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ABSTRACT

Objective: This study aimed to identify the risk factors
for hospital-acquired Acinetobacter baumannii infections
in an intensive care unit (ICU), delineate the antibiotic
resistance profiles of isolates, and elucidate the clonal
relationships among strains through genotypic analysis.
Materials and Methods: This prospective case-control
study was conducted between April 2011 and March 2012
and included 213 patients. The antibiotic susceptibility of
Acinetobacter strains was evaluated using the Kirby—
Bauer disk diffusion method. The DiversiLab system was
used to determine the clonal relationships among 4. bau-
mannii strains.

Results: The key independent risk factors for hospital-
acquired 4. baumannii infections included age, mechani-
cal ventilator use, tracheotomy, percutaneous endoscopic
gastrostomy (PEG), carbapenem administration, and non-
use of cephalosporins. High multi-antibiotic resistance
was observed in 94% of the isolates. Furthermore, a sub-
stantial clonal closeness with an 86% clustering rate was
observed among the isolates, with the largest cluster (P5)
comprising 24 isolates persisting for approximately 14
months in the hospital setting.

Conclusions: The findings indicate the need for targeted
preventive measures against specific risk factors for 4.
baumannii infections in ICUs. The genotypic analysis
revealed significant clonal spread, necessitating enhanced
infection control strategies.

Keywords: Acinetobacter infections, genotype, intensive
care units
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Amag: Bu calisma, Yogun Bakim Unitesi 'nde (YBU)
hastane kaynakli Acinetobacter baumannii enfeksiyonlari
ile iligkili risk faktorlerini belirlemeyi, izolatlarn anti-
biyotik direng profillerini ¢izmeyi ve genotipik analiz
yoluyla suslar arasindaki klonal iligkileri aydinlatmay1
amaglamaktadir.

Materyal ve Metot: Bu ¢alisma Nisan 2011 ile Mart 2012
tarihleri arasinda prospektif vaka-kontrol ¢aligmasi olarak
yiiriitiilmiis olup 213 hastay1 kapsamaktadir. Acinetobacter
suslarinin  antibiyotik duyarliliklari, Kirby—Bauer disk
difiizyon yontemi kullanilarak degerlendirilmistir. 4. bau-
mannii suslar arasindaki klonal iligkilerin belirlenmesi
icin DiversiLab sistemi kullanilmigtir.

Bulgular: Hastane kaynakli Acinetobacter enfeksiyonu
icin bagimsiz anahtar risk faktorleri yas, mekanik venti-
lator kullanimi, trakeotomi, perkiitan endoskopik gas-
trostomi (PEG) uygulamasi, karbapenem verilmesi ve
sefalosporin ~ kullamlmamasidir. Izolatlarn ~ %94'iinde
yiiksek ¢oklu antibiyotik direnci goézlemlenmistir. Ayrica
izolatlar arasinda %86 oraninda belirgin bir klonal
yakinlik gézlenmis, en bilyiik kiimeyi (P5) yaklasik 14 ay
boyunca hastane ortaminda siiregelen 24 izolat olustur-
mustur.

Sonug: Bulgular, YBU'lerinde A. baumannii enfeksiyon-
lar1 i¢in belirli risk faktorlerine karsi hedeflenmis 6nleyici
tedbirlerin ~ gerekliligini  vurgulamaktadir.  Genotipik
inceleme, artirilmig enfeksiyon kontrol stratejilerini gerek-
tiren 6nemli bir klonal yayilimi ortaya koymaktadir.
Anahtar Kelimeler: Acinetobacter enfeksiyonlari, geno-
tip, yogun bakim tiniteleri
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INTRODUCTION

Acinetobacter baumannii, recognized for its swift
emergence of antibiotic resistance, frequently results
in difficult-to-manage outbreaks." This bacterium
primarily occurs as a causative agent in bacteremia
and respiratory tract diseases. According to the Cen-
ters for Disease Control and Prevention's Antibiotic
Resistance Threats in the United States 2019 report,
carbapenem-resistant A. baumannii has been report-
ed as an urgent pathogenic threat.” The invasive pro-
cedures such as endotracheal mechanical ventilation
and implanted invasive devices, admission to inten-
sive care, recent surgery, use of broad-spectrum anti-
biotics, ineffective treatment, and septic shock at
diagnosis are reported as risk factors for multidrug-
resistant A. baumannii colonization or infection and
higher mortality.>* In addition, molecular techniques
such as polymerase chain reaction are very useful in
identifying A. baumannii and examining the genetic
affiliation of clinical isolates of A. baumannii in
hospitals.’

This study aimed to explore the risk factors for A.
baumannii infections in intensive care units (ICUs).
Furthermore, it aimed to provide insights and recom-
mendations to reduce infection rates, formulate treat-
ment procedures via culture antibiogram evalua-
tions, and determine the clonal relationships of
strains through genotypic analysis.

MATERIALS AND METHODS

Ethics Committee Approval: This study was ap-
proved by the ethics committee of XX University
(Date: 01.03.2011, decision no: 2011/14) and was
conducted in accordance with the principles of the
Declaration of Helsinki.

Study Design: This prospective case-control study
was conducted at XX Medical Center in the adult
ICU from April 2011 to March 2012 to identify the
risk factors for hospital-acquired 4. baumannii in-
fections. It included 213 patients who were catego-
rized into 108 cases and 105 controls. During the
study period, the patients who were followed up in
the adult ICU and developed a hospital-acquired
Acinetobacter infection attack were included as the
case group, and the patients who did not develop an
infection attack were included as the control group.
Each participant completed an “Epidemiological
Patient Study Form” and the “Apache II Form.”
The diagnostic criteria established by the Centers for
Disease Control and Prevention in the United States’
were used for hospital infection identification.
Clinical specimens from hospitalized patients were
grown on blood and eosin—methylene blue agar.
Traditional techniques were employed for the gram
staining of colonies classified as Acinetobacter. The
antibiotic susceptibility of Acinetobacter strains ob-
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tained from the clinical samples was evaluated using
the Kirby—Bauer disk diffusion method, adhering to
the norms set by the Clinical and Laboratory Stand-
ards Institute.® Pseudomonas aeruginosa ATCC
27853 was used as the reference strain. The Buyyon
microdilution method was employed to assess the
susceptibility of colistin and tigecycline, with mini-
mum inhibitory concentration (MIC) <4 and >8 ng/
mL for cholismetate sodium indicating susceptibility
and resistance to colistin, respectively.” The MIC
thresholds for tigecycline in the Acinetobacter
strains were assessed in accordance with the Food
and Drug Administration guidelines (<2 ug/mL for
susceptibility).'” Commercially acquired antibiotic
powders included colistin (cholismetate sodium) and
tigecycline. The classification of multidrug-resistant
strains was based on the categories provided by Fal-
agas et al."!

Repetitive extragenic palindromic polymerase chain
reaction (REP-PCR) using the DiversiLab system
(bioMerieux, France) was employed to investigate
the clonal relationship among A. baumannii strains.
Pearson’s correlation coefficient was used for the
band analysis, whereas the unweighted pairwise
grouping mathematical averaging was adopted for
the clustering analysis.

Statistical Analysis: The Statistical Package for
Social Sciences version 16.0 was used for data anal-
ysis. The Shapiro—Wilk test was employed to evalu-
ate the normality of the groups’ distributions. The
unpaired t-test, chi-squared test, or Fisher’s exact
test was used for intragroup comparisons. Univariate
logistic regression analysis revealed the risk factors
for hospital-acquired Acinetobacter infections, in-
cluding variations with P <0.25 in multivariate lo-
gistic regression models. Through retrospective
elimination, the best predictive risk factor for Aci-
netobacter infection was identified by computing the
odds ratios, 95% confidence intervals, and signifi-
cance levels. A P-value of 0.05 was deemed statisti-
cally significant.

RESULTS

The predominant Acinetobacter infection identified
was ventilator-associated pneumonia (VAP), which
occurred in 68 (63%) patients. Invasive procedures,
such as urinary catheterization, tracheotomy, me-
chanical breathing, central venous catheterization,
and percutaneous endoscopic gastrostomy (PEG),
were more prevalent in the case than in the control
group (P =0.0001 for each). The case group demon-
strated significantly elevated risks for Acinetobacter
infections, including cerebrovascular and pulmonary
illnesses (P = 0.024 and P = 0.033, respectively). In
the case group, it was determined that beta-lactam/
beta-lactamase inhibitor-aminoglycoside combina-
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tions and carbapenem group antibiotics were used
more. Table 1 presents the comparison of the cases
and controls.

The independent risk factors were identified as a
younger average age, mechanical ventilator use,
tracheotomy, PEG, carbapenem administration, and
nonuse of third-generation cephalosporin (Table 2).

Table 1. Comparison of the case and control groups.

Sirvan Elmas Dal ve ark. (et al.)

In the univariate statistical study, potential risk fac-
tors influencing mortality were incorporated into a
multivariate logistic regression model. The study
showed that enteral nutrition and the APACHE II
score were independent risk factors for mortality
(Table 3). The incidence of Acinetobacter infection
did not substantially affect the mortality rates.

Variate Case group Control p
(n=108) group
(n=105)
Demo- Age 59.1+18.3 66.8+£16.8 0.002
graphic and  Gender 68 male+40 55 male+50 0.129
laboratory female female
data White blood cell count (x10°/mm?®) 13.3£10.2 12.4£10.2 0.52
Platelet count (x10°/mm?®) 241.6£132.9  210.6+119.3  0.076
C reactive protein 13.7+10.8 10.0+9.7 0.009
APACHE II score 23.7+7.3 19.6+7.1 0.0001
Mortality 44 (%40.7) 32 (%30.5) 0.118
Risk factors  Immunosuppression 29 (%26.9) 30 (%28.6) 0.779
Malignancy 15 (%13.9) 23 (%21.9) 0.127
Diabetes mellitus 17 (%15.7) 21 (%20) 0.417
Cerebrovascular disease 67 (%62) 49 (%46.7) 0.024
Pulmonary disease 61 (%56.5) 44 (%41.9) 0.033
Cardiovascular disease 41 (%38) 50 (%47.6) 0.154
Kidney failure 13 (%12) 17 (%16.2) 0.384
Nasogastric tube 6 (%5.6) 8 (%7.6) 0.543
Urinary catheter 104 (%96.3) 79 (%75.2) 0.0001
Tracheotomy 41 (%38) 5 (%4.8) 0.0001
Mechanical ventilator use 67 (%62) 19 (%18.1) 0.0001
Hemodialysis catheter 10 (%9.3) 10 (%9.5) 0.947
Central venous catheter 70 (%64.8) 35 (%33.3) 0.0001
PEG 29 (%26.9) 4 (%3.8) 0.0001
Antibiotic Carbapenem 49 (%45.4) 11 (%10.5) 0.0001
use Beta lactam/beta lactamase inhibitor 23 (%21.3) 27 (%25.7) 0.447
Third-generation cephalosporin 3 (%2.8) 35 (%33.3) 0.0001
Carbapenem and quinolone 5 (%4.6) 1 (%1) 0.212
Beta-lactam/beta-lactamase inhibitor and aminoglycoside 6 (%5.6) 0 (%0) 0.029
Beta-lactam/beta-lactamase inhibitor and quinolone 13 (%12) 15 (%14.3) 0.627
Nutrition Enteral 54 (%50) 36 (%34.3) 0.02
type Parenteral 54 (%50) 69 (%65.7) 0.02

APACHE II score: Acute Physiology and Chronic Health Evaluation II score; PEG: Percutaneous Endoscopic Gastrostomy.

Table 2. Results of the multivariate logistic regression analysis of the risk factors for hospital-acquired Aci-

netobacter infections.

Variate Odd’s rate 95% confidence interval p

Age 1.03 1.00-1.05 0.008
Mechanical ventilator use 5.68 2.53-12.72 0.0001
Tracheotomy 5.29 1.64-17.08 0.005
PEG 9.49 2.41-37.27 0.001
Carbapenem administration 6.02 2.42-14.94 0.0001
Nonuse of third-generation cephalosporin 0.11 0.02-0.49 0.004

PEG: Percutaneous Endoscopic Gastrostomy.

Table 3. Results of the multivariate logistic regression analysis of the risk factors for mortality.

Variate Odd’s rate 95% confidence interval p
Enteral nutrition 2.53 1.33-4.78 0.004
APACHE II score 1.08 1.03-1.13 0.0001

APACHE II score: Acute Physiology and Chronic Health Evaluation II score.
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The sensitivity of the recovered Acinetobacter
strains to different antibiotics was evaluated. Ac-
cording to the evaluation made based on the catego-
ries created by Falagas et al., the rate of multidrug
resistance (MDR) in Acinetobacter isolates in this
study was found to be 94%. The strains exhibited the
highest susceptibility to colistin and the highest re-
sistance to ciprofloxacin, ertapenem, piperacillin,
and piperacillin-tazobactam. Table 4 presents the
antibiotic susceptibility profiles for all the isolates
included in the study.

In our study, sensitivity was found to be 100% for
colistin and 99.1% for tigecycline in the evaluation
made according to the reference MIC breakpoints.

Sirvan Elmas Dal ve ark. (et al.)

Among the aminoglycoside antibiotics (amikacin,
netilmicin, tobramycin, gentamicin), the highest
sensitivity was found in netilmicin, and the highest
resistance was found in amikacin. Genotypic analy-
sis was conducted on 96 isolates, of which 83 were
categorized into 24 distinct clusters (Figure 1). The
data showed a clustering rate of 86% among the
isolates (Figure 1), indicating a high level of clonal
similarity among the A. baumannii strains obtained
in this study. By examining the isolation dates of 24
strains in the P5 cluster with the highest number of
isolates in our study, it was determined that this
clone had persisted in our hospital for approximately
14 months.

Table 4. Antibiotic susceptibility of the identified Acinetobacter strains.

Antibiotic Susceptible Moderately susceptible Resistant
n (%) n (%) n (%)

Amikacin 22 (20.4) 7 (6.5) 79 (73.1)
Netilmicin 62 (93.9) 1(1.5) 3(4.5)

Tobramycin 44 (86.3) 1(2) 6 (11.8)

Gentamicin 40 (40.8) 5(.1) 53 (54.1)
Ampicillin—sulbactam 36 (33.6) 6 (5.6) 65 (60.7)
Cefepime 6(5.8) 4(3.9) 93 (90.3)
Cefoperazone-sulbactam 40 (37.7) 12 (11.3) 54 (50.9)
Cefotaxime 5(4.8) - 99 (95.2)
Ceftazidime 7 (6.5) 5 (4.6) 96 (88.9)
Ceftriaxone 3(3.3) - 87 (96.7

Ciprofloxacin 8(7.4) - 100 (92.6)
Imipenem 12 (11.1) 7 (6.5) 89 (82.4)
Meropenem 10 (9.3) 3(2.8) 95 (88)

Piperacillin 2(1,9) 1(1) 102 (97,1)
Piperacillin—tazobactam 4(3.7) 3(2.8) 101 (93.5)
Trimethoprim-sulphamethoxazole 6 (6) - 94 (94)

Mezlocilline 4(4.3) - 96 (95.7)
Tetracycline 8 (8.2) - 89 (91.8)

DISCUSSION AND CONCLUSION

Genotypic analysis is imperative for understanding
the dissemination and evolution of 4. baumannii in
healthcare environments. A study that employed
enterobacterial repetitive intergenic consensus-
polymerase chain reaction for fingerprint genotypic
analysis reported that among 59 A. baumannii
strains, 51 were categorized into 7 clusters. In con-
trast, the remaining 8 were identified as distinct
strains. The significant genetic similarity among
these strains was taken as evidence of cross-
contamination among hospitalized patients.'” One
study showed that the analyzed strains showed more
than 90% similarity and were grouped into 11 dis-
tinct genotypes." In our study, we employed REP—
PCR using the DiversiLab system (bioMerieux,
France) to examine the clonal relationships among
A. baumannii isolated from the ICU of our hospital.
Using this approach, 24 unique clusters were found
among the 96 A. baumannii isolates. An 86% clus-
tering rate indicated a high level of clonal proximity

among isolates, implying a considerable incidence
of cross-contamination among patients. This finding
is corroborated by a study conducted in our country
in which 66 A. baumannii isolates collected over a
14-month period were typed via pulsed-field gel
electrophoresis, yielding a clustering rate of 80.3%,
aligning with our findings."* A particularly signifi-
cant finding in our investigation was the enduring
presence of a particular clone (designated as P5) for
almost 14 months in our hospital. In this respect, the
findings obtained in our study are similar to domes-
tic and international studies.'>"

Acinetobacter species, although capable of inducing
hospital infections in any area, mainly cause respira-
tory tract, urinary tract, and wound infections. A
notable increase in the number of hospital-acquired
pneumonia cases attributed to 4. baumannii has
been documented at numerous sites.'>'® In accord-
ance with existing research, our study identified
VAP as the predominant type of hospital-acquired
infection, with tracheal aspirate cultures representing
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Figure 1. Clustering analysis using a 95% similarity coefficient.
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the most prevalent site of Acinetobacter prolifera-
tion.

Previous research on the risk factors for hospital-
acquired Acinetobacter infections has identified in-
dependent risk factors through multivariate analysis.
These factors included male sex, advanced age,l’lé’17
high APACHE II score,"'®extended hospital and
ICU stay,' previous ICU and hospital admissions,
enteral nutrition,' administration of broad-spectrum
antibiotics (particularly third-generation cephalo-
sporins),'®!" invasive procedures (central venous
catheterization, mechanical ventilation, urinary cath-
eterization, surgical interventions),' and immuno-
suppression in patients with critical illness.*’
Through multivariate regression analysis, this study
found age, mechanical ventilator use, tracheotomy,
PEG, carbapenem administration, and nonuse of
cephalosporins as independent risk factors for hospi-
tal-acquired Acinetobacter infections. Notably, en-
teral feeding via PEG was found to increase the inci-
dence of hospital-acquired Acinetobacter infections.
This is consistent with the finding of a previous
study indicating that enteral nutrition is a risk factor
for Acinetobacter colonization or infection.'

Similar to other research,"'®!” our study found that
age is an independent risk factor for hospital-
acquired Acinetobacter infections.

Consistent with previous literature,' the present
study also indicated that interventional procedures
are critical risk factors for the aforementioned infec-
tions. This study specifically demonstrated that pa-
tients who underwent tracheotomy exhibited a great-
er risk of acquiring Acinetobacter infection in the
hospital.

Retrospective stepwise elimination logistic regres-
sion analysis revealed that enteral nutrition and high
APACHE 1I scores were independent risk factors for
mortality. This corresponds to previous studies
demonstrating a  relationship between high
APACHE I scores and an increased risk of acquir-
ing ICU-associated infections."

The use of broad-spectrum antibiotics is an im-
portant risk factor for the development of antibiotic
resistance and colonization/infection by Acinetobac-
ter species."”' Our study demonstrated a markedly
increased utilization of beta-lactam/beta-lactamase
inhibitor-aminoglycoside combinations and car-
bapenems in the case group compared with the con-
trol group. Multivariate analysis revealed that car-
bapenem administration and nonuse of cephalospor-
in are independent risk factors, with the former in-
creasing the probability of Acinetobacter infection.
The capacity of Acinetobacter to develop antimicro-
bial resistance and persist on many surfaces enhanc-
es its importance as a causal agent of hospital infec-
tions. A study found the multidrug resistance to be
63% for the A. baumannii isolates and has indicated
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that the prevalence of carbapenem-resistant A. bau-
mannii exceeds 40%.'° A study reported that a car-
bapenem-resistant A. baumannii strain showed re-
sistance to the majority of the evaluated antimicrobi-
al drugs." In a study involving 2,636 A. baumannii
isolates, MDR was detected in almost 65% of A.
baumannii isolates.”” A study reported resistance
rates of 52.2% and 47.8% to meropenem and
imipenem, respectively, among Acinetobacter
strains.'’ Some countries in the South and Southeast
Asian regions have resistance rates above 40%, rep-
resenting the highest frequency among important
hospital-acquired Gram-negative infections.”

Our analysis revealed that the isolates demonstrated
a very high rate of MDR. This finding is consistent
with the elevated rates of carbapenem resistance
(82.4% for imipenem and 88% for meropenem)
identified in our study. Within the aminoglycoside
antibiotic category, netilmicin showed the greatest
susceptibility, whereas amikacin exhibited signifi-
cant resistance. In a recent study, the resistance rates
for tobramycin, gentamicin, and amikacin were
found to be 65.2%, 73.9%, and 52.2%, respective-
ly.13

The importance of colistin and tigecycline in the
treatment of Acinetobacter infections has substan-
tially increased. Numerous studies have reported the
development of in vivo resistance to colistin or
tigecycline during the treatment of A. baumannii
infections, frequently resulting in chronic or recur-
ring infections.” In contrast, our study demonstrated
a tigecycline susceptibility rate of 99.1%.

A study examining tigecycline heteroresistance in A.
baumannii revealed the presence of a significant
proportion of heteroresistant isolates.” Resistance to
colistin, which is essential in combination therapy
for managing MDR A. baumannii infections, has
become increasingly prevalent. Asia has reported the
highest resistance rates to colistin, followed by Eu-
rope.”® Conversely, our study revealed complete
susceptibility to colistin. A separate investigation
showed that the polypeptides polymyxin B and col-
istin had the highest efficacy against 4. baumannii,
with susceptibility rates of 82.6% and 73.9%, re-
spectively."

Our study on Acinetobacter infections, which is an
important health problem today, will make a signifi-
cant contribution to the literature as it simultaneous-
ly includes research on risk factors, antibiotic re-
sistance profile and genotypic analysis.

The limitation of our study is that it is a single-
center study. This may limit the generalizability of
our findings. Multicenter studies may yield even
more valuable results.

In conclusion, multiple critical risk factors were dis-
covered for A. baumannii infections in our study,
including advanced age, particular interventional
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procedures, and the administration of specific antibi-
otics, such as carbapenems. Genotypic analysis re-
vealed significant clonal relatedness among the A.
baumannii isolates, indicating considerable cross-
contamination hazards within the hospital setting.
Identification of molecular and epidemiological di-
agnostic markers that will help identify resistant
clones and monitor their spread will guide the man-
agement of nosocomial multidrug-resistant Acineto-
bacter infections.
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ABSTRACT

Objective: Candida species may be part of the normal
vulvovaginal flora, and hence their isolation in vaginal
cultures does not necessarily indicate infection. However,
vulvovaginal candidiasis (VVC) is a clinical condition
particularly prevalent among women of reproductive age.
The aim of this study was to investigate the epidemiology
of Candida species isolated from vaginal swab samples
(VSS) in the microbiology laboratory.

Materials and Methods: This study was designed retro-
spectively at a university hospital in Istanbul, with a bed
capacity of 950, between August 2012 and August 2023.
A total of 7050 vaginal swab culture results were analyzed
in the microbiology laboratory. VSSs were cultured on
CHROMagar™ Candida (CHROMagar, Paris, France)
to isolate fungal pathogens. Automated systems such as
the VITEK 2 (bioMérieux, France) system or MALDI-
TOF mass spectrometry (Bruker, United States) were
employed for undetermined colonies on this medium. The
study evaluated the results of 2594 vaginal swab cultures
and identified Candida species.

Results: The rate of Candida species in VSS cultures was
36.79%. The mean age of the patients was 36.1 years
(range: 085 years), with 97.8% falling within the catego-
ry of young adults. The highest prevalence of VVC was in
patients 29-38 years of age (48%). Candida albicans ac-
counted for 70.7%, non-albicans Candida for 26.4%, and
growth of more than one Candida species for 2.8%. The
most frequently observed non-albicans species was Can-
dida glabrata, accounting for 23.1% of the isolates.
Conclusions: C. albicans was the predominant species in
VSSs. However, the emergence of C. glabrata as a signif-
icant non-albicans species is a serious concern due to its
potential for azole resistance.

Keywords: Candida albicans, non-albicans Candida,
vaginal candidiasis, vaginal swab culture
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Amac: Candida tiirleri normal vulvovajinal floranin bir
parcast olabilir ve bu nedenle vajinal kiiltiirlerde izole
edilmeleri mutlaka enfeksiyona isaret etmez. Bununla
birlikte, vulvovajinal kandidiyazis dzellikle lireme ¢agin-
daki kadinlarda yaygin olan klinik bir durumdur. Bu ¢alig-
manin amaci, mikrobiyoloji laboratuvarina gonderilen
vajinal siiriintii kiiltiirlerinden izole edilen Candida tiirleri-
nin epidemiyolojisini incelemektir.

Materyal ve Metot: Bu calisma Agustos 2012-Agustos
2023 tarihleri arasinda Istanbul'da 950 yatak kapasiteli bir
iniversite hastanesinde retrospektif olarak gerceklestiril-
mistir. Toplam 7050 vajinal siirlintii 6rnegi kiiltiirii mikro-
biyoloji laboratuvarinda analiz edilmistir. Mantar patojen-
lerinin izolasyonu ig¢in kiiltlir besiyeri olarak CHROMa-
gar™ Candida (CHROMagar, Paris, France) kullanilmig-
tir. Bu besiyerinde belirlenemeyen kolonilerin tanimlan-
mast i¢in VITEK 2 (bioMérieux, Fransa) sistemi veya
MALDI-TOF mass spectrometry (Bruker, United States)
gibi otomatize sistemler kullanilmistir. Calismada, Candi-
da tiirlerinin tanimlandig1 2594 vajinal siirlintii kiiltiiriiniin
sonuglar1 degerlendirilmistir.

Bulgular: Vaginal siiriintii kiiltiirlerinden Candida tiirleri-
nin izolasyon orant %36.79’dir. Hastalarin ortalama yas1
36.1 (aralik: 0-85 y1l) olup, %97.8'i geng yetiskin kategori-
sinde yer almaktadir. En yiiksek vulvovaginal kandidiyazis
prevalansi 29-38 yas arasindaki hastalarda goriilmiistiir (%
48). Candida albicans %70,7, non-albicans Candida %
26.4 ve birden fazla tiirde Candida iiremesi %2.8 oraninda
goriilmiistlir. En sik gézlenen non-albicans Candida tiiri,
izolatlarin %23.1'ini olusturan Candida glabrata olmustur.
C. albicans ve non-albicans Candida izolasyon oranlarin-
da ¢alisma periyodu siiresince anlaml bir degisiklik goz-
lenmemistir.

Sonug: On bir yillik siiregte C. albicans vajinal siiriintii
orneklerinde baskin tiir olarak kalmistir. Bununla birlikte
non-albicans Candida tiirlerinden C. glabrata'nin baskin
tiir olarak ortaya ¢ikmasi, azol direnci potansiyeli nedeniy-
le tedavi gii¢liigli agisindan endise kaynagidir.

Anahtar Kelimeler: Candida albicans, non-albicans
Candida, vajinal kandidiyazis, vajinal siirtintii kiiltiirii
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INTRODUCTION

Candida species are present in the gastrointestinal,
respiratory, and urogenital systems as part of the
human microbiota. They can colonize the mucosa of
the genital tract in most women without showing
any symptoms of infection. This colonization may
turn into invasive mucosal candidiasis in cases such
as disruption of the defense mechanism of the vagi-
nal mucosa, a decrease in lactobacilli abundance,
and a change in pH."? Pregnancy, diabetes mellitus,
contraceptive practices, hormone replacement thera-
py, antibiotics and steroids, immunosuppressive
disecases, hygienic habits, intrauterine devices, and
sexual behaviors are among the facilitating factors
for vulvovaginal candidiasis (VVC).** In sympto-
matic women, the prevalence of VVC ranges from
17% to 57%.

VVC is one of the main reasons for outpatient visits
to gynecology clinics. It is usually treated with topi-
cal or oral azole antifungals based on symptoms.’
The treatment with azoles is successful in VVC
caused by C. albicans (CA); however, difficulties
are experienced in infections caused by non-albicans
Candida (NAC) species such as C. glabrata or C.
krusei, which have acquired or natural resistance. °
The most common causative agent in VVC is CA.
*However, some studies report NAC species at the
forefront.”®

This study was conducted to investigate the distribu-
tion of Candida species isolated from the cultures of
VSSs and their epidemiological course over 11
years.

MATERIALS AND METHODS

Ethics Committee Approval: The study was con-
ducted in accordance with the International Declara-
tion guidelines, and approval for this study was ob-
tained from the Non-Invasive Clinical Research Eth-
ics Committee of Istanbul Medipol University Fac-
ulty of Medicine (Date: 27/09/2024, decision no: E-
10840098-202.3.02-5918).

Study Design and Participants: A retrospective
study was conducted in Istanbul, Tirkiye, be-
tween August 2012 and August 2023. Our facility
was a tertiary-care university hospital with a bed
capacity of 950. A total of 7050 VSSs were evaluat-
ed in the microbiology laboratory during the study
period. The culture results were obtained from the
hospital information management system. The re-
sults of 2594 cultures in which Candida was identi-
fied were evaluated. No age restrictions were im-
posed on patients whose culture results were includ-
ed in the study.

Direct microscopic evaluation: Microscopic analy-
sis of VSS was conducted using both wet prepara-
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tions with 10% potassium hydroxide and Gram
staining.. These techniques were used to assess the
presence of yeast cells and hyphae formation, which
are the key indicators of fungal structure.

Fungal culture and identification: The clinical
samples were cultured on CHROMagar™ Candida
(CHROMagar, Paris, France) medium for fungal
isolation and incubated at 37 °C for 48—72 h. The
colonies grown on the medium were evaluated ac-
cording to their color and shape. The yeast strains
that could not be identified using this medium were
subjected to further analysis using automated sys-
tems, such as the VITEK 2(bioMéricux, Fransa)
system or matrix-assisted laser desorption/ionization
time-of-flight mass spectrometry (MALDI-TOF MS,
Bruker, United States) . The culture results were
broadly categorized and reported as CA and NAC
during the initial 8 years of the 11-year study period.
However, all isolated Candida strains were identi-
fied and reported at the species level in the subse-
quent years.

Statistical analysis: Descriptive analysis was per-
formed from the Excel spreadsheet. The continuous
variable age was reported as the median. Graphs
were created from the data sheet and the frequency
of variables was determined as number (n) and per-
centage (%).

RESULTS

A total of 7050 VSSs were examined. Candida spe-
cies were detected in 36.79% of the samples (n =
2594/7050) in 2329 patients. Among 2594 Candida
species, CA and NAC species accounted for 70.70%
and 26.48%, respectively. The most common Can-
dida strain isolated in the cultures was CA (n =
1834, 70.7%), followed by NAC (n = 687, 26.48%)
and growth of more than one Candida species (n =
73, 2.82%). The most significant number of VSSs
were evaluated in 2019, with the growth of Candida
detected in 37.92% of the samples from that year.
CA was the dominant species for each year, with a
small difference between the rates of CA and NAC
by year. The distribution of VSSs by year is shown
in Table 1.

The median age of the patients was 31 years (min-
max: 0-85 years). 96% of patients were of
childbearing age, followed by the early menopausal
age group with 2%, the pediatric age group with 1%
and the elderly age group with 1% (Figure 1).

The highest rate of Candida growth was observed
among patients in their 30s, accounting for 48% of
cases. Patients in the 2nd decade had a prevalence of
35%, while those in the 4th decade had a prevalence
of 12%. The distribution of Candida growth in vagi-
nal cultures by decade is presented in Figure 2.
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Table 1. Distribution of Candida growth by year in vaginal swab samples.

Year  Number of Yeast growth, Number of CA, Number of NAC, CA +NCA,
VSSs n (%) n (%) n (%) n (%)
2012 213 95 (44.6) 71 (74.74) 24 (25.26) -
2013 600 240 (40) 171 (71.25) 62 (25.83) 7(2.92)
2014 552 209 (37.86) 144 (68.9) 60 (28.71) 5(2.39)
2015 603 236 (39.14) 166 (70.34) 61 (25.85) 9 (3.81)
2016 527 205 (38.9) 139 (67.80) 59 (28.78) 7(3.42)
2017 683 260 (38.07) 177 (68.07) 76 (29.23) 7(2.7)
2018 787 269 (34.18) 188 (69.89) 67 (24.9) 14 (5.21)
2019 836 317 (37.92) 234 (73.82) 76 (23.97) 7(2.21)
2020 527 191 (36.24) 134 (70.16) 54 (28.27) 3(1.57)
2021 700 229 (32.71) 159 (69.43) 67 (29.25) 3(1.32)
2022 683 220 (32.21) 169 (76.82) 43 (19.54) 8 (3.64)
2023 339 123 (36.28) 82 (66.66) 38 (30.89) 3(2.45)
Total 7050 2594 (36.79) 1834 (70.70) 687 (26.48) 73 (2.82)

CA: Candida albicans; NAC: Non-albicans Candida; VSS: Vaginal swab sample.

= 50-64early
menaposal age
2%

Distribution of patients by age groups
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Figure 1. Distribution of patients by age groups.
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Figure 2. Distribution of Candida growth in vaginal cultures by decade.

= 69years and older
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Figure 3 illustrates the rate of CA and NAC growth
based on the menopausal age limit of 50 years,
which is widely regarded as a theoretical threshold.
The results showed that the rate of NAC isolation
increased from 26.17 to 42.11 in patients over 50
years of age.

In older patients, NAC species were observed to be
the dominant species. Figure 4 presents the age dis-
tribution of patients aged 65 years and older.

A total of 459 culture samples were analyzed due to
the persistence or recurrence of symptoms in 11.4%
of patients. The most frequently identified pathogen
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in recurrent vaginal samples was CA, which was
responsible for 73.2% of cases. All of the repeated
samples were from patients in the childbearing age
group. Of the NAC isolates, 67.83% remained uni-
dentified at the species level. The following most
prevalent species was C. glabrata, representing
23.14% of the isolates, followed by C. kefyr (4.22%)
and C. krusei (3.35%). Further, the remaining iso-
lates were identified as C. krusei (4), C. lusitaniae
(3), C. parapsilosis (1), C. dubliniensis (1), C.
lambica (1), C. guilliermondii (1), and C. tropicalis
(1).

m albicans

w non-albicans

>50

Figure 3. Distribution of Candida species according to pre- and postmenopausal periods. The age limit for

menopause is considered to be 50 years in this analysis.
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Figure 4. Distribution of Candida species according to geriatric age limit.
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DISCUSSION AND CONCLUSION

This study investigated the prevalence of Candida
isolation, the distribution of CA and NAC species,
and the epidemiological trends in vaginal swab spec-
imens over 11 years. Candida growth was detected
in more than one-third of the VSSs. Moreover, 89%
of the patients were either pregnant or of childbear-
ing age. CA was the most frequently isolated species
in VVC. However, the findings highlight the im-
portance of considering NAC species, particularly C.
glabrata, which was the most commonly isolated
NAC species.

Among two separate studies conducted in the
USA,>'? 78% of women in one study and 53% in the
other reported a history of VVC. The prevalence
ranged from 15% to 37.7% in studies based on vagi-
nal swab cultures in Brazil.'"'> The prevalence of
VVC ranged from 5.3% to 28% in Europe, 33% in
Africa, and 19.4% to 47% in Asia and the Far East."
¥ In national studies, these rates ranged from 18.4%
to 43%."°** The isolation rate of Candida in the pre-
sent study was 36.8%, which was higher than the
reported rates in Europe but lower than those in the
USA. This prevalence was compatible with the na-
tional data as well as the findings from Asian, Far
Eastern, and African countries.

The prevalence of VVC varies significantly world-
wide. This variation is likely driven by several fac-
tors, including patient demographics, lifestyle habits,
and socioeconomic conditions. Additionally, the
differences in study design contribute to these varia-
tions because some studies rely on patient history
and surveys, others on clinical evaluations, and
some solely on laboratory findings.

This study confirmed a high prevalence of VVC,
particularly among women in their reproductive
years. The third-decade patients with the highest
Candida isolation rate represented 48% of the cases.
The prevalence peaked in the third decade of life,
indicating that hormonal changes and factors such as
pregnancy might significantly contribute to the de-
velopment of VVC. The increased prevalence in
younger women suggested increased exposure to
risk factors during this stage of life. Previous studies
reported that the prevalence of VVC was higher in
the second to third decade compared with other dec-
ades among reproductive-age women.>'*'%%

The present study demonstrated that all repeat speci-
mens were obtained from patients of childbearing
age, with CA being the most predominant species.
This suggests that factors such as pregnancy, hormo-
nal contraceptive use, personal hygiene practices,
spermicides, condoms, and intrauterine devices in
this age group may contribute to the development of
the infection. In this study, CA was the most domi-
nant species, more predominant in the reproductive
period and early menopausal age. However, NAC
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isolates were more predominant in elderly patients.
Prior to this study period, between March 2003 and
March 2007, Vermitsky et al.* reported the presence
of CA and C. glabrata in 89% and 9% of cases, re-
spectively, among 93,775 cervicovaginal swab spec-
imens. Also, it indicated that CA was more prevalent
in women of reproductive age prior to menopause,
whereas C. glabrata was more prevalent in postmen-
opausal women. However, subsequent studies® 2’
demonstrated a decline in the isolation rate of CA,
with reports indicating a range of 50%—70%. Fur-
thermore, some studies reported that the prevalence
of NAC species exceeded the prevalence of
CAMOBY ¢ glgbrata is a frequently observed
NAC species.”””" The widespread use of azole anti-
fungals might contribute to this increase. We believe
that species-level identification and even antifungal
susceptibility surveillance should be emphasized in
vaginal samples to evaluate epidemiological shifts.
NAC species may resist antifungal treatments, em-
phasizing the need for tailored therapeutic strategies.
In conclusion, vulvovaginal candidiasis continues to
be an important clinical problem, particularly in
women of childbearing age. C. albicans remains the
most dominant species in vaginal swab cultures,
with no significant shift observed between CA and
NACs. However, C. glabrata is the dominant spe-
cies among NAC species due to its potential for az-
ole resistance, highlighting the importance of spe-
cies identification in surveillance. The main limita-
tions of this study were its retrospective design and
reliance solely on culture results.
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ABSTRACT

Objective: Cystic fibrosis (CF) is an autosomal recessive
disorder caused by mutations in the Cystic Fibrosis Trans-
membrane Regulator (CFTR) gene, leading to multisys-
tem involvement. Early diagnosis is crucial for managing
complications and improving patient prognosis. This study
aimed to evaluate the clinical and demographic character-
istics and molecular analysis results of patients who un-
derwent CFTR gene mutation analysis with a preliminary
diagnosis of CF.

Materials and Methods: A total of 34 patients were in-
cluded in the study. Clinical and demographic data, along
with genetic analysis results, were retrospectively exam-
ined. The frequency of symptoms associated with CF was
determined, and the relationship between genetic findings
and clinical manifestations was analyzed.

Results: The most common reason for admission was
respiratory symptoms, accounting for 64.7% of cases,
followed by gastrointestinal complaints and malnutrition.
Malnutrition was found to be significantly associated with
a positive CFTR gene mutation (p=0.027). The risk of
detecting a CFTR gene mutation was 5.667 times higher
in patients with malnutrition.

Conclusions: This study highlights the necessity of con-
sidering CF in the differential diagnosis of children pre-
senting with recurrent respiratory tract infections and mal-
nutrition, even in the absence of a positive family history.
While respiratory symptoms were the most common rea-
son for admission, malnutrition was found to be signifi-
cantly more prevalent among mutation-positive cases.
These findings underscore the importance of supporting
careful clinical evaluation with genetic analysis in the
diagnostic process of CF. Further large-scale, multicenter
studies are needed to confirm and expand upon these re-
sults.

