Male 77 27.2
Confidence in personal protective equipment
Yes 191 67.5
No 92 325
Resignation thinking status
Yes 67 237
No 216 76.3
Mean Sd*
Age 28.58 6.85
*Sd=Standard deviation
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Table 3. Multiple regression model for Nursing Professional Commitment Scale

Dependent Variable

Nursing Professional Commitment Scale
Independent Variables
SER 2 . Model-1 Model-2
Control variables

B B t p B B t p

Age -0.021 -0.011 -0.203 0.840 0.017 0.009 0.179 0.859
Gender,, 4176 0.140 2.657 0.008* 4.271 0.143 2.951 0.003*
Confidence in personal protective
equipment 7.612 0.269 5.094 <0.001* 5.104 0.180 3.594 <0.001*
Resignation thinking status ., -10.948 -0.351 -6.586 <0.001* -9.170 -0.294 -5.913 <0.001*
Step 2:
Predictor variable
COVID-19 Phobia Scale -0.315 -0.362 -7.134 <0.001*
Values
R 0.483 0.594
R? 0.234 0.353
Adjusted R? 0.223 0.341
R?Change 0.234 0.119
F 21.199 30.183
p <0.001* <0.001*
B: coefficient B; B: standardized beta coefficient; R%: R-square (the coefficient of determination); * as statistical difference; Dummy coded: Gender
(Female =1, Male =0); Confidence in personal protective equipment (Yes=1,No=0); Resignation thinking status (Yes=1,No=0)

In Model 2:

In the model was tested by adding C19P-S to Model 1.
The results showed that the predictor variables explained
34.1% of the NPCS variance with an 11.9% increase (R*=
0.353, Adj.R? = 0.341; F=30.183). It was indicated that
COVID-19 phobia negatively affected the NPCS score.

When this model was investigated in detailed way, pre-
dictive variables were listed from big to small in terms of
the degree to affect professional commitment as below:
C19P-S (B =—0.362; p < 0.001), consideration of resigna-
tion ( =-0.294; p < 0.001), confidence in PPE (3 = 0.180;
p =p <0.001), and gender (f =0.143; p = 0.003).

Discussion

The COVID-19 pandemic is negatively affecting the men-
tal health of both society and healthcare professionals
(20,21). Since nurses, who are at the front line of the
healthcare system, their risk of contracting COVID-19 is
higher than that of the general population. Therefore,
nurses are worried about both their own health and the
possibility of transmitting COVID-19 to family members,

friends, and others (4,22,23). This study was conducted to
examine nurses’ level of COVID-19 phobia and its effect
on their professional commitment. In the study, the nurs-
es’' COVID-19 phobia and professional commitment were
above moderate. A study emphasized that healthcare
workers have developed COVID-19 phobia, which has
been affecting their mental health (16). Another study
detected an above-intermediate fear of COVID-19 (10).
Before and during the pandemic, there were studies that
found nurses’ professional commitment above moderate
(13,18,24). The extra working hours, protective materials,
more stressful hospital environment and disrupted social
relationships negatively affected professional commit-
ment of nurses (18). However, especially at the beginning
of the COVID-19 process, the image of the nursing profes-
sion changed, and the nursing profession became more
visible. People’s awareness and positive thoughts about
nurses increased during the COVID-19 pandemic (25). For
this reason, it can be thought that the professional com-
mitment of nurses were not affected by the pandemic
process and nurses’ professional commitment was deter-
mined at an above moderate level.
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In the study, independent variables explained 34% of vari-
ance in professional commitment. Findings indicated that
being female increased the nurses’ professional commit-
ment. In a study conducted on healthcare professionals
working in a hospital, the professional emotional commit-
ment and normative commitment levels of women were
found to be higher than those of men (26). The social du-
ties imposed on women and men may have cause chang-
es in the perspectives of them in business life. Culturally,
men are expected to income for household needs. While
the salary received from nursing is not satisfactory for
men, it may be sufficient for women (27). For this reason,
women may have high professional commitment.