Keywords: CFTR gene, cystic fibrosis, heterozygous
mutation, malnutrition, recurrent lower respiratory tract
infection
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Giris: Kistik fibrozis (KF), Cistic fibrosis Cystic Fibrosis
Transmembrane Regulator (CFTR) genindeki mutasyonlar
sonucu ortaya ¢ikan otozomal resesif gegisli bir hastaliktir
ve multisistemik tutulum gosterir. Erken tani, komplikas-
yonlarin yonetimi ve hasta prognozu agisindan kritik 6ne-
me sahiptir. Bu ¢alismada, KF 6n tanist ile CFTR gen
mutasyon analizi yapilan hastalarin klinik ve demografik
ozellikleri ile molekiiler analiz sonuglarmin degerlendiril-
mesi amaglandi.

Materyal ve Metot: Calismaya toplam 34 hasta dahil
edilmistir. Klinik, demografik veriler ve genetik analiz
sonuglar1 retrospektif olarak incelenmistir. KF ile iliskili
semptomlarin sikligt belirlenmis ve genetik bulgular ile
klinik belirtiler arasindaki iligki analiz edilmistir.
Bulgular: Basvuru nedenleri arasinda en yaygin olan1 %
64,7 oraniyla solunum yolu semptomlartydi; bunu gastro-
intestinal sikayetler ve malniitrisyon izledi. Malniitrisyon,
CFTR gen mutasyonu pozitifligi ile anlamli sekilde iliskili
bulundu (p=0,027). Malniitrisyonu olan hastalarda CFTR
gen mutasyonu saptanma riski 5,667 kat daha yiiksekti.
Sonug: Bu caligsma, tekrarlayan solunum yolu enfeksiyon-
lar1 ve malniitrisyon ile bagvuran ¢ocuklarda, aile dykiisii
olmasa dahi, ayirici tanida kistik fibrozisin mutlaka goz
oniinde bulundurulmasi gerektigini vurgulamaktadir. Solu-
num semptomlart en sik basvuru nedeni olmakla birlikte,
malniitrisyonun mutasyon pozitif olgularda anlamli dere-
cede daha sik goriildiigii saptanmistir. Bu bulgular, kistik
fibrozis tani siirecinde dikkatli klinik degerlendirmenin
genetik analizle desteklenmesinin 6nemini ortaya koymak-
tadir. Bulgularin dogrulanmasi1 ve genisletilmesi i¢in daha
genis ¢apli, cok merkezli caligmalara ihtiyag vardir.
Anahtar Kelimeler: CFTR gen, heterozigot mutasyon,
kistik fibrozis, malnutrisyon, tekrarlayan alt solunum yolu
enfeksiyonu
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INTRODUCTION

Cystic fibrosis (CF) is an autosomal recessive disor-
der caused by mutations in the Cystic Fibrosis
Transmembrane Regulator (CFTR) gene, which en-
codes a chloride channel protein in epithelial cells. It
affects approximately 1 in 4.000 live births, with an
estimated 89.00 cases worldwide. Over 2.000 CFTR
mutations have been identified, with the AF508del
mutation detected in 85.5% of CF patients."

The CFTR protein belongs to the ATP-binding cas-
sette transporter family and consists of 1.480 amino
acids. It functions as a chloride channel in the cell
membrane, regulated by cAMP-dependent protein
kinases. ATP-dependent phosphorylation of CFTR
triggers the channel to open, allowing chloride ion
transport. Certain CFTR mutations produce defec-
tive proteins that fail to reach the cell membrane or
remain nonfunctional. This disrupts chloride and
water transport, leading to dehydrated mucus and
secretions.’

CF patients frequently present with recurrent lower
respiratory tract infections and malnutrition. Staphy-
lococcus aureus and Pseudomonas aeruginosa con-
tribute to chronic lung disease, bronchiectasis, pro-
gressive lung function decline, and respiratory fail-
ure, the primary cause of mortality. Treatment in-
cludes mucolytics, anti-inflammatory agents, and
antibiotics.* Increased viscosity of pancreatic secre-
tions leads to pancreatic duct obstruction, tissue
damage, cyst formation, and fibrosis. Exocrine pan-
creatic insufficiency is present in 60—80% of patients
at birth.> Other symptoms include excessive salt
loss, male infertility, and pseudobartter syndrome.*
Diagnosis is based on CF-related symptoms, genetic
testing, nasal potential difference measurement, or
elevated chloride levels in sweat testing. Newborn
screening programs in many countries, including
Tiirkiye, facilitate early detection. Advances in mul-
tidisciplinary care, including dietitians, respiratory
physiotherapists, and social workers, have signifi-
cantly improved the CF prognosis. The median sur-
vival age increased from 36.3 years in 2006 to 53.1
years in 2021.2

This study aimed to evaluate the demographic and
clinical characteristics, as well as the molecular
analysis findings, of patients who underwent CFTR
gene mutation testing with a preliminary diagnosis
of CF.

MATERIALS AND METHODS

Ethics Committee Approval: This research involv-
ing human subjects complied with all relevant na-
tional regulations and institutional policies and was
conducted in accordance with the tenets of the Hel-
sinki Declaration. The study was approved by the
Duzce University Faculty of Medicine Ethics Com-
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mittee (Date: 10.06.2024, decision no: 2024/126).
Before inclusion, parents of all study participants
were informed about the study’s purpose, methodol-
ogy, and implementation, and written consent was
obtained.

Patient Selection: Clinical features such as recurrent
lung infections, inadequate weight gain, malnutri-
tion, chronic diarrhea, a history of nasal polyps, ileal
obstruction, and a family history of cystic fibrosis
are suggestive of cystic fibrosis.” This study includ-
ed 34 cases who presented to the Duzce University
Application and Research Hospital, Pediatrics clin-
ics between 01.01.2015 and 01.01.2021.

Sample Collection and Genetic Analysis: Genomic
DNA was isolated from peripheral blood samples of
the patients, and whole-exome sequencing (WES)
was performed using the Illumina SureSelect V6
Exome kit on an Illumina HiSeq4000 platform. The
pathogenicity of detected variants was classified
according to the guidelines established by the Amer-
ican College of Medical Genetics and Genomics and
the Association for Molecular Pathology (ACMG/
AMP) for the interpretation of sequence variants
(PMID: 25741868) and multiple databases and tools,
including Illumina BaseSpace Variant Interpreter,
InterVar, SIFT, Mutation Tester, PolyPhen-2, Frank-
lin, VarSome, ClinVar, OMIM, and PubMed. Vari-
ants with a population frequency higher than 0.5%
were excluded.

With the advancements in next-generation sequenc-
ing (NGS) technologies, more comprehensive infor-
mation has been obtained regarding the diagnosis,
prognosis, and etiopathogenesis of various diseases.®
1% In our study, we evaluated the clinical symptoms
and findings of patients who underwent genetic
analysis via NGS with a preliminary diagnosis of
cystic fibrosis.

Definition of Malnutrition: In our study, malnutri-
tion was defined as a weight-for-age Z score below -
2 SD, consistent with established pediatric growth
assessment criteria."'

Clinical Data Collection: Demographic characteris-
tics (age, sex, etc.) were recorded along with the
presence of recurrent lung infections, inadequate
weight gain, malnutrition, chronic diarrhea, history
of nasal polyps, ileal obstruction, and family history
of CF. Height and weight percentiles, respiratory
system examination findings, and laboratory param-
eters [including plasma sodium, potassium, and
chloride levels, as well as blood gas analysis (pH,
HCOs3, and pCO:s: levels)] were evaluated alongside
CFTR gene mutation analysis results.

Exclusion Criteria: Cases with bronchopulmonary
dysplasia, asthma, and immunodeficiency syn-
dromes that could lead to recurrent pulmonary infec-
tions, as well as those with celiac disease, other mal-
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absorption syndromes, or existing malnutrition, were
excluded from the study.

Statistical Analysis: Descriptive statistics were pre-
sented as frequency and percentage. Demographic
data were presented as mean, standard deviation
(SD), median, and Interquartile Range (IQR). For
normality analysis, the bell curve was used when n >
50, whereas the Shapiro-Wilk test was applied when
n < 50. The relationship between two independent
categorical variables was analyzed using the Pearson
Chi-square test or Fisher’s Exact test. The Mann-
Whitney U test was employed for non-normally dis-
tributed continuous variables between two independ-
ent groups, while the Student’s #-test was used for
normally distributed continuous variables. Statistical
analyses were performed using SPSS software for
Windows, version 25 (IBM, Chicago, IL, USA). A p
-value < 0.05 was considered statistically significant.

RESULTS

A total of 34 cases were included in the study. The
median age (IQR 25-75) was 6.50 (5-14.25) years,
and 19 cases (55.9%) were male. The mean gesta-
tional age was 38.71 + 1.21 weeks, and the mean
birth weight was 3127.06 + 430.84 g. A family his-
tory of CF was present in 11 cases (32.4%). The
most common symptoms were respiratory-related,

Table 1. Descriptive data of patients diagnosed with CF.
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with 22 cases (64.7%) having a history of recurrent
lower respiratory tract infections, bronchiectasis, or
atelectasis. Malnutrition was observed in 10 cases
(29.4%), while gastrointestinal symptoms such as
vomiting, diarrhea, and feeding intolerance were
seen in 11 cases (32.4%). Nasal polyps were detect-
ed in 5 cases (14.7%), and ileal atresia in 1 case. The
median symptom duration (IQR 25-75) was 1 (1-3)
years, and the median number of hospitalizations
was 1.50 (1-4.25) (Table 1).

Some demographic data of the patients are presented
in Table 1.

The laboratory findings of a cystic fibrosis patient
who applied to the Pseudobartter syndrome clinic
included plasma sodium of 142 mEq/L, potassium
2.9 mEq/L, chloride 66.4 mEq/L, blood gas pH 7.62,
HCOs 39.2 mEq/L, and pCO2 37.2 mEq/L. Due to a
history of recurrent respiratory infections, genetic
analysis revealed a compound heterozygous muta-
tion in exon 4 (c.328G>C p.Aspll10His
rs113993958) and exon 11 (c.1521 1523delCTT
p-Phe508delPhe rs113993960). Median (IQR 25-75)
plasma electrolyte values were: sodium 138 (135.75-
140.25) mEq/L, potassium 4.55 (4.17-4.85) mEq/L,
chloride 101.50 (99-104) mEq/L, blood gas pH 7.39
(7.36-7.42), pCO: 38.40 (36.3-41) mmHg, and
HCOs™ 24 (22.95-24.65) mEq/L (Table 2).

Parameters

Data

Age, year [Median (IQR 25-75)]
Gender, n (%) Boy
Girl
Gestation age, week Mean = SD

Birth weight, grams Mean + SD

Family history, n (%)

Hospitalization, Median (IQR 25-75)
Symptom time, Median (IQR 25-75)
Symptoms and findings, n (%) Malnutrition
GIS symptoms

Respiratory system symptoms

Nasal polyp
Ileal atresia

Gene Analysis, Positive

6.50 (5-14.25)
19 (55.9)

15 (44.1)
3871+ 121
3127.06 + 430.84
11 (32.4)
1.50 (1-4.25)

14 (41.1)

GIS: Gastrointestinal System; CF: Cystic fibrosis.

Table 2. Laboratory parameters of patients diagnosed with CF.

Laboratory Parameters Median (IQR 25-75)

pH 7.39 (7.36-7.42)

pCO, (mmHg) 38.40 (36.3-41)
HCO; (mEq/L) 24 (22.95-24.65)
Sodium (mEq/L) 138 (135.75-140.25)
Potassium (mEq/L) 4.55 (4.17-4.85)
Chloride (mEqg/L) 101.50 (99-104)

CF: Cystic fibrosis.
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CF results from autosomal recessive CFTR gene
mutations. The mutations identified in our cases are
presented in Table 3.

When comparing cases with and without detected
mutations in genetic analysis, there were no signifi-
cant differences in age, sex, gestational age, or birth
weight (p=0.710, p=0.901, p=0.146, p=0.570). Alt-
hough a family history of CF was more common in
the mutation-positive group, it was not statistically
significant (p=0.135). Hospitalization numbers and
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symptom durations were similar between the groups
(p=0.580, p=0.500). Malnutrition was significantly
more frequent in the mutation-positive group
(p=0.027). No significant differences were found
regarding gastrointestinal or respiratory symptoms
(p=0.458, p=0.275). None of the five cases with
nasal polyps had a detected mutation, and a signifi-
cant difference was found between the groups
(p=0.043) (Table 4).

Table 3. Genetic mutations detected variant in the patients.

Case Zygosity Region (Exon/ DNA Change Protein Change rs ID

No Intron)

1 Homozygous Intron 9 ¢.1210-11T>G - rs73715573

2 Compound heterozygous  Exon 10/ c.1244A>G / ¢c.2002C>T  p.N415S/p.R668C rs1800100
Exon 14

3 Compound heterozygous Exon 13/ c.1727G>C / ¢.2002C>T p.Gly576Ala / rs1800098 /
Exon 14 p-Arg668Cys rs1800100

4 Compound heterozygous Exon 4/ c.328G>C/ p-Aspl10His / rs113993958 /
Exon 11 c.1521 1523delCTT p.Phe508delPhe rs113993960

5 Heterozygous Exon 2 c.4332C>T p.Ser1444Ser -

6 Heterozygous Exon 26 c.4231C>T p-Ql1411* rs397508701

7 Heterozygous Exon 6 c.650A>G p.Glu217Gly rs121909046

8 Heterozygous Intron 9 ¢.1210-11T>G - rs73715573

9 Heterozygous Exon 14 ¢.2052dupA p-GIn685ThrfsTerd  rs746460279

10 Heterozygous Exon 14 c.1897C>A p.Leu633lle rs397508317

11 Heterozygous Exon 6 c.650A>G p.Glu217Gly rs121909046

12 Heterozygous Exon 20 c.3154T>G p-Phel052Val -

13 Heterozygous Exon 2 c.4332C>T p-Ser1444Ser -

14 Heterozygous Intron 4 c.489+3A>G - 1s377729736

Table 4. Comparison of parameters between patients with positive and negative genetic analysis results.

Parameters Genetic Analysis p-value
Positive, n=14 Negative, n=20
Age, year [Median (IQR 25-75)] 6 (5.75-15.50) 8 (5-14) 0.710%*
Gender, n (%) Boy 8(57.1) 11 (55) 0.901%%*
Girl 6(42.9) 9 (45)
Gestation age, week Mean = SD 39.07 £1.07 3845+1.27 0.146%**
Birth weight, grams Mean + SD 3178.21 £486.80 3091.25 +396.19 0.570%**
Family history, n (%) 7 (50) 4 (20) 0.135%***
Hospitalization, Median (IQR 25-75) 2.50 (1-3.50) 1 (0.25-4.75) 0.580*
Symptom time, Median (IQR 25-75) 1 (1-3.50) 1 (1-2.75) 0.500%*
Symptoms and find- Malnutrition 7 (50) 3(15) 0.027%***
ings, n (%) GIS Symptoms 6(42.9) 5(45.5) 0.458%***
Respiratory System Symptoms 11 (78.6) 11 (55) 0.275%***
Nasal Polyp 0 (0) 5(25) 0.043%***
Ileal Atresia 0(0) 1(5) 0.588%***
Laboratory Parame- pH 7.42 (7.37-7.43) 7.38 (7.35-7.41) 0.094%*
ters, Median (IQR 25- pCO, mmHg 37.2 (36.05-39.25) 39 (36.22-41.75) 0.361%*
75) HCO;, mEq/L 24 (23.32-24.52) 24.05 (22.25-24.87) 0.861*
Sodium, mEq/L 138.50 (135.50-141) 138 (135.25-140) 0.597*
Potassium, mEq/L 4.65 (4-5.02) 4.5(4.2-4.7) 0.752*
Chloride, mEq/L 102.50 (101-104.50) 101 (98.25-102.75) 0.121*

*: p-value was obtained by Mann Whitney-U test; **: p-value was obtained by Pearson Chi-Square test; ***: p-value was obtained by
Student's t-test; ****: p-value was obtained with Fisher-Exact test; GIS: Gastrointestinal system.
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DISCUSSION AND CONCLUSION

This study retrospectively analyzed the demographic
characteristics, clinical findings, and laboratory re-
sults of patients with suspected CF at Duzce Univer-
sity Application and Research Hospital. The most
frequently recurring respiratory system symptoms,
followed by gastrointestinal symptoms and malnutri-
tion, were detected in the patients included in the
study. Malnutrition was more frequently observed in
cases with detected mutations in genetic analysis.
Priel et al."> found that CFTR heterozygous muta-
tions were linked to higher rates of asthma and re-
current neutrophilic bronchitis due to CFTR hypo-
function. They also reported that patients with recur-
rent bronchitis and severe asthma were four times
more likely to have a CFTR heterozygous mutation.
Studies have shown that individuals carrying hetero-
zygous CFTR gene mutations exhibit a significantly
higher prevalence of 57 out of 59 clinical conditions
associated with cystic fibrosis, including respiratory
diseases such as asthma, chronic rhinosinusitis, and
respiratory tract infections, as well as gastrointesti-
nal disorders like gastroesophageal reflux and chron-
ic pancreatitis, compared to control groups.'® In our
study, malnutrition was found to be significantly
more frequent in mutation-positive cases. Addition-
ally, patients with malnutrition were 5.667 times
more likely to have CF compared to those without
malnutrition [OR: 5.667; (CL: 1.129; 28.454)]. This
challenges the belief that individuals with CFTR
heterozygous mutations are asymptomatic.

Lung disease and malnutrition are significant chal-
lenges in CF. Studies show a positive link between
good nutritional status and better lung function.'*
Hyperviscous mucus accumulation in the pancreas
impairs enzyme secretion, leading to acinar tissue
damage and exocrine pancreatic insufficiency,
which results in malabsorption and malnutrition."
Malnutrition in CF is caused by various factors, in-
cluding dietary deficiencies, malabsorption, CF-
related liver disease, CF-related diabetes, and stress.
Malnourished CF patients tend to have a worse
prognosis and lower life expectancy.'* Collectively,
these findings reinforce the perspective put forward
by Priel et al."” that heterozygous CFTR mutations
can be clinically relevant and should not be consid-
ered entirely benign.

CF pulmonary symptoms involve abnormal chloride
and sodium ion movement across airway epithelial
cells, leading to poor airway secretion clearance and
chronic bronchial infections. The immune response
causes intense neutrophilic inflammation, and neu-
trophil death thickens sputum, further obstructing
clearance. This cycle leads to recurrent infections,
bronchiectasis, and respiratory failure.® In our study,
CFTR gene analysis was requested for cases with
frequent recurrent respiratory pathologies, and
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64.7% had respiratory symptoms. Recurrent lower
respiratory tract infections are a leading cause of
death in CF patients in early adulthood, making CF a
consideration in such cases.*

The number of hospitalizations is typically higher in
patients with positive CFTR gene mutations.'* In our
study, while the number of hospitalizations was
higher in mutation-positive patients, no significant
difference was found between the two groups. This
may be due to the majority of mutation-positive cas-
es being heterozygous. Schliiter et al.' reported that
children with CF are more likely to be born prema-
turely and with low birth weight. In our study, how-
ever, no significant difference was found in birth
weight or gestational age between the mutation-
positive and mutation-negative groups.

Ninety percent of CF cases are diagnosed before the
age of 10. The most common symptoms include
progressive lung disease or exocrine pancreatic in-
sufficiency, or laboratory findings related to abnor-
malities in the CFTR gene or protein. In cases where
the diagnosis is made later in life, symptoms tend to
begin later and are milder, due to partial CFTR gene
mutation or protein function. Since the sweat chlo-
ride test sensitivity and specificity are low in these
cases, genetic testing becomes more prominent for
diagnosis.'” In our study, the median (IQR 25-75)
age of diagnosis for mutation-positive cases was 6
(5.75-15.50) years, and all 5 cases with a genetic
mutation detected after the age of 10 had heterozy-
gous mutations. This is likely due to the later onset
and milder course of symptoms in heterozygous
mutation cases.

Studies have reported that boys are more commonly
diagnosed with CF than girls, but that the mortality
and morbidity in female patients are higher."® In our
study, 57.1% of the cases were male. When we com-
pared mutation-positive male and female cases, no
significant differences were found in terms of symp-
toms and laboratory findings (p>0.05). Although
clinical presentations in female patients are reported
to be more severe in some studies, since CFTR gene
mutations are autosomal recessive, it is not expected
that clinical outcomes to vary by sex. Our study also
did not find a significant difference.

Studies have reported that 5-15% of children with
CF develop nasal polyps, and the likelihood of de-
veloping nasal polyps increases with age. The etiolo-
gy of nasal polyps involves many factors, and alt-
hough rare, CF should be considered as a possible
cause.”” In our study, genetic analysis was per-
formed on the cases with nasal polyps, but no muta-
tions were detected.

The pulmonary and pancreatic morbidities of CF are
well known, but rare complications, such as pseudo-
bartter syndrome, may go unnoticed. Bartter syn-
drome is a hereditary tubulopathy that affects the
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thick ascending limb of the loop of Henle, and is
characterized by hypokalemia, hyponatremia, hypo-
chloremia, and metabolic alkalosis. In CF, a similar
metabolic disturbance is observed, and this condi-
tion is referred to as pseudobartter syndrome.?’ In
one of the cases included in our study, pseudobartter
syndrome was detected, and genetic analysis re-
vealed compound heterozygous mutations at exon 4
(c.328G>C, p.Aspl10His, rs113993958) and exon
11 (c.1521 1523delCTT, p-Phe508delPhe,
1s113993960).

In a study by Steinraths et al.”" on CF cases, the
mean age of diagnosis was reported to be 3.6 years,
and the average duration between symptom onset
and diagnosis was 2.1 years. In our study, the medi-
an (IQR 25-75) age of diagnosis in the mutation-
positive group was 6 (5.75-15.50) years, and the
duration between symptom onset and diagnosis was
1 (1-3.50) year. No significant differences were
found between the mutation-positive and mutation-
negative groups in terms of age at onset and symp-
tom duration. This is likely due to the fact that the
majority of our cases had heterozygous mutations,
which are associated with later symptom onset. It is
also possible that as the age of the cases increases,
earlier genetic testing is requested to address con-
cerns about diagnostic delays, which is why the
symptom duration in our study was relatively short-
er.

Since CFTR gene mutations are inherited in an auto-
somal recessive manner, mutation-positive cases are
expected to have a higher frequency of CF diagnosis
in their family history. However, in our study, alt-
hough mutation-positive cases were more likely to
have a family history of CF, no significant differ-
ence was found between the two groups. This may
be attributed to the small sample size in our study.
The number of hospitalizations is expected to be
higher in cases with positive CFTR gene mutations
compared to those with negative mutations. In our
study, no significant difference was found between
the two groups in terms of hospitalization frequency.
It is believed that the majority of mutation-positive
cases having heterozygous mutations likely contrib-
uted to this result.

In this study, the clinical and demographic charac-
teristics of patients who presented to Duzce Univer-
sity Application and Research Hospital with a pre-
diagnosis of CF and underwent CFTR gene mutation
analysis were retrospectively analyzed.

In conclusion, among the cases included in the
study, the majority of those with a positive genetic
analysis were identified as carriers of CFTR gene
mutations. CFTR gene analysis was most frequently
requested for patients presenting with recurrent low-
er respiratory tract symptoms, followed by gastroin-
testinal symptoms and malnutrition. It was observed

1.2
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that CFTR gene mutations were significantly more
prevalent in cases with malnutrition. These findings
underscore the critical importance of thorough clini-
cal evaluation of symptoms and the indispensable
role of genetic analyses in the diagnosis of cystic
fibrosis. It should also be considered that patients
carrying heterozygous CFTR mutations may exhibit
certain clinical symptoms, necessitating a careful
evaluation during the diagnostic process. This study
has some limitations. Firstly, since the study was
designed retrospectively, patient data were reviewed
from the past, and some clinical information may be
incomplete or inadequate. Secondly, since the study
was conducted at a single center, the findings may
not fully reflect the broader population. Additional-
ly, the lack of statistically significant findings in
some parts may be due to the small sample size.
Finally, only specific mutations were analyzed in the
CFTR gene mutation analysis, and rare or new mu-
tations may have been excluded from the evaluation.
Therefore, further studies with larger patient groups
and multicenter designs are needed.
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ABSTRACT

Objective: The study analyzed the correlation and predic-
tive factors between health literacy and media literacy in
pregnant women.

Materials and Methods: The cross-sectional and correla-
tional study was conducted with 369 pregnant women.
Data were collected by a personal information form, the
Health Literacy Scale, and the Media Literacy Level De-
termination Scale. The data were evaluated by number,
percentage, mean, Pearson correlation analysis, and multi-
ple linear regression analysis.

Results: The mean score of the health literacy scale of the
pregnants is 112.28+16.79, the average score of the media
literacy scale is 72.21+12.93. It was determined that there
was a positive relationship between the mean health litera-
cy and media literacy scale scores of pregnant women
(p<0.001). Factors predicting the health literacy of preg-
nant women were determined as age, education level,
employment status, gestational week, planned pregnancy,
receiving regular prenatal care, following health channels,
and frequency of internet use (p<0.001). These variables
accounted for 75.7% of health literacy. The factors pre-
dicting the media literacy of the participants were deter-
mined as education level, income level, planned pregnan-
cy, following health channels, and frequency of internet
use (p<0.05). These variables accounted for 77.1% of
media literacy.

Conclusions: Pregnant women are sufficiently health
literate and good level of media literate. It has been found
that health literacy and media literacy are correlated in
pregnant women. The main factors predicting health and
media literacy were found to be education level, planned
pregnancy, following health channels, and frequency of
internet use.

Keywords: Health literacy, media literacy, nursing, preg-
nant
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Amag: Arastirma gebelerde saglik okuryazarligi ve medya
okuryazarligr arasindaki iliskiyi ve yordayan faktorleri
incelemek i¢in yapilmustir.

Materyal ve Metot: Kesitsel ve iligki arayici tipteki galis-
ma 369 gebe ile gergeklestirilmistir. Verilerin toplanma-
sinda tamtict bilgi formu, Saglik Okuryazarhg:r Olgegi,
Medya Okuryazarlik Diizey Belirleme Olgegi kullanilmis-
tir. Veriler say1, ylizde, ortalama, Pearson korelasyon ana-
lizi ve ¢oklu dogrusal regresyon analizi ile degerlendiril-
mistir.

Bulgular: Gebelerin saglik okuryazarligi olgegi puan
ortalamasi 112,28+16,79, medya okuryazarlig: dlgegi puan
ortalamasi 72,21£12,93 tiir. Gebelerin saglik okuryazarligi
ve medya okuryazarlif1 6lgek puan ortalamalar1 arasinda
pozitif yonde bir iligki oldugu tespit edilmistir (p<0,001).
Gebelerin saglik okuryazarligini yordayan faktorler yas,
egitim diizeyi, ¢alisma durumu, gebelik haftasi, gebeligin
planli olmasi, diizenli olarak dogum oncesi bakim alma,
saglik kanali takip etme ve internet kullanma sikligi olarak
belirlenmistir (p<0,001). Bu degiskenler saglik okuryazar-
liginin %75,7'sini agiklamustir. Katilimeilarin medya okur-
yazarligini yordayan faktorlerin egitim diizeyi, gelir diize-
yi, gebeligin planli olmasi, saglik kanali takip etme ve
internet kullanma siklig1 oldugu saptanmistir (p<0,05). Bu
degiskenler medya okuryazarliginin %77,1'ini agiklamis-
tir.

Sonug: Gebeler yeterli diizeyde saglik okuryazari ve iyi
seviyede medya okuryazaridir. Gebelerde saglik okurya-
zarligt ile medya okuryazarliginin iligkili oldugu bulun-
mustur. Saglik ve medya okuryazarligini yordayan temel
faktorlerin; egitim diizeyi, planli gebelige sahip olma,
saglik kanali takip etme ve internet kullanma siklig1 oldu-
gu saptanmustir.

Anahtar Kelimeler: Saglik okuryazarligi, medya okurya-
zarligi, hemsirelik, gebe
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INTRODUCTION

Health literacy is the mental and social competencies
necessary for individuals to access, understand and
evaluate health information.' A woman’s compe-
tence in healthcare directly affects the health of all
individuals in her family.” Health literacy assists
women in being aware of the problems they may
encounter, increasing their self-care, reducing the
fear of childbirth, and having a safe and healthy
pregnancy, one of the most important processes in
their lives.’

Pregnancy is a period when women’s need for infor-
mation increases, and different sources such as so-
cial environment and the internet are used to access
information besides health professionals.* In this
process, the ability of pregnant women to critically
approach the information they receive from media
tools affects their health as well as their future ba-
bies. At this point, media literacy gains importance.
Fundamentally, media literacy is the ability to ana-
lyse the information the media conveys.” During
pregnancy, when the need for information increases,
pregnant women are expected to be media literate in
the sources to be used to access the accurate infor-
mation and health literate in the accuracy of the ob-
tained source.’

Media and health literacy are related, and being me-
dia literate can increase awareness about health. Be-
ing health literate enables the correct evaluation of
the content presented through the media.”® Although
the factors affecting health and media literacy vary,
knowledge of these factors provides guidance for
health professionals in terms of the organisation of
health education given to pregnant women.*®

A review of the existing literature shows that studies
on correlation between health and media literacy of
pregnant women and their predictors are limited.>®'
This study sought to answer two questions: to deter-
mine the relationship between health literacy and
media literacy in pregnant women and to determine
the variables that predict health literacy and media
literacy.

MATERIALS AND METHODS

Ethics Committee Approval: Approval was received
from the University Clinical Research Ethics Com-
mittee (Date: 12.04.2022, decision no: 2022/95), and
written permission was obtained from the Provincial
Health Directorate (Date: 27.05.2022, no: E-
38224951). The study was conducted per the princi-
ples of the Declaration of Helsinki. Written in-
formed consent of the participants, permission of the
authors for the scales used were obtained.

Study Design: The cross-sectional and correlational
study was carried out between June and December
2022.
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Population and Sample: The population consisted
of pregnant women who applied to the obstetrics and
gynaecology outpatient clinics of two hospitals in a
province of the Western Black Sea region of Tiirki-
ye. The tables published by the World Health Or-
ganisation were used to determine the sample size.''
Adequate health literacy in pregnant women varies
between 15% and 85%."In this study, the level of
adequate health literacy in pregnant women was
accepted as 40%,° and the sample size required to
estimate the actual value of this ratio with a sensitiv-
ity of 0.05 and 95% confidence was found to be 369.
Women aged 18-45 years who were primiparous/
multiparous, literate, without any mental disability,
communication problem, or hearing or visual im-
pairment, and who accepted the study were included
in the study.

Data Collection Tools: Personal information form,
the Health Literacy Scale (HLS), and the Media Lit-
eracy Level Determination Scale (MLLDS) were
used to collect the data.

Personal information form: The form consists of 14
questions evaluating the socio-demographic (age,
education, etc.), obstetric (gestational week, number
of pregnancies) and media use (internet use, televi-
sion viewing, reading newspapers, etc.) characteris-
tics of the participants.

Health Literacy Scale (HLS): Togi et al. in 2013
developed the scale to assess individuals’ health
literacy.'? Turkish validity and reliability of the scale
was performed by Aras and Bayik Temel.”” The
minimum score that can be obtained from the scale
is 25, and the maximum score is 125. A high score
indicates very good and adequate health literacy; a
low score indicates problematic, inadequate, or poor
health literacy. Cronbach's Alpha value was 0.95 in
the original study'® and 0.98 in this study.

Media Literacy Level Determination Scale
(MLLDS): The 17-item scale was developed by Ka-
raman and Karatas in 2009.'* Scale scores range
from 17 to 85. The increase in the scores obtained
from the scale indicates that individuals’ media liter-
acy is enhanced. Cronbach’s Alpha value on the
scale is 0.84,'* and 0.98 was found in the study.
Statistical Analysis: The SPSS Statistics 23 pro-
gramme was used to evaluate the data. Frequency
distribution (number, percentage) was used to evalu-
ate categorical variables, and descriptive statistics
were used to calculate numerical variables. Pearson
correlation analysis was used to examine the rela-
tionship between the scales. Multiple linear regres-
sion analysis was used to investigate the factors af-
fecting the health and media literacy. Since the
skewness and kurtosis indices calculated by dividing
the skewness and kurtosis coefficients by their
standard errors were close to 0 within the limits of
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+1.96, the data were considered normally distribut-
ed, and parametric tests were used. For statistical
significance, p<0.05 was accepted.

RESULTS

Descriptive characteristics of the pregnant women
are shown in Table 1. The mean age of the parti-
capants was 27.97 + 4.08 years; 35.1% had under-
graduate or higher education; 55.9% were employed;
and 72.4% had an income equivalent to expenses.
The mean gestational week of the pregnant women
was 27.58 + 6.28 weeks, and more than half of them
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(57.6%) had their first pregnancy. Of the pregnant
women, 78.0% had a computer that could be used,
and 93.2% had internet access. While 77.2% of
pregnant women did not read newspapers regularly,
41.4% reported not following health channels. Of
the participants, 46.3% said they watched television
between 11 and 20 hours per week, and 35.8% said
they used the internet between 11 and 20 hours per
week. The mean score of the health literacy scale of
the pregnant women is 112.28+16.79, and the aver-
age score of the media literacy scale is 72.21+12.93
(Table 1).

Table 1. Descriptive characteristics of pregnant women (n=369).

Characteristic Data
Age, Mean+Sd, n (%) Range:19-41 27.97+4.08
19-25 104 (28.2)
26-33 226 (61.2)
34-41 39 (10.6)
Educational status, n (%) Elementary school 54 (14.7)
High school 104 (28.2)
Associate degree 81 (22.0)
Bachelor’s and above 130 (35.1)
Working status, n (%) Working 206 (55.9)
Not working 163 (44.1)
Income level, n (%) Income < expenditure 16 (4.3)
Income = expenditure 267 (72.4)
Income > expenditure 86 (23.3)
Gestational week, Mean+Sd, n (%) Range:15-40 27.58+6.28
2nd trimester (14-26 wk) 159 (43.1)
3rd trimester (27-40 wk) 210 (56.9)
Number of pregnancies, n (%) 1 213 (57.6)
2 99 (26.8)
3and 1 57 (15.6)
Planned pregnancy, n (%) Yes 240 (65.0)
No 129 (35.0)
Getting regular prenatal care, n (%) Yes 338 (91.6)
No 31 (8.4)
Having computer, n (%) Yes 288 (78.0)
No 81 (22.0)
Access to internet, n (%) Yes 344 (93.2)
No 25 (6.8)
Reading newspaper daily, n (%) Yes 84 (22.8)
No 285 (77.2)
Following health channels, n (%) Never 153 (41.4)
Rarely 76 (20.6)
Sometimes 84 (22.8)
Often/always 56 (15.2)
TV watching frequency (hours per week), n (%) 1-10 163 (44.2)
11-20 171 (46.3)
21 and 1 35(9.5)
Internet usage frequency (hours per week), n (%) None 21(5.6)
1-10 94 (22.5)
11-20 132 (35.8)
21 and 1 122 (33.1)
Health Literacy Scale, Mean+Sd 112.28+16.79
Media Literacy Level Determination Scale, Mean+Sd 72.21+£12.93
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The relationship between health and media literacy
scale scores of women is shown in Table 2. Accord-
ingly, a strong positive correlation was found be-
tween the scale mean scores (Table 2).

Table 3 shows the predictors of health literacy in
pregnant women. The effect of pregnant women’s
age, educational status, employment status, gesta-
tional week, planned pregnancy, regular health
check-ups, following health channels, and frequency
of internet use on health literacy was significant
(p<0.001). These variables accounted for 75.7% of
health literacy. Among the participants, the HLS
score of those aged 26-33 years was 2.5 units higher
than those aged 19-25 years, and the HLS score of
those with a bachelor’s degree and above was 19.4
units higher than those with a primary education.

Elif Ozdamar and Nevin Citak Bilgin

The HLS score of employed pregnant women was
3.1 units higher than that of housewives. Regarding
obstetric characteristics, the HLS score was 2.7 units
higher in the second trimester than in the third tri-
mester, 9.2 units higher in those who received prena-
tal care than those who did not, and 2.9 units higher
in those whose pregnancy was planned than those
whose pregnancy was unplanned. The characteristics
of media use affected the HLS score; the HLS score
of those who frequently followed health channels
was 5.7 units higher than those who never followed
health channels, and the HLS score of pregnant
women who used the internet for 21 hours or more
per week was 16.5 units higher than those who never
used the internet (Table 3).

Table 2. Health literacy and media literacy relationship between scale scores (n=369).

Scale HLS
T 0.865"
MLLDS 0.0001

r:Pearson correlation; *:p<0.01; HLS: Health Literacy Scale; MLLDS: Media Literacy Level Determina-

tion Scale.

Table 3. Predictors of health literacy in pregnant women (n=369).

Unstandardized Standardized

coefficient coefficient ¢ 95.0% CI
B SE  Beta " TLower Upper
imit limit

(Constant) 9.672 5.728 16.004 0.0001 80.407 102.938
Age (1) 2.455 1.065 0.071 2.306  0.022 0.361 4.549
Age (2) -0.605  1.666 -0.011 -0.363  0.717 -3.883 2.672
Educational status (1) 14.144  1.888 0.380 7.490 0.0001 10.430 17.858
Educational status (2) 19.015 2.134 0.469 8.912 0.0001 14.819 23.211
Educational status (3) 19.392  2.313 0.552 8.384  0.0001 14.843 23.941
Working 3.082 1.152 0.091 2.676  0.008 0.817 5.347
Gestational week -2.720  0.940 -0.080 -2.893  0.004 -4.570 -0.871
Planned pregnancy -2.941 1.207 -0.084 -2.437  0.015 -5.315 -0.567
Prenatal care -9.192 2312 -0.152 -3.976 0.0001 -13.740 -4.645
Watching the health channel (1) 3.046 1.236 0.090 2.464 0.014 0.615 5.477
Watching the health channel (2) 5.658 1.769 0.121 3.199  0.002 2.180 9.137
Internet usage (1) 15.103  2.713 0.394 5.566 0.0001 9.767 20.439
Internet usage(2) 16922  2.878 0.484 5.881 0.0001 11.263 22.582
Internet usage (3) 16.508  2.841 0.463 5.811 0.0001 10.921 22.095

F=78.808, p<0.001, R?=0.757

CI: Confidence interval; SE: Standard error; B: Unstandardized coefficient; Beta= Standardized coefficient; F: ANOVA F-test; Age
(Reference value =19-25, 1=26-33, 2=34-41); Educational status (Reference value = Elemantary scool 1=High scool 2= Associate degree,
3= Bachelor’s and above); Working (Reference value =Not working, 1=Working); Gestational week (Reference value =2nd trimester,
1=3rd trimester); Planned pregnancy (Reference value =Yes, 1=No); Prenatal care (Reference value =Yes, 1=No); Fallowing health chan-
nels (Reference value = Never, 1= Rarely, 2= Often); Internet usage frequency (Reference value =None, 1=1-10 hours per week, 2= 11-20
hours per week, 3= More than 20 hours week).
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The findings related to the predictors of media litera-
cy in pregnant women are presented in Table 4. The
effect of education level, income level, planned
pregnancy, following health channels, and frequency
of internet use on the media literacy scale score of
pregnant women was significant (p<0.001). These
variables were found to account for 77.1% of media
literacy. Analysis of the regression coefficients
showed that the MLLDS score of those with a bach-
elor’s degree and above was 20.6 units higher than
those with a primary education. The MLLDS score
was found to be 6.1 units higher in those whose
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income was more than their expenses than in those
whose income was less, and 4.0 units higher in those
whose pregnancy was planned than in those who did
not have a planned pregnancy. When the MLLDS
score was evaluated according to the characteristics
of media use of pregnant women, the MLLDS score
of those who frequently followed health channels
was 2.9 units higher in than those who never fol-
lowed health channels, and the MLLDS score of
those who used the internet for 21 hours or more per
week was 11.6 units higher than those who never
used the internet (Table 4).

Table 4. Predictors of media literacy in pregnant women ( n=369).

Unstandardized Standardized
coefficient coefficient 95.0% CI
¢ P L U
B SE Beta ower  Upper
imit limit
(Constant) 46.709 2.476 18.864  0.0001 41.840 51.579
Educational status (1) 10.074 1.341 0.351 7.511 0.0001 7.436 12.711
Educational status (2) 16.917 1.492 0.542 11.341  0.0001 13.983 19.850
Educational status (3) 20.570 1.654 0,761 12.433  0.0001 17.316 23.824
Income level (1) 4.582 1.828 0.159 2.507 0.013 0.988 8.176
Income level (2) 6.128 2.083 0.201 2.941 0.003 2.031 10.225
Planned pregnancy -3.972 0.886 -0.147 -4.485  0.0001 -5.713 -2.230
Watching the health channel (1) 1.865 0.909 0.072 2.051 0.041 0.077 3.653
Watching the health channel (2) 2.905 1.374 0.081 2.114 0.035 0.202 5.607
Internet usage (1) 10.995 1.808 0.372 6.082 0.0001 7.440 14.550
Internet usage (2) 12.286 1.938 0.456 6.339 0.0001 8.475 16.098
Internet usage (3) 11.626 1.907 0.424 6.095 0.0001 7.875 15.377

F=109.149, p<0.001, R?=0.771

CI: confidence interval; SE: Standard error; B: Unstandardized coefficient; Beta: Standardized coefficient; F: ANOVA F-test; Edicational
status(Reference value = Elemantary scool 1=High scool 2= Associate degree, 3= Bachelor’s and above); Income level (Reference value =
Income<Expenditure, 1=Income = Expenditure 2= Income > Expenditure); Planned pregnancy (Reference value =Yes, 1=No); Watching
the health channel (Reference value = Never, 1= Rarely, 2= Often); Internet usage frequancy (Reference value =None, 1=1-10 hours per

week, 2= 11-20 hours per week, 3= More than 20 hours week).

DISCUSSION AND CONCLUSION

Today, there is an increasing amount of news about
health in the media. The media conveys health-
related information to society, and a broad audience
follows this information. The way to raise awareness
that the information in the media on health-related
issues does not always reflect the truth is to become
conscious of health and media literacy.® At this
point, it can be said that it is necessary to have social
and cognitive skills in both health and media. The
current study found a strong positive relationship
between the health and media literacy of pregnant
women. Similar results were found in studies con-
ducted with pregnant women®and different sample
groups.®"

Individual factors are known to affect health and
media literacy.*® In this study, the HLS score was
found to be 2.5 units higher in pregnant women aged
26-33 years compared to those aged 19-25 years.
While the findings of the study were similar to
Korkmaz’s study,'® Tavananezhad et al. found that
health literacy level decreased as the average age of
pregnant women increased,'’ and Khorasani et al.

established that there was no correlation between
health literacy level and age.'® Although the findings
regarding the effect of age on health literacy level
are different, it can be concluded that health respon-
sibility and health awareness increase in individuals
with advancing age and positively impact health
literacy.

Education level is an important factor that enables
individuals to access health information and under-
stand, interpret, and critically evaluate the infor-
mation they encounter in the media.'**® This study
established that the health and media literacy levels
of those with bachelor’s and higher education de-
grees were higher than those with primary educa-
tion.

In previous studies, it was also observed that health
literacy,>'®*' and media literacy increased as the
level of education increased.”>* The findings of this
study are consistent with the literature.

In this study, health literacy and media literacy were
found to be higher in working pregnant women than
in non-working women. Studies show that as the
income level increases, access to health resources
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and mass media improves, enhancing health and
media literacy.*2¢

In addition to individual characteristics, obstetric
characteristics may also affect health and media lit-
eracy. In this study, the HLS score of pregnant
women in the second trimester was 2.7 units higher
than that in the third trimester. During pregnancy,
women are exposed to many physical and psychoso-
cial changes. Women with increased awareness of
pregnancy may seek more health information during
this period, which may have positively affected
health literacy. In this study, the HLS score was
found to be higher in pregnant women who received
regular antenatal care compared to those who did not
receive regular care. This was an expected result. In
the study conducted by Rostamzadeh et al., it was
found that the health literacy level of pregnant wom-
en who went to antenatal monitoring five or more
times during pregnancy was higher than those who
went less.”’ The health and media literacy scale
score was found to be higher in women with planned
pregnancies than in women with unplanned pregnan-
cies. This study finding is similar to the study of
Oztiirk et al.?® planned pregnancies may have en-
couraged pregnant women to obtain more infor-
mation about maternal and foetal health and to use
mass media.

Media use affects health and media literacy levels.
The health and media literacy levels of those who
follow the media on health-related issues were found
to be higher than those who do not follow the media,
and those who use the internet were found to have
higher health and media literacy levels than those
who do not use the internet in this study. The study
findings are similar to studies showing that follow-
ing health channels and social media predicts health
literacy and affects media literacy in adults.>* It is
observed that pregnant women prefer the internet
and television to obtain information about health-
related issues.”” Health channels are media sources
that provide information on health, medical practic-
es, healthy lifestyles, and disease prevention. It may
be concluded that following these channels provides
more conscious behaviour on issues such as access
to information, evaluation of information, critical
thinking, health-related decision-making, healthy
lifestyles, and disease prevention.

In conclusion, it was observed that health literacy
and media literacy were positively correlated in
pregnant women. The main factors predicting health
literacy and media literacy were found to be age,
education level, employment status, income level,
gestational week, planned pregnancy, receiving reg-
ular prenatal care, following health channels, and
frequency of internet use. Nurses and other health
professionals should be aware of the factors affect-
ing media and health literacy. They should provide

Elif Ozdamar and Nevin Citak Bilgin

training on how to access accurate information, how
to use this information and how to evaluate it ac-
cording to the needs of pregnant women in prenatal
follow-up. This study was limited to second- and
third-trimester pregnant women admitted to two
hospitals in a city centre.
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ABSTRACT

Objective: This study aimed to determine the risk factors
for pressure injury in COVID-19 in intensive care unit.
Materials and Methods: A retrospective study was con-
ducted using COVID-19 Intensive Care Unit archive data
from April 2020 to July 2022. The study included patients
aged 18 and over, with no pre-existing pressure injury, at
high risk (Braden Score not between 6-12), and hospital-
ized in the ICU for at least 24 hours.

Results: A pressure injury developed in 25.2% of the
patients. Among those who developed a pressure injury,
79.4% were classified as Stage I, characterized by redness,
and 36.8% of the injuries occurred in the sacral region. A
significant difference was observed in relation to age,
length of stay, Braden score, albumin levels, hemoglobin
levels, oxygen levels, and medications used between pa-
tients with pressure injuries and those without (p <0.05).
The Braden scale was used for risk assessment. Factors
independently associated with pressure injury were hemo-
globin (1.398 [1.122-1.742]), hemoglobin (0.067 [0.007-
0.643]), high-dose steroids (0.026 [0.002-0.317]) and
oxygen (0.108 [0.012-0.964]).

Conclusions: It was found that stage I developed in pa-
tients, and the most pressure injuries were in the sacrum.
The risk of pressure injury was associated with the Braden
score, hemoglobin, high-dose steroids, and oxygen. Nurs-
es should evaluate the risk of developing pressure injury
in the intensive care unit. They should minimize the con-
ditions that will threaten the safety of patients at risk.
Keywords: COVID-19, intensive care unit, pressure inju-
ry, risk factors

(0Y7

Amag: Bu c¢alismanin amacit yogun bakim iinitesinde
COVID-19'a bagl bas1 yarasi risk faktorlerini belirlemek-
tir.

Materyal ve Metot: Nisan 2020 ile Temmuz 2022 ta-
rihleri arasinda COVID-19 yogun bakim arsiv verileri
kullanilarak retrospektif bir ¢alisma gergeklestirildi.
Calismaya 18 yas ve iizeri, 6nceden mevcut basing yarasi
olmayan, yiiksek risk altinda olan (Braden Skoru 6-12
puan arasinda olmayan) ve en az 24 saat yogun bakimda
yatan hastalar dahil edildi.

Bulgular: Bir basing yarasi, hastalarin %25.2'sinde gelisti.
Basing yarasi gelisenlerin %79.4'1, kizariklikla karakterize
edilen Evre I olarak smiflandirildi ve yaralarm %36.8'"
sakral bolgede meydana geldi. Basing yarasi olan ve olma-
yan hastalar arasinda yas, yatis siiresi, Braden skoru, albii-
min seviyesi, hemoglobin diizeyi, oksijen seviyesi ve kul-
lanilan ilaglarla ilgili anlamli bir fark gézlendi (p<0.05).
Risk degerlendirmesi igin Braden 6l¢egi kullanildi. Basing
yaralanmasiyla bagimsiz olarak iligkili faktorler (1,398
[1,122-1,742]), hemoglobin (0,067 [0,007-0,643]), yiiksek
doz steroid (0,026 [0,002-0,317]) ve oksijen (0,108 [0,012
-0,964]) bulundu.

Sonug: Hastalarda evre I gelistigi ve en fazla basing yara-
lanmasinin sakrumda oldugu bulundu. Basing yaralanmasi
riski Braden skoru, hemoglobin, yiiksek doz steroid ve
oksijen ile iligkiliydi. Hemsireler yogun bakim iinitesinde
basing yaralanmasi gelisme riskini degerlendirmelidir.
Risk altindaki hastalarin giivenligini tehdit edecek kosulla-
11 en aza indirmelidirler.

Anahtar Kelimeler: Basing yaralanmasi, COVID-19,
risk faktorleri, yogun bakim iinitesi
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INTRODUCTION

Coronavirus 2019 (COVID-19) was characterized by
severe respiratory infection (severe pneumonia),
acute respiratory distress syndrome (ARDS), sepsis,
septic shock, myocarditis, arrhythmia and cardiogen-
ic shock, and multiple organ failure.' Disease man-
agement was also very challenging due to decreased
oxygenation and the risk of infection in COVID-19.
The inability to frequently change patients’ position
due to the severity of the disease, their medical char-
acteristics, practices related to treatment interven-
tions, and health personnel-related reasons impaired
oxygenation and tissue perfusion.>* Therefore, pro-
longed disease management also caused pressure
injuries (PIs) in the patient.” Healthcare profession-
als may have overlooked PI as they often focused on
the hemodynamic responses of COVID-19 patients
who had severe respiratory problems in the ICU
(Intensive Care Unit).*’

In a study conducted in New York, it was found that
the prevalence of PIs in COVID-19 patients who
needed ICU was three times higher than in patients
without a COVID-19 diagnosis who needed ICU.°
The pathophysiology of COVID-19 and the risk of
developing PI were evaluated at the European Pres-
sure Ulcer Advisory Panel Virtual Meeting held in
September 2020. In this evaluation, inflammation
and medical device-related tissue damage were stat-
ed as the causes of Pls.*® Patient-related medical
conditions (low oxygenation due to lung involve-
ment, anemia, malnutrition, hypovolemia, etc.)
needed to be assessed in patients who had COVID-
19 and were admitted to the ICU. In addition, the
use of devices related to diagnosis, treatment, and
care and diagnostic conditions (non-invasive me-
chanical ventilation (NIMV), immobilization, oxy-
gen treatment methods, prone position, etc.) needed
to be assessed, t0o.%’

Prone positioning improves mortality in ARDS by
optimizing oxygen recruitment, reducing lung strain,
and improving oxygenation. While the benefits of
prone positioning far outweighed the risks, placing
patients with COVID-19 in a prone position was
likely to put them at risk of other complications,
including PIs of the soft tissues and skin.>® Howev-
er, prone positioning was widely used to reduce ven-
tilator-induced lung injury and improve oxygenation
in patients with severe COVID-19.>""!

Practices performed depending on the patient's med-
ical condition and diagnosis, therapeutic interven-
tions'” needed to be considered as risk factors that
accelerated the development of PI and delayed
wound healing in some cases,*’"" and risks needed
to be minimized using preventable holistic nursing
interventions (e.g., supporting the Pls region, fre-
quent positioning, skin monitoring, etc.).*'""'* In this
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context, this study was carried out to determine the
risk factors for PIs in ICU patients diagnosed with
COVID-19.

MATERIALS AND METHODS

Ethics Committee Approval: Written approval to
conduct the study was obtained from the Non-
Interventional Clinical Research Ethics Committee
of Cukurova University Faculty of Medicine (Date:
13.05.2022, decision no: 52). The requirement for
individual patient consent was waived by the Clini-
cal Research Ethics Committee due to the retrospec-
tive and anonymous nature of the study. The study
was conducted in accordance with the tenets of the
Declaration of Helsinki.

Study Design and Sample: This was a retrospective
observational study. This study was conducted with
270 COVID-19 patients in the ICU between April
2020 and July 2022. The study was carried out retro-
spectively by using patients’ records. The records of
2,110 patients diagnosed with COVID-19 from
April 2020 to July 2022 were analyzed. Only 348 of
the patients were admitted to the ICU, and therefore,
the remaining 1762 records were excluded. The
study setting was the 9-bed COVID-19 ICU of a
university hospital. Patient files that met the inclu-
sion criteria were recorded. Patients aged 18 and
over, patients who did not have an existing PIs, who
were patients at high risk for PIs (Braden Score 6-12
points) on admitted to the ICU, and who were hospi-
talized in the intensive care unit for at least 24 hours
were included in the study.

Data Collection Tools: Patient characteristics were
required to compile data from electronic records, so
we created a Patient Descriptive Information Form.
We also used the Braden Pressure Injury Risk As-
sessment Scale.'*'*

Patient Descriptive Information Form (PDIF): This
form consisted of 17 questions about patients’ de-
scriptive and medical characteristics, including age,
length of stay in the ICU, gender, chronic disease,
body mass index (BMI), skin status, nutrition status,
serum albumin level, oxygen level, hemoglobin lev-
el, smoking status, vasopressor medicines treatment
and high-dose steroids (at least 40 mg of equivalent
prednisone per day), the duration of sedation, the
duration of the prone position, and systemic infec-
tion.

Braden Pressure Injury Risk Assessment Scale
(BPIRAS): The scale was developed in 1989," and
its validity and reliability study in our country was
performed in 1997." The scale consists of 6 sub-
scales: sensory perception, activity, mobility, skin
moisture, nutrition, and friction and shear. The six
subscales reflect critical determinants of pressure
and factors that influence the pressure tolerance of
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the skin and supporting structures. Each item is
scored between 1 and 3 or 4, and the total scale
score ranges from 6 to 23. The lower the score is, the
higher the patient's risk of Pls is. A lower Braden
score indicates higher levels of risk for PI develop-
ment. Scores from 6 to 12 indicate a very high risk.
Data Collection: We obtained the data from pa-
tients' records between April 2020 and July 2022.
The data were reviewed by the researcher, and it
took approximately 20-25 minutes to review each
patient file.

Data Analysis: The SPSS (IBM-Statistical Package
for Social Sciences for Windows, Version 24.0) was
applied to analyze the data of the study. Descriptive
analysis included frequency, percentage, mean,
standard deviation, minimum, and maximum values.
The Kolmogorov-Smirnov test was used to deter-
mine whether the data were normally distributed.
Parametric tests were applied as the data were nor-
mally distributed. Categorical variables were ex-
pressed as percentages and compared using the chi-
square or Fisher exact test. After applying multivari-
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ate logistic regression (LR), the variables associated
with the risk of developing PI were analyzed. Ac-
cording to our findings from univariate analysis, we
included variables that were significant at the p<0.2
threshold into the forward model and performed a
stepwise-decreasing analysis that removed variables
with a p>0.05 threshold from the model. The link
between estimators was assessed by examining the
Variance Inflation Factor. p<0.05 was considered
significant in all tests.

RESULTS

Table 1 compares PI development based on patients'
descriptive and clinical characteristics. The average
age of patients was 64.12+14.55 years, with 60.9%
being male, and the average ICU stay was
12.28+7.07 days. No significant differences were
found in gender, BMI, chronic diseases, or smoking
status between patients with and without PI. Howev-
er, significant differences were observed in albumin
levels, hemoglobin levels, oxygen treatment, age,
ICU stay length, and Braden total scores (p<0.05).

Table 1. Comparison of PI development according to the descriptive and clinical characteristics of the patients

Descriptive and clinical characteristics

PI Non-PI Test/p
Mean+SD Mean£SD

(n=68) (n=202)
Age (years) 64.12+14.55 59.11£16.15 t=2.472/ p=0.019
Length of ICU stay (days) 12.28+7,07 8.02+4.94 t=4.484/ p=0.000
Scale for the evaluation of the risk of PI (BRADEN) 8.194£2.53 11.47+4.04 t=-7.831/ p=0.000
Albumin 2,21+1,12 3,20+2,63 =-4.398/ p=0.000
Length of MV (days) 9.84+5,17 6.05+£3.24 t=-4.926/ p=0.000
Hemoglobin 9.34+3.42 11.94+6.14 t=-6.430/ p=0.000
Length of steroids (days) 9.48+2.56 10.86%3.31 t=-5.102/ p=0.000
Length of vasopressors (days) 4,88+2,71 3,00+0,00 =-.451/ p=0.596
Sedation duration (hours) 3,79+2,10 3,96+2,98 t=-.369/ p=0.713
Prone position duration (n=40)/hours 9,08+3,31 8,79+3,33 t=.564/ p=0.517

n(%) n(%)
Gender
Male 38 (55.9) 123 (60.9) x*=0.530/
Female 30 (44.1) 79 (39.1) p=0.467
BMI
Less than 18.5 kg/m2: Underweight 13 (19.1) 7 (20.8)
18.5-24.9 kg/m2: Normal 0(0.0) 6(3.0) x?=2.232/
25-30 kg/m2: Overweight 26 (38.2) 73 (36.1) p=0.526
>30 kg/m2: Obese 29 (42.6) 81 (40.1)
Chronic Disease*
Yes 62 (91.2) 159 (78.7) x*=0.241
No 6 (8.8) 43 (21.3) p=0.621
Smoking
Yes 28 (41.2) 91 (45.0) x*=0.310/
No 40 (58.8) 111 (55.0) p=0.578
Oxygen Treatment
MV ¢ 57 (83.3) 92 (45.5)
NIMV 8(11.8) 23 (11.4) x*=36.578/
Mask 2(2.9) 35(17.3) p=0.000
Nasal 1(1.5) 24 (11.9)
HFT*" 0 (0.0) 28 (13.9)

*: DM, Heart Diseases; HT: Hypertension; Respiratory diseases- COPD, ARDS, PNEUMONIA; **: HFT, high flow therapy; SD: Stand-
ard Deviation; t: Independent groups t-test, test; a: Groups causing significance according to Bonferonni test; High-dose steroids: >40 mg
of equivalent prednisolone per day.

234



Arastirma Makalesi (Research Article)

Multivariate LR analysis is shown in Table 2. Ac-
cording to the findings obtained from the univariate
analysis, we included age, length of ICU stay (days),
albumin, oxygen therapy, hemoglobin, Braden Scale
score, and high-dose steroid use in the advanced
model, and performed a stepwise backward elimina-
tion analysis that excluded variables with a p-value
> .05. The factors independently associated with
oxygen levels (OR:0.108 [95% C1:0.012,p=0.9641]),
PI in the scale for the evaluation of the risk of PI
(Braden) (OR:1.398 [95% ClI:1.122- p=1.742]), he-
moglobin levels (OR:0.067 [95% Cl1:0.007,
p=0.643]) and high-dose steroids (OR:0.026 [95%
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Cl:0.002, p=0.317]). Collinearity between these four
variables was low, with the variable inflation factor
ranging between 1.0 and 1.2. BMI, chronic disease,
smoking, low albumin level, nutrition and skin con-
dition were not associated with Pls.

PIs were identified in 25.2% of the patients. Among
those affected, the majority (79.4%) had stage I inju-
ries, followed by 17.6% with stage 11 and 2.9% with
stage III injuries. The anatomical distribution of Pls,
detailed in Table 3, shows that the most frequently
affected sites were the sacral region (36.8%) and the
gluteal region (35.3%).

Table 2. Multivariate analysis of the factors associated with pi among COVID-19 patients hospitalized in the

ICU.
95% Confidence
interval
Variable Odds ratio Lower  Upper p-value
Oxygen levels* 0.108 0.012 0.964 0.046
Hemoglobin levels 0.067 0.007 0.643 0.019
Scale for the evaluation of the risk of PI (BRADEN) 1.398 1.122 1.742 0.003
High-dose steroids 0.026 0.002 0.317 0.004

*oxygen-treatment: MV, NIMV, Mask, Nasal, HFT.

Table 3. Pls characteristics (n=270).

PI characteristic n (%)
Total Number of Patients 270 (100)
Total PI 68 (25.2)
Stage of PIs* 68 (100)
Stage I: redness 54 (79.4)
Stage II: partial-thickness skin loss 12 (17.6)
Stage III: full-thickness skin loss 2(2.9)
Location of PIs* 68 (100)
Sacrum 25 (36.8)
Gluteal 24(35.3)
Face 10 (14.7)
Heel 5(7.4)
Scapula 4(5.9)

*Regardless of the total number of patients, the location of PI and Stage of Pl were considered as

n=68, %=100.

DISCUSSION AND CONCLUSION

PIs were likely to be overlooked since health profes-
sionals usually focused on the hemodynamic re-
sponses of patients with COVID-19 in the ICU who
had severe respiratory problems.*’ There were vari-
ous risk factors for PIs due to decreased physical
activity in the ICU," and necessary precautions had
to be taken to prevent Pls development in case of
risks.'

The mean age of patients who had developed PIs
was determined as 64.12+14.55 in this study and
67.5+17 in the study by Kiraner et al.'”> With aging,
patients are prone to PIs development due to chang-
es, such as delayed infiltration of macrophages and
lymphocytes, decreased secretion of growth fac-

tors,'® and decreased partial O2 pressure.'” In elderly
patients with severe respiratory failure, weakening
of the immune system and slowing of respiratory
functions may increase PIs by impairing tissue per-
fusion.

Albumin levels are as important as oxygenation in
ensuring tissue perfusion.'™" In this study, 91% of
patients with PIs were found to have low levels of
albumin. Some studies conducted with patients in
the ICU have shown that low albumin levels may
cause PIs development.'®?' In the transition from the
early to late phase of COVID-19, the breakdown of
the extracellular matrix caused fluid to accumulate
in the lungs, impairing the oxygenation capacity
over time,”' and preventing the passage of nutrients
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and oxygen to damaged tissues.’”*' The decrease in
the albumin level caused edema, which led to Pls
development by impairing tissue perfusion due to
decreased oxygen transmission.

According to our results, we found that LR yielded
the best model to predict that oxygen, hemoglobin,
the Braden Risk Assessment Scale, and high-dose
steroid treatment played a role in Pls. Our study
yielded results similar to those of studies in the liter-
ature,”’ ™ and we determined that a statistical ap-
proach (LR- oxygen, hemoglobin and high-dose
steroid treatment) similar to that of the Braden risk
assessment scale existed.

Patients with COVID-19 were often applied me-
chanical ventilation (MV) or non-invasive mechani-
cal ventilation (NIMV) due to the treatment of acute
respiratory failure and acute pulmonary edema, and
maintenance of oxygenation.”**® In our study, MV
was applied to 83% of the patients to maintain oxy-
genation. Since patients with COVID-19 experi-
enced an atypical form of ARDS,* according to its
prognosis, it was likely to lead to hypoxia and ische-
mia unless the oxygen need for peripheral tissues in
the human body was met.?® It is known that pro-
longed MV of about >96 hours is a known risk fac-
tor for PIs in the general ICU population; however,
the decrease in oxygenation required for the preven-
tion of tissue damage would inevitably pave the way
for PIs development.

In our study, PIs had developed in 97.1% of the pa-
tients with low hemoglobin levels, and we deter-
mined that hemoglobin levels were a risk factor.
While Akan and Saymn** determined that hemoglo-
bin levels did not affect the prevention of PIs, Kiran-
er et al.'” found that low hemoglobin and albumin
levels increased the risk of PIs. In addition, there are
different studies in the literature showing that low
hemoglobin levels increase PIs development.'**
Low hemoglobin and decreased oxygen transport
may be risk factors for the development of injury by
causing hypoxia and impaired tissue perfusion.

One of the most important risk factors for the devel-
opment of Pls are the use of high-dose steroids and
vasopressors.”**** We found that high-dose steroids
were associated with PIs (OR:0.026 [%95
C1:0.002,p=0.317]). Labeau et al. defined the use of
corticosteroids and vasopressors as risk factors for
ICU-related PIs.”’ High-dose steroids and vasopres-
sors are thought to cause PIs development because
they impair tissue perfusion in patients at risk for
tissue ischemia.

In this study, it was found that approximately 25.2%
of the patients with COVID-19 hospitalized in the
ICU had PIs and that this was associated with vari-
ous risk factors (Table 1 and Table 2). This rate was
found as 56.8% by Kiraner et al'* and 57.5% by
Sengiil et al.* 1n our study, approximately 25% of the
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patients had developed stage I (redness) and stage 11
(partial-thickness skin loss) injuries and the most
common injury site was the sacrum (Table 3). Simi-
larly, some studies conducted with COVID-19 pa-
tients in the literature indicated that approximately
half of the patients had developed deep tissue injury
and stage II injuries and that the most common inju-
ry site was the sacrum.*'>*® As a result, the peak
interface pressure at the sacrum increased, and it
resulted in an increased risk of sacral Pls. Also,
since the majority of PIs were on the sacrum, it
seems that the most critical time interval for PIs risk
was when the patient was not placed in a prone posi-
tion. Some studies conducted with COVID-19 pa-
tients indicated that PIs were usually tool-induced or
were due to the prone position, and also occurred in
the facial area.*>"!'1215% However, in this study,
we found that”******they were more prevalent in
the sacrum and gluteal regions. Healthcare profes-
sionals were likely to neglect Pls as they often fo-
cused on the hemodynamic responses of COVID-19
patients.*” In addition, we think that healthcare
workers were reluctant to provide care for patients
due to the delay in positioning because of staff
shortage, the necessity of wearing PPE, and the high
rate of patient contamination. These findings suggest
that the sacral and gluteal regions are particularly
vulnerable to pressure injuries, likely due to pro-
longed immobility and sustained pressure in these
areas during critical care. This highlights the need
for targeted preventive measures focused on these
high-risk anatomical sites.

In our study, patients who developed PIs were
placed in the prone position for a mean of 9.08+3.31
hours, and no significant difference was found for
PIs development (Table 1). As stated in studies con-
ducted with patients with severe ARDS and COVID
-19 in the literature, prolonged prone position caused
PIs.*%72*3 patients with COVID-19 were placed in
a prone position for long periods between 12 and 24
hours, depending on their medical condition, to im-
prove oxygenation.***° The reason for the develop-
ment of PIs in this position may have been due to
the medical characteristics of the patient or the pre-
vention of frequent position changes due to having
to stay in this position for a long time.

In our study, 14.7% of the patients developed PIs in
the facial region, and this rate was approximately
30% in studies in the literature.*'*' In the literature,
medical device-related PIs development in COVID-
19 patients was reported to be mostly due to respira-
tory devices such as NIMV masks and tracheal
tubes."*'%'® In studies conducted in the ICU, medi-
cal device-related PIs development was reported to
range between 30% and 79.4%.*'>*° The pressure
created by the medical device and the inadequate
oxygenation increased the risk of PIs in patients with
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COVID-19.

In conclusion, the results of this study have limita-
tions of record studies (such as the reliability of rec-
ords) as they are based on data from records on risk
assessment in patients with PIs cared for during the
COVID-19 pandemic in a single center. The study
found that 25.2% of patients developed PIs, of
which 79.4% were stage I (redness). The most com-
mon sites were the sacrum (36.8%) and gluteal re-
gion (35.3%). Risk factors for PIs included oxygen
level, Braden score, hemoglobin levels and high-
dose steroids. Stage I injuries were more common in
the sacrum and gluteal regions. PIs were often over-
looked as healthcare professionals focused on severe
respiratory problems in ICU patients with COVID-
19. Risk factors such as prolonged ICU stay, low
hemoglobin, low albumin and corticosteroid use
were consistent with findings from other studies.
Nurses should regularly assess the risk of PIs and
apply evidence-based interventions to prevent com-
plications and enhance patients' quality of life.
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ABSTRACT

Objective: Amyotrophic lateral sclerosis (ALS) is a pro-
gressive neurodegenerative disease involving both upper
and lower motor neurons. Upper motor neuron signs in-
clude spasticity and hyperreflexia, while lower motor
neuron signs include weakness, muscle atrophy, and fas-
ciculations. Because of these signs, ALS can be confused
with cervical spondylotic myelopathy (CSM), syringomy-
elia, and similar diseases. This study aimed to evaluate the
clinical and demographic characteristics of patients diag-
nosed with CSM or syringomyelia after initially being
referred with suspected ALS.

Materials and Methods: Ten patients referred to our
neurology clinic between January 2018 and June 2020,
with a preliminary diagnosis of ALS, were evaluated.
Those patients later diagnosed with CSM or syringomye-
lia after neurological examination, including electromyog-
raphy (EMG) and magnetic resonance imaging (MRI),
were included in the study.

Results: Ten patients (mean age 65.6 years) were ana-
lysed. Thenar and hypothenar atrophy was observed in 8
patients (80%). EMG revealed fasciculations and subacute
denervation in cervical myotomes in all patients; 1patietnt
had lumbar involvement. EMG of rectus abdominis and
genioglossus muscles was normal. Thenar and hypothenar
atrophy, fasciculation, and denervation in cervical and
lumbar myotomes on EMG are similar to ALS signs. A
normal rectus abdominis and genioglossus muscle EMG
excludes the diagnosis of ALS.

Conclusions: CSM and syringomyelia should be consid-
ered in the differential diagnosis of ALS. A detailed histo-
ry, neurological examination, EMG, and MRI are essential
for diagnostic accuracy.

Keywords: Amyotrophic lateral sclerosis, cervical spon-
dylotic myelopathy, syringomyelia
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Amag: Amiyotrofik lateral skleroz (ALS), hem {ist hem de
alt motor noéronlarm dejenerasyonu ile karakterize, ilerle-
yici bir nérodejeneratif hastaliktir. Ust motor ndron bulgu-
lar1 arasinda spastisite ve hiperrefleksi; alt motor néron
bulgular1 arasinda ise kas giicsiizliigii, atrofi ve fasikiilas-
yonlar yer alir. Bu bulgular nedeniyle ALS, servikal spon-
dilotik miyelopati (SSM), siringomiyeli ve benzeri hasta-
liklarla karigtirilabilir Bu ¢alismada, ALS siliphesiyle sevk
edilen ve CSM veya siringomiyeli tanisi alan hastalarin
klinik ve demografik ozelliklerinin degerlendirilmesi
amaglanmugtir.

Materyal ve Metot: Ocak 2018 — Haziran 2020 tarihleri
arasinda noroloji klinigimize ALS 6n tanisiyla sevk edilen
10 hasta degerlendirildi. Norolojik muayene, elektromiyo-
grafi (EMG) ve manyetik rezonans goriintiileme (MRG)
sonrasinda CSM veya siringomiyeli tanis1 konulan hastalar
caligmaya alindi.

Bulgular: On hasta (ortalama yas 65,6 y1l) analiz edildi. 8
hastada (%80) tenar ve hipotenar atrofi gozlendi. EMG'de
tiim hastalarda servikal miyotomlarda fasikiilasyonlar ve
denervasyon goriildii; 1 hastada lomber bolgede tutulum
vardi. Rektus abdominis ve genioglossus kaslarinin
EMG'si normaldi. Tenar ve hipotenar atrofi gézlenmesi,
EMG'de servikal ve lomber miyotomlarda fasikiilasyon ve
denervasyon goriilmesi ALS ile benzerlik gostermektedir.
Rektus abdominis ve genioglossus kaslariin EMG'sinin
normal olmasi ALS tanisindan uzaklastirmaktadir.

Sonu¢: ALS ayirict tanisinda CSM ve siringomiyeli
diisiintilmelidir. Ayrintilhi 6ykii, nérolojik muayene, EMG
ve MRG tan1 dogrulugu i¢in gereklidir.

Anahtar Kelimeler: Amiyotrofik lateral skleroz, servikal
spondilotik miyelopati, siringomiyeli
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INTRODUCTION

Amyotrophic lateral sclerosis (ALS) is a gradually
worsening neurodegenerative disease involving the
motor neurons situated in the spinal cord, cerebral
cortex, and brainstem. Its incidence is reportedly
1.68 per 100,000, and recent data show a rising
prevalence worldwide. Male sex is a known risk
factor, and disease onset typically occurs between
the ages of 51 and 66 years. An ALS diagnosis is
based on clinical history, findings, neurophysiologi-
cal testing, and exclusion of other diseases. It pre-
sents with simultaneous upper and lower motor neu-
ron degeneration.! Upper motor neuron (UMN)
signs are detected clinically, while lower motor neu-
ron (LMN) signs are confirmed by diagnostic proce-
dures such as nerve conduction analysis and needle
electromyography (EMG).?

Cervical spondylotic myelopathy (CSM), the most
severe outcome of cervical spondylosis, is the lead-
ing cause of acquired spinal cord dysfunction. Its
incidence in North America is at least 4 per
100,000.> CSM usually develops between the ages
of 50 and 60 years and presents with neck, shoulder,
or arm pain as well as hand weakness, leg weakness,
and gait disorder. Upon examination, findings in-
clude muscle atrophy, hyperreflexia, sensory loss,
and spastic paresis of the lower limbs.* LMN signs
appear at the lesion level, while UMN signs appear
below. Upper limb signs may be unilateral; lower
limb signs are always bilateral.” Diagnosis is sup-
ported by magnetic resonance imaging (MRI) show-
ing spinal cord changes such as oedema, gliosis, or
myelomalacia on T2 sequences.’ Electromyography
(EMG) helps in ruling out ALS.

Syringomyelia is a fluid-filled cavity (syrinx) in the
spinal cord (typically in the mid-lower cervical re-
gion), which causes chronic sensory and motor
loss.”® Symptoms vary by syrinx location. Involve-
ment of the anterior horns causes segmental atrophy
and weakness. Damage to the central grey matter
causes temperature sensation and loss of pain. In-
volvement of lateral columns leads to spasticity,
paraparesis, and hyperreflexia. Syringomyelia can
mimic ALS but progresses slowly and includes sen-
sory symptoms. MRI confirms diagnosis.” CSM may
also mimic ALS and cause diagnostic delays.

This study aimed to evaluate and compare the clini-
cal, radiological and electrophysiological features of
patients who were initially referred with a prelimi-
nary diagnosis of ALS. Still, it was later diagnosed
with CSM or syringomyelia after detailed examina-
tions.

MATERIALS AND METHODS
Ethics Committee Approval. Approval was granted
by the Ethics Committee of Sakarya University Fac-

Nimet Ugaroglu Can

ulty of Medicine (Date: 10.07.2020, decision no:
E.6172), and all procedures were performed in ac-
cordance with the Helsinki Declaration

Study: This study retrospectively reviewed the med-
ical records of 10 patients who presented to our neu-
rology clinic in Turkey with a preliminary diagnosis
of ALS between 1 January 2018 and 1 June 2020.
Based on medical history, detailed neurological ex-
amination, spinal MRI, sensory and motor nerve
conduction studies and concentric needle electromy-
ography (EMG), ALS was excluded in all patients.
These patients were diagnosed with CSM or syrin-
gomyelia. The radiological findings were evaluated
by MRI. We selected only patients for whom cervi-
cal cord MRI showed radiological signs of CSM and
syringomyelia.

Analysis: All participants underwent sensory and
motor nerve conduction studies and EMG of the
thenar and hypothenar muscles as a conventional
diagnosis method. During motor nerve examination,
thenar and hypothenar compound muscle action po-
tential (CMAP) values were recorded at the abductor
pollicis brevis (APB) and abductor digiti minimi
(ADM) in response to stimulation of the median and
ulnar nerves, respectively. In sensory nerve exami-
nation, the median and ulnar nerves were stimulated
at the wrist.

Deep tendon reflexes are an important part of the
neurological examination used to assess the integrity
of the peripheral and central nervous systems. Re-
flex responses are graded on a scale from 0 to 4+:
Grade 0: No response.

Grade 1+: Diminished or sluggish response.

Grade 2+: Average, normal response.

Grade 3+: Brisker than average (the reflex is more
active than normal, but not necessarily abnormal).
Grade 4+: Very brisk, hyperactive with clonus (this
is an exaggerated reflex response, often accompa-
nied by clonus, which is typically abnormal and sug-
gests an upper motor neurone lesion or central nerv-
ous system pathology).

Exclusion Criteria: 1) history of spinal cord tumor
or abnormalities of the cervical vertebrae; 2) focal or
multifocal neuropathy; 3) brachial plexus lesion; 4)
muscular dystrophy; or 5) injury or infection at
presentation.

Statistical Analyses: The statistical component of
the study was handled via SPSS version 21.0, with
numerical results presented as mean =+ standard devi-
ation, number, and percentage.

RESULTS

The mean age of the patients in this research was
64.90 £ 9.26 years, with an age range of 51 to 78
years. The 10 patients comparised 6 (60%) males
and 4 (40%) females. Four patients (40%) took med-
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ications for hypertension, and 2 (20%) for diabetes
mellitus. One patient (10%) was diagnosed with
chronic kidney disease (CKD). The mean time from
onset to diagnosis was 3.25 + 3.01 years. Table 1
shows a summary of the demographic characteristics
of the study participants. These patients, along with
their demographic characteristics, are detailed in
Table 1.

Regarding the presenting symptoms, five patients
exhibited isolated unilateral upper extremity weak-
ness, two had bilateral upper extremity weakness,
three demonstrated lower extremity weakness ac-
companied by gait disorder, and one patient dis-
played weakness in both the upper and lower ex-
tremities, coupled with gait disorder. In addition to
these complaints, all patients had neck and back
pain, and two patients had spasticity in the lower
extremities.

Neurological examination findings included thenar
and hypothenar muscle atrophy in eight patients, gait
disorder and mild spasticity in the lower extremities
in four patients, increased deep tendon reflexes in
the lower extremities in eight patients, and cape-like
sensory deficits in three patients. Seven patients had
significant muscle atrophy. No patients were diag-

Table 1. Demographic characteristics of patients.