In this study, findings indicated that those who intend
to resign from the profession had lower professional
commitment. According to a study conducted in China,
employees state that they can go home but are afraid to
do so. This situation causes an increase in one’s intent to
resign (28). A study reported that nurses and midwives
working in delivery rooms during an Ebola epidemic fear
going to work, which reduces their enthusiasm toward
the profession (29). In a study conducted on nurses in
Turkey showed that intended to leave the profession were
affected professional commitment (18).

The results showed that the predictor variables explained
34% of the professional commitment variance with an
11.9% increase. According to the present study, COVID-19
phobia negatively affected the nursing professional com-
mitment. Zhang et al. (30) research result showed that
perceived stress could have significantly influence pro-
fessional identity of nurses during the pandemic. Nurses
during the pandemic faced problems, such as increasing
stress, getting infect, transmitting the infection to their
relatives, new working styles, many uncertainties and se-
vere information pollution, information of new informa-
tion, ever-changing practices, working extra shifts, and
longer hours (9,27). Therefore, these problems may lead
to worse mental health of nurses, lose their compliance by
questioning their profession.

This cross-sectional study is limited to reflecting only
those conditions experienced during the data collection
process. Due to limited access to samples, data collection
forms were sent online. The results may have been af-
fected by number of patients and working environment.
In order to minimize the impact of these factors, future
studies should be conducted in larger sample groups and
various hospitals.

Conclusion

The results of this study indicated that frontline nurses’
COVID-19 phobia and their professional commitment
were above the mean level. Gender, confidence in PPE,
and whether they were contemplating resignation
were significantly related to nursing professional com-
mitment, and independent variables explained 34% of
their nursing professional commitment. As a result of
the study defined that COVID-19 phobia was negative
affect to nursing professional commitment. Hence, nurs-
es should be supported in dealing with the psycholog-
ical, sociological, and emotional problems that occur in
a pandemic. Improving mental healthcare and psycho-
social interventions will be an important investment in
terms of maintaining the mental health and increasing
the professional commitment of nurses for possible pan-
demics in the future. It is crucial to maintain and enhance
nurses’ professional commitment and mental health, in
order to ensure that nurses work effectively and safely,
and to increase of care quality.
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Abstract

Purpose: The aim of this study is to examine the role of personality traits and coping mechanisms in social anxiety
symptoms within the scope of predisposing and maintaining risk factors.

Methods: The study group consists of 505 participants (52.3% female) aged between 20 and 40 enrolled in various
private universities in Istanbul. Data collection tools include Liebowitz Social Anxiety Scale, Basic Personality Traits Scale,
Ways of Coping with Stress Scale, Cognitive Emotion Regulation Scale.

Results: In the study, Multivariate Analysis of Variance (MANOVA) and Hierarchical Regression Analysis are employed.
It is observed that participants with low and high social anxiety symptom levels differed in terms of (I) extraversion,
agreeableness, openness and negative valence among personality traits; (I1) self-confident approach, helpless approach
and submissive approach among stress coping styles; (ll) refocusing on the plan, positive reappraisal and catastrophizing
among cognitive emotion regulation strategies. Additionally, hierarchical regression analysis reveals that () extraversion,
openness and negative valence; (Il) helpless approach and submissive approach; and (Ill) putting into perspective predict
social anxiety.

Conclusion: The study supported the role of personality traits, ways of coping with stress and cognitive emotion
regulation strategies in social anxiety symptoms. These findings provide evidence that extraversion, openness to
experience, negative valence personality traits along with the helpless and submissive approach of stress coping styles
could serve as both maintaining and predisposing risk factors in understanding of social anxiety symptoms. As a result,
the specified psychological constructs may contribute to the development of cognitive-behavioral intervention programs
for the treatment of social anxiety symptoms in university students.

Key words: Social anxiety symptoms, personality, coping with stress, cognitive emotion regulation.

Ozet

Amag: Bu calismanin amaai, kisilik ozelliklerinin ve basa ¢lkma tarzlarinin toplumsal kaygi belirtilerindeki roliinii
yatkinlagtirici ve siirdiiriicii risk faktorleri kapsaminda incelemektir.