Nimet Ugaroglu Can

nosed with dysphagia or dyspnoea. In six patients,
spinal MRI showed narrowing of the canal diameter,
low signal intensity on the T1-weighted sequence,
high signal intensity on the T2-weighted sequence,
and atrophy of the medulla spinalis on cervical spi-
nal MRI, so they were evaluated in favour of CSM.
In four patients, cervical spinal MRI showed hy-
pointensity on T1, hyperintensity on T2, and no con-
trast enhancement on contrast-enhanced examina-
tions, which are findings compatible with syringo-
myelia. A 78-year-old male patient (Case 6) present-
ed complaining of weakness in the left hand. During
the general physical examination, muscle atrophy
and contracture were observed in the left hand. Upon
neurological examination, atrophy was observed in
the left-hand intrinsic muscles and hypoesthesia in
the left upper extremity. Cervical MRI showed a
syrinx extending from C3 to C7. The dilated spinal
canal appears as a centrally located intramedullary
elongated/ tubular structure with high T2W and low
T1W signal intensity. There is no evidence of con-
trast-enhancing intraspinal masses or abnormal en-
hancement. Figure 1 shows the cervical spinal MRI
findings of Case 6: atrophy in the left-hand intrinsic
muscles.

Demographic characteristics Data
Age (years), Mean+SD 64.90 +£9.26
Gender (male), n (%) 6 (60.0)
Hypertension, n (%) 4 (40.0)
Diabetes mellitus, n (%) 2 (20.0)
Chronic kidney disease, n (%) 1 (10.0)
Time to final diagnosis (years), Mean+SD 3.25+3.01

Figure 1. MRI of the cervical spine in a patient with cervical syringomyelia (case 6) (a) and atrophy of the in-
trinsic muscles of the left hand (b).
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Another 78-year-old male patient (Case 7) presented
complaining of weakness in the right-hand. This
patient had no sensory complaints or pain. Upon
examination, atrophy was observed in the right-hand
intrinsic muscles. Cervical spondylotic myelopathy
was detected on cervical spinal MRI. Cervical spinal
MRI findings and atrophy in the hand muscles are
shown in Figure 2.

Table 2 illustrates a summary of the clinical features
of the study participants.

Sensory nerve action potentials and conduction ve-
locities were normal, even in advanced atrophic ex-
tremities. The paraspinal muscle, rectus abdominis,
and genioglossus concentric needle EMG examina-
tions of the patients were normal. These findings

marked intrinsic muscle atrophy (b).

Table 2. Clinical features of the participants.

Nimet Ugaroglu Can

were atypical for ALS, and the predominance of
denervation in the upper extremities suggested an
underlying spinal cord pathology. Based on spinal
MRI results and concentric needle EMG findings,
six patients were diagnosed with CSM, and four
patients were diagnosed with syringomyelia. The
patients were referred for neurosurgical consultation
and evaluated for the need for surgery. Table 3 sum-
marises the neurological symptoms/neurological
examination findings, and laboratory findings. Per-
formed as part of the general screening protocol, six
patients were diagnosed with CSM and four patients
with syringomyelia. All these individuals were di-
rected towards the neurosurgery department.

Figure 2. Cervical MRI of a patient (case 7) with cervical spondylotic myelopathy (a) and right hand with

Clinical Features

n (%)

Unilateral upper extremity weakness
Bilateral upper extremity weakness
Lower extremity weakness and gait disorder

Weakness in both the upper and lower extremities, with a gait disorder

Unilateral thenar and hypothenar atrophy

Bilateral thenar and hypothenar atrophy

Gait disorders and spasticity in the lower extremities
Increased deep tendon reflexes in both lower extremities

Cape-like sensory deficits (pain and temperature sensation)

Cervical spinal MRI findings consistent with CSM

Cervical spinal MRI findings consistent with syringomyelia,

5 (50.0)
2 (20.0)
3 (30.0)
1(10.0)
5 (50.0)
3 (30.0)
4 (40.0)
8 (80.0)
3 (30.0)
6 (60.0)
4 (40.0)
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DISCUSSION AND CONCLUSION

ALS is characterised by the widespread degenera-
tion of lower and upper motor neurons, which typi-
cally leads to death (often from respiratory failure)
approximately 3 years after symptoms first appear. '’
The disease is 90-95% sporadic and 3—10% familial.
In Europe, the annual incidence is 2.1/ 100,000.""
Although genetics, glutamate excitotoxicity, viral
infections, autoimmunity, and heavy metal intoxica-
tion, such as lead, mercury, and aluminium, are
thought to be implicated in the pathogenesis of the
disease, the exact cause remains unknown. The diag-
nosis of the disease relies on an in-depth medical
history and neurological examination results. There
is no definitive test for an ALS diagnosis.'> A con-
firmed diagnosis typically takes 1-2 years from the
onset of symptoms. CSM and syringomyelia are two
conditions that are often mistaken for ALS. Early
diagnosis often leads to more favourable outcomes
for patients.

Wu et al. reported that myelopathy was more com-
mon in men, especially those working in physically
demanding jobs. They also found that CSM was
more common in older and male patients." Similar-
ly, the proportion of male patients was also higher in
our study. Degenerative changes in the spine in
CSM lead to the compression of the nerve roots and
spinal cord, causing symptoms both at and below the
site of compression. Patients typically present with
motor deficits due to damage to both upper and low-
er motor neurons. In addition to motor dysfunction,
patients with CSM often experience a variety of sen-
sory deficits related to the compression of specific
sensory pathways."*

In our study, all patients reported sensory com-
plaints. Lower motor neuron symptoms, such as
upper extremity weakness, muscle atrophy, fascicu-
lations, hyporeflexia, and hypotonia, are common at
the affected vertebral level in CSM. In addition,
75% of patients have difficulty with fine motor
skills, such as writing or buttoning, due to weakness
of the intrinsic hand muscles.'>'® Of our patients,
eight had a loss of strength in the upper extremities,
including intrinsic hand muscle weakness. Gait dys-
function is seen in most cases of CSM and is a dif-
ferentiating characteristic.'® In our study, four pa-
tients had this symptom. Lower extremity symp-
toms, such as clonus, are less sensitive (11%) but
highly specific (96%) to CSM."” Clonus was ob-
served in two of our patients. Cervical spine MRI is
considered the definitive diagnostic tool for CSM.'®
In our study, all patients underwent both cervical
spine MRI and concentric needle EMG for differen-
tial diagnosis.

Syringomyelia manifests as a disorder due to the
disturbed circulation of cerebrospinal fluid (CSF)
within the spinal cord, resulting in a fluid-filled cav-

Nimet Ugaroglu Can

ity, or syrinx, within the spinal cord parenchyma or
central canal.'” The clinical manifestations of syrin-
gomyelia vary widely. Patients often present with
pain, weakness, and atrophy, especially in the hands
and arms, along with sensory disturbances in the
upper extremities and spasticity or stiffness in the
lower extremities.”**' A significant number of pa-
tients are in the 20 to 50-year range. The increased
use of MRI for the routine evaluation of back and
neck pain has led to more frequent diagnoses of sy-
ringomyelia.”” In a study by Bogdanov et al. of 103
patients (35 females and 68 males) with syringomy-
elia, all participants had symptoms of syringomyelia.
Bilateral segmental sensory deficits in the trunk and
upper extremities were found in 35 (34%) patients,
whereas unilateral deficits were observed in 58
(56%) patients. Upper limb weakness or atrophy was
bilateral in 36 (35%) patients, unilateral in 45 (44%),
and absent in 22 (21%). Pain was reported in 24
(23%) patients.”® In our study, of the four patients
with syringomyelia, three had unilateral upper ex-
tremity weakness and atrophy, while one patient had
bilateral symptoms. In our study, the patients sent to
our clinic with an initial diagnosis of ALS were ulti-
mately diagnosed with CSM or syringomyelia after
a thorough evaluation of clinical symptoms, neuro-
logical examination findings, concentric needle
EMG, and spinal MRI findings.

In conclusion, the findings suggest that careful con-
sideration of the combined clinical signs, physical
examination findings, EMG, and MRI results is crit-
ical when evaluating patients with a preliminary
diagnosis of ALS. Given the overlapping age range
and symptom presentation, conditions such as CSM
and syringomyelia should be carefully considered as
potential differential diagnoses. Due to the small
cohort and retrospective nature of the study, it un-
derscores the requirement for further research with
larger groups. The study's main limitations include
being at a single institution with a limited number of
patients. Furthermore, the small sample size preclud-
ed the opportunity to make reliable comparisons of
the clinical and radiological features of CSM and
syringomyelia.
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ABSTRACT

Objective: The study aimed to determine the Awareness
of age-related change (AARC) and attitudes of adults
between the ages of 40-64 years towards artificial intelli-
gence (Al).

Materials and Methods: It was conducted in a descripti-
ve and correlational type. The study included 255 indivi-
duals aged 40-64 years, who were not bedridden and had
no neuropsychiatric problems. The data for this study
were collected using a personal information form, the
AARC scale, and the General Attitudes Towards Artificial
Intelligence Scale (GAAIS). Data were analyzed using the
SPSS 25 software package. The Skewness-Kurtosis test
was used to check the normality of distribution. Correla-
tion analysis was performed for the connection between
the scale total scores and sub-dimension scores.

Results: The majority (79.2%) of the participants thought
positively about aging, 71.8% were afraid of the stigma of
old age, 67.1% had positive attitudes towards Al, and
91.4% used Al tools. When the participants' scale scores
were examined, it was determined that the average AARC
Gains score was 19.55+£3.31 (5-25), the average AARC
Losses score was 13.71+£3.89 (5-25), and the average
GAALIS score was 62.74+15.60 (23-98). It was determined
that the connection between the participants' AARC Gains
and GAAIS (r=0.152) was positive and significant. It was
also determined that there was no connection between
AARC Losses and GAAIS (r<0.001).

Conclusions: It is recommended that the views of adults
aged 40 years and over, who are nearing old age, be incre-
ased, their awareness be raised, and training be organized
to improve their attitudes towards Al.

Keywords: Aging, artificial intelligence, awareness of age
-related changes, technology

(0Y7

Amag: Caligmada 40-64 yas aras1 yetiskinlerin yasa baglh
degisim farkindaligini (YBDF) ve yapay zekaya (YZ)
yonelik tutumlarini belirlemek amaglanmistir.

Materyal ve Metot: Tanimlayict ve iligki arayici tiirde
yiriitilmiistiir. Calismaya 40-64 yas araliginda, yataga
bagimli olmayan ve ndropsikiyatrik problemi olmayan 255
birey dahil edildi. Bu ¢alisma igin veriler kisisel bilgi for-
mu, Yasa Bagh Degisim Farkindahig1 Olgegi (YBDFO) ve
Yapay Zekaya Yonelik Genel Tutum Olgegi (YZYGTO)
kullanilarak toplanmustir. Veriler SPSS 25 yazilim paketi
kullanilarak analiz edilmistir.  Dagilimin normalligini
kontrol etmek igin Skewness-Kurtosis testi kullanilmistir.
Olgek toplam puanlart ile alt boyut puanlari arasindaki
iliskiler i¢in korelasyon analizi yapilmistir.

Bulgular: Katillmeilarin %79.2’si yas almayr olumlu
olarak diisiinmekte, %71.8’inin yaslilik damgalamasindan
korkmakta, %67.1’inin yapay zekaya yonelik olumlu tu-
tum sergilemekte ve %91.4’linilin yapay zeka araglarini
kullanmaktadir. Katihmcilarin 6lgek skorlar1 incelendigin-
de YBDFO-Kazang puan ortalamast 19.55+£3.31 (5-25),
YBDFO-Kayip puan ortalamast 13.71+3.89 (5-25) ve
YZYGTO puan ortalamasinin ise 62.74+15.60 (23-98)
oldugu belirlenmistir. Katilimeilarin YBDFO-Kazang ile
YZYGTO iliskisinin (r=0.152) pozitif yénde ve anlaml
oldugu saptanmistir. YBDFO-Kayip ile YZYGTO iliskisi-
nin de olmadig (r<0.001) belirlenmistir.

Sonug: Yaslanmaya ramak kala olan 40 yas ve {izeri yetis-
kin bireylerin yaslanmayla ilgili pozitif goriislerinin artiril-
masl, yapay zekaya yonelik tutumlarinin iyilestirilmesi
icin farkindaliklarinin olusturulmasi ve egitimlerin diizen-
lenmesi 6nerilmektedir.

Anahtar Kelimeler: Teknoloji, yapay zekd, yasa bagl
degisim farkindaligi, yaglanma
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INTRODUCTION

It is predicted that the number of older people in the
world, which is currently one billion, will be approx-
imately two billion by 2050" and that older people in
our country, which is 10.6%, will increase even
more in coming years. In such case,” it becomes
important to be prepared for old age before aging. It
is important to know the age-related change aware-
ness attitudes of adults. Awareness of age-related
change (AARC) is defined as awareness that per-
son's behavior, performance level, or way of experi-
encing life changes as a result of aging.* Adults
may have positive or negative attitudes, prejudices,
concerns, and hopes towards aging. Their self-
perception and views on lifestyle towards these situ-
ations may vary from individual to individual.*> The
concept of AARC has featured regularly in interna-
tional literature in recent years,*” but it is still very
new in national literature.*

Considering the advancements in technology, it is
becoming important that older people in society can
use artificial intelligence (Al) tools. The use of many
technological tools and Al by individuals while con-
tinuing their daily lives will make their lives easier.'
It has become essential for individuals to use these
current approaches, which include many Al algo-
rithms, in mobile applications, accessing health ser-
vices online, using health equipment technologies,
and using wearable technology.'"'? For society that
can live healthy, long, and quality life, it is indispen-
sable for adults to adapt to technologies that are
products of Al In this respect, adults' attitudes to-
wards Al have an important place in both national
and international literature."*"®

Given that it is important for adults to be prepared
for old age and to be able to use applications that
will make their lives easier, their thoughts and needs
regarding these issues need to be determined.* To
facilitate adults' awareness and adaptation to digital
age, it is first necessary to determine individuals'
perceptions of AARC and their attitudes towards
ALY

In this context, the study aimed to determine the
AARC and attitudes of adults between the ages of
40-64 years towards Al.

MATERIALS AND METHODS

Ethical Aspects of the Research: A university's Eth-
ics Committee granted permission to conduct re-
search (Date: 15.03.2024, decision no: 2024/94).
Research conforms to provisions of Declaration of
Helsinki. Permission was obtained from scale own-
ers via e-mail to use scales in research. Consents of
volunteer adults who participated in study were ob-
tained via an online consent form.

Type of Research: Research was conducted in a
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descriptive and correlational type to determine
AARC (gain and loss situations) and attitudes to-
wards Al of adults aged 40-64 years. STROBE
checklist was used in reporting of research.”’
Research Questions: (1) What is the AARC among
adults aged 40-64 years? (2) What are the attitudes
of adults aged 40-64 years towards Al? (3) Is there a
connection between the AARC among adults aged
40-64 years and their attitudes towards AI?
Population and Sample: Population of this research
consisted of adults aged 40-64 years living in Tiirki-
ye. G*Power program was used in sample calcula-
tion of research. It was determined that a minimum
of 138 individuals should be studied in study, as-
suming that connection between AARC and atti-
tudes towards Al of adults aged 40-64 years was at a
moderate level (r=0.30). Of 279 individuals who
participated in survey, 10 did not give consent, 13
were not included in study because they were under
40 years, and one was not included because they
were over 65 years. Research was completed with a
total of 255 individuals. When the data collection
process was completed, a post-hoc analysis was per-
formed by entering sample size as 255, correlation
coefficient as 0.152 and type 1 error (alpha coeffi-
cient) (0.05). As a result of post-hoc analysis, it was
determined that researcher's power was 99%.
Research Inclusion Criteria: All individuals be-
tween ages of 40-64 years, who were not bedridden
and had no neuropsychiatric problems, were includ-
ed in study.

Data Collection Method: In this study, data were
collected from adults aged 40-64 years using the
snowball method via a data collection form created
online via Google Drive in May 2024. Adult volun-
teers who participated in study were asked to read
consent form prepared online, tick checkbox, and
then answer the questions. When the informed con-
sent form was clicked, form that opened was read.
After consent was read, they were able to answer
research questions after ticking option "I approve of
participating in study". Individuals who did not con-
sent were allowed to exit form without answering
the questions.

Data Collection Forms: Personal Information
Form: Information form was created by researchers
in line with literature and included 12 ques-
ti0n5.4’16’17’21’22

Awareness of Age-Related Change Scale (AARC-
10): AARC refers to awareness that an individual's
life has changed due to aging. Scale sub-dimensions,
including two positive (AARC-gains) and negative
(AARC-losses) aspects of their own aging experi-
ences. Scale is a five-point Likert-type scale with 10
items. Individuals can respond to scale items ranging
from not at all (1) to very much (5). An increase in
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score indicates that AARC is high. Scale (AARC-
10), developed by Kaspar et al.,”> was adapted to
Turkish by Geng et al.* Total Cronbach alpha (Cr o)
value of AARC-10 scale was found as 0.717, loss
factor was 0.806, and gain factor was 0.642.% In pre-
sent study, total Cr a value of AARC-10 was deter-
mined as 0.71, AARC Losses factor was 0.77, and
AARC Gains factor was 0.70.

The General Attitudes Towards Artificial Intelli-
gence Scale (GAAIS): A Scale developed by Schep-
man and Rodway'" was adapted to Turkish by Kaya
et al.** Scale has two sub-dimensions and 20 ques-
tions: negative attitudes towards Al and positive
attitudes towards Al. There are 12 positive and eight
negative items. Scale score is calculated by reverse
coding eight items towards Al. Individuals can re-
spond to scale items from strongly disagree (1) to
strongly agree (5). Total possible score from scale is
100, and increase in scale score means more positive
attitude towards Al. Cr o values were determined as
0.82 for positive attitudes and 0.84 for negative atti-
tudes.”* In present study, Cr o values were deter-
mined as 0.93 for positive attitudes, 0.90 for nega-
tive attitudes, and 0.92 for total attitudes.
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Data Analysis: Data were analyzed using IBM SPSS
Statistics 25 software package. Personal data and
scale scores are in Tables 1 and 2. Correlation analy-
sis was performed for connections between scale
total scores and sub-dimension scores. A normality
test was performed to decide on type of correlation
analysis (Pearson correlations). Normality of data
distribution was determined wusing Skewness-
Kurtosis values of between -1.5 and +1.5, and re-
search data was found to be normally distributed.
Significance level was taken as p < 0.05.

RESULTS

Average identity age of participants was 52.60 +
7.82 (40-68) years, and average age they felt was
42.34 + 12.17 (16-80) years. Of participants, 59.2%
were female, 84.7% were married, 76.5% were uni-
versity graduates, and 40.8% were working full
time. It was determined that 63.9% of participants
had no chronic disease and 55.7% did not use regu-
lar medication. Majority (79.2%) of participants
thought positively about aging, 71.8% were afraid of
stigma of old age, 67.1% had positive attitudes to-
wards Al and 91.4% used Al tools (Table 1).

Table 1. Characteristics of people aged 40 and over (n=255).

Characteristics

Date

Identity age, Mean = SD / Median (Min-Max)
Perceived age, Mean = SD / Median (Min-Max)

52.60+7.82/ 53 (40 — 68)
42.34+£12.17/42 (16 - 80)

Sex, n (%) Male 104 (40.8)
Female 151 (59.2)
Marital status, n (%) Single 39 (15.3)
Married 216 (84.7)
Education status, n (%) Primary-Secondary Education 25(9.8)
High School 35(13.7)
University 195 (76.5)
Employment status, n (%) Full time 104 (40.8)
Part-time 24 (9.4)
Retired 69 (27.1)
Unemployed 13(5.1)
Other 45 (17.6)
Chronic illness, n (%) Yes 92 (36.1)
No 163 (63.9)
Continuous use of medication, n (%) Yes 113 (44.3)
No 142 (55.7)
Thinking positively about ageing, n (%) Yes 202 (79.2)
No 53 (20.8)
Fear of stigmatisation of old age, n (%) Yes 72 (28.2)
No 183 (71.8)
Attitude towards artificial intelligence, n (%) Positive 171 (67.1)
Negative 84 (32.9)
Using artificial intelligence tools, n (%) Yes 233 (91.4)
No 22 (8.6)
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When the participants' scale scores were examined,
it was determined that average AARC Gains score
was 19.55 + 3.31 (5-25), average AARC Losses
score was 13.71 + 3.89 (5-25), and average GAAIS
score was 62.74 + 15.60 (23-98) (Table 2).

Total AARC and GAAIS scale scores and sub-
dimensions are presented in Table 3. It was deter-

Table 2. Date on scale scores.

Mean + SD Median (Min-Max)
AARC_Gains 19.55+3.31 20 (5-125)
AARC Losses 13.71 £3.89 14 (5-25)
GAAIS 62.74 £ 15.60 64 (23 - 98)
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mined that connection between participants' AARC
Gains and GAAIS (r=0.152, p=0.015, n=255) was
positive, weak, and significant. It was also deter-
mined that there was no connection between AARC
Losses and GAAIS (r<0.001, p=0.995, n=255)
(Table 3).

AARC: Awareness of Age-Related Change Scale; GAAIS: The General Attitudes Towards Artificial Intelligence Scale.

Table 3. The relation between the total GAISS, AARC Gains, AARC Losses.

Total GAISS AARC Gains AARC Losses
Total GAISS r 1
p
AARC Gains T 0.152 1
p 0.015
AARC Losses T 0.001 0.127 1
p 0.995 0.043

r: Pearson Correlation; p: Sig. (2-tailed); AARC: Awareness of Age-Related Change Scale; GAAIS: The General Attitudes Towards Artifi-

cial Intelligence Scale.

DISCUSSION AND CONCLUSION

In this study, which was conducted to determine
AARC of adults aged 40 years and over, their atti-
tudes towards Al, and connection between them, it
was found that individuals' AARC Gains scores
were generally good and their attitudes towards Al
were moderate. In addition, it was seen that there
was a positive and significant connection between
adults' AARC Gains scores and their attitudes to-
wards Al.

Chronologic (identity) age refers to age measured
from a person's birth to a certain date, and subjective
age is related to how old a person feels.” Geng et al.*
found that average age of individuals was 53.4+£10.4
(40-92) years and average perceived subjective age
was 44.8£13.9 (12-100) years. The present study
was similar, finding that average chronologic age of
individuals was 52.60+7.82 (40-68) years and aver-
age subjective age perception was 42.34£12.17 (16-
80) years. Geng et al.* found that 68.9% of individu-
als had more positive aspects of aging, but this rate
was determined to be higher (79.2%) in our study.
Individuals' feeling of youth is related to their per-
spectives and expresses that they live in a healthy
environment.

When the literature was examined, it was deter-
mined that average AARC Gains score was higher
than average AARC Losses score in many stud-

ies.**%2122 Present study was similar to literature,
and participants' views on aging were positive,
thinking that gains of old age were higher. In addi-
tion, present study revealed that 71.8% of individu-
als were not afraid of stigma of old age. In this coun-
try, where healthy and active aging is at forefront, it
is seen that it has positive effects on thoughts of in-
dividuals who will age. It is thought that older peo-
ple are ready for natural process of aging due to rea-
sons such as having a social health policy and know-
ing how to cope with problems of aging. It is
thought that they are ready for natural process of old
age due to reasons such as having a social health
policy and knowing how to deal with possible situa-
tions.

Considering the mega trends echoing in gray revolu-
tion, technological transition and its obvious social
transformations, the conceptual connection between
old age and technology emerges.”**® Huxhold et al.*
addressed the concept of gray digital divide in their
study with individuals aged 40 years and over. Ac-
cording to Compaine,”’ digital divide is defined as
‘perceived difference between those who have access
to latest information technologies and those who do
not'. Over time, the gray digital divide has deter-
mined that social inequalities have decreased. An
important way to minimize the digital divide is atti-
tudes of individuals towards Al. Considering these

250



Arastirma Makalesi (Research Article)

situations, the attitudes of older individuals towards
Al have been addressed with their AARC. Older
individuals' views on aging may prevent use of tech-
nology. Older people may internalize negative age-
related stereotypes about their ability to use technol-
ogy and social media, which can hinder their efforts
to use these technologies effectively. Reducing neg-
ative age-related stereotypes and self-perceptions
about aging has potential to encourage the use of Al-
based technologies and improve positive self-
perceptions about aging.”' Our study found that indi-
viduals who were not yet old had positive attitudes
toward Al, in line with literature.

Al is an important phenomenon that has emerged
with development of technology and affects life in
many areas and offers opportunities.'>!® Target
group of this study was 40-64 years age group,
which was not considered older people but is on
verge of old age. Determining attitudes is a strong
indicator of actual use and acceptance of individuals'
attitudes towards Al technologies." In this study, it
was determined that individuals' attitudes towards
Al were positive and almost all participants (91.4%)
used Al tools. It is thought that reason for this situa-
tion is sex homogeneity of study group (59.2% fe-
male) and high level of education (76.5% universi-
ty). Studies on Al also show that individuals have
highly positive attitudes towards AL'*'®'® Despite
these positive attitudes of individuals towards Al, it
has been determined that they are sceptical about
cooperating with AI'” and that level of anxiety about
Al increases with age.'* Hong et al.”® stated that alt-
hough AI and its applications were socially accept-
ed, it was a fact that older people abandoned them
after short-term use. In addition, Fang and Sim®
determined that attitudes towards lifelong learning
played a role in shaping well-being of older people,
especially their quality of life. Many factors, such as
conditions offered to older people, their lifestyles,
and order in which they exist affect their use of Al
and change their attitudes towards it. For this reason,
it is important to determine attitudes towards Al
before aging, take precautions accordingly, and de-
velop practical applications.

In present study, it was determined that there was a
significant positive connection between adults'
AARC Gains scores and their attitudes towards Al.
Although positive correlation is statistically signifi-
cant, its practical impact may be limited. No connec-
tion was found between AARC Losses scores and
attitudes towards AIl. In literature, there are two
studies investigating connection between AARC and
technology® and social media use.”’ Schlomann et
al.”? found that there was a positive connection be-
tween AARC Gains and technology skills and tech-
nology attitudes. Sabatini et al.”! found that individ-
uals' AARC Gains and social media use were posi-
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tively correlated, but AARC Losses and social me-
dia use were not correlated. It has been emphasized
that reducing negative views about aging can help
increase interaction of middle-aged and older indi-
viduals with social media and encouraging social
media use can encourage positive self-perceptions
about aging.”' It is desired/expected that attitudes
about losses do not affect the results. Training
should be provided in minimizing AARC Losses
and it is recommended that it be converted to AARC
Gains. It is recommended that initiatives be planned
to increase positive attitudes and increase use of Al.
Preparing individuals who are about to age techno-
logically for old age will make their lives easier and
increase their quality.

In conclusion, this study, which determined AARC
in adults aged 40 years and over, their attitudes to-
wards Al, and connection between them, found that
individuals' AARC Gains scores were good, their
attitudes towards Al were moderate, and there was a
positive and significant connection between adults'
AARC Gains scores and their attitudes towards Al
It is recommended that views of adults aged 40
years and over, who are nearing old age, be in-
creased, their awareness be raised, and training be
organized to improve their attitudes towards Al In
intervention studies, individuals' views on aging and
their attitudes towards Al should be evaluated to-
gether. Because non-probability (snowball) sam-
pling method was used, study findings can only be
generalized to sample studied. In addition, scales
used were based on self-reporting and were in line
with individual's statement. Conducting research in
online environment may have affected the results,
considering that research was only conducted with
individuals who had potential to use technology.
Results should be interpreted with caution in terms
of participation bias. Despite these limitations, re-
search is important in terms of revealing adults'
views on ageing, their attitudes towards Al and con-
nection between the two. Research is pioneering for
studies that will address individuals' views on aging
and their attitudes towards Al
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ABSTRACT

Objective: Bruxism, characterized by involuntary teeth
grinding or clenching, can lead to pain, functional impair-
ments, and reduced quality of life. This study aimed to
evaluate the effects of combining kinesiology taping with
exercise on pain, temporomandibular joint (TMJ) range of
motion, sleep quality, depression levels, and cervical pro-
prioception in individuals with bruxism.

Materials and Methods: A total of 30 participants were
randomly assigned to two groups: a conventional therapy
(CT) group and a conventional exercise + kinesiology
taping (KT) group. Both groups underwent a two-week
treatment program. Pain, cervical joint position sense
(CJPS), range of motion (ROM), sleep quality, and de-
pression levels were assessed before and after treatment.
Results: Both groups showed significant improvements in
pain, depression levels, and sleep quality after treatment
(p<0.05). The KT group demonstrated enhanced CJPS and
maximum mouth opening, while the CT group showed
significant improvements in ROM (p<0.05). However, no
significant differences were found between the groups in
any outcomes (p>0.05).

Conclusions: The findings of this study indicate that exer-
cise exerts beneficial effects on pain, sleep quality, de-
pressive symptoms, and joint functionality in individuals
diagnosed with bruxism. Comparable positive outcomes
were observed when exercise was applied alone and in
combination with kinesiology taping; however, the addi-
tion of taping did not confer any additional clinical bene-
fit.

Keywords: Bruxism, exercise, kinesiology taping, physi-
otherapy
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Amag: Bruksizm, istemsiz dis sikma veya gicirdatma ile
karakterize olup agriya, fonksiyonel bozulmalara ve yasam
kalitesinde azalmaya yol acabilir. Bu ¢aligmanin amaci,
kinezyoloji bantlamas: ile egzersizin birlikte uygu-
lanmasinin, bruksizmi olan bireylerde agri, temporoman-
dibular eklem (TME) hareket agikligi, uyku kalitesi,
depresyon diizeyi ve servikal propriyosepsiyon iizerindeki
etkilerini degerlendirmeyi amaglamaktadir.

Materyal ve Metot: Calismaya toplam 30 katilimci
rastgele geleneksel tedavi (GT) grubu ve geleneksel egzer-
siz + kinezyolojik bantlama (KT) grubuna ayrildi. Her iki
grup da iki haftalik bir tedavi programina dahil edildi.
Tedavi Oncesi ve sonrasi agri, servikal eklem pozisyon
hissi (CJPS), hareket agikligi (ROM), uyku kalitesi ve
depresyon diizeyleri degerlendirildi.

Bulgular: Tedavi sonrasinda her iki grupta da agri, depre-
syon diizeyleri ve uyku kalitesinde anlamli iyilesmeler
sagland1 (p<0,05). KT grubunda servikal eklem pozisyon
hissi (CJPS) ve maksimum agiz agikliginda, GT grubunda
ise hareket acikliginda (ROM) belirgin gelismeler gézlen-
di (p<0,05). Ancak, tedavi sonrasi elde edilen tiim
sonuglar acisindan iki grup arasinda istatistiksel olarak
anlamli bir fark bulunmadi (p>0,05).

Sonug: Bu calisma, egzersizin bruksizmi olan bireylerde
agri, uyku Kkalitesi, depresyon diizeyleri ve eklem
fonksiyonu  iizerinde olumlu  etkileri  oldugunu
gostermektedir. Egzersizin tek basina veya kinezyoloji
bantlamasi ile birlikte uygulanmasinda benzer olumlu
sonuglar elde edilmistir; ancak bantlamanin ek bir klinik
fayda saglamadig1 goriilmisgtiir.

Anahtar Kelimeler: Bruksizm, egzersiz, fizyoterapi,
kinezyolojik bantlama
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INTRODUCTION

Bruxism, once defined solely as teeth clenching or
grinding, is now recognized as a complex motor
activity that may occur during sleep (sleep bruxism)
or wakefulness (awake bruxism), with potential
physiological or protective functions.' Sleep bruxism
involves rhythmic or sustained muscle activity,
while awake bruxism is characterized by repetitive
tooth contact and mandibular movements." The
global prevalence of sleep and awake bruxism is
reported as 15.9% and 23.8%, respectively, while in
Turkey, these rates are 14.1% and 28.2%, with a
combined prevalence of 38.8%.% Bruxism is a multi-
factorial condition influenced by psychosocial, bio-
logical, genetic, and environmental factors. Gender-
related hormonal differences, particularly in women,
may affect the severity and prevalence of both tem-
poromandibular disorders (TMDs) and bruxism.’
Although the role of morphological features remains
debated, psychosocial factors, especially stress and
anxiety, are increasingly acknowledged as key con-
tributors, particularly in awake bruxism.*”

The main objectives of bruxism treatment include
pain relief, reduction of muscle tension, restoration
of normal temporomandibular joint function, im-
provement of sleep quality, and enhancement of
overall quality of life.® Although there is no defini-
tive treatment for bruxism, both invasive and non-
invasive methods are used. Recently, reversible and
non-invasive approaches such as exercise, electrical
stimulation, manual therapy, and kinesiology taping
have gained prominence due to their safety and pa-
tient comfort, making them increasingly preferred in
clinical practice.”®

Physiotherapy for bruxism focuses on pain relief,
jaw function, and muscle relaxation.”Bruxism is a
centrally mediated behavioral activity, while TMDs
are musculoskeletal disorders with local pathology.
Though related, bruxism is a separate clinical condi-
tion and a potential risk factor for TMD. "
Kinesiology taping is used to support muscle func-
tion, improve proprioception, and reduce pain, and
may be as effective as occlusal splints in managing
bruxism symptoms.'"'? Bruxism is closely linked to
poor sleep quality and elevated psychological dis-
tress." Thus, evaluating both physical and psychoso-
cial outcomes is crucial in assessing treatment effec-
tiveness.

This study aims to investigate the combined effects
of kinesiology taping and exercise on pain, proprio-
ception, sleep quality, and psychological status in
individuals with bruxism. Existing literature offers
limited evidence on the integrated use of these inter-
ventions, particularly regarding proprioceptive out-
comes. Therefore, this study seeks to provide novel
insights into multidisciplinary physiotherapy ap-
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proaches for improving sensorimotor function and
overall symptom management in bruxism.

MATERIALS AND METHODS

Ethics Committee Approval: Ethical approval was
obtained from the Non-Interventional Clinical Re-
search Ethics Committee of Istanbul Medipol Uni-
versity (Date: 08.06.2023, decision no: 526). All
procedures adhered to the ethical standards set forth
in the Declaration of Helsinki for research involving
human subjects. Informed consent was obtained
from all participants prior to their enrollment in the
study.

Study Design: This single-blind, randomized study
included 36 participants aged 20-55 years, diag-
nosed with bruxism at Batident Clinic based on den-
tal history, clinical signs (e.g., tooth wear, jaw dis-
comfort), and masticatory muscle examination. Indi-
viduals with prior temporomandibular joint (TMJ)
trauma/surgery, facial pain (e.g., sinusitis, neural-
gia), inflammatory TMJ conditions, cervical limita-
tions, recent bruxism treatment, or kinesiology tape
allergy were excluded. Of the 52 individuals as-
sessed, 16 were excluded or declined participation.
Participants were randomly assigned (1:1) to either a
Conventional Exercise (CE) group (n=17) or a Kine-
siology Taping (KT) group (n=19) using randomiz-
er.org. During the study, 4 participants from the KT
group and 2 from the CE group withdrew. All partic-
ipants were blinded to group allocation and interven-
tion content.

Interventions:

Conventional Exercise Group: Each participant in
the study received patient education and a brochure
detailing the prescribed exercises to be performed as
a home program three days per week for a duration
of two weeks. The brochure included isometric neck
exercises and temporomandibular joint range of mo-
tion exercises, such as protrusion and retrusion
movements. To ensure correct and controlled execu-
tion, participants were instructed to perform all exer-
cises in front of a mirror. Each exercise was accom-
panied by step-by-step instructions, visual illustra-
tions, and specified repetition counts. The exercise
protocol was designed to be simple, reproducible,
and feasible for home application.'* Participants
were contacted via phone every four days to monitor
their adherence and to provide individualized feed-
back. Based on these follow-ups, the number of sets
for each exercise was adjusted according to individ-
ual needs. The two-week intervention period was
selected based on previous findings suggesting that
short-term interventions can lead to clinically mean-
ingful improvements in proprioception and symptom
relief among individuals with bruxism.'""> Addition-
ally, shorter programs may enhance patient compli-
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ance and facilitate applicability in routine physio-
therapy practice. Importantly, isometric neck exer-
cises were intentionally performed in different joint
positions (e.g., neutral, shortened, and lengthened),
while ensuring appropriate head and neck alignment
to optimize activation of the targeted cervical muscle
groups and proprioceptive stimulation. This ap-
proach is supported by literature indicating that per-
forming isometric contractions at varied joint angles
stimulates muscle spindles and joint receptors across
a broader range, thereby contributing to improve-
ments in joint position sense.'® (Figure 1)

Kinesiology Taping Group: In the KT group, kinesi-
ology taping was applied to the temporomandibular
region alongside the conventional exercise program.
A 24-hour patch test using a 2x2 cm tape on the
inner forearm was conducted to screen for allergic
reactions. Participants with adverse skin responses
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were excluded. Taping was performed every three
days for two weeks by a certified physiotherapist
using 5 cm-wide Kinesio® Tape Tex Gold. The tape
edges were rounded to prevent peeling, and skin was
prepared to ensure proper adhesion. During applica-
tion, participants maintained relaxed facial and cer-
vical posture without jaw clenching. The tape was
cut into a Y-shape, stretched 10-15%, and applied
over the masseter muscle.'""'* (Figure 2).

Outcome Measures: The participants were evaluat-
ed at baseline and after the two-week intervention
for pain intensity, jaw joint range of motion, joint
position sense, psychological status using the Beck
Depression Inventory, and sleep quality using the
Pittsburgh Sleep Quality Index.

Pain: The Visual Analog Scale (VAS) is a tool used
to measure the intensity of pain experienced by an
individual on a scale from 0 to 10. A score of 0 rep-

Figure 1. Conventional Exercise Program.

Figure 2. Kinesiology Taping Application.
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resents no pain, while a score of 10 indicates unbear-
able pain. Pain assessment was conducted through
palpation of the masseter and temporalis muscles,
which are commonly involved in bruxism-related
discomfort."”

Assessment of Range of Motion: The active TMJ
range of motion was measured in centimeters using
a linear ruler. Maximum mouth opening, lateral
movements (right and left), and protrusion were as-
sessed by measuring the distance between the teeth
during specific mandibular movements. During
these assessments, the participants were seated in an
upright position with their heads in a neutral align-
ment and their eyes directed forward. For the mouth
opening measurement, the mandible was allowed to
move freely, and the maximum vertical distance
between the upper and lower central incisors was
measured in centimeters using a ruler.'®

Cervical Joint Position Error Test: The Cervical
Joint Position Error Test assesses an individual's
ability to return their head to its original neutral po-
sition after performing maximal rotation in the trans-
verse and sagittal planes. In this study, cervical joint
position sense was assessed using a laser pointer and
target system. Participants performed head move-
ments (flexion, extension, right and left rotation)
with eyes open and then closed, and the deviation
from the original neutral position was measured to
determine joint position error."’

Beck Depression Inventory: The Beck Depression
Inventory (BDI) is a 21-item questionnaire that eval-
uates the severity of depression symptoms. Each
item is scored from 0 to 3, yielding a total score be-
tween 0 and 63. Higher scores indicate greater levels
of depression, categorized as minimal, mild, moder-
ate, or severe.”’

The Pittsburgh Sleep Quality Index: The Pittsburgh
Sleep Quality Index (PSQI) assesses sleep quality
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based on seven components, each scored from 0 to
3. The total score ranges from 0 to 21, with scores
above 5 indicating poor sleep quality. The majority
of items are completed through participant self-
reporting.”'

Statistical Analysis: Data were analyzed using IBM
SPSS Statistics v26. Descriptive statistics included
frequency, percentage, mean, SD, median, mini-
mum, and maximum. Scale reliability was assessed
with Cronbach’s Alpha (=0.60 acceptable). Normali-
ty was evaluated via skewness (+2) and kurtosis
(<7). Between-group comparisons used the Inde-
pendent Samples t-test; within-group comparisons
used the Paired Samples t-test. A p-value <0.05 was
considered statistically significant.