Yontem: Arastirma grubu, istanbul'daki cesitli 6zel tiniversitelerde dgrenim goren, yaslan 20-40 arasinda degisen 505
katihmadan (%52,3'ii kadin) olusmaktadir. Galismada Liebowitz Sosyal Anksiyete Olcedi, Temel Kisilik Ozellikleri Olcegi,
Stresle Basa C1kma Tarzlan Olcegi, Bilissel Duygu Diizenleme Olcedi veri toplama araclan olarak kullanilmistir. Bulgular:
Arastirmada Cok Degiskenli Varyans Analizi (MANOVA) ve Hiyerarsik Regresyon Analizi kullamilmistir. Toplumsal kaygi
belirti diizeyi diisiik ve yiiksek olan katiimailarin (1) kisilik 6zelliklerinden disaddniikliik, uyumluluk, agiklik ve negatif
degerlik; (II) stresle basa ¢ikma tarzlarindan kendine giivenli yaklasim, caresiz yaklasim ve boyun egici yaklagim; (llIl)
biligsel duygu diizenleme stratejilerinden plana yeniden odaklanma, olumlu yeniden degerlendirme ve felaketlestirme
agsindan farklilagtigi goriilmiistiir. Ayrica, hiyerarsik regresyon analizine gére (I) disadoniiklik, aciklik ve negatif
dederligin; (Il) caresiz yaklagim ve boyun egici yaklasimin; ve (Ill) olayin degerini azaltma bilissel duygu diizenleme
stratejisi toplumsal kaygi belirtilerini yordamaktadir.

Sonug: Bu calisma toplumsal kaygi belirtilerinde kisilik ozelliklerinin, stresle bas etme tarzlaninin ve bilissel duygu
diizenleme stratejilerinin roliinii desteklemektedir. Bulgular, disaddniiklik, deneyime aciklik, olumsuz degerlik kisilik
ozelliklerinin yani sira stresle basa ¢ikma tarzlarindaki aresiz ve boyun egici yaklasimin, toplumsal kaygi belirtilerinin
kavramsallastiriimasinda hem siirdiiriicii hem de yatkinlastinici risk faktorleri olabilecegine isaret etmektedir. Sonug
olarak, belirtilen psikolojik yapilar tiniversite 6grencilerinde toplumsal kaygi belirtilerinin tedavisinde bilissel-davranisgi
yonelimli miidahale programlaninin gelistirilmesine katki saglayabilir.

Anahtar Sozciikler: Toplumsal kaygi belirtileri, Kisilik, Stresle basa ¢ikma tarzlan, Bilissel duygu diizenleme.

Copyright © 2024 the Author(s). Published by Acibadem University. This is an open access article licensed under a Creative Commons
Attribution-NonCommercial-NoDerivatives (CC BY-NC-ND 4.0) International License, which is downloadable, re-usable and distributable
in any medium or format in unadapted form and for noncommercial purposes only where credit is given to the creator and publishing
journal is cited properly. The work cannot be used commercially without permission from the journal.
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Personality and coping in Social Anxiety Symptoms

Symptoms

Social anxiety disorder (SAD) is a psychiatric condition
characterized by experiencing anxiety and fear in
different social interactions during which individuals
may feel humiliated, shamed or evaluated negatively (1).
Given that SAD is among the most common disorders in
young adults (24) and significantly impacts educational
attainment, interpersonal relationships and professional
life (10), the underlying mechanisms and characteristics of
the disorder need to be elucidated for the development
and implementation of evidence-based interventions.

The prominent cognitive-behavioral models in SAD
elaborate on predisposing and maintaining factors that
make it difficult for people to cope with the negative
emotions they experience during social interactions in
their daily lives (8). Personality is among the predisposing
factors related to how a person reacts to a stressful and
anxiety-producing events (24). Among all proposed
models, the five-factor model of personality (19) has been
widely accepted, used for research purposes and also
allows for a systematic examination of the relationships
between personality traits and psychopathology.
This model defines personality based on five traits:
neuroticism, extraversion, openness, agreeableness and
conscientiousness (29).