RESULTS

A total of 30 participants were included in the study,
with 15 in the Conventional Therapy (CT) group and
15 in the Kinesiology Tape (KT) group. The mean
age was 32.13 £ 10.58 years in the CT group and
36.73 + 10.92 years in the KT group. The gender
distribution differed notably between the groups: in
the CT group, 11 participants (73%) were male and
4 (27%) were female, whereas in the KT group, only
1 participant (7%) was male and 14 (93%) were fe-
male. The mean Body Mass Index (BMI) was 26.19
+ 4.80 kg/m? in the CT group and 23.78 + 3.98 kg/
m? in the KT group. There were no statistically sig-
nificant differences between groups in pre-treatment
measurements for pain (VAS), maximum mouth
opening, protrusion, cervical joint position error
flexion, right rotation and left rotation (CJPE), de-
pression (BDI), or sleep quality (PSQI). However,
the KT group showed significantly higher baseline
values for right and left lateral TMJ motion
(p=0.001 and p=0.003) and lower CJPE in extension
compared to the CT group (p=0.035) (Table 1).

Table 1. Intergroup distribution of pre-treatment measurements.

Variables CT Group KT Group t P d
(n=15) (n=15)

VAS 3.47+1.36 4.20+1.97 1.187 0.245 0.433
Maximum Mouth Opening (cm) 5.26+0.77 4.87+0.79 -1.361 0.184 -0.497
Right Lateral ROM ° 0.93+0.18 1.41+0.48 3.584 0.001 1.309
Left Lateral ROM® 0.94+0.28 1.45+0.55 3.191 0.003 1.165
Protrusion 0.45+0.20 0.72+0.47 2.014 0.054 0.735
Cervical Joint Position Error Flexion® 9.49+7.01 7.47+3.49 -0.996 0.328 -0.364
Cervical Joint Position Error Extension® 9.83+6.63 5.43+£3.91 -2.218 0.035 -0.810
Cervical Joint Position Error Right Rotation® 10.75+7.24 9.47+6.89 -0.493 0.626 -0.180
Cervical Joint Position Error Left Rotation® 10.50+4.62 9.30+6.63 -0.575 0.570 -0.210
Beck Depression Inventory 10.67+5.96 14.2747.16 1.497 0.146 0.547
Pittsburgh Sleep Quality Index 5.80+3.19 6.13+2.50 0.318 0.753 0.116
Age (yrs) 32.13+£10.58 36.73+10.92 - - -
Male, n (%) 11 (%73) 1(7) - - -
Female, n (%) 4 (%27) 14 (93) - - -
BMI 26.194+4.80 23.784+3.98 - - -

CT: Conventional Therapy Group; KT: Kinesiology Tape Group; ROM: range of Motion; VAS: Visual Analog Scale. Statistical Method:
Independent Samples t-test for between-group comparisons; BMI: Body Mass Index.
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VAS significantly decreased in both groups: from
3.47+£1.36 to 1.80£1.26 in the CT group (p<0.05,
d=1.235), and from 4.20+1.97 to 2.13+£1.77 in the
KT group (p=0.001, d=1.154). Maximum mouth
opening also improved significantly, increasing from
5.26+0.77cm to 5.54+£0.76cm in the CT group
(p=0.004, d= -0.909), and from 4.87+0.79 cm to
5.234£0.77 cm in the KT group (p<0.05, d= -1.253).
Right lateral ROM increased from 0.93+0.18° to
1.11+0.18° in the CT group (p=0.009, d= -0.808),
and from 1.41+0.48° to 1.58+0.67° in the KT
group (p=0.104, d= -0.449). Similarly, left lateral
ROM showed improvement in the CT group
(0.94+0.28° to 1.07+0.29°, p=0.036, d= -0.620),
while the change in the KT group was not signifi-
cant (1.45+0.55° to 1.51+0.51°, p=0.464, d= -0.194).
Protrusion increased significantly in the CT group
(0.45+£0.20 to 0.58+0.19, p=0.003, d= -0.945), but
not in the KT group (0.72+£0.47 to 0.82+0.35,
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p=0.140, d=-0.404). Regarding CJPE, flexion im-
proved significantly in the KT group (7.47+£3.49° to
5.09£2.57°, p=0.024, d=0.656), but not in the CT
group (9.49+7.01° to 8.52+5.63°, p=0.625,
d=0.133). Similarly, improvements were observed in
extension (KT: p=0.045, d=0.568; CT: p=0.234,
d=0.332), right rotation (KT: p=0.049, d=0.558; CT:
p=0.354, d=0.256), and left rotation (KT: p=0.012,
d=0.741; CT: p = 0.001, d = 1.185), with the KT
group showing statistically significant reductions in
all directions except flexion in the CT group. Psy-
chological parameters also improved significantly.
BDI scores decreased from 10.67+5.96 to 6.0743.45
in the CT group (p=0.002, d=1.040), and from
14.27+7.16 to 7.73£5.69 in the KT group (p=0.004,
d=0.899). Likewise, PSQI scores improved in both
groups (CT: 5.80+3.19 to 4.93+2.49, p=0.010,
d=0.797; KT: 6.134£2.50 to 4.20+£2.11, p=0.005,
d=0.847) (Table 2).

Table 2. Comparison of within-group changes in pre- and post-treatment measurements for the groups.

CT Group

KT Group

Pre-tre Post-tre t p

d Pre-tre Post-tre t p d

VAS 3.47+1.36 1.80+1.26 4.620  0.0001

Maximum 5.26+0.77 5.54+0.76 -3.400  0.004
Mouth Open-
ing (cm)

Right Lateral

ROM°

Left Lateral
ROMP°

Protrusion

0.93+0.18 1.11+0.18 -3.025  0.009

0.94+0.28 1.07+0.29 -2.320  0.036

0.45+0.20
9.49+7.01

0.58+0.19
8.52+5.63

-3.537
0.499

0.003

Cervical 0.625
Joint Position
Error Flex-
ion®

Cervical
Joint Position
Error Exten-
sion®
Cervical
Joint Position
Error Right
Rotation
Cervical
Joint Position
Error Left
Rotation®
Beck Depres-
sion Invento-
ry

Pittsburgh
Sleep Quality
Index

9.83+6.63 7.78+4.24 1.243 0.234

10.75+£7.24 8.71£5.97 0.958 0.354

10.50+4.62 5.37£3.04 4.433 0.001

10.67+5.96 6.07+3.45 3.890 0.002

5.80+3.19 4.93+2.49 2.982 0.010

1.235 4.20£1.97 2.13£1.77 4.468 0.001 1.154

-0.909  4.87+0.79 5.23+0.77 -4.852  0.0001  -1.253

-0.808 1.41+0.48 1.58+0.67 -1.738 0.104 -0.449

-0.620 1.45+0.55 1.51£0.51 -0.752 0.464 -0.194

-0.945
0.133

0.72+0.47
7.47£3.49

0.82+0.35
5.09+£2.57

-1.563
2.540

0.140
0.024

-0.404
0.656

0.332 5.43+£3.91 4.09+£2.45 2.198 0.045 0.568

0.256 9.47+6.89 7.01+£5.28 2.160 0.049 0.558

1.185 9.30+6.63 4.53+2.46 2.868 0.012 0.741

1.040  14.27£7.16  7.73+5.69 3.481 0.004 0.899

0.797 6.13£2.50 4.20+2.11 3.281 0.005 0.847

CT: Conventional Therapy Group; KT: Kinesiology Tape Group; ROM: range of motion; VAS: Visual Analog Scale. Statistical Method:
Paired Samples t-test for within-group comparisons; Pre-tre: Pre-treatment; Post-tre: Post-treatment.
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Despite these within-group improvements, no statis-
tically significant differences were found between
the CT and KT groups when comparing post-
treatment change scores for any outcome variable
(p>0.05 for all). Between-group effect sizes were
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small (e.g., VAS: d=—0.249; BDI: d=0.318; PSQI:
d=-0.593), suggesting that kinesiology taping did
not yield superior outcomes over conventional exer-
cise alone (Table 3).

Table 3. Comparison of the differences in measurements between pre- and post-treatment across groups.

Variables CT Group KT Group t P d
(n=15) (n=15)

VAS -1.67+1.40 -2.07+1.79 -0.682 0.501 -0.249
Maximum Mouth Opening (cm) 0.28+0.32 0.36+0.29 0.722 0.476 0.264
Right Lateral ROM° 0.17+0.22 0.17+0.39 0.001 0.999 0.001
Left Lateral ROM® 0.13+0.22 0.06+0.31 -0.746 0.462 -0.272
Protrusion (cm) 0.13+0.14 0.10+0.25 -0.364 0.719 -0.133
Cervical Joint Position Error Flexion® -0.97+7.50 -2.39+3.64 -0.660 0.515 -0.241
Cervical Joint Position Error Extension® -2.05+6.40 -1.33£2.35 0.409 0.686 0.149
Cervical Joint Position Error Right Rotation® -2.04+8.24 -2.46+4.41 -0.174 0.863 -0.064
Cervical Joint Position Error Left Rotation® -5.13+4.49 -4.77+6.44 0.181 0.858 0.066
Beck Depression Inventory -4.60+4.58 -6.53+7.27 -0.872 0.391 -0.318
Pittsburgh Sleep Quality Index -0.87+1.13 -1.93+2.28 -1.623 0.116 -0.593

CT: Conventional Therapy Group; KT: Kinesiology Tape Group; ROM: range of motion; VAS: Visual Analog Scale. Statistical Method:
Independent Samples t-test for comparison of change scores between groups.

DISCUSSION AND CONCLUSION

This study demonstrated that both exercise and kine-
siology taping effectively improved pain, jaw mobil-
ity, cervical proprioception, sleep quality, and de-
pressive symptoms in individuals with bruxism. Alt-
hough intergroup differences were not significant,
greater improvements in cervical joint position sense
and sleep quality were observed in the taping group,
highlighting the value of combined interventions
targeting both jaw and cervical regions.

Findings support the growing evidence that super-
vised jaw exercises, especially with stretching, are
effective for TMD, as confirmed by a recent network
meta-analysis.”> Additionally, improved cervical
proprioception in the taping group aligns with re-
search linking TMD and bruxism to cranio-cervical
sensorimotor deficits.”* Kinesiology taping may
enhance joint position sense by stimulating mecha-
noreceptors, and previous studies have shown it re-
duces cervical joint position error.’® These results
underscore the importance of incorporating cervical-
focused strategies in bruxism rehabilitation.

Our study demonstrated significant reductions in jaw
pain and improvements in mandibular range of mo-
tion following an exercise and kinesiology taping
protocol. These findings align with existing evi-
dence supporting physiotherapy as an effective ap-
proach for managing TMD and bruxism. Zhang et
al. reported that jaw exercises are as effective as
stabilization splints in improving pain and mouth
opening.”’ Similarly, Kadioglu et al. found that an 8-
week physiotherapy program reduced TMD pain and
symptom severity in bruxism patients.'* Conserva-
tive interventions were shown to be as effective as
occlusal appliances in improving function."*** Alt-

hough some studies suggest that adding kinesiology
taping to exercise enhances outcomes.”® We found
no additional benefit, possibly due to differences in
taping techniques or shorter treatment duration. This
contrasts with findings by Yazici et al., who reported
immediate pain reduction with taping and manual
therapy in bruxism."> Notably, our protocol did not
include manual therapy, which may have influenced
results. Overall, these findings support the use of
multimodal physiotherapy including exercise, tap-
ing, and manual techniques as a non-invasive, evi-
dence based strategy for TMD and bruxism manage-
ment 131427.28

This study observed a reduction in self-reported de-
pression levels following the intervention, highlight-
ing the link between bruxism and psychological well
-being. Psychological factors such as stress, anxiety,
and depression play a key role in the etiology and
severity of bruxism."? Bruxism is often considered a
psychosomatic condition, with higher anxiety levels
frequently reported among affected individuals."
Improvements in mood may result from reduced
pain and improved sleep, while pre-existing psycho-
logical distress may also contribute to bruxism on-
set.” The type of bruxism may influence this rela-
tionship: while stress and anxiety are linked to both
awake and sleep bruxism, depression appears more
closely associated with awake bruxism.”® These
findings underscore the importance of incorporating
stress management and psychological support into
physiotherapeutic care.

The improvements in sleep quality observed in indi-
viduals with bruxism emphasize the importance of
addressing sleep-related factors in physiotherapy.
Bruxism is frequently associated with disrupted
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sleep architecture, psychological distress, and in-
creased daytime fatigue.”>*’ Evidence suggests that
physiotherapeutic interventions, such as exercise and
manual therapy, can reduce pain and enhance sleep
quality."* By targeting nocturnal muscle hyperactivi-
ty, these approaches may help restore healthier sleep
patterns. Therefore, sleep assessment should be con-
sidered a routine component of physiotherapy in
bruxism management.

In conclusion, both exercise and kinesiology taping
were effective in alleviating bruxism symptoms and
enhancing physical and psychological well-being.
However, limitations such as short intervention du-
ration, lack of long-term follow-up, gender imbal-
ance, and unassessed sleep-related factors should be
addressed in future studies with larger and more
diverse populations.
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ABSTRACT

Objective: Long-term and high-dose morphine (H-MRP)
treatments for neuropathic pain cause the body to become
extremely susceptible to morphine tolerance, which in-
creases the amount of toxic reactive oxygen species
(ROS), apoptosis, and calcium (Ca”") entering the neuron.
It has been known that curcumin (CRC) decreased these
increases in ROS-damaged SH-SYSY cells by blocking
the TRPV4 cation channel. It has not been studied wheth-
er CRC can also suppress the high levels of ROS and
apoptosis caused by H-MRP in SH-SYSY cells by affect-
ing TRPV4. So, the study was carried out to investigate
whether CRC can suppress the high level of mitochondrial
ROS and apoptosis.

Materials and Methods: In the SH-SYSY, four primary
groups were induced as control, normal morphine (N-
MRP) (50 uM for 24h), H-MRP (500 uM for 24h), H-
MRP + CRC (5 uM for 24h).

Results: While the incubations of TRPV4 antagonist
(ruthenium red) and CRC decreased the H-MRP-induced
increases of apoptosis, caspase-3, caspase-8, caspase-9,
ROS, mitochondrial dysfunction, debris number, and lipid
peroxidation levels, the TRPV4 agonist (GSK1016790A)
stimulation further increased these levels. The CRC in-
creased glutathione, glutathione peroxidase, live cell num-
ber, and cell viability percentage, all of which were de-
creased by H-MRP.

Conclusions: The levels of H-MRP-induced neuronal
death and mitochondrial oxidative stress were reduced by
CRC treatment through TRPV4 inhibition. For H-MRP-
induced mitochondrial oxidative neuronal injury, CRC is
a potential treatment option.

Keywords: Curcumin, neuronal injury, mitochondrial
oxidative stress, morphine, TRPV4 channel
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Amagc: Noropatik agriy tedavi etmek igin yiiksek doz (H-
MRP) ve uzun siireli morfin uygulanmas: kullanilir. Bu-
nunla birlikte, H-MRP tedavisi, morfin toleransi, asir1
reaktif oksijen tiirleri (ROS) iiretimi, apoptozis ve Ca*
akiginin artmasina neden olur. Sinir hasar1 nedeniyle zarar
goren SH-SYSY sinir hiicrelerinde, kurkumin (CRC)
TRPV4 katyon kanalini inhibe ederek ROS'un neden oldu-
gu apoptozis artisin1 azaltir. H-MRP, SH-SYSY hiicrele-
rinde TRPV4 katyon kanalmni inhibe ederek asir1 ROS ve
apoptozis olusumunu dnlemek i¢in CRC etkisi heniiz aras-
tirllmamustir. Bu ¢alismada, CRC tedavisinin TRPV4 ka-
nalin1 diizenleyerek mitokondriyal ROS iiretimini ve apop-
tozis olusumunu H-MRP inkiibasyonunu nasil etkiledigini
SH-SYS5Y hiicrelerinde arastirildi.

Materyal ve Metot: SH-SY5Y hiicrelerinde dort ana grup
olusturuldu. Bunlar; kontrol, normal morfin (N-MRP) (50
uM ve 24 saat), H-MRP (500 uM ve 24 saat) ve H-MRP +
CRC (5 uM ve 24 saat).

Bulgular: TRPV4 agonisti (GSK1016790A) ile inkiibas-
yon, ROS, mitokondriyal fonksiyon bozuklugu, debris (6lil
hiicre art1g1), apoptosis, kaspaz -3, kaspaz -8, kaspaz -9 ve
lipit peroksidasyon diizeylerini artirdi. Bununla birlikte,
TRPV4 antagonisti (rutenyum kirmizist) ve CRC inkiibas-
yonlar1 bu artiglar1 azaltti. Rutenyum kirmizisi ve CRC
inkiibasyonlari, H-MRP inkiibasyonunun neden oldugu
hiicre canlilig1 yiizdesi, canli hiicre sayisi, glutatyon ve
glutatyon peroksidaz diizeyleri azaliglarini artirdi.

Sonu¢: CRC tedavisi, TRPV4 kanalim1 baskilayarak H-
MRP'nin mitokondriyal oksidan ve sinir hiicre 6limii etki-
lerini azaltti. H-MRP neden oldugu mitokondriyal oksida-
tif stres ve sinir hiicre harabiyetini 6nlemek i¢in CRC teda-
visi alternatif bir kaynak tedavi olarak goziikmektedir.
Anahtar Kelimeler: Kurkumin, sinir hasari, mitokondri-
yal oksidatif stres, morfin, TRPV4 kanali
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INTRODUCTION

Present chronic pain management methods are typi-
cally ineffective and insufficient. Neuropathic pain
is commonly treated with opioids, such as mor-
phine.! Conversely, prolonged exposure to large
doses of morphine causes analgesic tolerance.' Mor-
phine analgesic tolerance lowers endogenous antiox-
idant levels and induces oxidative stress in a dose-
dependent manner.” So, morphine has antiapoptotic
and antioxidant properties at normal dosages, but at
high doses (H-MRP), it can increase Ca*" influx and
cause cell death and damage in neuronal cell lines
and experimental animal models due to mitochondri-
al reactive oxygen species (ROS).***

As a natural taste and polyphenol with numerous
neuroprotective and cognitive-increasing features,
curcumin (CRC) is one of the therapeutic plants that
has a significant impact on opioid dependence in
cells.®” There is evidence that CRC reduces mor-
phine dependency in the hippocampus via having
anti-apoptotic and antioxidant properties.® Further-
more, CRC has been demonstrated to prevent opioid
tolerance and dependence by inhibiting Ca*" influx
through the modification of Ca®"/calmodulin-
dependent protein kinase II.° In an animal model of
neurodegenerative disorders, CRC has also been
shown to inhibit neuronal cells. "

Numerous biological processes, including as mor-
phine-induced oxidative stress and death, have been
shown to need the TRP, a non-selective cation chan-
nel superfamily.”'' In the TRP superfamily, TRP
vanilloid 4 (TRPV4) is a member. GSK1016790A
(GSK) and H,0, are two examples of pharmaceuti-
cal substances that activate TRPV4."> Prior research
showed that non-selective TRPV4 inhibitors, such as
ruthenium red (RuR), reduced oxidant and apoptotic
indicators.'>!*!* Moreover, TRPV4 has been demon-
strated to be highly expressed in SH-SY5Y neuronal
cells,”” and it has been reported that TRPV4 inhibi-
tion in SH-SYSY cells results in oxidative and apop-
totic effects via stimulating GSK.'

CRC improves mitochondrial activity, scavenges
free radicals, including ROS and lipid peroxidation
(LPO), and reduces tissue oxidative damage in SH-
SYSY neural cells.”"* CRC also inhibits ROS-
sensitive TRP channels, including TRPV4 and TRP
melastatin 2 (TRPM2).'>!>!%1617 The injection of
resveratrol in diabetes mellitus reduced the increases
caused by morphine-mediated stimulation, which
increased ROS, caspases, and apoptosis due to an
excessive Ca*" influx.>'!"'®

The suppression of oxidative stress-dependent TRP
channel inhibition thereby influenced the degree of
morphine-induced oxidative damage and apoptosis.
CRC has not yet been investigated for its ability to
suppress the disruptive effects of H-MRP on neu-
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ronal cells via modulating TRPV4. Thus, this inves-
tigation was realized to determine the protective
effect of CRC on H-MRP-induced mitochondrial
oxidative stress and apoptosis in SH-SY5Y neuronal
cells.

MATERIALS AND METHODS

Ethics Committee Approval: The ethics committee
accepted the study, which used cells cultivated using
commercial cell culture. Ethics committee approval
of this project is not required.

Cells: A common cell line used in TRPV4 research,
including morphine addiction and numerous neuro-
logical disorders, is SH-SY5Y.'>!*!8 For this reason,
the cells (ATCC, VA, USA) were employed in the
current investigation as a model for neural cell cul-
ture. The SH-SYSY was cultivated in a cell culture
setting, as documented in earlier research.'>'*!7 90%
DMEM/Ham's F12 equal mixture, 10% fetal bovine
serum, and 1% antibiotic mixture comprised the
medium mixture.'* 7

Experimental  Groups: Four groups—control
(CON), N-MRP, H-MRP, and H-MRP + CRC—
were each given a 25 cm? sterile flask with 1x10’
SH-SYS5Y cells. In the plate reader experiments, the
TRPV4 channel in the cells of four groups was acti-
vated with 100 nM GSK despite being blocked by 1
1M RuR incubation.'*"’

In the incubator, the SH-SY5Y cells in the CON
group were maintained for twenty-four hours. The
cells in the N-MRP and H-MRP groups were cul-
tured for 24h after being treated with 50 uM and 500
uM of MRP, respectively.” 500 uM morphine and 5
uM CRC (Sigma—Aldrich Inc., St. Louis, MO, USA)
were administered to the cells of the H-MRP and
CRC combination group for a duration of 24h."*!"’
N-MRP doses were reported in different cells be-
tween 10 uM and 50 uM, although the H-MRP dose
in the cells was reported between 500 uM and 1000
uM.>"?° Hence, the N-MRP dose was used as 50
uM, although the H-MRP dose was used as 500 uM
in the SH-SYS5Y cells of the current study.

Stock solutions of CRC, GSK, and RuR were pre-
pared in dimethyl sulfoxide. Then their appropriate
concentrations were added to the cell culture medi-
um.

Cell Viability, Number and Debris Counts: Debris
(organic waste left over after cell death) and cells
were counted using a Casy Modell TT automatic cell
counter (Roche, Reutlingen, Germany)."*'” The per-
centage changes were used to display the cell viabil-
ity. But for viable cell counts, x10” per milliliter was
employed, and for debris numbers, x10° per millili-
ter.

Analyses for Apoptosis, Cell Viability, Caspase-3, -
8, and -9: A commercial APOPercentage kit
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(Biocolor Ltd., Co Antrim, UK) was utilised to
measure the apoptosis of SH-SY5Y. By employing
the Infinite PRO 200 microplate reader (Tecan Aus-
tria GmbH, Groedig, Austria), changes in apoptosis
were identified in absorbance at 550 nm.'®"”

The CASY cell viability electronic count analysis
was performed in conjunction with MTT for the cell
viability experiments. Each white well received 100
microliters of MTT (five mg per ml) in 1xPBS, and
the cells were then incubated for 3—4 hours at 37 °C.
Five hundred microliters of dimethyl sulfoxide were
employed to dissolve the formazan crystals. Follow-
ing a minute of shaking the 96 white well plates, a
microplate reader (Infinite 200 PRO) was used to
measure the absorbance at 492 nm.'®"

The Infinite PRO 200 microplate reader was used to
measure the cleavage of the substrates for caspase-3
(Ac-DEVD-AMC), caspase-8 (Ac-VETD-AMC),
and caspase-9 (Ac-LEHD-AFC) (Bachem, Heidel-
berg, Germany). Under the Infinite PRO 200, the
excitation (380 nm) and emission (460 nm) wave-
lengths were kept constant. The alterations of the
caspases were captured by the fluorescence
units.'®"’

These ApoPercentage and substrate loadings were
followed by 30-minute cell stimulation with 100 nM
GSK, either with or without a TRPV4 inhibitor (1
uM RuR), in order to quantify the TRPV4-dependent
apoptosis induction and caspase releases in the cells
of four groups. Once the fluorescence units were
determined, the results related to caspases and apop-
tosis were shown as percentage changes from the
control (fold increase).

Analyses for Measuring ROS' Generation and Mi-
tochondrial Membrane Dysfunction: The ROS
probe (DCFH-DA) (Cat # D399, Thermo Fisher
Scientific) and JC-1 dye (2 pg/ml; Cat # T3168,
Thermo Fisher Scientific) were used to incubate the
cells in order to analyze ROS generation and mito-
chondrial membrane malfunction. Following that,
the cells were incubated for 30 minutes at 37 °C in
the dark. After that, the changes of DCFH-DA and
JC-1-stained cells in fluorescence intensity were
recorded using an Infinite Pro 200 plate reader. Fol-
lowing the measurement of fluorescence intensity,
the results were displayed as a percentage of the
control (experiment/control).

The cells of four groups were stimulated with 100
nM GSK for 30 minutes, either with or without a
TRPV4 inhibitor (1 uM RuR), after these DCFH-DA
and JC-1 loadings, in order to quantify the TRPV4-
dependent ROS and mitochondrial dysfunction. Fol-
lowing the calculation of fluorescence units, the
ROS and mitochondrial dysfunction data were
shown as percentage changes from the control (fold

Haci Omer Osmanlioglu

increase).

Glutathione (GSH), Lipid Peroxidation (LPO) and
Glutathione Peroxidase (GSH-Px) Analysis: In the
frozen SH-SYSY samples, the total protein content
and the optic density (absorbance) values of LPO
(532 nm), GSH (412 nm), and GSH-Px (412 nm)
were measured using a  spectrophotometer
(Shimadzu-UV1800, Kyoto, Japan). The concentra-
tions of GSH and LPO in SH-SY5Y were expressed
in micromoles per gram of protein. IU per g of pro-
tein is the measure of GSH-Px activity in the SH-
SYS5Y cells.

Analysis of the Data: The data is presented as mean
standard deviation (SD). The comparison was done
using one-way analysis of variance followed by
Tukey’s post hoc test to compare between groups
(SPSS, Inc., Chicago, IL, USA), where p-values less
than 0.05 were identified.

RESULTS

The cell viability percentage (Figure 1A) and viable
cell number (Figure 1B) of H-MRP groups were
lower than those of the control (CON) and N-MRP
groups, but they were higher in the H-MRP + CRC
group than in the H-MRP group (p < 0.05). The H-
MRP group had a higher debris number (Figure 1C)
CON and N-MRP groups, whereas the supplementa-
tion of CRC in the H-MRP + CRC group had a low-
er debris number than the H-MRP group (p < 0.05).
Compared to the CON, H-MRP, and H-MRP +
CRC, the CON + GSK, H-MRP + GSK, and H-MRP
+ CRC + GSK groups showed higher percentages of
apoptosis (Figure 2), caspase-3 (Figure 3A), caspase
-8 (Figure 3B), and caspase-9 (Figure 3C) (p <
0.05). For the CON + GSK + RuR, H-MRP + GSK
+ RuR, and H-MRP + CRC + GSK + RuR groups,
however, the treatments of RuR and CRC reduced
their percentages (p < 0.05).

In the CON + GSK, H-MRP + GSK, and H-MRP +
CRC + GSK groups, JC-1 (Figure 4A) and DCFH-
DA (Figure 4B) were higher than in the CON, H-
MRP, and H-MRP + CRC, respectively (p < 0.05).
For the CON + GSK + RuR, H-MRP + GSK + RuR,
and H-MRP + CRC + GSK + RuR groups, however,
the treatments of RuR and CRC reduced their per-
centages (p < 0.05).

In comparison to the H-MRP + CRC group, the
GSH level (Figure 5SA) and GSH-Px activity (Figure
5B) of the H-MRP groups were lower (p < 0.05) but
higher than those of the CON and N-MRP groups.
The LPO level was lower in the H-MRP + CRC
group than in the H-MRP group (p < 0.05), whereas
the LPO level was greater in the H-MRP group
(Figure 5C) than in the control (CON) and N-MRP
groups.
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Figure 1. The cell viability percentage, viable cell count, and debris number of SH-SYSY cells changed when

CRC (5 uM) was incubated with H-MRP (500 pM). (Mean £ SD). A. cell viability percentage. B. Viable cell number. C.
Debris number. (°p < 0.05 versus (vrs.) CON and N-MRP. °p < 0.05 vrs. H-MRP).
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Figure 2. The incubation of CRC (5 uM) modulated H-MRP (500 uM), causing an increase in apoptosis in the
SH-SYS5Y. (Mean = SD and n=3). Apoptosis percentage. The TRPV4 channel in the cells was stimulated by 100 nM GSK, alt-
hough it was inhibited by 1 uM RuR. (*p < 0.05 versus (vrs.) control (CON) and N-MRP. ®p < 0.05 vrs. CON+GSK. p < 0.05 vrs. N-MRP,
N-MRP + GSK, and N-MRP + GSK + RuR. dp < 0.05 vrs. H-MRP. °p < 0.05 vrs. H-MRP + GSK. fp < 0.05 vrs. H-MRP + GSK + RuR. ¥p
<0.05 vrs. H-MRP + CRC. "p < 0.05 vrs. H-MRP + CRC + GSK).
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DISCUSSION AND CONCLUSION

I found that giving CRC to the neuronal cells re-
duced the H-MRP-mediated increase in oxidative
neurotoxicity and apoptosis in the current study by
inhibiting the TRPV4 cation channel and increasing
GSH and GSH-Px.

Morphine affects intracellular Ca** levels in two
ways. According to certain research, administering
H-MRP reduced the level of Ca® in many brain re-
gions. Increased binding sites to voltage-gated cal-
cium channel blockers (nimodipine) are prevented
when morphine and Ca®" channel blockers are ad-
ministered at the same time.* TRPM2 channel block-
ers may increase ATP generation in SH-SYSY and
experimental animal neurons while reducing mito-
chondrial oxidative damage.'>'® TRPM2 cation
channel stimulation enhanced the oxidant and apop-
totic effects of morphine, while its inhibition re-
duced these effects in the mouse and rat dorsal root
ganglion.'®* The results in the dorsal root ganglion
showed a comparable protective effect from TRPV1
channel blockage.® To the best of my knowledge,
no studies have examined how TRPV4 affects the
oxidative and apoptotic characteristics of H-MRP in
brain cells. While the TRPV4 antagonist (RuR) de-
creased the apoptotic and oxidant activities of H-
MRP in the SH-SY5Y cells, TRPV4 activation in
the current study further increased them. It seems
that while oxidative damage and neuronal death
were decreased when TRPV4 stimulation-mediated
Ca®" influx was decreased, both events were in-
creased when TRPV4 stimulation-mediated Ca®*
influx was increased.

TRPV4 stimulation results in increased mitochondri-
al Ca®" uptake in the kidney, dorsal root ganglion,
and SH-SYS5Y cells. This leads to an increase in
ROS production and cell death indicators (apoptosis,
caspase-3, caspase-8, and caspase-9) that are caused
by dysfunction of the mitochondrial mem-
brane.'>'*'® The effects of morphine on the rat hip-
pocampal TRPM2 stimulator have been reported.’
The oxidant (ROS and LPO) and apoptotic (caspase-
3, caspase-8, and caspase-9) indicators are thus en-
hanced as a result of TRPV4 stimulations and in-
creased mitochondrial membrane failure.* Converse-
ly, the percentage of oxidant and apoptotic indica-
tors, such as SH-SYSY, in neural cells is decreased
when TRPV4 is suppressed.'>'*'® The information
that is now available indicates that H-MRP-induced
TRPV4 activation was the source of the increased
mitochondrial membrane dysfunction in SH-SY5Y.
In turn, this resulted in a decrease in cell viability
but an increase in caspase-3, -8, and -9, ROS, LPO,
and apoptosis. TRPV4 blocker (RuR) and CRC
treatment influenced the changes. According to the
current findings, CRC incubation decreased Parkin-
sonism-induced increases in mitochondrial dysfunc-

Haci Omer Osmanlioglu

tion, ROS, LPO, caspases, and apoptosis in SH-
SYSY cells by inhibiting TRPV4." In mice, mor-
phine therapy altered the anti-hyperalgesic effects of
neurotoxin  GsMTx4-based 17-residue peptide,
which inhibits TRPV4.** By raising GSH-Px activity
and GSH levels in the rat hippocampal region, the
CRC therapy enhanced H-MRP-induced elevations
in LPO, caspase-3, and caspase-9 activities.® The
TRPV4 channel was stimulated in human embryonic
kidney 293 and mesenteric artery endothelial cells
by CRC, which is contrary to the findings.”> The
CRC treatment reduced the rise in nitric oxide radi-
cals and H-MRP-induced memory impairment in the
brain of rats.’

The observed reductions in GSH-Px activity and
GSH level suggest that components of the thiol re-
dox antioxidant system contribute to regulating the
oxidative imbalance induced by H-MRP. After incu-
bation with CRC or TRPV4 suppression with RuR,
the oxidative effects of H-MRP decreased, as shown
by lower levels of ROS and LPO, while GSH levels
and GSH-Px activity increased. These findings im-
ply that RuR and CRC increase GSH levels and
GSH-Px activity while decreasing LPO and ROS. It
is well-known that GSH-Px transforms H,O, into
water. GSH is used as a substrate by GSH-Px during
the process. The antioxidant property of CRC is re-
sponsible for its strong scavenging of a range of
oxidants, such as superoxide radicals, hydroxyl radi-
cals, and H,0,.2%?? Consistent with the findings,
CRC therapy has been shown to restore GSH level
and GSH-Px activity in SH-SYS5Y cells while lower-
ing LPO concentration.”> The LPO caused by H-
MRP was also reduced by the CRC treatment by
raising GSH-Px activity and GSH levels in the rat
hippocampal region.® Present results are in line with
these observations.®"

In conclusion, TRPV4 attenuation during CRC incu-
bation protected SH-SYS5Y cells from H-MRP-
mediated apoptotic and oxidative mediators because
TRPV4 inhibition downregulated neuronal damage.
Even while CRC therapy reduces H-MRP-induced
oxidative neurotoxicity and apoptosis, it may still
trigger TRPV4-mediated caspases, ROS, mitochon-
drial dysfunction, and LPO, which in turn may pro-
duce H-MRP-induced oxidative damage and apopto-
sis.
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ABSTRACT

Objectives: This study aimed to evaluate the vertical and
horizontal dimensions, shape, anatomical location of the
infraorbital foramen (IOF) and the presence of accessory
infraorbital foramen (AIOF) in adolescent and adult indi-
viduals using cone-beam computed tomography (CBCT).
Additionally, it aimed to contribute to clinical applications
and address the lack of data on the adolescent population
in the literature.

Materials and Methods: CBCT images of 1,000 patients
who presented to the Department of Oral and Maxillofa-
cial Radiology between 2021 and 2023 were retrospec-
tively reviewed. A total of 315 individuals (193 males,
122 females) who met the inclusion criteria were included
in the study. The dimensions of the IOF, its distances to
adjacent anatomical landmarks, its shape, and the presence
of AIOF were evaluated.

Results: In this study, IOF dimensions were larger in
males, with the horizontal width greater on the right and
the vertical height greater on the left. The most common
IOF shape was circular, and accessory foramina were
present in 31.6% of individuals, more frequently in males
on the right. A statistically significant variation in the
distance between the IOF and the midline (IOF-ML) with
respect to age was observed on the right.

Conclusions: Detailed knowledge of the IOF’s location,
shape, and variations is crucial for preventing complica-
tions during surgical procedures, particularly infraorbital
nerve blocks. The dimensions of the infraorbital foramen
and its distances to anatomical landmarks in adolescents
are generally similar to those in the adult population.
Keywords: Adolescent, adult, anatomic variation, cone-
beam computed tomography, foramen
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Amag: Bu calisma, konik 1smnli bilgisayarli tomografi
(KIBT) kullanilarak addlesan ve yetiskin bireylerde infra-
orbital foramenin (IOF) dikey ve yatay boyutlarini, seklini,
anatomik konumunu ve aksesuar infraorbital foramen
(AIOF) varligmi degerlendirmeyi amaclamigtir. Ayrica,
literatiirde adolesan popiilasyona dair veri eksikligini
gidermeye ve klinik uygulamalara katkida bulunmay:
hedeflemistir.

Materyal ve Metot: 2021-2023 yillar1 arasinda Agiz, Dig
ve Cene Radyolojisi Anabilim Dali'na basvuran 1.000
hastanin ~ KIBT  goriintiileri  retrospektif ~ olarak
incelenmistir. Caligma dahil kriterlerini karsilayan toplam
315 birey (193 erkek, 122 kadin) ¢alismaya dahil
edilmistir. IOF'nin boyutlari, ¢evre anatomik yapilara olan
mesafeleri, sekli ve AIOF varlig1 degerlendirilmistir.
Bulgular: Bu ¢alismada, erkeklerde IOF boyutlarinin daha
bliyik oldugu, yatay genisligin sag tarafta, dikey
yiiksekligin ise sol tarafta daha fazla oldugu bulunmustur.
En yaygm IOF sekli dairesel olup, aksesuar foramenler
bireylerin %31,6’sinda, daha ¢ok erkeklerde ve sag tarafta
gozlemlenmistir. IOF ile orta hat (IOF-ML) arasindaki
mesafenin yasa gore sag tarafta istatistiksel olarak anlamli
farklilik gosterdigi saptanmugtir.

Sonug: IOFin yeri, sekli ve varyasyonlar1 hakkinda de-
tayli bilgi, 6zellikle infraorbital sinir bloklari olmak iizere
cerrahi prosediirler sirasinda komplikasyonlar1 dnlemek
icin ¢ok Onemlidir. Adélesanlarda infraorbital foramenin
boyutlar1 ve anatomik déniim noktalarina olan mesafeleri
genellikle yetigkin popiilasyondakilere benzerdir.

Anahtar Kelimeler: Adolesan, aciklik, anatomik varyasy-
on, konik 15mnl1 bilgisayarli tomografi, yetiskin
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INTRODUCTION

The infraorbital foramen is an anatomical opening
located in the maxillary bone through which the in-
fraorbital nerve (ION), artery, and vein pass. The
infraorbital nerve arised from the trigeminal gangli-
on and emerges through the IOF, providing sensory
innervation to the upper cheek, lower eyelid, parts of
the nasal region, upper lip, and maxillary sinus."?
One of the fundamental principles in surgical prac-
tice is to avoid injury to critical anatomical struc-
tures during any operative intervention. In this con-
text, the IOF holds particular significance across
various medical specialties, including otolaryngolo-
gy, ophthalmology, plastic surgery, and dentistry,
especially in oral and maxillofacial surgery. Addi-
tionally, it serves as a crucial landmark for accessing
the maxillary sinus externally, as utilized in proce-
dures like Caldwell-Luc surgery.”®

ION block is crucial in performing these procedures.
It also plays a significant role in postoperative pain
management and the treatment of trigeminal neural-
gia.'"¢

An AIOF represents an anatomical variation charac-
terized by a smaller aperture located near the prima-
ry IOF. This AIOF typically combines with either
the infraorbital canal or the orbital floor. The ION is
observed in four main branches: internal nasal, ex-
ternal nasal, lower palpebral and upper lip. The
AIOF may transmit one or more of these branches.*”
Consequently, precise knowledge of the IOF’s ana-
tomical location, its spatial relationships with adja-
cent structures, and its anatomical variations is of
critical importance. Such knowledge is essential not
only for the prevention of iatrogenic injury but also
for improving the efficacy of regional nerve blocks
in this area.’