Intheetiological explanations of SAD, thereisawidespread
emphasis on personality traits, especially neuroticism
and extraversion (4) Although it is proposed that high
neuroticism and low extraversion are significantly
related to the disorder in both epidemiological and
clinical samples (17,28), a growing body of work has
indicated that the other five-factor personality traits,
such as openness, agreeableness and conscientiousness
may also characterize individuals with SAD (17). Thus it
is suggested that greater attention to these personality
traits can significantly benefit SAD psychopathology
research and clinical practice (16). However the
initial evidence regarding the relationships between
openness, agreeableness, conscientiousness and SAD is
inconclusive. For example in one study individuals with
high levels of social anxiety reported lower scores in the
agreeableness and conscientiousness compared to the
control group (5). In another study conducted with only
female university students in Iran, it was found that while
social anxiety symptoms were negatively associated
with agreeableness and conscientiousness, these traits
are not significant predictors of social anxiety (23). The
meta-analysis evaluating the contribution of personality
traits to psychopathology established that SAD is
negatively associated with extraversion but not related to
agreeableness and openness to experience (16).

The coping strategies, closely associated with personality
traits (7) are considered as factors contributing to the
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mainteinance of SAD (8). Coping is a very broad concept
and several classifications of coping have been proposed
but the fundamental categories that have garnered
the most consensus include emotion and problem
focused coping (7). While problem-focused coping which
attempts to change the situation is defined as a adaptive
strategy, emotion-focused coping which attempts to alter
one’s emotional reaction to a situation is defined as a
maladaptive strategy (18). According to the research (11)
in middle childhood emotion-focused coping strategies
are found to have a predictive role in shyness behaviours.
Another study (3) has demonstrated that university
students who more frequently engage isocial avoidance
behaviors more frequently use emotion-focused coping
strategies and have lower problem-solving skills,
emphasizing the importance of problem-solving ability
in social anxiety. Furthermore, In Greece, a problem-
focused group intervention program lasting for 5 weeks
is implemented for students who exhibited symptoms of
social anxiety upon entering middle school. It is observed
that as students began to employ problem-focused
coping strategies, there is a decrease in social anxiety
symptoms as measured by self-report scales (6). Although
there is growing evidence suggesting that emotion-
focused coping might have an important role in social
anxiety, the general lack of uniformity in the taxonomies
of emotion-focused coping responses makes it difficult to
understand through which strategies this coping emerges
within the disorder.

Another cognitive coping mechanism that plays a
maintaining role for social anxiety is cognitive emotion
regulation (CER) (7). This concept encompasses only
the cognitive processes of emotion regulation and
includes maladaptive strategies such as self-blame,
rumination, catastrophizing, other-blame, acceptance
and adaptive strategies such as positive refocusing,
refocus on planning, positive reappraisal, and putting
into perspective strategies (12). Emprical studies focused
on a limited number of CER strategies, such as cognitive
reappraisal, rumination and catastrophizing have revealed
inconsistencies regarding the role of these strategies in
SAD. For example, some studies have found that clinically
anxious young (14) and middle aged (26) individuals
frequently use rumination but they are ineffective in using
cognitive reappraisal, while others have failed to find
this association (15). In a review article it is asserted that
socially anxious individuals tend to use more catastrophic
thinking strategies in interpersonal situations compared
to participants with other anxiety-related disorders (2).
Taken together, the existing literature has provided
consistent evidence for the links between social anxiety,
personality traits and coping strategies, however
uncertainities and incompatibilities draw attention so it
is not clear which personality traits and cognitive coping
strategies would play a role in the etiology of SAD.
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Various etiological models have been proposed to explain
predisposing and maintaining factors in psychopathology.
Some of these models include vulnerability and
pathoplasty model. According to the pathoplasty
model the presence of psychopathology affects other
psychological processes independently of etiology and
contributes to the persistence of psychopathologies.
In vulnerability model predictor variables have been
suggestedtoincrease therisk of developing certain anxiety
disorders. In psychopathologies the clearest support for
these models would be provided by longitudinal data, in
cross-sectional studies, only risk factors can be considered
(20). To gain insight into predisposing and maintaining
risk factors within the scope of these models, firstly, risk
and non-risk groups for social anxiety symptoms were
formed to determine if these groups differ in terms of
personality traits, coping styles with stress, and cognitive
emotion regulation strategies. Secondly, the predictive
effects of personality traits, coping styles with stress, and
cognitive emotion regulation strategies on social anxiety
examined across the entire sample.