Numerous studies have shown considerable change-
ability in the shape and location of the IOF among
different populations and ethnic groups.*>"*!

This study aims to assess the vertical and horizontal
dimensions, shape, and anatomical location of the
IOF in adolescent and adult populations using
CBCT, and to determine the prevalence of AIOF.
The position, size, and variations of the IOF may
change throughout the developmental process.
Therefore, evaluating adolescent individuals—
whose anatomical structures have not yet fully ma-
tured—is important for understanding age-related
differences in IOF morphology. The data of our
study will contribute to clinical practice by provid-
ing reference values for surgical procedures and will
fill the data gap in the literature regarding the ado-
lescent population.

MATERIALS AND METHODS
Ethics Committee Approval: Ethical approval was

Cigdem Seker ve ark. (et al.)

obtained from the Non-Interventional Clinical Re-
search Ethics Committee of Zonguldak Biilent Ece-
vit University (Date: 17.04.2024, decision no:
2024/07). This study was conducted in accordance
with the World Medical Association’s Declaration
of Helsinki. All patients provided informed consent
for the use of their radiographic data in scientific
research.
Samples: The sample size was calculated using
G*Power 3.1 software, based on a significance level
of 5% (a = 0.05), 80% statistical power (1§ =
0.80), and a medium effect size (Cohen’s d = 0.5).
Power analysis revealed that a minimum of 128 par-
ticipants (64 per group) was required to detect statis-
tically significant differences between two independ-
ent groups. In this study, CBCT images of 1,000
patients referred to the Department of Oral and Max-
illofacial Radiology, Faculty of Dentistry, Zongul-
dak Biilent Ecevit University, for diagnostic purpos-
es between 2021 and 2023 were retrospectively re-
viewed. A total of 315 patients (193 males, 122 fe-
males) aged between 10 and 74 years meeting the
inclusion and exclusion criteria were included in the
study. Thus, the power of the study was further in-
creased. CBCT images were obtained using the
Veraviewepocs 3D R100 / F40 tomography device
(J. Morita Mfg. Corp., Kyoto, Japan) with an 8x10
cm field of view (FOV), 90 kVp, 5 mA, and a voxel
size 0of 0.125 mm?. The CBCT images were analyzed
using the i-Dixel 2.0 software (J. Morita Corpora-
tion, Osaka, Japan).
Inclusion Criteria: In order for patients to be in-
cluded in the study, the following criteria were met:
e Their CBCT images were free of artefacts and
distortions,
e They gave consent for their radiographic images
to be used in scientific studies,
e They were of Turkish nationality.
Exclusion Criteria: Patients were excluded from the
study if any of the following existed:
e They had cysts, tumors or craniofacial syn-
dromes in the relevant anatomical region,
e They had prior orthodontic treatment or surgery
in the area
e Their CBCT images contained artefacts that hin-
dered evaluation.
In this study, the horizontal and vertical dimensions
of the IOF were measured. To determine the ana-
tomical location of the IOF, the distances between
the IOF and the infraorbital margin (IOF-IOM), the
lateral nasal wall (IOF-LNW), and the midline (IOF-
ML) were measured. Additionally, the shape of the
IOF was classified, and the presence of an AIOF
was also evaluated. The images were evaluated once
by consensus between a specialist in oral and maxil-
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lofacial radiology with seven years of experience
and a research assistant with two years of experi-
ence. To assess interobserver reliability, 10% of the
images were randomly selected and independently
reviewed by both observers. Interobserver agree-
ment was assessed using Kappa statistics, which
demonstrated excellent concordance (k=0.957,
p<0.001). In cases of uncertainty, a second evaluator
[Assoc. Prof. (G.G.)] was consulted to perform the
additional assessment, and the examiners then en-
gaged in further evaluations to reach a final consen-
sus.

Statistical Analysis: Statistical analyses were per-
formed using the SPSS software package, version
22.0 (SPSS Inc., Chicago, IL, USA). Descriptive
statistics, independent samples t-tests, and Chi-
square tests were used for data evaluation. Interven-
tional studies involving animals or humans, as well
as other studies requiring ethical approval, must
specify the approving authority and provide the cor-
responding ethical approval code. A significance
level of p<0.05 was accepted as significant.
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RESULTS

The mean age of the male participants was
47.6x14.1 years (range: 10-74 years), while the
mean age for female participants was 44.87+£16.2
years (range: 11-73 years). The horizontal dimen-
sion of the IOF was larger on the right side, whereas
the vertical dimension was greater on the left side
(Table 1).

Analysis of IOF shapes revealed that the most com-
mon shapes in both genders were circular, oblique
oval, vertical oval, and horizontal oval, respectively
(Table 2). A statistically significant difference was
found between genders for both horizontal and verti-
cal measurements bilaterally, with males having
larger values in all parameters (p=0.0001) (Table 2).
While significant differences favoring males were
observed for the IOF-LNW and IOF-ML distances,
no statistically significant difference between gen-
ders was found for the IOF-IOM distances (Table 3).

Table 1. Horizontal and vertical dimensions of the IOF and the mean age of the participants.

Parameter Left Left Right Right Age of Age of
Horizontal Vertical Horizontal Vertical male female
n 315 315 315 315 193 122
Mean +SD (mm) 3.86+0.59  4.24+0.65 3.87+0.55 4.20+0.56 47.6+14.1 44.87+16.2
Min-Max (mm) 2.39-6.11 2.56-7.32 1.96-5.61 1.87-6.00
10F; infraorbital foramen.
Table 2. Horizontal and vertical dimensions of the IOF.
Horizontal Vertical Circular Oblique Horizon- Vertical Total
Length Length n (%) Oval tal Oval Oval (n)
Mean (mm) Mean (mm) ° n (%) n (%) n (%)
Male (n=193) 4.07 4.40 166 (43) 127 (32.9) 34 (8.8) 59 (15.3) 386
Female (n=122) 3.67 4.06 104 (42.6) 80 (32.5) 15 (6.1) 45 (18.8) 244
Total 3.87 4.23 270 (42.8) 207 (32.8) 49 (7.9) 104 (16.5) 630
p-value 0.0001 0.0001 0.172 0.346 0.991 0.456
IOF; infraorbital foramen.
Table 3. Relationship between IOF position and gender.
Left Side Left Side . Right Side Right Side Right Side
Gender IOF-IOM  IOF-LNW Lf’gﬂs;“(’;lln()m IOF-1I0M IOF-LNW IOF-ML
(mm) Mean (mm) Mean Mean + SD (mm) Mean+ (mm)Mean+ (mm)Mean
+SD £SD ca SD SD
Male (n=193) 8.36 £1.75 12.76 £2.74 27.25+2.86 8.57+1.88 12.34 +£2.83 26.97 +£2.78
Female (n=122) 8.42+1.70 11.86 £2.74 26.13+£2.11 8.22+1.67 11.28 £2.70 25.79 £2.45
Total 8.39+1.73 12.41 £2.77 26.82 £2.64 8.44 £1.81 11.93 £2.82 26.50 £2.71
p-value 0.734 0.004 0.0001 0.098 0.001 0.0001

IOF-IOM: infraorbital foramen-infraorbital margin, IOF-LNW: infraorbital foramen-lateral nasal wall; IOF-ML: infraorbital foramen-

midline.

273



Arastirma Makalesi (Research Article)

Evaluation of the presence of AIOF revealed a total
of 199 AIOFs (31.6%) among 315 individuals. A
statistically significant difference was observed,
with males demonstrating higher rates on the right
side. (p = 0.012) (Table 4).

An analysis of the relationship between age groups
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statistically significant difference was found only for
the IOF-ML distance on the right side (p =0.08).
This difference was attributed to the higher mean
values observed in the 50-64 age group and the low-
er values recorded in the 15-19 and 20-34 age
groups (Table 5).

and distances to anatomical landmarks revealed a

Table 4. Presence of accessory infraorbital foramen.

Gender Left Side, n (%)  Right Side, n (%)  Total, n (%)
Male (n=193) 69 (50.0) 69 (50.0) 138 (35.7)
Female (n=122) 34 (55.7) 27 (44.3) 61 (25)
Total 103 (51.7) 96 (48.3) 199 (31.6)
p-value 0.178 0.012

Table 5. Mean values of IOF dimensions and distances to anatomical landmarks by age groups.

Parame- Side 10-14 15-19 20-34 35-49 50-64 65-79 p-
ter years years years years years years value
Horizon-  Left 3.58+0.37 3.84+0.55 3.88+0.64 3.83+0.57 3.88+0.58 4.27+0.80 0.09
tal

Length Right 3.69+0.47 3.68+0.51 3.86+0.62 3.88+0.56 3.90+0.54 4.09+0.53 0.55
(mm)

Vertical Left 3.96+0.31 4.18+0.60 4.28+0.68 4.28+0.57 4.20+0.70 4.45+0.92 0.56
Length Right 4.27+0.37 4.05+0.52 4.19+0.59 4.18+0.50 4.27+0.60 4.19+0.59 0.83
(mm)

IOF-IOM  Left 8.96+1.24 8.80+2.36 8.63+2.01 8.22+1.63 8.35+1.62 8.50+1.82 0.59
Distance Right 9.30+1.84 8.70+2.42 8.55+2.02 8.13£1.70 8.62+1.71 8.63+£1.68 0.33
(mm)

10F- Left 13.04+£2.27 12.76£2.34  12.8242.69 12.35+£2.73 12274293 12.07£3.02  0.65
LNW

Distance Right 12.70£2.76 12.31£2.61 12.48+2.74 11.76£2.70 11.7542.98 12.40+£3.28 0.22
(mm)

IOF-ML Left 25.34+1.22  26.54+£2.37 26.734£3.04  26.94+£2.51 26.77£2.74  27.5242.72  0.59
Distance Right 26.3240.79 25.18+1.54 25774299 2631+£2.76 27.18£2.62 26.89£2.91 0.008
(mm)

IOF-IOM: infraorbital foramen-infraorbital margin; IOF-LNW: infraorbital foramen-lateral nasal wall; IOF-ML: infraorbital foramen-

midline.

DISCUSSION AND CONCLUSION

The morphometric characteristics of the IOF play a
significant role in the application of anesthesia tech-
niques targeting the ION.""'? Accurate localization
of the IOF and understanding the orientation of the
infraorbital canal are essential for achieving effec-
tive nerve blockade.” During surgical procedures,
the neurovascular structures passing through the IOF
may be damaged, leading to complications such as
paresthesia or anesthesia.'*

The studies conducted by Sokhn et al.,” Dagistan et
al.,* and Nanayakkara et al.'’ also investigated the
horizontal and vertical dimensions of the IOF, re-
porting results similar to those found in the present
study. However, while the first two studies did not
find a statistically significant association between
IOF dimensions and gender,s’8 Nanayakkara et al., in
a study on the Sri Lankan population, reported that
males exhibited larger dimensions compared to fe-

males.'® Our findings are consistent with the results
of the latter study.

Previous research has shown varied results regarding
the shape of the IOF. In the Indian population, the
most common shape was vertical oval (42.7%),"
while in the Sri Lankan population, the oval form
was most frequently observed.'' In a separate study
on the Lebanese population, the circular shape was
predominant (52.4%), consistent with the findings of
our study.” In a study conducted on the Turkish pop-
ulation,® the shapes were generally classified into
circular and oval categories, with the oval form be-
ing the most frequent (58%). However, upon closer
examination, the oval category was further subdivid-
ed into oblique, vertical, and horizontal forms. From
this perspective, the results of our study align closely
with those in the literature. Although the most com-
mon shape in our study was circular (42.8%), the
overall prevalence of the oval form—when all oval
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subtypes are combined—is comparable to the results
of other studies conducted on the Turkish popula-
tion.

Shape variations of the IOF may lead to significant
differences in clinical practice. Since the shape af-
fects the size of the foramen and the direction of the
nerve's emergence, it can directly influence the suc-
cess of local anesthesia procedures. It has been re-
ported that small and round foramina may complica-
te needle positioning, while larger or oval foramina
may hinder achieving complete nerve block due to
branching of the ION.'**'. Moreover, the shape and
orientation of the IOF play a critical role in surgical
planning.

In the study performed by Dagistan et al.,® no signif-
icant association was found between gender and the
distances from the IOF to the infraorbital margin,
lateral nasal wall, and midline. However, in the
study by Sokhn et al.,” similar to our findings, a sta-
tistically significant relationship was reported be-
tween gender and the distances of IOF-LNW and
IOF-ML, with greater distances observed in males.
Aggarwal et al."®reported an average IOF-ML dis-
tance of 25.69 + 2.37 mm, while Gupta'’ found this
value to be 28.5 + 2.6 mm. These studies also found
the measured distances to be significantly greater in
males. In our study, no significant difference was
found between genders regarding the IOF-IOM dis-
tance. However, the distances between the IOF-
LNW, as well as the IOF-ML, were significantly
greater in males. The higher mean values reported
may be attributed to ethnic differences among popu-
lations.

The studies by Dagistan et al.,® and Sokhn et al.” did
not report any statistically significant relationship
between age groups and the distances from the IOF
to anatomical landmarks. In another study conducted
by Lee et al., it was demonstrated that the location of
the IOF varied between genders, and this variation
primarily occurred during the early years of life,
stabilizing after the age of 20.°In our study, no sig-
nificant age-related changes in IOF location were
observed, and the measured distances showed a sim-
ilar distribution across all age groups. It is important
to note that our sample consisted of individuals aged
10 years and older.

Studies analyzing the IOF and/or AIOF in the ado-
lescent population (ages 10-19) using CBCT are
limited.*'®"" In the study by Ali et al.,'® an AIOF
was detected in 29% of a patient population ranging
in age from 16 to 85 years. In a study by Zdilla et
al.,' which employed a completely different meth-
odology, the location of the IOF was referenced rela-
tive to specific anatomical landmarks. It was report-
ed that, regardless of age, the IOF is located approxi-
mately 2 mm from the midpoint between the naso-
spinale and jugale points. This finding may prove
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valuable in improving the accuracy of ION block
procedures.

In adolescent individuals, the IOF may be positioned
more superiorly or medially, which may necessitate
adjustments in needle angulation during the admin-
istration of local anesthesia. Therefore, given the age
-related variability in IOF morphology during ado-
lescence, preoperative evaluation using CBCT is
essential to enhance clinical success and minimize
the risk of complications.®'*"”

It is evident from the literature that the reported
prevalence of AIOF varies across different studies.
Research conducted on Sri Lankan, Lebanese, Thai,
and Iranian populations reported AIOF prevalence
rates ranging from 7% to 9%.>'****' In studies in-
volving the Indian population, this prevalence was
found to be between 20% and 29%.'®* Studies have
reported highly variable rates in the Turkish popula-
tion, ranging from 7% to as high as 56%.”" In the
present study, the prevalence of AIOF was deter-
mined to be 31%. Although these variations suggest
that racial and ethnic factors may influence preva-
lence, the wide range of results reported within the
Turkish population indicates that further studies with
larger sample sizes are necessary to confirm the sig-
nificance of ethnic factors in this regard. On the oth-
er hand, in our study, high-resolution images were
obtained using a voxel size of 0.125 mm?. In the
study by Celebi et al.”, images were acquired with a
voxel size of 0.3 mm at 120 kVp and 5 mA. In the
study by Dagistan et al.® the voxel size was not
specified; however, the images were acquired at 110
kVp, up to 20 mA, and with a FOV of 16x18 cm.
Differences in voxel size among the devices may
lead to variations in detection sensitivity, particular-
ly for small structures such as accessory foramina.
Measurements taken on dry skulls benefit from the
absence of soft tissues, allowing clearer identifica-
tion of bony landmarks, but they neglect soft tissue
influence and in vivo artifacts On the other hand,
CBCT provides high accuracy and reproducibility
for 3D morphometric analysis, yet its precision is
affected by soft-tissue attenuation, metal-induced
artefacts, voxel resolution, and segmentation thresh-
olding Moreover, CBCT-derived IOF measurements
may differ from manual dry-skull measurements,
potentially yielding higher mean values Recognizing
these methodological differences is essential for
interpreting morphometric data.'®*%%

This study also has certain limitations. Firstly, it has
a retrospective design and is based solely on CBCT
images obtained within a specific time frame at a
single center, which may limit the generalizability of
the results. Furthermore, only individuals of Turkish
origin were included in the study; therefore, it is not
possible to generalize the morphometric characteris-
tics of the IOF to individuals of different ethnic
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backgrounds. The selection of 10 years as the lower
age limit in this study was primarily based on ana-
tomical and developmental factors. This dynamic
development may hinder the standardization of
measurements and reduce the reliability of the find-
ings. Therefore, only adolescent and adult age
groups were included in the study.

In conclusion, this study revealed that the morpho-
metric characteristics of IOF are largely similar in
adolescent and adult individuals. The data obtained
may contribute to the safe and accurate localization
of the IOF in clinical practice. Additionally, consid-
ering the results of this study, the presence of AIOF
should be taken into consideration during anesthesia
practices and especially during surgical procedures.
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ABSTRACT

Objective: This study was carried out to determine the
awareness levels of women regarding gynecologic cancers
and the factors affecting these levels.

Materials and Methods: This descriptive study was con-
ducted between November 2023 and May 2024 with the
participation of 277 married women aged 20-65 years who
presented to the obstetrics and gynecology outpatient clin-
ics of a public hospital in Tiirkiye. A Descriptive Infor-
mation Form and the Gynecologic Cancers Awareness
Scale (GCAS) were used to collect data.

Results: The mean GCAS score of the participants was
146.28+27.27. The age, number of pregnancies, and num-
ber of deliveries variables were positively and significant-
ly related to the total GCAS scores of the participants and
their scores in some of the dimensions of GCAS (p<0.05).
Some sociodemographic characteristics of the partici-
pants, including their education and income levels, as well
as their gynecologic healthcare service experiences, were
also associated with their levels of awareness regarding
gynecologic cancers (p<0.05).

Conclusions: Based on the results of this study, it is im-
portant to increase the number of awareness-raising and
education programs addressing gynecologic cancers and
consider the factors that can affect the awareness levels of
women while planning these services.

Keywords: Cancer awareness, gynaecological cancer,
nursing, women's health
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Amag: Bu caligma, kadinlarin jinekolojik kanserler konu-
sundaki farkindalik diizeylerini ve bu farkindalig: etkile-
yen faktorleri belirlemek amaciyla gergeklestirilmistir.
Materyal ve Metot: Tanimlayici nitelikteki bu g¢aligma,
Kasim 2023-Mayis 2024 tarihleri arasinda gerceklestiril-
mistir. Calisma, Tirkiye’de bir kamu hastanesinin kadin
dogum polikliniklerine bagvuran 20-65 yas araligindaki
277 evli kadmn ile yiirtitiilmiistir. Veriler, Tanitict Ozellik-
ler Formu ve Jinekolojik Kanserler Farkindalik Olgegi
(JIKFO) kullanilarak toplanmstir.

Bulgular: Kadinlarm JIKFO puan ortalamasmin
146,28427,27 oldugu saptandi. Yas, gebelik ve dogum
sayisi ile 6lgek toplam puanlari ve bazi alt boyut puanlari
arasinda pozitif ve anlamli iligkiler belirlendi (p<0,05).
Buna ek olarak, kadmlarin egitim ve gelir durumu gibi
bazi sosyodemografik ozellikleri ile jinekolojik saglik
hizmeti deneyimlerinin de jinekolojik kanserlere iligkin
farkindalik diizeyleri ile iligkili oldugu saptandi (p<0,05).
Sonug: Elde edilen bulgular dogrultusunda, jinekolojik
kanserlere yonelik farkindalik programlarin ve egitimlerin
arttirilmast ve bu hizmetlerin planlanmasinda kadinlarin
farkindalik diizeylerini etkileyebilen faktorlerin géz oniin-
de bulundurulmasi énemlidir.

Anahtar Kelimeler: Hemsirelik, jinekolojik kanser, kadin
sagligi, kanser farkindalig
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INTRODUCTION

Gynecologic cancers include all types of cancer
originating in female reproductive organs (cervix,
ovaries, uterus, vagina, vulva, and fallopian tubes).l
According to the 2022 data provided by the Global
Cancer Observatory (GLOBOCAN), among 9.66
million women who received a new diagnosis of
cancer, 6.9% were diagnosed with cervical cancer,
4.3% were diagnosed with uterine cancer, 3.4%
were diagnosed with ovarian cancer, and the inci-
dence of cancer constinues increased.” As in the rest
of the world, gynecologic cancers are among the
leading causes of death in women in Tiirkiye.’

In addition to many severe physiological problems
and mortality risks, gynecologic cancers affect wom-
en negatively in other areas such as quality of life,
sexuality, and fertility.* Protection from gynecologic
cancers becomes more important every day consid-
ering their increasing prevalence and negative ef-
fects on many aspects of women’s lives.” Primary
healthcare services have important duties in terms of
protection from gynecologic cancers. Within the
scope of these services, it is highly important to rec-
ognize the symptoms of gynecologic cancers, imple-
ment screening programs, conduct more research,
and make faster decisions for referrals. The main
purpose of these services is to raise awareness in
women regarding gynecologic cancers to achieve
these aims. Cancer awareness makes individuals
more knowledgeable about the risk factors and
symptoms of, as well as screening programs for,
cancers and mobilizes them.® Cooper et al. (2011)
emphasized that early diagnosis and survival rates
could be increased through gynecologic cancer
awareness.” Thus, it should be ensured that women
develop awareness regarding gynecologic cancers,
as well as positive health behaviors. In the literature,
there is a limited number of studies examining the
gynecologic cancer awareness levels of women.
These studies have highlighted the need for women
for information about gynecologic cancers.*’ To
meet these needs, first, women need to have a con-
sciousness and awareness of gynecologic cancers. It
is thought that uncovering the awareness status of
women regarding gynecologic cancers will provide
guidance for education and counseling services
about gynecologic cancers to be offered in primary
care. It is important to plan and implement these
education and counseling services by keeping the
factors affecting the awareness levels of women in
mind. In this context, this study aimed to determine
the gynecologic cancer awareness levels of women
and influential factors. The Research Questions:
What is the level of women's awareness of gynaeco-
logical cancers?, and What are the factors influenc-
ing women's awareness of gynaecological cancers?

Aslthan Aksu ve ark. (et al.)

MATERIALS AND METHODS

Ethics Committee Approval: Before collecting data,
ethical approval was obtained from Medical Re-
search Ethics Committee of Kahramanmaras Siitgii
Imam University (Date: 20.06.2023, decision no:
2023/07-02). Then, institutional permission was
received from the chief physician’s office of the
hospital where the study would be conducted (Date:
30.10.2023, decision no: E-18649120-044-837499).
Individuals who agreed to participate in the study
were given detailed information about the purpose
and scope of the study by the researcher in person,
and their written consent was obtained using the
Informed Consent Form. All procedures of the study
followed the ethical principles of the Declaration of
Helsinki.

Study Design: This study was conducted with a de-
scriptive design. This study made it possible to sim-
ultaneously reach women in the target audience and
present the existing situation comprehensively. This
design was also preferred as it provided the oppor-
tunity to prioritize women in the planning of aware-
ness-raising services about gynecologic cancers or
identify the areas that need interventions. In the re-
porting process of the study, the STROBE
(Strengthening the Reporting of Observational Stud-
ies in Epidemiology) checklist, which aims to in-
crease the methodological clarity and reporting qual-
ity of observational studies, was utilized.

Population and Sample: The population of this
study consisted of women who presented to obstet-
rics and gynecology outpatient clinics of a public
hospital in Tiirkiye between November 2023 and
May 2024. The inclusion criteria for the study were
determined as being 20-65 years old, being married,
being able to communicate in Turkish, and agreeing
to participate in the study. Women who were diag-
nosed with a gynecologic cancer were excluded.
Because no clear information about size of the popu-
lation was available, a sample size calculation for-
mula for an unknown population was used in the
study. In this calculation, an incidence of 77.2%
corresponding to the rate of women who had heard
of gynecologic cancers in the study conducted by
Akcan et al. (2024) was used.'® Accordingly, the
minimum required sample size of participants to
represent the population was determined as 272. The
data collection forms were administered using face-
to-face interview method. Within the specified data
collection period, 277 women were reached.

Data Collection Instruments: A Descriptive Infor-
mation Form and the Gynecologic Cancers Aware-
ness Scale were used to collect data.

Descriptive Information Form: This form, which
was prepared by the researchers based on the litera-
ture review, includes sociodemographic, obstetric
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and gynaecological characteristics of women.”” 12
Gynecologic Cancers Awareness Scale (GCAS):
GCAS was developed in 2017 by Alp Dal and Ertem
to evaluate the awareness levels of married women
aged 20-65 regarding gynecologic cancers. The scale
consists of 41 items and four dimensions. The over-
all Cronbach’s alpha internal consistency coefficient
of the scale was reported as 0.94. GCAS is evaluated
based on its total score, which varies in the range of
41 to 205. Higher scores indicate higher levels of
awareness regarding gynecologic cancers.” In this
study, the overall Cronbach’s alpha coefficient of
the scale was found to be 0.96, while the coefficients
of its dimensions were 0.97 for “Awareness of Rou-
tine Follow-Up and Severe Illness Perceptions in
Gynecologic Cancers”, 0.91 for “Awareness of Gy-
necologic Cancer Risks”, 0.77 for “Awareness of
Protection from Gynecologic Cancers”, and 0.88 for
“Awareness of Early Diagnosis and Information in
Gynecologic Cancers”.

Statistical Analysis: The IBM SPSS Statistics 22
program was used to analyze the collected data sta-
tistically. The Kolmogorov-Smirnov test was used to

Aslthan Aksu ve ark. (et al.)

test the normality of the distribution of the data, and
it was determined that the data had a non-normal
distribution. Descriptive statistics are presented as
frequency, percentage, mean, standard deviation,
minimum, and maximum values. The Mann-
Whitney U test was used for two-group compari-
sons, and the Kruskal-Wallis test for three or more
groups. Bonferroni correction was applied post hoc
when Kruskal-Wallis results were significant. Statis-
tical significance was set at p<0.05.

RESULTS

The mean age of the participants was 37.2£11.9. It
was determined that 81.6% of the participants had
university or higher degrees. While 21.7% of the
participants were in menopause, 72.6% did not at-
tend regular gynecologic examinations, and 22.4%
had undergone a gynecologic operation before. Ad-
ditionally, 43% of the participants had not had a pap
smear test before, and 17.3% had a family history of
gynecologic cancers. Other descriptive characteris-
tics of the participants are presented in Table 1.

Table 1. Descriptive characteristics of the participants (n=277).

Characteristics Mean£SD (Min.-Max)
Age (years) 37.2+11.9 (20-65)
Age of first pregnancy 18.3+£13.0 (17-39)
Number of pregnancies 1.7£1.5 (0-6)
Number of deliveries 1.2+1.1 (0-4)
n (%)
Education level Literate with no formal degree/primary school/middle school 17 (6.1)
High school 34 (12.3)
University or above 226 (81.6)
Income status Income < expenses 93 (33.6)
Income ~ expenses 154 (55.6)
Income > expenses 30 (10.8)
Smoking status Smoker 91 (32.9)
Non-smoker 186 (67.1)
History of miscarriage/ Yes, | time 60 (58.8)
abortion/stillbirth Yes, 2 times 30 (29.4)
(n=102) Yes, 3 or more times 12 (11.8)
Menopause Yes 60 (21.7)
No 217 (78.3)
Attends regular gyneco- Yes 76 (27.4)
logic examinations No 201 (72.6)
History of previous gyne- Yes 62 (22.4)
cologic operation No 217 (78.3)
Type of gynecologic oper- Endometrial myomectomy/polypectomy 31 (50)
ation (n=62) LEEP & conization 11 (17.7)
Ovarian cystectomy 8(12.9)
TAH-BSO 8 (12.9)
Aesthetic purposes (perineoplasty) 3(4.8)
Uterine adhesions 1(1.7)
History of previous pap Yes, with normal results 129 (46.5)
smears Yes, with abnormal results 29 (10.5)
No 119 (43.0)

SD: Standard deviation.
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Table 1. Continue.

Family history of gyneco- Yes 48 (17.3)
logic cancer No 229 (82.7)
Family member with a Mother/sister 20 (41.7)
history of gynecologic Other family members (e.g., grandmother, aunt, cousin) 28 (58.3)
cancer (n=48) ’
Received information Yes 128 (46.2)
about gynecologic cancers No 149 (53.8)
Source of information Healthcare institution 59 (46.1)
about gynecologic cancers Internet (e.g., social media) 42 (32.8)
(n=128) Close circle 17 (13.3)
Television 9 (7.0)
Books/magazines/newspapers 1(0.8)
Visit to healthcare institu- Yes 235 (84.8)
tions for reproductive No
health problems 42(152)
Barriers to visiting No barriers 171 (61.7)
healthcare institutions for  Fear of getting diagnosed with an important problem 40 (14.4)
reproductive health prob- Embarrassment 34 (12.3)
lems Being too busy/unable to find time 16 (5.8)
Privacy 14 (5.1)
Male physicians 2 (0.7)

SD: Standard deviation.

Participants’ mean GCAS subscale scores were
84.25+17.26 for Awareness of Routine Follow-Up
and Severe Illness Perceptions in Gynecologic Can-
cers, 34.25+7.46 for Awareness of Gynecologic
Cancer Risks, 19.65+4.98 for Awareness of Protec-
tion from Gynecologic Cancers, and 16.80+3.48 for
Awareness of Early Diagnosis and Information in
Gynecologic Cancers. The mean total GCAS score
was 146.28427.27 (Table 2).

There were weak but significant positive correla-
tions between age, number of pregnancies, and num-
ber of deliveries and the Awareness of Routine Fol-
low-Up and Severe Illness Perceptions in Gyneco-
logic Cancers subscale scores. A similar weak, posi-
tive, and significant correlation was found between
age and total GCAS scores (p<0.05) (Table 3).

Table 2. GCAS total and subscale scores of the participants.

Mean=SD Minimum-Maximum
GCAS Subscales Awareness qf Routine Fqllow-Up and Severe Illness 842541726 22-110
Perceptions in Gynecologic Cancers
Awareness of Gynecologic Cancer Risks 34.25+7.46 11-55
Awareness of Protectio_n from Gynecologic Cancers 19.65+4.98 6-30
Awaren§ss of Early Diagnosis and Information in Gy- 16.80+3 .48 420
necologic Cancers
GCAS Total 146.28+27.27 41-205

SD: Standard deviation.

Table 3. Relationships between age, number of pregnancies, number of deliveries and the scale and subscale

scores of the participants.

Awareness of
Routine Fol-
low-Up and

Awareness of

Awareness of

Awareness of Early Diagno-

Test Severe Illness Gvnecologic Protection sis and Infor- GCAS
p-value Lo M S from Gyneco-  mation in Gy- Total
Perceptions in Cancer Risks . .
G . logic Cancers  necologic Can-
ynecologic
cers
Cancers

Age r 0.241 -0.042 -0.024 0.087 0.136
g p 0.001 0.484 0.694 0.147 0.023
Number of r 0.166 -0.016 -0.039 0.016 0.104
pregnancies p 0.006 0.790 0.520 0.794 0.084
Number of r 0.172 -0.026 -0.026 0.029 0.114
deliveries p 0.005 0.667 0.670 0.637 0.061

r; Spearman correlation analysis *0.1-0.3: weak correlation, 0.3-0.7: moderate correlation, 0.7-1.0: strong correlation.
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subscale scores were significantly different between
smokers and non-smokers. Significant differences in

the Awareness of Early Diagnosis and Information

Significant differences were found in the Awareness

of Routine Follow-Up and Severe Illness Percep-

tions in Gynecologic Cancers subscale based on

in Gynecologic Cancers subscale were found ac-

income status. The median scores of the Awareness
of Gynecologic Cancer Risks subscale differed sig-

cording to education level. The median total GCAS
scores of the participants showed significant differ-
ences based on income status (p<0.05) (Table 4).

nificantly between participants who were in meno-

pause and those who were not in menopause. The

Awareness of Protection from Gynecologic Cancers
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found according to regular gynecologic examination,

Significant differences were found in the Awareness

and pap smear history. The median total GCAS
scores of the participants showed significant differ-
ences based on regular gynecologic examination,

history of gynecologic operations, and pap smear

history (p<0.05) (Table 5).

of Routine Follow-Up and Severe Illness Percep-

tions in Gynecologic Cancers subscale based on

regular gynecologic examination, history of gyneco-

logic operations, and pap smear history. Significant
differences in the Awareness of Early Diagnosis and
Information in Gynecologic Cancers subscale were
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DISCUSSION AND CONCLUSION

Raising awareness and knowledge about gynecolog-
ic cancers is crucial for early diagnosis and timely
treatment. In this study, the mean GCAS score was
146.284+27.27, indicating a moderate awareness lev-
el, given the scale range of 41-205. Similar GCAS
scores have been reported in previous studies with
different populations.'™'>'*'® In some others, the
GCAS scores of women have been reported to be
higher than those in our study.*'”*' Differences in
results may be associated with various factors, in-
cluding differences in the education and income
levels, previous healthcare experiences, and
healthcare service access opportunities of the sam-
ples. The result of this study showed the necessity to
take into account both the individual and health-
related characteristics of women while evaluating
their gynecologic cancer awareness levels.

The participants of this study who were older had
higher levels of gynecologic cancer awareness in
general and in the context of routine follow-ups and
severe illness perceptions. Similarly, Kiyak and Bu-
rucu found a weak and positive relationship between
age and gynecologic cancer awareness."® Karakus
Selguk et al. reported that women over the age of 42
had higher levels of gynecologic cancer awareness.”
These results may be related to the increased levels
of women'’s health-related experience and frequency
of attending medical follow-ups and examinations
among older women.

In this study, the number of pregnancies and deliver-
ies was not significantly associated with total GCAS
scores but showed a correlation with the Awareness
of Routine Follow-Up and Severe Illness Percep-
tions in Gynecologic Cancers subscale. Similar vari-
ables have been explored in previous studies exam-
ining their effects on GCAS scores. According to
Goksin et al., women who had children had lower
levels of gynecologic cancer awareness in compari-
son to those without children.'® Similarly, Atlas and
Er Giineri stated that women who experienced 1-2
pregnancies had higher levels of awareness than
those who experienced 3 or more pregnancies.'’
These findings suggest that the impact of pregnancy
and delivery numbers on gynecologic cancer aware-
ness should be evaluated through more comprehen-
sive, multivariate analyses. In this context, our re-
sults underline the need for a deeper examination of
obstetric factors influencing awareness levels.

The participants of our study who had university or
higher degrees had higher levels of awareness of
early diagnosis and information on gynecologic can-
cers. This result was similar to those in previous
studies, indicating that higher education levels affect
information and awareness related to gynecologic
cancers positively.”'“'>'"*? This may be explained
by the increase in the health literacy of individuals

Aslthan Aksu ve ark. (et al.)

or their access to health-related information as their
education levels increase.

In this study, the participants who had lower levels
of income also had lower levels of gynecologic can-
cer awareness in general and in the context of rou-
tine follow-up and severe illness perceptions. Kara-
kus Selguk et al. also found higher levels of gyneco-
logic cancer awareness among women with higher
income levels.”” It was emphasized that socioeco-
nomic inequalities had a significant effect on gyne-
cologic cancer awareness.”* Adequate income may
facilitate women's access to health information, in-
creasing their awareness. Our findings highlight the
need to prioritize women with lower income and
education levels when planning healthcare services
and educational programs related to gynecologic
cancers.

Non-smoking participants in this study demonstrated
higher awareness regarding protection from gyneco-
logic cancers compared to smokers. This finding is
supported by previous studies, which often show
that non-smoking women are more likely to engage
in protective health behaviors."®* The result may
reflect a tendency among some participants to avoid
harmful habits in an effort to reduce their cancer
risk.

The participants of this study who were not in meno-
pause had higher levels of awareness regarding gy-
necologic cancer risks compared to those who were
in menopause. Previous studies showed that the can-
cer-related awareness levels of women of reproduc-
tive age were higher than those of postmenopausal
women, and it was considered that the reason for
this could be the openness of younger women to
health-related information.”* The gynecologic can-
cer awareness levels of postmenopausal women may
also be influenced by their belief that they do not
have the same risks associated with reproductive
health.

Participants who attended regular gynecologic ex-
aminations and had a history of gynecologic opera-
tions showed higher gynecologic cancer awareness.
Similarly, Dulkara et al. reported greater awareness
among women undergoing gynecologic exams at
least once a year.” In contrast, Teskereci et al. found
no significant association between gynecologic ex-
amination or operation status and gynecologic can-
cer awareness.”’ These conflicting results of differ-
ent studies may be attributed to various factors like
sociodemographic characteristics and health literacy.
Furthermore, the gynecologic cancer awareness lev-
els of women may have been influenced by how
they experienced processes such as gynecologic ex-
aminations and operations, as well as the counseling
services that they received in this context.

In this study, participants who had undergone pap
smear tests with normal results showed higher
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awareness levels overall, particularly in the Routine
Follow-Up and Severe Illness Perceptions and Early
Diagnosis and Information subscales, compared to
those with no pap smear history. Similarly, Goksin
et al. reported higher total GCAS scores among
women with a history of pap smears." This finding
is expected, as limited awareness is a known barrier
to participation in pap smear screening pro-
grams.***

This study has some limitations. It was conducted in
a single hospital, limiting the generalizability of the
findings. Additionally, its descriptive design pre-
vents causal interpretations. Future longitudinal
studies with larger and more diverse samples are
needed to explore changes in gynecologic cancer
awareness over time. In addition, some factors that
may influence gynecologic cancers and awareness
levels, such as contraceptive methods, diet, and sys-
temic diseases, were not assessed in this study. This
represents an important limitation that may restrict
the generalizability of the findings.

In conclusion, this study showed that women's
awareness levels regarding gynecologic cancers are
associated with various sociodemographic, obstetric,
and gynecologic healthcare-related factors. Identify-
ing these awareness levels and the factors influenc-
ing them is crucial for effective screening and early
diagnosis. Based on the findings, it is essential to
ensure that education and awareness programs about
gynecologic cancers are accessible, especially for
women with lower education and income levels,
who may face barriers in accessing healthcare. Addi-
tionally, increasing community-based awareness and
information efforts is necessary to protect women at
all stages of life, including menopause. Strengthen-
ing collaboration with Cancer Early Diagnosis,
Screening and Education Centres to implement tar-
geted awareness strategies in Tiirkiye could help
reach underserved populations more effectively.
Encouraging regular gynecologic follow-ups and
screenings, and supporting women's health literacy
should be prioritized to improve preventive care.
Supporting and scaling up these public health initia-
tives is essential for reducing gynaecological cancers
nationwide.
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ABSTRACT

Objective: Chronic sore throat is one of the common
causes of presentation to otolaryngology outpatient cli-
nics. Although non-infectious causes are usually blamed,
it is thought to be related to many etiologic factors. In this
study, psychological factors associated with chronic sore
throats, especially anxiety, depression, somatosensory
amplification, and somatization, were examined.
Materials and Methods: The study was conducted with
77 participants, including 41 patients with chronic sore
throat and 36 healthy controls. Sociodemographic data
and psychological assessments using the Hospital Anxiety
and Depression Scale (HAD), Somatization Scale, and
Somatosensory Amplification Scale (SAS) were collected.
Results: No significant differences were found between
groups in terms of age, gender, smoking habits, psychiat-
ric history, or ongoing psychiatric treatment. Somatization
Scale and SAS scores were significantly higher in the
patient group (p=0.001 and p=0.005). No significant diffe-
rences were found in HAD-A and HAD-D scores between
the patient and control groups. However, a significant
positive correlation was observed between HAD-A and
SAS scores.