Method

Sample

The participants consisted of 505 students attending
various faculties of different private universities in
Istanbul. Of the participants, 265 (52.3%) are female and
240 (47.7%) are male. The age of the participants ranged
from 20 to 40 years (M = 21.8, SD = 2.80). The scales were
distributed and collected in person by the researchers.

Liebowitz Social Anxiety Scale

This Scale developed to assess the level of anxiety and
avoidance experienced in social interaction situations
is adapted to Turkish sample by Soykan, Ozgiiven and
Gen¢oz (27). Higher scores on the scale indicate greater
severity of social anxiety and avoidance behaviors. During
scoring, the score of the two sub-dimensions is calculated
separately and the total score is calculated. In this study,
the Cronbach's alpha coefficient for the total score of the
scale is found to be .94.

Inventory of Basic Personality Traits

This scale is developed to examine the five-factor
structure of personality in Turkish culture. Although the
five-factor structure of personality is supported, it is also
found that the 6th dimension of personality is called
negative valence. The subscales included agreeableness,
neuroticism, conscientiousness, extraversion, openness to
experience, and negative valence. The Cronbach's alpha
coefficients of the subscales range from .71 to .89 (13). In
the current study, the Cronbach's alpha coefficients of the
subscales are found to vary between .60 and .83.

Ways of Coping with Stress Scale
The scale is rated on a 4-point Likert scale and converted

into a 30-item short form by Sahin and Durak (28). The
scale consists of five sub-dimensions: self-confident,
seeking social support, optimistic approach are adaptive;
helpless and submissive approaches are maladaptive.
The Cronbach's alpha coefficients of the sub-dimensions
range from .45 to .73. In the current study, the Cronbach's
alpha coefficients of the sub dimension range from .60 to
.79.

Cognitive Emotion Regulation Scale

This scale aims to measure the cognitive emotion
regulation strategies used by participants both in stressful/
negative life events and in general situations. There is
nine subscales and Cronbach's alpha coefficients of the
subscales ranged from .62 to .77 in Turkish culture (25). In
the current study, the Cronbach's alpha coefficients of the
scale range from .64 to .81 for the sub-dimensions.

Results

Analysis on Variables Differentiating Groups with High
and Low Social Anxiety Symptom Levels

The research data is analyzed using SPSS 25 program. To
determine the groups with high and low levels of social
anxiety symptoms (SAS), mean (M=86.21) and standard
deviation (SD=22.15) values were calculated based on
the total scores of Liebowitz Social Anxiety Scale (LSAS).
Those who scored 1 standard deviation below the mean
is named as the low group (N=87) and those who scored 1
standard deviation above the mean is named as the high
group (N=92).

One Way MANOVA was applied to determine whether
participants differed in terms of research variables.
According to the analysis, it is observed that subscales of
Inventory of Basic Personality Traits (IBPT) (Wilks' Lambda
= .29, F[6, 172]= 11.99, p<.01), subscales of Ways of
Coping with Stress Scale (WCSS) (Wilks'Lambda = .72, F[5,
173]= 13.23, p<.01) and subscales of Cognitive Emotion
Regulation Scale (CERS) (Wilks’ Lambda = .77, F[9, 169]=
5.65, p<.01) significantly differed between the groups.