Conclusions: Psychological factors, particularly somato-
sensory amplification, may contribute to the persistence of
chronic sore throat. These findings highlight the importan-
ce of incorporating psychological assessments in the ma-
nagement of such cases to improve diagnostic accuracy
and treatment outcomes.

Keywords: Anxiety, chronic sore throat, depression, so-
matization, somatosensory amplification

(0Y7

Amag: Kronik bogaz agrisi, kulak burun bogaz poliklinik-
lerine bagvurularin yaygin nedenlerinden biridir. Genellik-
le enfeksiy6z olmayan nedenler suglansa da, birgok etiyo-
lojik faktorle iliskili oldugu diistiniilmektedir. Bu ¢alisma-
da, kronik bogaz agrisiyla iliskili psikolojik faktorler, 6zel-
likle anksiyete, depresyon, somatosensoriyel amplifikas-
yon ve somatizasyon incelenmistir.

Materyal ve Metot: Caligma, kronik bogaz agrisi olan 41
hasta ve 36 saglikli kontrol olmak iizere 77 katilimciyla
yiriitilmiistiir. Sosyodemografik veriler ve Hastane Ank-
siyete ve Depresyon Olgegi (HAD), Somatizasyon Olgegi
ve Somatosensoriyel Amplifikasyon Olgegi (SAS) kullani-
larak psikolojik degerlendirmeler toplandi.

Bulgular: Gruplar arasinda yas, cinsiyet, sigara igme alig-
kanliklari, psikiyatrik 6ykii veya devam eden psikiyatrik
tedavi agisindan anlamli bir fark bulunmamigtir. Somati-
zasyon Olcegi ve SAS puanlart hasta grubunda anlamli
sekilde daha yiiksekti (p=0,001 ve p=0,005). Hasta ve
kontrol gruplar1 arasinda HAD-A ve HAD-D skorlarinda
anlamli bir fark bulunmamustir. Ancak HAD-A ve SAS
skorlart arasinda anlamli pozitif korelasyon gozlenmistir.
Sonug: Psikolojik faktorler, 6zellikle somatosensoriyel
amplifikasyon, kronik bogaz agrisinin devam etmesine
katkida bulunabilir. Bu bulgular, tan1 dogrulugunu ve teda-
vi sonuglarmi iyilestirmek i¢in bu tiir vakalarin yonetimin-
de psikolojik degerlendirmelerin dahil edilmesinin 6nemi-
ni vurgulamaktadir.

Anahtar Kelimeler: Anksiyete, depresyon, kronik bogaz
agris1, somatizasyon, somatosensoriyel amplifikasyon
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INTRODUCTION

Sore throats are a common reason for visits to oto-
laryngology clinics and are most often caused by
infections. A sore throat lasting longer than 14 days
is defined as a chronic sore throat. Guidelines re-
commend evaluation by a specialist if symptoms
persist for more than 3-4 weeks. The cause of chro-
nic sore throat is usually non-infectious, and many
etiological factors have been reported in the literatu-
re, including physicochemical factors (smoking,
snoring, postoperative pain, medications, reflux),
environmental factors such as air pollution, excessi-
ve or improper use of the voice, accompanying dise-
ases, and side effects of drugs. The treatment of
patients with chronic sore throat is recommended to
be etiology-specific due to the variability of etiologi-
cal factors.'?

Many factors causing sore throats have been investi-
gated, especially the relationship between laryngop-
haryngeal reflux (LFR) patients and psychiatric di-
sorders, and it has been found that anxiety and dep-
ressive symptoms affect the occurrence, develop-
ment, and treatment efficacy of resistant LFR.* It has
been reported that employees who experience higher
work stress experience multiple health problems
such as sore throat, eye strain, tinnitus, hoarseness,
chronic cough with phlegm, chest tightness, sensiti-
ve stomach, or peptic ulcer.” Patients with chronic
pharyngitis have more anxiety and depression symp-
toms than the general population.’

Somatization, somatosensory amplification (SA),
anxiety, and depression are considered psychologi-
cal conditions that frequently accompany chronic
illnesses, including medically unexplained symp-
toms. Studies have shown that about 80% of people
see an otolaryngologist after having vague, medi-
cally unexplained symptoms like tinnitus, dizziness,
and headaches.® In patients with long-standing sino-
nasal issues, elevated levels of psychological dist-
ress- particularly depression, anxiety, and somatiza-
tion-are linked to greater symptom intensity and
poorer surgical outcomes.’

This research aimed to quantify anxiety, depression,
SA, and somatization levels among individuals re-
porting chronic sore throat symptoms without any
identifiable organic pathology. A unifying hypothe-
sis that adequately explains the emergence of such
symptoms in the absence of an identifiable disease
has not yet been proposed.

MATERIALS AND METHODS

Ethics Committee Approval: The data collection
process was conducted according to the Declaration
of Helsinki. Approval for the study was obtained
from the Van Yuzuncu Yil University Non-
Interventional Ethics Committee (Date: 12/05/2023,

Abdulaziz Yalinkii¢ ve ark. (et al.)

decision no: 2023/05-23).

Study Design: This study, which was conducted in a
cross-sectional case-control design between January
2024 and July 2024, included a total of 77 people,
including 41 patients with chronic sore throat and 36
controls, who applied to the Ear Nose Throat (ENT)
outpatient clinic. The inclusion criteria were as fol-
lows; patients between the ages of 18 and 65 years
who volunteered to participate in the study, who
complained of chronic sore throat lasting at least
four weeks, who applied to the ENT outpatient cli-
nic for this reason, who were not associated with
infective or organic causes, and who did not have
chronic changes (mucosal hypertrophy, erythema,
edema, mucosal atrophy, granuloma) in the orop-
harynx and laryngopharynx on examination were
included. All patients who met the inclusion criteria
were first evaluated by two experienced ENT physi-
cians, and patients with disagreement in the degree
of pachydermia (thickening and edema of the muco-
sa between the arytenoid cartilages are typically
observed as posterior laryngeal hypertrophy during
endoscopic examination) were excluded from the
study. The exclusion criteria were as follows; neck
mass and malignancy, history of neck and throat
surgery, presence/history of gastrointestinal disea-
ses, glossopharyngeal neuralgia, chronic changes in
the oropharynx and laryngopharynx on examination,
intense pachydermia, significant nasal obstruction,
chronic rhinosinusitis, presence of active psychiatric
disease, chronic diseases such as diabetes mellitus,
uncontrolled hypertension, patients with low literacy
skills who could not fill out the forms, patients with
cognitive defects such as mental retardation or neu-
rodegenerative diseases. Age- and gender-matched
healthy individuals without any complaints were
included in the control group.

Data Collection Tools

Sociodemographic Data Form: This form collects
various sociodemographic details, including age,
gender, marital status, education level, income level,
smoking habits, and medical and psychiatric history
of both patients and control participants.

Hospital Anxiety and Depression Scale (HAD): De-
signed to assess anxiety (HAD-A) and depression
(HAD-D) in individuals with physical illnesses and
those seeking primary healthcare services, this self-
report scale consists of 14 items.® Seven items assess
depressive symptoms, while the remaining seven
evaluate anxiety symptoms. Responses are recorded
on a 4-point Likert scale (0-3), with possible subsca-
le scores ranging from 0 to 21. Scores of 0-7 are
considered within the normal range, whereas scores
of 8 or above indicate a significant presence of anxi-
ety or depression. The scale has been validated for
use in the Turkish population.’
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Somatization Scale: This subscale of the Minnesota
Multiphasic Personality Inventory (MMPI), develo-
ped by McKinley and Hathaway, consists of 33
items answered in a true/false format.'” Among the-
se, 17 are reverse-scored. Each incorrect response to
a reverse-scored item and each correct response to
the remaining items receives one point. The total
score ranges from 0 to 33. The Turkish adaptation of
the scale demonstrated an internal reliability coeffi-
cient of 0.83."

Somatosensory Amplification Scale (SAS): Develo-
ped by Barsky et al. to evaluate the tendency to amp-
lify normal bodily sensations, this self-report instru-
ment consists of 10 items rated on a 5-point Likert
scale.'” The total score reflects the degree of somato-
sensory amplification. The Turkish adaptation and
reliability study was conducted by Giileg et al.'®
Statistical Analysis: Descriptive analyses were per-
formed to summarize the general characteristics of
the study sample. Continuous variables were presen-
ted as mean + standard deviation, while categorical
variables were expressed as frequencies and percen-
tages (n, %). The chi-square test was employed to

Abdulaziz Yalinkii¢ ve ark. (et al.)

assess associations between categorical sociodemog-
raphic variables. To compare scale scores between
the two groups, the Independent Samples t-test and
Pearson Correlation Analysis were utilized. A signi-
ficance threshold of p<0.05 was applied. All statisti-
cal analyses were conducted using the SPSS softwa-
re package. The reliability of all scales was confir-
med, with Cronbach's alpha coefficients exceeding
0.70.

RESULTS

The study included 77 participants, comprising 41
patients and 36 healthy control subjects. The mean
age of the patient group was 39.29 + 14.58 years,
while the control group had a mean age of 35.53 +
12.87 years. No statistically significant differences
were found between the groups concerning age and
gender (p>0.05). Additionally, no significant diffe-
rences were observed regarding smoking habits,
psychiatric history, or ongoing psychiatric treatment.
However, the patient group exhibited significantly
higher use of stomach medication and a greater pre-
valence of mild pachydermia (Table 1).

Table 1. Results of the relationship between categorical measures and the group.

Patient (41) Control (36) p*
n (%) n (%)
Gender Male 9(22) 13 (36.1) 0.170
Female 32 (78.0) 23 (63.9)
Marital sta- Married 27 (65.9) 16 (44.4) 0.003
tus Single 9 (22.0) 20 (55.6)
Widow 5(12.2) 0(0.0)
Divorced 0(0.0) 0 (0.0)
Education Primary 23 (56.1) 5139 0.001
school
Secondary 4(9.8) 4(11.1)
school
High school 7(17.1) 12 (33.3)
College/ 7(17.1) 15 (41.7)
University
Income Income less 19 (46.3) 17 (47.2) 0.002
than expendi-
ture
Income and 21(51.2) 9 (25.0)
expenditure
equal
Income more 1(2.4) 10 (27.8)
than expendi-
ture
Smoking Yes 4(9.8) 8(22.2) 0.132
No 37(90.2) 28 (77.8)
Occupation Unemployed 8 (19.5) 11 (30.6) 0.013
Housewife 22 (53.7) 5(13.9)
Worker 4(9.8) 4(11.1)
Employee- 5(12.2) 12 (33.3)
Civil servant
Retired 1(24) 2 (5.6)
Employer 1(2.4) 2(5.6)
Psychothe- No 36 (87.8) 35(97.2) 0.124
rapy Yes 5(12.2) 1(2.8)

*: The relationship is significant at p<0.05.
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Table 1. Continue.

Abdulaziz Yalinkii¢ ve ark. (et al.)

Comorbidity

Any medica-
tion
Psychiatric
medication
Pachydermia

Stomach
medication

Age, Mean + SD

No
Yes
No
Yes
No
Yes
No
Mild
Intense
Yes
No

32 (78.0)
9 (22.0)
25 (61.0)
16 (39.0)
37 (90.2)
4(9.8)
16 (39.0)
25 (61.0)
0 (0.0)
9 (22.0)
32(78.0)
39.29 + 14.58

32 (88.9)
4(11.1)
31 (86.1)
5(13.9)
35(97.2)
1(2.8)
35(97.2)
1(2.8)
0 (0.0)
1(2.8)
35(97.2)
35.53 +12.87

0.205

0.013

0.215

0.001

0.013

0.05

*: The relationship is significant at p<0.05.

Regarding the administered scales, SAS scores were
significantly elevated in the patient group (p=0.001
and p=0.005, respectively). In contrast, HAD-A and
HAD-D scores did not show significant differences

between the two groups (Table 2).

Table 2. Comparison of scales according to groups.

Correlation analyses identified a positive association
between HAD-A and HAD-D scores. Furthermore, a
strong positive correlation was detected between
HAD-A and SAS scores (Table 3).

Patient Control
(Mean+SD) Range (Mean+SD) Range t *p

HAD-A 7.46 £5.27 19.00 7.69 £3.90 17.00 -0.216 0.830
HAD-D 6.95+3.97 15.00 7.03 £4.27 15.00 -0.081 0.935
Somatization 19.90 £5.90 22.00 16.83 £4.41 19.00 -2.557 0.001
Somatosen- 31.76 £7.25 36.00 26.44+£9.12 33.00 -2.849 0.005
sorial ampli-

fication

*: The relationship is significant at p<0.05; * HAD-A: Hospital Anxiety and Depression Scale- Anxiety; HAD-D: Hospital Anxiety and
Depression Scale-Depression.

Table 3. Results of correlation analysis between measurements.

Age HAD-A HAD-D Somatization Somatosensorial
amplification
Age r 1
p
HAD-A T - 1
0.119
p 0.304
HAD-D T - 0.330 1
0.211
p 0.066 0.003
Somatization T 0.086 -0.126 -0.177 1
p 0.454 0.273 0.125
Somatosensorial ampli- r - 0.390 0.106 -0.039
fication 0.057
p 0.623 0.001 0.360 0.736

*: The relationship is significant at p<0.05; *: HAD-A: Hospital Anxiety and Depression Scale- Anxiety; HAD-D: Hospital Anxiety and
Depression Scale-Depression.
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DISCUSSION AND CONCLUSION

The study examined the levels of somatization and
SA in patients with chronic sore throat, excluding
possible medical conditions. Our findings suggest
that these two psychological states may be important
factors. To our knowledge, this issue has not been
addressed in previous research.

Sore throat is a common symptom in otorhinolaryn-
gology practice, and psychological evaluation may
be required in addition to physical examination in
patients presenting with sore throat in cases where
there is no response to treatment and the etiology is
not clearly defined.*'* Patients' reactions to sore
throats may differ; while some patients get used to
their long-lasting pain and do not care, some want to
seek medical support immediately. The associations
between psychological factors and many similar
disorders associated with pain have been investiga-
ted in the literature. In this research, we examined
the relationship between patients presenting with
sore throats and psychological disorders such as
anxiety, depression, somatization, and SA.

The high scores of somatization and SA in the pati-
ent group may indicate that these patients associate
their physical symptoms with emotional or psycho-
logical stress. It has been frequently emphasized in
the literature that somatization is associated with
chronic pain syndromes. Somatization is defined as
the expression of psychological stress through physi-
cal symptoms and is particularly common in cases of
chronic pain. In these individuals, pain and somati-
zation are thought to be shaped by common biologi-
cal and psychological mechanisms."” Various mec-
hanisms underlie the persistent stimulation of the
pain system in chronic pain conditions, including
continuously active nociceptive nerves (visceral
sensitivity, neurogenic inflammation), ongoing neu-
ronal excitation (central sensitization, neuroinflam-
mation), and sustained pain processing within the
central nervous system (central sensitization, neuro-
inflammatory responses).'® Recent studies have
shown that there are important links between emo-
tion regulation mechanisms and pain, and that they
share common brain circuits.'”'® This suggests that
somatization may contribute to the chronicity of
pain. For example, in other types of chronic pain,
such as low back pain, somatization has been shown
to influence the disease course significantly."’

It has been reported that psychiatric factors such as
anxiety and depression, as well as somatization mec-
hanisms, may be effective in atypical chronic sore
throat. In particular, it has been stated that sore
throat symptoms may be related to stress and anxi-
ety, and this should be taken into consideration
when a physical cause cannot be found.?® It has been
reported that anxiety may trigger throat disorders
through physiologic effects such as muscle tension,
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respiratory changes, and autonomic nervous system
responses. Moreover, chronic anxiety and stress may
lead to the weakening of the immune system and
increase susceptibility to viral and bacterial infecti-
ons.?' It should also be kept in mind that symptoms
such as globus hysteria and dysphagia are common
in chronic throat disorders and anxiety states. In
addition, complaints such as headaches, gastrointes-
tinal system disorders, muscle aches, and sore thro-
ats can be commonly observed in somatization di-
sorders. In a study investigating psychological fac-
tors in patients with chronic pharyngitis, somatiza-
tion disorder was found most frequently.” In a study
involving 883 consecutive patients with medically
unexplained symptoms who visited an ENT clinic, it
was found that somatic symptoms were common,
one or more symptoms were present, depression and
anxiety levels were higher, and patients made more
visits to the doctor.”> Some studies suggest that emo-
tional disorders such as anxiety and depression may
trigger pain, such as a sore throat, especially during
stressful periods. Although no significant difference
was found between the patient and control groups in
terms of anxiety and depression scores in our study,
the strong positive correlation between HAD-A and
SAS suggests that anxiety, especially at the indivi-
dual level, may be closely related to somatosensory
sensitivity. This suggests that as the level of anxiety
increases in individuals with a sore throat, sensitivity
to internal bodily sensations may also increase, and
this may affect symptom severity. The fact that there
was no difference at the group level suggests that
interindividual variability may be important in this
relationship. Therefore, it is important to focus not
only on group averages but also on individual-level
psychophysiological interactions in terms of clinical
evaluation. Further research may reveal important
results in this regard. However, fewer somatization
studies focus on sore throat compared to other types
of pain, and the gap in this field requires more multi-
disciplinary studies.

SA is frequently viewed as a behavior linked to
psychological distress, and it is characterized by the
tendency to perceive bodily sensations as intense,
dangerous, and disturbing. In the circuit model of
SA, the middle insula plays a central role, where
emotional and motivational information comes from
the anterior cingulate cortex, amygdala, and orbitof-
rontal cortex, and integrates with sensory processing
mediated by the posterior insula. This is recognized
as an important area for processing pain and sensory
experiences.”

A positive correlation between anxiety (especially
health anxiety) and SA has been reported.” SA is
ubiquitous in psychological conditions such as so-
matization disorder and health anxiety.*® This condi-
tion, which can be explained by the person's percep-
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tion of bodily sensations with excessive sensitivity
and misinterpretation of these sensations, may occur
with many different symptoms. SA was first descri-
bed in hypochondriac patients. However, the results
of studies show that these symptoms are not specific
to hypochondriacs. The relationship between SA and
pain has been particularly investigated in pain condi-
tions such as fibromyalgia, osteoarthritis, headaches,
temporomandibular disorders, and chronic low back
pain. Indeed, several cross-sectional studies have
shown high levels of bodily sensation exaggeration
in individuals with high symptom reporting.>’ There
have been significant reported relationships between
an increased number of somatic symptoms and so-
matosensory amplification in individuals with per-
sistent physical symptoms.'> Another recent study
demonstrated the effect of both symptom focusing
and SA on symptom persistence and reduced mental
and physical functioning in individuals with persis-
tent physical complaints.*®

The findings of our study demonstrate the need to
consider psychological factors in individuals with
atypical sore throat. Previous research indicates that
at least one-third of the general population experien-
ces "medically unexplained symptoms" (MUS) at
least once in their lifetime. Moreover, persistent
MUS is observed in approximately 3 to 10% of the
general population, and nearly half of primary care
patients visit a general practitioner due to such
symptoms.'>* A focus on somatic symptoms and
bodily sensations may be misinterpreted in clinical
assessments and may lead to unnecessary medical
tests or treatments. It is known that cultural and so-
cial factors may increase the exaggeration of somatic
symptoms, especially when the expression of psyc-
hological distress is limited in one's environment. It
should also be recognized that health professionals
risk inadvertently reinforcing somatic complaints by
focusing on such symptoms.

Our study has some limitations. First, the number of
people included in the study was relatively small.
Secondly, although patients with extensive
pachydermia were excluded from the study, the
number of gastric medication and mild pachydermia
was higher in the patient group. This may be consi-
dered a limitation regarding the relationship between
pachydermia and pain. However, it has also been
reported in the literature that there is no correlation
between the degree of pachydermia and LFR symp-
toms.*® Additionally, indices that could assess reflux
were not used in the study, but it was excluded ba-
sed on medical history and examination. Although
patients with evident laryngopharyngeal reflux
(LPR) symptoms or endoscopic findings such as
intense pachydermia were excluded, it is possible
that mild or subclinical forms of LPR and other
subtle organic pathologies may not have been fully
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ruled out due to the lack of standardized reflux sco-
ring systems in our protocol. Thirdly, with the use of
self-report scales and a cross-sectional design, causal
inferences cannot be made in this respect. Finally,
future studies with larger samples may yield additio-
nal data by examining the potential confounding
effects of sociodemographic variables such as edu-
cation level, marital status, and age.

In conclusion, a sore throat may present as a symp-
tom of discomfort that may not be due to a physical
cause. It should be kept in mind that it may be asso-
ciated with psychological factors such as somatiza-
tion disorder and SA. A holistic perspective should
be developed by considering psychological disorders
in treatment. In this way, the quality of life of indivi-
duals can be enhanced, and unnecessary medical
interventions can be prevented.

Ethics Committee Approval: Our study was appro-
ved by the Van Yuzuncu Yil University Non-
Interventional Ethics Committee (Date: 12/05/2023,
decision no: 2023/05-23). The data collection pro-
cess was conducted according to the Declaration of
Helsinki.

Confflict of Interest: No conflict of interest was dec-
lared by the authors.

Author Contributions: Concept — AY, MI; Supervi-
sion — MI, MZE, SA; Materials — MA, SA; Data
Collection and/or Processing — MA, MZE, SA;
Analysis and/or Interpretation —AY, MI; Writing —
AY MI.

Peer-review: Externally peer-reviewed.

REFERENCES

1. Renner B, Mueller CA, Shephard A. Environ-
mental and non-infectious factors in the aetiology
of pharyngitis (sore throat). Inflamm Res.
2012;61(10):1041-1052. doi:10.1007/s00011-012
-0540-9

2. Kundu S, Dutta M, Adhikary BK, Ghosh B. En-
countering Chronic Sore Throat: How Challen-
ging is it for the Otolaryngologists?. Indian J
Otolaryngol Head Neck Surg. 2019;71(Suppl
1):176-181. doi:10.1007/s12070-017-1191-5

3. Huang F, Liao Q, Gan X, Wen W. Correlation
Between Refractory Laryngopharyngeal Reflux
Disease and Symptoms of Anxiety and Depres-
sion. Neuropsychiatr Dis Treat. 2022;18:925-
932. doi:10.2147/NDT.S349933

4. Lin YH, Chen CY, Hong WH, Lin YC. Perceived
job stress and health complaints at a bank call
center: comparison between inbound and outbo-
und services. Ind Health. 2010;48(3):349-356.
doi:10.2486/indhealth.48.349

5. Zha Z, Gao S, Liu S, Hu G. Prevalence and Risk
Factors of Anxiety Among Adult Patients with
Chronic Pharyngitis in Wuhu, Chi-

293



Arastirma Makalesi (Research Article)

na. Neuropsychiatr Dis Treat. 2023;19:1313-
1319. doi:10.2147/NDT.S415938

6. Khadilkar MN, K KP, Rai T, Shenoy V, Dosema-
ne D. Depression in patients with chronic oto-
laryngology symptoms - A vicious cycle. Head
Face Med. 2024;20(1):68. doi:10.1186/s13005-
024-00464-8

7. Kara N, Yao AC, Newton J, Deary V, O'Hara J,
Wilson JA. General illness and psychological
factors in patients with chronic nasal symp-
toms. Clin Otolaryngol.  2018;43(2):609-
616. doi:10.1111/coa.13032

8. Zigmond AS, Snaith RP. The hospital anxiety
and depression scale. Acta Psychiatr Scand.
1983;67(6):361-370. doi:10.1111/.1600-
0447.1983.tb09716.x

9. Aydemir O, Giivenir T, Kiiey L, Kiiltiir S. Hasta-
ne Anksiyete ve Depresyon Olgegi Tiirkge for-
munun gecerlilik ve gilivenilirligi. Turk Psikiyatri
Derg.1997; 8:280-7

10.Mckinley, J. Charnley; Hathaway, Starke R. The
identification and measurement of the psychone-
uroses in medical practice: The Minnesota Mul-
tiphasic Personality Inventory. Journal of the
American Medical Association. 1943; 122.3: 161
-167.

11.Diilgerler, S. {lkdgretim Okulu Ogretmenlerinde
Somatizasyon Olgeginin Gegerlik ve Giivenirligi.
Ege University Health Sciences Institute, School
of Nursing (Unpublished Doctoral dissertation).
Ege University; 2000.

12.Barsky AJ, Goodson JD, Lane RS, Cleary PD.
The  amplification of  somatic  symp-
toms. Psychosom Med. 1988;50(5):510-519.
doi:10.1097/00006842-198809000-00007

13.Giile¢ H, Sayar K. Reliability and validity of the
Turkish form of the Somatosensory Amplifica-
tion Scale. Psychiatry Clin Neurosci. 2007;61
(1):25-30. doi:10.1111/5.1440-
1819.2007.01606.x

14.Fung K, MacDonald AJ. Chronic Sore
Throat. Functional Illness of the Head and Neck.
2023; 91-100. doi:10.1007/978-3-031-12998-
8 11

15.Lowe B, Toussaint A, Rosmalen JGM, et al. Per-
sistent physical symptoms: definition, genesis,
and management. Lancet. 2024;403(10444):2649
-2662. doi:10.1016/S0140-6736(24)00623-8

16.Meade E, Garvey M. The Role of Neuro-Immune
Interaction in Chronic Pain Conditions; Functio-
nal Somatic Syndrome, Neurogenic Inflamma-
tion, and Peripheral Neuropathy. Int J Mol Sci.
2022;23(15):8574. doi:10.3390/ijms23158574

17. Amaro-Diaz L, Montoro CI, Fischer-Jbali LR,
Galvez-Sanchez CM. Chronic Pain and Emotio-
nal Stroop: A Systematic Review. J Clin Med.
2022;11(12):3259. doi:10.3390/jcm11123259

Abdulaziz Yalinkii¢ ve ark. (et al.)

18.Schnabel K, Petzke TM, Witthoft M. The emo-
tion regulation process in somatic symptom di-
sorders and related conditions - A systematic
narrative  review. Clin  Psychol  Rev.
2022;97:102196. doi:10.1016/j.cpr.2022.102196

19.Ashar YK, Gordon A, Schubiner H, et al. Effect
of Pain Reprocessing Therapy vs Placebo and
Usual Care for Patients With Chronic Back Pain:
A Randomized Clinical Trial. JAMA Psychiatry.
2022;79(1):13-23. doi:10.1001/
jamapsychiatry.2021.2669

20.Neurolaunch. Throat anxiety: The connection
between stres and throat pain. https:/
neurolaunch.com/throat-anxiety-symptoms/. Ac-
cessed Augst 18, 2024.

21.Alotiby A. Immunology of Stress: A Review
Article. ' J Clin  Med. 2024;13(21):6394.
doi:10.3390/jcm13216394

22.Eyigor H, Arihan G, Ergin F, Barlik Y. Psychiat-
ric disorder profile in patients with chronic
pharyngitis. Kulak Burun Bogaz Ihtis Derg.
2006;16(4):178-182.

23.Tian P, Ma Y, Hu J, et al. Clinical and psychobe-
havioral features of outpatients with somatic
symptom disorder in otorhinolaryngology cli-
nics. J Psychosom Res. 2021;148:110550.
doi:10.1016/j.jpsychores.2021.110550

24.Wei D, Liu Y, Zhuang K, et al. Brain Structures
Associated With Individual Differences in Soma-
tic Symptoms and Emotional Distress in a He-

althy  Sample.  Front ~Hum  Neurosci.
2020;14:492990. doi:10.3389/
fnhum.2020.492990

25.Hacimusalar Y, Talih T, Karaaslan O. How Do
Health Anxiety, Somatosensory Amplification,
and Depression Levels Relate to Non-cyclical
Mastalgia? A Case—Control Study. Indian Journal
of Surgery. 2020; 82.(4): 578-584. doi: 10.1007/
$12262-019-02014-y

26.0zsoy F, Okan S. Somatosensory Amplification,
Health Anxiety and Pain Catastrophizing in Indi-
viduals with Chronic Musculoskeletal System
Pain. Journal of Clinical Practice and Rese-
arch. 2021;43.(3): 237-243. doi: 10.14744/
etd.2020.32956

27.Ciaramella A, Silvestri S, Pozzolini V, Federici
M, Carli G. A retrospective observational study
comparing somatosensory amplification in fib-
romyalgia, chronic pain, psychiatric disorders
and healthy subjects. Scand J Pain. 2020;21
(2):317-329. doi:10.1515/sjpain-2020-0103

28.Barends H, Claassen-van Dessel N, van der Wou-
den JC, et al. Impact of symptom focusing and
somatosensory amplification on persistent physi-
cal symptoms: A three-year follow-up study. J
Psychosom Res. 2020;135:110131. doi:10.1016/
j-jpsychores.2020.110131

294



Arastirma Makalesi (Research Article)

29.Mewes R. Recent developments on psychological
factors in medically unexplained symptoms and
somatoform disorders. Front Public Health.
2022;10:1033203. doi:10.3389/
fpubh.2022.1033203

30.Kiilekei S, Ertugay CK, Toros SZ. The Effects of
Empiric Antireflux Treatment on Laryngop-
haryngeal and Gastroesophageal Reflux Disea-
se. Sisli Etfal Hastan Tip Bul. 2020;54(1):29-35.
doi:10.14744/SEMB.2018.55632

Abdulaziz Yalinkii¢ ve ark. (et al.)

295



OTJHS

Online Turkish Journal of Health Sciences

e-ISSN: 2459-1467

OTSBD

Online Tiirk Saghk Bilimleri Dergisi

Online Turkish Journal of Health Sciences 2025;10(3):296-303

Online Tiirk Saghk Bilimleri Dergisi 2025;10(3):296-303

Epidemiological and Clinical Predictors of Mortality in Firearm Injuries: A Retrospective
Study from a Level-1 Trauma Center

Ategsli Silah Yaralanmalarinda Mortaliteyi Ongoren Epidemiyolojik ve Klinik Faktorler:
Seviye-1 Travma Merkezinden Retrospektif Bir Calisma

'Emre KUDU, *Mehmet Birkan KORGAN, *Mustafa ALTUN, 'Atahan TURAN,
'Onatcan OZOGUL, 'Erhan ALTUNBAS

'Department of Emergency Medicine, Marmara University Faculty of Medicine, Istanbul, Tiirkiye
“Department of Emergency Medicine, Marmara University Pendik Training and Research Hospital, Istanbul, Tiirkiye

Emre Kudu: https://orcid.org/0000-0002-1422-5927
Mehmet Birkan Korgan: https://orcid.org/0000-0001-8935-3694
Mustafa Altun: https://orcid.org/0000-0002-7090-8917
Atahan Turan: https://orcid.org/0009-0005-1615-2951
Onatcan Ozogul: https://orcid.org/0009-0002-9203-9078
Erhan Altunbas: https://orcid.org/0000-0002-5075-739X

ABSTRACT

Objective: Firearm-related injuries remain a significant
cause of trauma morbidity and mortality worldwide. This
study aimed to evaluate the epidemiological and clinical
characteristics of firearm injuries and identify predictors
of in-hospital mortality.

Materials and Methods: This retrospective cohort study
included patients presenting with firearm injuries to Mar-
mara University Pendik Training and Research Hospital
during the period spanning from January 1 to December
31, 2024. Data on demographics, injury mechanism, ana-
tomical injury sites, trauma scores, vital signs, laboratory
findings, interventions, and outcomes were collected.
Univariate logistic regression analyses were performed to
identify factors associated with mortality, along with their
odds ratios (OR).

Results: A total of 119 patients were included (mean age:
33.3£12.8 years; 89.1% male). The overall in-hospital
mortality rate was 9.2%. Non-survivors were more likely
to be female and have suicide-related injuries. Univariate
analysis revealed that female gender (OR: 6.286), suicide
intent (OR: 40.125), lower Glasgow Coma Scale (OR:
0.490), lower Revised Trauma Score (OR: 0.113), and
higher Injury Severity Score (OR: 1.323) were independ-
ent predictors of mortality. Head/neck and chest injuries
were associated with higher mortality and increased need
for surgery and blood transfusion.

Conclusions: Early assessment of vital signs, trauma
scores, and anatomical injury sites can provide valuable
prognostic information in firearm-related trauma. Beyond
mortality, the high rates of hospitalization and surgical
intervention highlight the broader burden of firearm inju-
ries on healthcare systems.

Keywords: Emergency care, firearm injuries, injury se-
verity, mortality, trauma score

(074

Amag: Atesli silah yaralanmalar1 diinya genelinde 6nemli
bir travma morbidite ve mortalite nedenidir. Bu ¢aligmanin
amaci, atesli silah yaralanmalarinin epidemiyolojik ve
klinik 6zelliklerini degerlendirmek ve hastane i¢i mortali-
teyi ongoren faktorleri belirlemektir.

Materyal ve Metot: Bu retrospektif kohort ¢alismaya,
Marmara Universitesi Pendik Egitim ve Arastirma Hasta-
nesi’ne 1 Ocak—31 Aralik 2024 tarihleri arasinda atesli
silah yaralanmasi nedeniyle bagvuran hastalar dahil edildi.
Hastalarin demografik verileri, yaralanma mekanizmasi,
anatomik yaralanma bdlgeleri, travma skorlari, vital bul-
gulari, laboratuvar degerleri, uygulanan girisimler ve kli-
nik sonuglar1 degerlendirildi. Hastane i¢i mortalite ile
iliskili faktorleri belirlemek amaciyla univaryant lojistik
regresyon analizleri yapildi ve olasilik oranlart (OR) he-
saplandi.

Bulgular: Toplam 119 hasta g¢alismaya dahil edildi
(ortalama yas: 33,3 12,8 yil; %89,1 erkek). Genel hasta-
ne i¢i mortalite oran1 %9,2 idi. Hayatin1 kaybeden hastalar
arasinda kadin cinsiyet ve intihar girisimi daha yaygindi.
Univaryant analizlerde kadin cinsiyet (OR: 6,286), intihar
girisimi (OR: 40,125), diisik Glasgow Koma Skoru (OR:
0,490), diisiik Revize Travma Skoru (OR: 0,113) ve yiik-
sek Travma Siddet Skoru (OR: 1,323) mortalite ile iliskili
bulundu. Bag-boyun ve gégiis yaralanmalar1 daha yiiksek
mortalite, cerrahi girisim ihtiyact ve kan transfiizyonu
ihtiyaci ile iliskiliydi.

Sonug: Atesli silah yaralanmalarinda vital bulgular, trav-
ma skorlar1 ve anatomik yaralanma bolgelerinin erken
degerlendirilmesi prognostik agidan 6nemli bilgiler sagla-
yabilir. Mortalitenin 6tesinde, bu hastalardaki yiiksek yatis
ve cerrahi miidahale oranlari, atesli silah yaralanmalarinin
saglik sistemine olan ciddi yiikiinii de ortaya koymaktadir.
Anahtar Kelimeler: Acil bakim, atesli silah yaralanmala-
r1, mortalite, travma skoru, yaralanma siddeti
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INTRODUCTION

Firearm-related injuries have emerged as one of the
more persistent contributors to trauma care burden
across the globe.! In the United States, these inci-
dents lead to over 48,000 deaths each year, yet the
toll is not limited to fatalities.” While many patients
survive firearm injuries, the aftermath often includes
lasting impairments, including mobility issues, dis-
rupted cognitive function, and psychological disturb-
ances that may persist for years.> The complexity of
these outcomes underscores the importance of a
prompt and well-coordinated clinical response, be-
ginning most critically at the point of entry: the
emergency department (ED). Early evaluation, stabi-
lization, and appropriate triage play a crucial role in
determining outcomes.*

Both globally and in Tiirkiye, the increasing availa-
bility of firearms and the rising incidence of inter-
personal violence have led to a growing clinical and
forensic burden.”® Despite the increasing frequency
of these injuries, a need remains for region-specific
data that captures their evolving epidemiological and
clinical characteristics and informs strategies for
effective trauma care delivery.’

By evaluating vital signs, injury locations, trauma
scores, patient demographics, and injury intent, early
predictors of poor outcomes can be identified to op-
timize acute management strategies. In this context,
this study aims to address that need by examining
firearm injury cases in a level-1 trauma center in
Tiirkiye, with a focus on identifying the key factors
associated with in-hospital mortality, thereby
providing insights that may support early risk strati-
fication and guide improvements in trauma manage-
ment practices.

MATERIALS AND METHODS

Ethics Committee Approval: The study protocol
received approval from the Marmara University
Clinical Research Ethics Committee (Date:
31.01.2025, decision no: 09.2025-25-0053). Given
its retrospective design, the requirement for in-
formed consent was waived by the ethics committee.
The study was conducted in alignment with the Dec-
laration of Helsinki and complies with the STROBE
guidelines for reporting observational studies.®
Study Design and Settings: A single-center retro-
spective cohort study was carried out at Marmara
University Pendik Training and Research Hospital,
which is a level-1 trauma center with advanced diag-
nostic and surgical capabilities.

Study Participants: We retrospectively analyzed all
patients who presented with firearm-related injuries
to Marmara University Pendik Training and Re-
search Hospital between January 1 and December
31, 2024. Patients with missing critical data (e.g.,
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outcome status) were excluded from the study.
Variables and Data Sources: Data were obtained
from the hospital’s electronic health records and
patient files. For each patient, demographic infor-
mation (age and sex) and the mechanism of injury
(homicide or suicide) were recorded. Clinical varia-
bles included the anatomical location of the injury
(head/neck, chest, abdomen, upper extremity, lower
extremity), initial Glasgow Coma Scale (GCS), Re-
vised Trauma Score (RTS),” and Injury Severity
Score (ISS)," as well as initial laboratory values
(complete blood count, biochemistry and blood gas
results). During treatment, the need for blood trans-
fusions and surgical interventions was recorded.
Additionally, hospital length of stay and clinical
outcomes (discharge, admission, or in-hospital mor-
tality) were also recorded.

Outcomes: The primary outcome of the study was in
-hospital mortality. Secondary outcomes included
surgical intervention, hospitalization, and duration
of hospitalization.

Statistical Analysis: All statistical analyses were
carried out using IBM SPSS Statistics for Windows,
version 23.0 (IBM Corp., Armonk, NY, USA). The
distribution characteristics of the continuous varia-
bles were assessed visually through histograms. Cat-
egorical variables were summarized as frequencies
with percentages. For numeric data, normally dis-
tributed variables were expressed as means with
standard deviations, whereas non-normally distribut-
ed variables were described using medians and inter-
quartile ranges. Group comparisons were made us-
ing the Chi-square test for categorical variables. De-
pending on the distribution pattern, continuous vari-
ables were compared using either the Student’s t-test
or the Mann—Whitney U test. To explore potential
predictors of in-hospital mortality, univariate logistic
regression analysis was performed. A p-value of
<0.05 was considered statistically significant.