One-way Analysis of Variance is conducted to determine
which subscales would be in the differentiation. It is found
that groups differed significantly in subscales of the (IBPT),
neuroticism (F[1-177] = 3.89, p<.05), extraversion (p<.01),
agreeableness (F[1-177] = 7.15), openness to experience
(F[1-177] = 50.41, p<.01) and negative valence (F[1-177]
= 6.22, p<.01). Mean scores of extraversion (M=4.22,
SD=.56), agreeableness (M=4.36, SD=.48), openness to
experience (M=4.19, SD=. 48) of the group with high
SAS were significantly higher than the mean scores of
extraversion (M=3.47, SD=.82), agreeableness (M=4.13,
SD=.66) and openness to experience (M=3.55, SD=.69)
subscales of the group with low SAS. The mean scores of
the negative valence (M=1.82, SD=.60) and neuroticism
subscales (M=2.88, SD=.76) of the group with high SAS
level were higher than the mean scores of the negative
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valence (M=1.62, SD=.49) and neuroticism (M=2.67,
SD=.64) subscales of the group with low social anxiety
symptom level.

Participants significantly differed in the subscales of WCSS,
confident (F[1, 177] = 21.57, p<.01), helpless (F[1, 177] =
37.99, p<.01), and submissive (F[1, 177] = 36.88, p<.01)
subscales. The mean scores of the group with low SAS
in confident (M=2.30, SD=.48) are higher than the mean
scores of the group with high SAS (M=1.94, SD=.53). The
mean scores of helpless (M=1.41, SD=.53) and submissive
(M=1.20, SD=.57) subscales of the participants with high
SAS are higher than the mean scores of helpless (M=.97,
SD=.43) and submissive (M=.75, SD=.41) subscales of the

Also, participants differ significantly in the subscales
of CERS, refocusing on planning (F[1, 177] = 16.27,
p<.01), positive reappraisal (F[1, 177] = 8.84, p<.01), and
catastrophizing (F[1, 177] = 20.50, p<.01). Accordingly, the
mean scores of refocusing on the plan (M=15.92, SD=2.90)
and positive reappraisal subscales (M=15.54, SD=3.12) of
the participants with low SAS level are higher than the
mean scores of refocusing on the plan (M=14.18, SD=2.85)
and positive reappraisal subscales (M=14.13, SD=3.22)
of the high level participants. The mean catastrophizing
scores of the group with high SAS level (M=10.96,
SD=3.55) are higher than the mean catastrophizing scores
of the participants with low SAS (M=8.69, SD=3.10). The
results are presented on Table1.

participants with low SAS.

TABLE 1: Statistical Analysis of Scale Scores of Participants with High and Low Social Anxiety Symptom Levels.

Social Anxiety Symptom Level Groups

Low High
Subscales Ss M Ss
IBPT
Extraversion 4.22 .56 3.47 .82 49.50% 219
Conscientiousness 3.67 69 3.61 72 .39 .002
Agreeableness 436 A48 4.13 .66 7.15% .039
Neuroticism 2.67 .64 2.88 .76 3.88*% .021
Openness to experience 4.19 A48 3.55 .69 50.41* 222
Negative valence 1.62 49 1.82 .60 6.22* .034
WcCss
Seeking of social support 1.99 .60 1.85 52 2.85 .016
Self confident 2.30 48 1.94 .53 21.57* .109
Optimistic 1.80 54 1.69 58 1.74 .010
Helpless 97 43 1.41 53 37.99*% 77
Submissive 75 Al 1.20 .57 36.88* 172
CERS
Self blame 9.92 2.63 10.83 2.88 4.85 .027
Acceptance 10.38 2.99 11.05 2.94 2.31 .013
Rumination 13.56 3.12 13.80 3.25 .26 .001
Positive Refocusing 12.47 2.78 12.57 3.32 .04 .000
Refocus on planning 15.92 2.90 14.18 2.85 16.27* .084
Positive reappraisal 15.54 3.12 14.13 3.22 8.84* .048
Putting into perspective 12.89 2.81 13.57 3.04 240 .013
Catastrophizing 8.69 3.10 10.96 3.55 20.50* .104
Other-Blame 9.96 3.01 10.46 3.29 1.19 .006
*p < .05, BPTS: Basic Personality Traits Scale, WCSS: Ways of Coping with Stress Scale, CERS: Cognitive Emotion Regulation Scale
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Hierarchical Regression Analysis Findings on the
Prediction of Social Anxiety Symptoms by Research
Variables

The correlation between the total score of the LSAS and
the subdimensions of the other scales was examined
using Pearson's correlation coefficient analysis. The total
score of LSAS is significantly correlated with extraversion,
agreeableness, neuroticism, openness to experience, and
negative valence subscales (in turn r=-0.33, p<.05; r=-0.12,
p<0.05, r=0.10, p<.05; r=-0.32, p<.05; r=0.12, p<.05). The
total score of LSAS is significantly correlated with the self-
confident approach, helpless approach, and submissive
approach subscales (in turn r=-0.23, p<.05; r=-.32, p<.05,
r=-0.32, p<.05). The total score of LSAS is significantly
correlated with the self-blame, refocus on planning,
positive reappraisal, catastrophizing, and putting into
perspective subscales (in turn r=.11, p<.05; r=-0.18,

p<.05; r=-0.14, p<.05, r=-0.21, p<.05, r=-0.10, p<.05). Only
subscales that showed significant correlations with the
LSAS are included in the regression analysis.

To examine the effects of subscales on LSAS total score,
hierarchical stepwise multiple linear regression analysis is
conducted. The subscales of openness, extraversion and
negative valence (in turn f=-.21, p <.001; f=-.23, p <.001,
[B=23, p<.001) predicts LSAS total score and all subscales
explain %14 of total variance. In the second stage the
subscales of helpless approach and submissive approach
(in turn B=.12, p< .01; f=.22, p< .001) predict LSAS total
score and all subscales explains 22% of total variance. In
the third stage the subscale of putting into perspective
predicts LSAS total score (3=.10, p<.05) and all subscales
explains 24% total variance. The results are presented on
the Table 2.

TABLE 2: Hierarchical Stepwise Multiple Linear Regrassion Analysis Results for the Prediction of Liebowitz Social
Anxiety Scale Total Score

Analysis Phase
Subscales

BPTS

Extroversion

1. Stage

Predictor variable R2

Agreeableness 2.54 217 .06 1.17
Neuroticism 33 1.44 .01 23
Openness -8.34 1.84 -23 -4 55%**

Negative valence

Self confident

-73

Helpless

-1.48 2.18 12 2.51%*

Submissive

Self blame

4.82%%*

Refocus on planning -.82 A48 =11 -1.71
Positive reappraisal A48 49 .07 .98
Putting into .68 34 .10 1.99*%
perspective

Catastrophizing .52 32 .08 1.63

*p <.05, BPTS: Basic Personality Traits Scale, WCSS: Ways of Coping with Stress Scale, CERS: Cognitive Emotion Regulation Scale
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Discussion

The present study examines the role of the five-factor
personality traits, cognitive emotion regulation strategies
and stress coping styles in social anxiety symptoms
among university students. The first variable examined
in individuals with both high and low levels of social
anxiety is the five-factor personality traits. The findings
demonstrate that socially anxious individuals would be
defined by personality profile with high neuroticism and
negative valence; low extraversion, agreeableness and
openness to experience. Thus it can be considered that
individuals with social anxiety might have a personality
profile that reflects different manifestations of more
than one personality trait rather than have just high
neuroticism as reported by some of the previous research
(17). On the other hand these findings are consistent with
theoretical and empirical literature. For example, Costache
et al (9) emphasize that socially anxious individuals
exhibit a personality profile with higher neuroticism
and lower extraversion compared to the control groups.
Furthermore, that the findings of extraversion, openness
to experience, and agreeableness which are related to
interpersonal relationships (19), are low in socially anxious
individuals is consistent with the theory that individuals
with social anxiety disorder (SAD) often experience
difficulties in interpersonal relationships (3). Our findings
regarding the high presence of negative valence
personality trait, indicating negative self-attributions
about oneself (13), on elevated social anxiety symptoms,
support cognitive model of SAD, which hypothesize the
importance of negative self-beliefs such as inadequacy
and worthlessness in maintaining the disorder (8).

With regard to coping with stress, our findings indicate
that individuals with high socially anxious have lower
levels of self-confident approach and higher levels
of helpless and submissive approaches compared to
individuals with low social anxiety. These results expand
upon previous research (3,12) by illustrating that socially
anxious individuals tend to utilize adaptive strategies less
frequently and employ multiple maladaptive strategies.
Regarding cognitive emotion regulation strategies, it is
found that individuals with high social anxiety exhibit
lower scores in plan refocusing and positive reappraisal
and higher scores in catastrophising compared to those
with low social anxiety symptoms. The results replicate the
findings of Rukmini et al. (26), indicating that participants
diagnosed SAD use fewer adaptive strategies compared
to healthy controls. On the other hand, when considered
within the framework of the pathoplastic model, one
could hypothesize that the personality traits and coping
mechanisms differing between high and low symptom
groups may serve as maintaining risk factors for social
anxiety.

178

The symptoms of social anxiety are explained to the extent
of 14% by personality traits, 8% by coping with stress
strategies with stress 2% cognitive emotion regulation
strategies. The findings suggest that personality traits play
a greater role than coping mechanisms in social anxiety
symptoms. Nevertheless, the study conducted with
nonclinical sample indicates that five-factor personality
dimensions make much more extensive contribution to
social anxiety symptoms (17). The difference in findings
regarding the contribution of personality traits to social
anxiety symptoms could be related to cultural factors. It
has been suggested that the underlying mechanisms of
social anxiety symptoms may differ in individualistic and
collectivistic cultures (21). In this regard in our country,
influenced by a collectivist-based culture, one could
hypothesize that environmental and familial factors
relative to personality traits may play a more substantial
role in social anxiety symptoms (21). Furthermore,
cognitive emotion regulation strategies contributing to
social anxiety symptoms are quite low, not supporting
the model that addresses the importance of cognitive
mechanisms in the etiology of SAD (8). This may be due
to the fact that the sample is not a clinical sample one.

Regarding the predictive role of the research variables,
the symptoms of social anxiety are found to be negatively
predicted by openness and extraversion, while positively
predicted by negative valence. In this context, it can be
said that openness and extraversion act as protective
factors against social anxiety symptoms, whereas negative
valence serves as a risk factor for social anxiety symptoms.
Among coping strategies more engagement in helpless
and submissive approaches and less engagement in
putting into perspective predict social anxiety. In this
regard, within the framework of the vulnerability model,
these psychological structures that predicts social anxiety
could be considered as predisposing risk factors.

The present results point to a number of clinical
implications. The findings of the study suggest that
openness, extraversion, and negative valence personality
traits as well as helplessness and submissive approaches
may serve as common predisposing and maintaining
risk factors for social anxiety symptoms. In this context,
these psychological constructs could be incorporated
into cognitive-behavioral models of SAD. Furthermore, in
line with the notion emphasizing the clinical significance
of adaptive strategies in psychopathologies (22), the
results indicate that individuals with high social anxiety
symptoms use adaptive coping strategies less frequently.
Therefore, instead of merely reducing maladaptive
strategies in the treatment of individuals with social
anxiety disorder, efforts to teach adaptive strategies may
assist university students in coping more effectively with
their social anxieties.
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There are several limitations to the present study. The
study has been conducted with students who are
considered to be of a high socio-economic level. It
has been stated that individuals who are in low socio-
economic status are exposed to more stressful situations,
resort to different coping methods and have a much
higher risk of psychological disorders compared to
middle and upper socio-economic individuals (30). Thus,
more privileged economic back ground provides less
conducive environment for psychological constructs
underlying mechanisms of SAD. Future studies, having
participants from different socio-economic levels
would be more beneficial. Future research also should
nonetheless replicate this study using a clinical sample
with SAD. Despite these limitations, the present study
provides potential psychological constructs for future
research in the etiology of SAD.
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