RESULTS

A total of 124 patients with firearm injuries present-
ed to the emergency department during the study
period. Five patients who left the hospital against
medical advice and without completing treatment
were excluded from the final analysis. Thus, a total
of 119 patients were included in the study. The ma-
jority were male (89.1%), with a mean age of 33.3 +
12.8 years. Among these, 63 patients (52.9%) were
discharged from the ED, while 48 (40.3%) required
hospitalization. Specifically, 39 were admitted to
inpatient wards, and 9 to intensive care units (ICUs).
In-hospital mortality occurred in 11 patients (9.2%),
including deaths in the ED (n = 5), operating room
(n=3), and ICU (n = 3) (Figure 1).
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Patients with firearm
injuries (n= 124)

A 4

Excluded patients due to;
— — »| o Leftthe hospital against medical advice
(n=5)

Study population
(n=119,

100.0%)

! !

A4 \ 4 l

Discharged from ED Ward admission Died in ED Died in OR ICU admission
(n=63, 52.9%) (n=39, 32.8%) (n=5, 4.2%) (n=3, 2.5%) (n=9, 7.6%)
Admission ward; (n=39, 32.8%) : .
« Orthopedics and Traumatology (n=19, 16.0%) Died in ICU
« General Surgery (n=7, 5.9%) (n=3, 2.5%)
- Plastic and Reconstructive Surgery (n=3, 2.5% )

« Cardiothoracic Surgery (n=3, 2.5%)
« Cardiovascular Surgery (n=2, 1.7%)
« Neurosurgery (n=2, 1.7%)

= Otorhinolaryngology (n=2, 1.7%)

« Pediatric Surgery (n=1, 0.8%)

Figure 1: Flow chart of the study. ED: Emergency department; ICU: Intensive care unit; OR: Operating room.

When comparing survivors and non-survivors, the
mean age was 32.9 + 12.9 years and 37.1 = 11.9
years, respectively, with no statistically significant
difference between the groups (p=0.303). Several
other parameters demonstrated significant differ-
ences. Female sex and suicide-related injuries were
more prevalent among non-survivors (p=0.019 and
p<0.001, respectively). Non-survivors also presented
with markedly compromised physiological parame-
ters, including lower systolic and diastolic blood
pressures, decreased respiratory rate, and significant-
ly reduced Glasgow Coma Scale scores (all
p<0.001). Laboratory findings showed lower hemo-
globin, hematocrit, and pH levels, as well as a sig-
nificantly elevated base deficit (all p<0.001), sug-
gesting greater physiological derangement. Trauma
severity was also notably worse in this group, with
lower Revised Trauma Scores and higher Injury
Severity Scores (both p<0.001). In terms of inter-
ventions, all non-survivors received blood transfu-
sions (p<0.001), and none underwent basic medical
treatment alone (p=0.003). Additionally, non-
survivors had a significantly shorter median length
of hospital stay compared to survivors (1 hour vs. 9
hours, p=0.014). These findings are detailed in Table
1.

In terms of anatomical injury distribution, the most
frequently affected region was the lower extremities
(61.3%), followed by the upper extremities (23.5%),

abdomen (22.7%), head/neck (17.6%), and chest
(14.3%). As some patients sustained injuries involv-
ing more than one anatomical region, the total num-
ber of injury sites exceeds the total number of pa-
tients. While this limits direct comparisons, several
meaningful differences were observed. Patients with
chest and head/neck injuries had notably higher in-
hospital mortality rates (41.2% and 19.0%, respec-
tively), compared to other anatomical groups. These
regions also demonstrated lower Revised Trauma
Scores (RTS) and higher Injury Severity Scores
(ISS), reflecting more severe trauma. Specifically,
the median ISS reached 16 (IQR: 10-75) for chest
injuries and 9 (IQR: 4-23) for head/neck injuries.
Blood transfusion was required in 64.7% of chest
injury cases and 33.3% of head/neck injuries, further
highlighting their clinical severity. Surgical inter-
ventions were most frequent among patients with
abdominal injuries (55.6%) and chest injuries
(58.8%), while also elevated in upper extremity trau-
ma (46.4%). Lower extremity injuries, although
common, were associated with the lowest mortality
(2.7%), highest discharge rate from the ED (64.4%),
and shortest median hospital stay (6 hours, IQR: 3—
78). These findings suggest that the anatomical site
of injury plays a critical role in predicting clinical
outcomes and resource utilization in firearm-related
trauma (Table 2).
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Table 1. Comparison of baseline demographic, clinical, laboratory, and outcome characteristics between survi-
vors and non-survivors among patients with firearm injuries.

Variables Subcategory All patients Survivors Non-survivors p
(n=119) (n=108) (n=11)
Age (year), mean + SD 33.3+£12.8 329+12.9 37.1+11.9 0.303
Gender, n (%) Male 106 (89.1) 99 91.7) 7 (63.6) 0.019
Female 13 (10.9) 9(8.3) 4 (36.4)
Intent of injury, n (%) Homicide 101 (84.8) 93 (86.1) 8(72.7)
Unintentional 14 (11.8) 14 (12.9) 0 (0.0) 0.001
Suicide 4(3.4) 1(0.9) 3(27.2)
Vitals, median (IQR) Systolic BP  125(110-135) 127 (113-136) 60 (0-84) 0.001
(mmHg)
Diastolic BP 78 (65-88) 80 (70-89) 40 (0-56) 0.001
(mmHg)
Pulse rate (beats 82 (75-89) 82 (76-89) 45 (0-95) 0.007
per min)
Respiratory rate 24 (18-34) 25 (18-34) 8 (0-12) 0.001
(/min)
Glasgow Coma Scale, 15 (15-15) 15 (15-15) 3 (3-8) 0.001
median (IQR)
Laboratory parame- Hemoglobin (g/dL) 14.7(13.3-15.7) 14.8 (13.7-15.8) 11.6 (7.0-12.8) 0.001
ters, median (IQR) Hematocrit (%) 425 (39.4-45.8) 429 (40.3-46.2)  33.7(22.2-36.7) 0.001
ALT (U/L) 24.0 (17.0-33.8)  23.5(17.0-33.0)  40.0 (14.5-403.8) 0.296
AST (U/L) 33.0(27.0-42.8)  33.0(27.0-41.8)  40.5(29.8-327.5) 0.040
Creatinine (mg/dL) 0.9 (0.8-1.1) 0.91 (0.8-1.07) 0.81 (0.71-1.16) 0.413
pH 7.33(7.28-7.37)  7.34 (7.31-7.38) 7.18 (7.02-7.3) 0.001
Base deficit 3.5(1.6-5.6) 2.6 (1.5-4.6) 9.8 (4.8-14.5) 0.001
(mmol/L)
Lactate (mmol/L) 3.4(2.3-5.3) 3.3(2.3-5.0) 5.4 (2.6-17.0) 0.081
Trauma score, median Revised Trauma 7.55(7.55-7.84)  7.55(7.55-7.84) 2.33 (0.00-3.51) 0.001
(IQR) Score
Injury Severity 5(4-13) 5(4-9) 75 (25-75) 0.001
Score
Intervention, n (%) Basic medical 48 (40.3) 48 (43.6) 0(0.0) 0.003
intervention
Blood transfusion 31 (26.1) 20 (18.5) 11 (100.0) 0.001
Surgery 46 (38.7) 39 (36.1) 7 (63.6) 0.074
Length of stay (hours), 7 (3-112) 9 (4-116) 1(1-14) 0.014

median (IQR)

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; BP: Blood pressure; IQR: Interquartile range; SD: Standard deviation.

Table 2. Comparison of clinical characteristics, interventions, and outcomes by injury site among patients with
firearm injuries (n = 119).

Injury Site All patients Head/ Chest Abdomen Upper ex- Lower ex-
neck tremity tremity
n (%) 119 (100.0) 21(17.6) 17 (14.3) 27 (22.7) 28 (23.5) 73 (61.3)
RTS, median (IQR) 7.55(7.55-  7.55(5.14- 5.14(0.65-  7.55(7.10- 7.69(7.55-  7.55(7.55-
7.84) 7.84) 7.55) 7.84) 7.84) 7.84)
ISS, median (IQR) 5(4-13) 9 (4-23) 16 (10-75) 9 (4-16) 7 (4-14) 4 (4-9)
X-ray, n (%) 90 (75.6) 12 (57.1) 6 (35.3) 14 (51.9) 26 (92.9) 71 (97.3)
Computed Tomography, n 104 (87.4) 19 (90.5) 11 (64.7) 24 (88.9) 23 (82.1) 67 (91.8)
(%)
Blood Transfusion, n (%) 31 (26.1) 7 (33.3) 11 (64.7) 9 (33.3) 6(21.4) 13 (17.8)
Surgery, n (%) 46 (38.7) 7 (33.3) 10 (58.8) 15 (55.6) 13 (46.4) 24 (32.9)
LOS (hour), median (IQR) 7 (3-112) 9 (4-118) 5(1-97) 29 (4-140) 17 (4-115) 6 (3-78)
Discharge from ED, n (%) 63 (52.9) 10 (47.6) 2(11.8) 11 (40.7) 13 (46.4) 47 (64.4)
In-hospital mortality, n (%) 11 (9.2) 4 (19.0) 7(41.2) 4 (14.8) 3 (10.7) 2 (2.7)

ED: Emergency department; ISS: Injury Severity Score; IQR: Interquartile range; LOS: Length of stay; RTS: Revised Trauma Score.
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Table 3 presents the results of univariate logistic
regression analyses evaluating predictors of in-
hospital mortality among patients with firearm inju-
ries. Several variables were found to be significantly
associated with mortality. Female patients exhibited
a significantly higher risk of death compared to
males (OR 6.29, 95% CI: 1.54-25.62, p=0.01). Sui-
cide-related injuries were strongly associated with
mortality, demonstrating a markedly increased risk
compared to other injury intents (OR 40.13, 95% CI:
3.73-431.15, p=0.002). Among physiological pa-
rameters, lower systolic and diastolic blood pres-
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sures were both significantly associated with in-
creased mortality risk (SBP: OR 0.959, 95% CI:
0.940-0.979, p<0.001; DBP: OR 0.943, 95% CI:
0.916-0.970, p<0.001), as were lower respiratory
rate (OR 0.791, 95% CI: 0.700-0.893, p<0.001) and
lower GCS score (OR 0.490, 95% CI: 0.345-0.696,
p<0.001). Trauma severity measures also showed
strong associations with mortality. A lower RTS was
associated with a significantly increased risk of
death (OR 0.113, 95% CI: 0.026-0.487, p=0.003),
while a higher ISS was similarly predictive of mor-
tality (OR 1.323, 95% CI: 1.091-1.603, p=0.004).

Table 3. Logistic regression analysis shows the factors affecting survival.

Variable Odds Ratio (95%CI) p
Female gender 6.286 (1.542-25.624) 0.01
Age, years 1.003 (0.991-1.016) 0.63
Suicide intent 40.125 (3.734-431.149)  0.002
Systolic blood pressure 0.959 (0.940-0.979) 0.001
Diastolic blood pressure  0.943 (0.916-0.970) 0.001
Respiratory rate 0.791 (0.700-0.893) 0.001
Glasgow Coma Scale 0.490 (0.345-0.696) 0.001
Revised Trauma Score 0.113 (0.026-0.487) 0.003
Injury Severity Score 1.323 (1.091-1.603) 0.004

CI: Confidence interval.

DISCUSSION AND CONCLUSION

This study investigated firearm-related injuries at a
level 1 trauma center, aiming to examine epidemio-
logical trends while also identifying the key clinical
determinants of mortality. The analysis revealed that
certain physiological parameters and trauma scores
were consistently associated with poor outcomes,
emphasizing their importance in early risk assess-
ment. Of particular note is the prognostic impact of
injury intent and anatomical location. Furthermore,
our study has shown that findings such as unstable
vital signs and impaired consciousness are associat-
ed with mortality. Rapid intervention and aggressive
treatment approaches are required for these patients.

There are many different results in the literature re-
garding the effect of gender on mortality.*”'"!?
While many studies show no differences,*”'" some
studies, like ours, indicate that mortality is higher in
women.'? These differences suggest that major fac-
tors such as sociodemographic variables may influ-
ence trauma outcomes. In particular, suicide at-
tempts involving firearms are associated with partic-
ularly high mortality."' The lethality of such injuries
stems from the mechanism of harm, which often
results in extensive and irreversible damage, leaving
limited opportunity for medical intervention.'' These
findings underscore the importance of identifying
individuals at risk of self-harm involving firearms
and implementing preventive strategies, including
mental health interventions and restrictions on ac-
cess to firearms, to reduce the likelihood of fatal

outcomes in this vulnerable population.'®

Abnormal vital signs are associated with mortality in
firearm injuries, as in many other diseases.'*"> Low
systolic and diastolic blood pressure, high heart and
respiratory rates, and low GCS scores were more
common in those who did not survive, suggesting
possible involvement of early physiological deterio-
ration and central nervous system damage. Many
scoring systems have been developed to assist physi-
cians in making decisions and predicting progno-
sis.'®!'” These models attempt to guide clinicians by
combining important predictors.”'®*In this regard,
the RTS, which integrates GCS, blood pressure, and
respiratory rate in a structured manner, is widely
used in trauma patients.” In our study, it was ob-
served that RTS was significantly lower in patients
who died. While trauma scores alone may not be
decisive, their ability to integrate multiple clinical
dimensions into a single risk estimate makes them
valuable tools in high-pressure emergency care set-
tings.'

In addition, several laboratory findings demonstrated
strong associations with in-hospital mortality, war-
ranting closer clinical attention. Lower hemoglobin
and hematocrit levels observed in non-survivors
likely reflect significant blood loss or hemodilution
due to aggressive fluid resuscitation, both of which
are indicative of physiological compromise.* More
notably, markedly elevated base deficit and de-
creased pH levels were found in fatal cases, under-
scoring the prognostic importance of metabolic aci-
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dosis in trauma.' Base deficit has been widely vali-
dated as a sensitive marker of tissue hypoperfusion
and shock severity, with established correlations to
transfusion needs and adverse outcomes in trauma
patients.”'? Similarly, systemic acidemia, as reflect-
ed by low pH values, may indicate impaired perfu-
sion and ongoing anaerobic metabolism." Incorpo-
rating these laboratory markers into early triage and
decision-making protocols may enhance the timely
identification of critically ill patients and guide the
intensity of resuscitative efforts in firearm-related
trauma.

Another critical determinant of prognosis in firearm
injury patients is the anatomical location of the inju-
ry.’ Multiple injuries are common in firearm trauma,
which limits direct comparisons of these injuries, but
certain areas (head/neck and chest) have been con-
sistently associated with higher mortality rates. High
-velocity ballistic injuries to these areas cause rapid
deterioration of vital organ function (e.g., heart,
lungs, brain) due to the cavitation and blast effects
of the bullet, which can lead to irreversible damage
within minutes if not treated immediately."® In a
retrospective study by Karaca et al.,* the highest
mortality rate was observed in patients with head
and neck injuries (41%), followed by abdominal
(25%) and chest (5.5%) injuries. The ISS is widely
used to help clinicians assess the severity of such
injuries.'™® This anatomy-based scoring system
quantitatively determines the trauma load by assign-
ing weighted values to the most severely injured
body regions.'” In our study, a high ISS score was
also found to be associated with mortality. Thus, the
ISS serves as a practical and validated prognostic
tool in the management of firearm-related inju-
ries.**

Lastly, the rates of diagnostic imaging use in our
study were higher than those typically reported in
general trauma populations.”’ This trend may reflect
a combination of increased clinical caution and the
growing influence of defensive medicine, particular-
ly in high-risk scenarios such as firearm injuries.”
The fear of missing life-threatening injuries has led
to a lowering of the threshold for using advanced
imaging methods even in hemodynamically stable
patients.”® While this approach may improve diag-
nostic accuracy, it also raises important questions
regarding resource utilization, radiation exposure,
and the necessity of evidence-based imaging proto-
cols in the treatment of penetrating trauma.>**

This study has several limitations that should be
acknowledged. First, the single-center design may
affect the generalizability of the findings, as local
social determinants of health could differ substan-
tially from those in other regions. Second, the retro-
spective nature of the study introduces inherent risks
of incomplete or inaccurately recorded data. Never-
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theless, because all cases involved medicolegal fire-
arm injuries, institutional documentation was likely
more thorough than in standard clinical practice.
This enhanced data fidelity likely improved the com-
pleteness and reliability of the dataset despite the
retrospective design. Furthermore, several subgroup
analyses—including those related to female gender
and suicide intent—should be interpreted with cau-
tion due to small sample sizes, which may have con-
tributed to wide confidence intervals and increased
statistical variability in the regression estimates.
Finally, although logistic regression was used to
identify potential predictors of mortality, the limited
number of mortality cases (n = 11) precluded the
application of multivariate analysis. This constraint
limited our ability to control for potential confound-
ing factors between variables.

In conclusion, firearm injuries present complex clin-
ical and public health challenges. Our study empha-
sizes the prognostic value of early vital sign assess-
ment, anatomical injury location, and trauma scoring
systems in predicting outcomes. High mortality rates
in head, neck, and chest injuries highlight the need
for rapid identification and aggressive interventions.
Beyond mortality, the high rates of hospitalization
and surgical intervention underscore the broader
morbidity burden and resource demands these inju-
ries impose on healthcare systems.
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ABSTRACT

Objective: This study aimed to investigate the factors
influencing pregnant women's fear of childbirth during
labour when they arrived at the hospital for delivery.
Materials and Methods: This was an analytical, cross-
sectional study conducted with 244 pregnant women ad-
mitted to the Obstetrics Clinic of Sakarya Training and
Research Hospital. Data were collected using a Descrip-
tive Information Form, the Delivery Fear Scale, the Visual
Analogue Scale, the City Birth Trauma Scale and the La-
bour Agentry Scale.

Results: Participants' mean childbirth fear scale scores
were found to be below the moderate level. Fear levels
were significantly correlated with participation in child-
birth education and delivery method (p<0.05), but not
with birth interventions or pain perception (p>0.05).

Fear was negatively correlated with perceived control and
positively correlated with birth trauma scores (p<0.05).
Conclusions: Fear of childbirth can be alleviated by
providing holistic and supportive care during the antenatal
period. Reducing this fear may lead to improved birth
outcomes. It is recommended that future research involve
larger, multicenter samples and focus on identifying psy-
chological, social and cultural variables, as well as evalu-
ating interventions that effectively reduce childbirth fear.
Keywords: Fear of birth, midwifery, mood, pain, trauma

oz

Amag: Bu ¢alismanin amaci, gebe kadinlarm dogum igin
hastaneye geldiklerinde, dogum sirasinda yasadiklart kor-
kuyu etkileyen faktorleri aragtirmaktir.

Materyal ve Metot: Bu caligma, Sakarya Egitim ve Aras-
tirma Hastanesi Kadin Dogum Klinigi’ne bagvuran 244
gebe ile yapilan analitik, kesitsel bir aragtirmadir. Veriler
Tanimlayici Bilgi Formu, Dogum Korkusu Olgegi, Gorsel
Analog Olgegi, City Dogum Travmasi Olgegi ve Dogum
Duygulanim Olgegi kullanilarak toplanmistir. Arastirma
SPPS 25.0 programi kullanilarak analiz edilmistir.
Bulgular: Katilimcilarin dogum korkusu dlgek puan orta-
lamasi orta diizeyin altinda bulunmustur. Korku diizeyleri,
doguma hazirlik egitimine katilim ve dogum sekliyle
onemli dl¢tide iliskili bulunurken (p<0,05), dogum miida-
haleleri veya agri algistyla iliskili bulunmamustir (p>0,05).
Korku, algilanan kontrol ile negatif, dogum travmasi puan-
laryla pozitif korelasyon gostermistir (p<0,05).

Sonug: Dogum korkusu, dogum oncesi dénemde biitlinsel
ve destekleyici bakim saglanarak hafifletilebilir. Bu korku-
nun azaltilmasi, dogum sonuglarmin iyilestirilmesine yol
acacaktir. Gelecekteki arastirmalarin, daha biiyik, c¢ok
merkezli 6rnekleri igermesi ve psikolojik, sosyal ve kiiltii-
rel degiskenleri belirlemeye odaklanmasi ve dogum korku-
sunu etkili bir sekilde azaltan miidahaleleri degerlendirme-
si Onerilir.

Anahtar Kelimeler: Agri, dogum korkusu, duygulanim,
ebelik, travma
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INTRODUCTION

Birth is inherently an uncertain and unpredictable
process. If this uncertainty is not effectively man-
aged, it may create difficulties in psychological ad-
aptation and trigger fear among women.'? Concerns
about potential harm to themselves or their babies,
as well as expectations or previous experiences of
labour pain, trauma, and loss of control, can lead to
intense fear and anxiety. These emotional responses
are associated with various complications, including
excessive bleeding, increased medical interventions,
higher cesarean section rates, fetal distress, post-
traumatic stress disorder, mood disorders, difficulty
adapting to the maternal role, and breastfeeding
problems in the postpartum period.”” Collectively,
such outcomes may discourage women from becom-
ing pregnant or choosing to give birth again.%*

The prevalence of fear of childbirth varies globally
and is reported to range between 4% and 20%.° In
Tiirkiye, studies indicate that approximately 20% of
women report fear related to childbirth, while 6% to
13% experience a level of fear severe enough to
impact the birthing process."

Numerous studies have identified obstetric factors
that contribute to childbirth-related fear. Variables
such as parity,'' mode of previous delivery, and pri-
or birth experiences® have been shown to significant-
ly influence the intensity of fear. These factors shape
women's expectations of birth and affect their emo-
tional and physiological responses during labour.™"!
This study aimed to identify the factors associated
with fear of childbirth among pregnant women ad-
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mitted to the hospital during labour. In addition, it
sought to examine the relationship between child-
birth fear and labour pain intensity, perception of
birth as a traumatic event, and emotional state during
labour. Understanding these interrelated factors can
inform the development of targeted interventions to
reduce childbirth fear, improve the birth experience,
and support maternal mental health.

MATERIALS AND METHODS

Ethics Committee Approval: Prior to the com-
mencement of the study, ethical approval was ob-
tained from the Non-Interventional Ethics Commit-
tee of the Sakarya University Faculty of Medicine
(Date: 15.11.2022, decision no: 324), along with
permission from the hospital administration where
the study was conducted. All participants provided
verbal consent, permitting the use of their anony-
mized data for academic purposes. The study was
conducted in accordance with the Declaration of
Helsinki.

This analytical and cross-sectional study was con-
ducted with pregnant women admitted to the deliv-
ery room of a training and research hospital. Inclu-
sion criteria were being at least 37 weeks pregnant,
having effective communication skills, and not hav-
ing a high-risk pregnancy. Participants were in-
formed about the purpose and procedures of the
study, and data were collected through face-to-face
interviews following verbal consent (Figure 1).

The study was carried out in
two stages

!

First stage
During labor (Delivery Room)

v

Descriptive Information Form
Delivery Fear Scale
(Cervical dilatation 23 cm)

v

Visual Analog Scale (VAS)
(Each pregnant woman was asked
every hour to determine pain level
during labor)

Figure 1. Data collection method.

Second stage
Eight hours after birth
(Maternity service)

Labor Agentry Scale

City Birth Trauma Scale
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The study took place in the obstetrics clinic of a high
-capacity hospital where 6437 women gave birth in
2021. This number constituted the study population.
Previous studies in Tiirkiye have reported varying
prevalence rates of fear of childbirth. According to
Biyik and Aslan, 20% of women experience this
fear, and 6-13% report fear significant enough to
affect the birth process.'® Isbir et al. found the rate to
be as high as 42.4%.> These findings highlight the
need to better understand and address childbirth-
related fear in pregnant women. Using the Epilnfo
2022 program for known populations (95% confi-
dence interval, a=0.05), the required sample size
was calculated as 237. To account for possible drop-
outs or incomplete data, the sample size was in-
creased, and data collection was completed with 244
participants, thereby ensuring robust results. The
study design aimed to minimize bias by focusing on
full-term, low-risk pregnancies, thereby enhancing
the validity and generalizability of findings. The
goal was to explore childbirth experiences and asso-
ciated psychological factors, particularly fear of
childbirth, in a representative sample.

Dependent Variable: Fear of birth

Independent Variables: City Birth Trauma Scale
and Labour Agentry Scale scores, birth pain, wom-
en’s knowledge about pregnancy and birth and inter-
ventions performed during labour

Forms and Scales Used in the Research:
Descriptive Information Form: This form, pre-
pared by researchers in line with the literature, con-
sists of two parts.' The first includes eight, address-
ing participants’ socio-demographic characteristics,
while the second comprises 14 on pregnancy and
birth-related variables, totaling 22 questions. Data
were collected through verbal interviews, and addi-
tional clinical information, including hospitalization
duration, labor stage, and medical interventions, was
retrieved from medical records.

Delivery Fear Scale (DFS): Developed by Wijma et
al., the DFS measures childbirth-related fear.'” Its
Turkish validity and reliability were established by
Sercekus et al.' The unidimensional scale includes
10 items, each rated on a 10-point Likert scale rang-
ing from 1 (strongly disagree) to 10 (strongly agree).
The total score can range from 10 to 100, with high-
er scores indicating a greater level of fear. Five of
the items are positively worded, while the other five
are negatively worded. The Cronbach alpha value of
the scale was reported as 0.88 by Wijma et al., 0.90
by Sergekus et al., and was found to be 0.92 in the
study. The scale was administered during the first
stage of labour, after women were admitted with a
cervical dilation of 3 cm or more. The mean DFS
score was 32.93+17.45.
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Visual Analog Scale (VAS): VAS was used to as-
sess labour pain. It consists of a 10 cm horizontal
line anchored by “no pain” and “severe pain.” Par-
ticipants marked the point that best reflected their
pain. The distance from the “no pain” end indicated
the pain intensity.”” VAS was administered hourly
during labour, and the average pain score was calcu-
lated.

City Birth Trauma Scale (CBTS): Developed by
Ayers et al., CBTS assesses postpartum trauma
based on DSM-5 criteria.'* The Turkish version has
been validated.'” Items 3-22 assess core PTSD
symptoms across four domains: re-experiencing,
avoidance, negative mood/cognitions, and hyper-
arousal. Dissociative symptoms (items 23-24) were
used for screening only; participants with such
symptoms were excluded. The original scale had a
Cronbach’s alpha of 0.71; the Turkish version, 0.76.
In the current study, internal consistency was high
(0=0.87). CBTS was administered postpartum dur-
ing the second stage. The mean score was
40.4+1.89.

Labour Agentry Scale (LAS): The LAS, developed
by Hodnett et al., measures perceived control during
labour and has been used in various countries.'® The
Turkish validation was conducted by Gengalp.'’ The
scale includes 29 items scored on a 5-point Likert
scale (total range: 29-145), with higher scores indi-
cating greater perceived control and a more positive
birth experience. Cronbach’s alpha was 0.86 in the
original and 0.87 in the Turkish version; in the cur-
rent study, it was 0.70. The LAS was administered
in the second stage. The mean score was
113.14£19.71.

Statistical Analysis: Data were analyzed using
SPSS 25.0. Descriptive statistics were presented as
frequencies, percentages, and means. The Kolmogo-
rov-Smirnov  test assessed normality. Non-
parametric tests were used due to the non-normal
distribution. The Mann-Whitney U test compared
two independent groups; Kruskal-Wallis was used
for more than two. Bonferroni correction identified
significant differences. Spearman’s rank correlation
evaluated relationships between variables. Statistical
significance was set at p<0.05.

RESULTS

Analysis of the socio-demographic characteristics of
the pregnant women revealed that the majority of
participants were aged 19-24, were high school or
higher education graduates, and were homemakers.
A statistically significant difference was found in
DEFS scores based on the variable of spouses’ profes-
sion (p<0.05) (Table 1).
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Table 1. Comparison of the mean scores obtained from the scales in terms of the participants’ socio-

demographic characteristics.

Delivery Fear Scale

Socio-Demographic Characteristics n (%) Mean + SD Tests
Age Groups (years) 19-24 107 (43.9) 31.92+15.79 KWwW=0.014
25-30 99 (40.6) 33.65+18.22 p=1.000
31-36 30 (12.3) 32.63+16.95
37-42 8(3.2) 38.75429.88
Educational Status Illiterate 13 (5.3) 36.23+24.57 KW=1.616
Primary school 85 (34.8) 33.57+15.98 p=0.446
High school and above 146 (59.9) 32.27+17.63
Profession Homemaker 200 (82.0) 32.43+17.05 KW=6.188
Worker 37(15.2) 37.32+19.31 p=0.045
Government Official 7 (2.8) 24.28+15.57
Husband’s Age 20-24 14 (5.8) 31.14+16.67 KW=1.545
groups (years) 25-29 66 (27.0) 33.34+16.37 P=0.672
30-34 91(37.3) 32.97+19.77
>35 73 (29.9) 32.86+19.57
Spouse’s Educational [lliterate 5(2.0) 29.80+8.58 KW=0.130
Status Primary school 56 (23.0) 31.33+14.96 P=0.937
High school and above 183 (75.0) 33.51+18.33
Spouse’s Profession Worker 181 (74.2) 34.98+18.51 KW=9.823
Self-employed 44 (18.0) 27.13410.89 p=0.007
Government official 19 (7.8) 26.84+15.41
Total 244 (100)

KW: Kruskal Wallis.

As shown in Table 2, multiparous women, those
with planned pregnancies, and those admitted during
the latent phase had higher DFS scores compared to
others. Significant differences were also found in
DFS mean scores according to variables such as
participation in birth preparation training and type of

delivery (p<0.05). It was observed that women who
had not received childbirth preparation training and
who delivered by cesarean section exhibited higher
levels of fear of childbirth. Moreover, interventions
during labour had no significant effect on fear of

childbirth (p>0.05) (Table 2).

Table 2. Comparison of the mean scores obtained from the delivery fear scale in terms of the participants’
pregnancy- and birth-related characteristics and in terms of the interventions undergone.

Delivery
n (%) Fear Scale Tests
Mean = SD

Participants’ Pregnancy and Birth-Related Characteristics
Parity Primiparae 104 (42.6) 35.72+18.65 U=6285.000

Multiparae 140 (57.4) 30.87+16.26 p=0.064
Is the pregnancy an Yes 116 (47.5) 33.10+18.01 U=7214.000
intended pregnancy? No 128 (52.5) 32.78+16.99 p=0.703
Receiving birth prepa- Yes 8(3.3) 23.00+9.41 U=552.000
ration training No 236 (96.7) 33.27+17.57 p=0.046
Phase of labour when  Latent phase 75 (30.7) 37.10+£20.35 KW=4.683
the pregnant woman Active phase 143 (58.6) 31.20%16.19 p=0.096
was admitted to the Transition phase (cervical dilatation of 3 cmor 26 (10.7) 30.46+12.96
delivery room more)
Types of delivery Vaginal delivery without an intervention 121 (49.6) 28.53+13.02 KW=10.689

Vaginal delivery with an intervention 40 (16.4) 35.004£20.26 p=0.005

Cesarean section 83 (34.0) 38.36+19.96
Interventions undergone by the participants during labour
Electronic Fetal Moni- Yes 239 (98.0) 32.68+17.16 U=419.000
toring (EFM) p=0.253

No 5(2.0) 45.20+27.83
Undergoing Amnioto-  Yes 51(20.9) 32.09+17.95 U=4684.500
my No 193 (79.1) 33.16+17.35 p=0.597
Enema Administra- Yes 3(1.2) 39.66+21.96 U=274.000
tion No 241 (98.8) 32.85+17.43 p=0.471
Undergoing Labour Yes 145 (59.4) 33.88+17.76 U=6634.500
Induction No 99 (40.6)  31.55+16.98 p=0.316

U: Mann-Whitney U Test; KW: Kruskal-Wallis.
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The relationship between participants’ mean DFS
and VAS scores is illustrated in Figure 2. No statisti-
cally significant correlation was found between the
two (p>0.05) (Figure 2).

Figure 3 shows the relationships among DFS,
CBTS, and LAS scores. There was a statistically
significant negative correlation between DFS and
LAS scores, a positive correlation between DFS and
CBTS scores, and a negative correlation between
CBTS and LAS scores (Figure 3).

DISCUSSION AND CONCLUSION

In this study, participants' mean score on the Deliv-
ery Fear Scale (DFS) was 32.93+17.45, indicating
that fear of childbirth was below moderate levels.
Higher DFS scores were observed among primipa-
rous women, those with planned pregnancies, wom-
en who had not received childbirth preparation train-
ing, those admitted during the latent phase of labour,
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and those who gave birth via caesarean section. Fear
levels were also higher in participants who did not
undergo amniotomy or electronic fetal monitoring
(EFM), who received enemas, or who experienced
labour induction. Conversely, lower fear levels were
reported among multiparous women, those with un-
planned pregnancies, women who had received
training, were admitted in the active or transition
phases of labour, or gave birth vaginally.

Fear of childbirth is influenced by personality
traits,'® gestational age, pregnancy intention, and
spousal support.'® Fear of childbirth is more preva-
lent among nulliparous women® and homemakers.**’
While some studies associate fear of childbirth with
work schedules,” childbirth preparation training has
been shown to reduce this fear,”'** and higher fear
levels are associated with cesarean preference.”*
Interestingly, participants who did not undergo EFM
or amniotomy had higher fear levels, whereas those
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who did often viewed these procedures as routine
monitoring, which offered reassurance. Pregnant
women perceive EFM not as an intervention but as
checking the well-being of the fetus; thus, EFM
gives women confidence during labor. Hourly Visu-
al Analog Scale (VAS) pain scores during labor
were not significantly correlated with DFS scores
(p>0.05). In line with our findings, Simpson and
Catling also reported that fear does not influence
pain.”® However, Place et al. noted that fear increas-
es pain perception.”’ This suggests that labor pain
and fear are influenced by multiple individual and
contextual factors.

A significant positive correlation was found between
DFS and City Birth Trauma Scale (CBTS) scores
(p<0.05), indicating that higher fear is associated
with more severe birth-related trauma symptoms.
This aligns with literature showing that fear of child-
birth increases the risk of postpartum PTSD and
negatively impacts maternal-infant bonding and
family dynamics.®** Additionally, a negative corre-
lation was found between DFS and the Labour
Agentry Scale (LAS), which measures perceived
control and emotional experience during birth. High-
er fear was associated with a reduced sense of con-
trol and less positive mood during labour, supporting
findings that women with lower fear report greater
birth satisfaction.*’

Fear of childbirth can intensify perceived pain, pro-
long labour, increase interventions, and lead to dis-
satisfaction. Holistic care that includes prenatal edu-
cation, emotional support, and psychoeducation has
been shown to reduce fear and its consequences.

In conclusion, this study found that fear of childbirth
was, on average, below a moderate level, yet it was
significantly influenced by factors such as childbirth
preparation, type of delivery, and specific labour
practices. While perceived pain was not directly
associated with fear, a strong relationship was iden-
tified between childbirth fear, birth trauma, and neg-
ative emotional experiences. These findings high-
light the need for targeted, supportive interventions
to alleviate fear and foster positive birth experiences.
In this study, we suggest conducting a multi-center
study with more samples to explore the psychologi-
cal and sociocultural aspects of fear related to child-
birth in future research. The study provides im-
portant insights into the prevalence and influencing
factors of childbirth fear among women in Tiirkiye.
These findings contribute to the literature on mater-
nal mental health and underline the importance of
psychological support in perinatal care. Further large
-scale, multi-centered studies are recommended to
deepen understanding and inform the development
of effective, targeted interventions to reduce child-
birth fear and promote positive birth experiences.
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ABSTRACT

Objective: Hair loss is a common complaint among pedi-
atric patients. This study aims to evaluate the potential
associations between serum concentrations of ferritin,
hemoglobin, iron, folate, 25-hydroxyvitamin D, free thy-
roxine, thyroid-stimulating hormone (TSH), zinc, and
vitamin B12 in pediatric patients presenting with diffuse,
non-scarring alopecia.

Materials and Methods: In this study, 75 children aged
between 6 and 18 years who presented to the pediatric
outpatient clinic with diffuse, non-scarring hair loss were
included, along with 75 age and sex matched healthy
children without hair loss who presented for routine check
-ups as the control group. Children with a history of syste-
mic disease, medication use, or dietary supplement use
were excluded from both groups. The serum levels of the
relevant parameters were statistically compared between
the two groups.

Results: Children with hair loss had lower mean levels of
zinc, folate, iron, vitamin B12, and TSH compared to the
control group; however, only the decreases in zinc and
folate levels were found to be statistically significant
(p<0.001). Furthermore, when compared in terms of mic-
ronutrient deficiencies, only the folate level was signifi-
cantly lower in the group with hair loss (p=0.016).
Conclusions: Our study is one of the first to suggest a
potential role of folate deficiency in pediatric hair loss. In
addition, micronutrient deficiencies were common in both
groups. Therefore, we recommend that serum micronutri-
ent levels, including folate, be assessed in children presen-
ting with hair loss.

Keywords: Alopecia, child, folate, hair loss, micronutri-
ent

0Z

Amac: Sa¢ dokiilmesi, cocuk hastalarda sik karsilasilan
bir yakinmadir. Bu ¢alismanin amaci, diffiiz, skar birak-
mayan sa¢ dokiilmesi olan ¢ocuklarda serum ferritin, he-
moglobin, demir konsantrasyonu, 25-hidroksivitamin D,
folat, Tiroid sitiimiillan hormon (TSH), serbest tiroksin,
¢inko, ve B12 vitamini diizeylerinin roliinii aragtirmaktir.
Materyal ve Metot: Bu calismada ¢ocuk poliklinigine
diffiiz, skar birakmayan sa¢ dokiilmesi ile bagvuran 6-18
yas arasinda 75 ¢ocuk ile cinsiyet ve yas olarak eslestiril-
mis rutin tetkik igin bagvuran ve sag¢ dokiilmesi olmayan
75 saglikli ¢ocuk (kontrol grubu) incelendi. Iki grupta da
kronik hastaligi olan ve herhangi bir takviye kullanim
olan hastalar ¢alisma dig1 birakildi. Her iki grubun kan
degerleri istatistiksel olarak karsilastirildi.

Bulgular: Sa¢ dokiilmesi olan g¢ocuklarda c¢inko, folat,
demir, vitamin B12 ve TSH diizeylerinin ortalama deger-
lerinin kontrol grubuna gore daha diisiik oldugu saptand;
ancak istatistiksel olarak yalnizca ¢inko ve folat diizeyle-
rindeki diisiikliik anlamli bulundu (p<0,001). Ayrica, mik-
robesin eksiklikleri agisindan karsilastirildiginda sa¢ do-
kiilmesi olan grupta yalnizca folat diizeyinde anlamli dii-
stikliik saptand1 (p=0,016).

Sonu¢: Calismamiz g¢ocuklarda sa¢ dokiilmesinde folat
eksikliginin rol oynayabilecegini gdsteren ilk c¢aligmalar-
dan biri olmasi nedeniyle 6nemlidir. Ayrica her iki grupta
da mikrobesin eksiklikleri sik goriilmiistiir. Bu nedenle sag
dokiilmesi ile bagvuran ¢ocuklardan folat diizeyi de dahil
olmak iizere serum mikrobesin diizeylerinin degerlendiril-
mesini dneriyoruz.

Anahtar Kelimeler: Alopesi, cocuk, folat, sa¢ dokiilmesi,
mikrobesin
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INTRODUCTION

Alopecia or hair loss is a common complaint among
pediatric patients. Although diffuse non-scarring
hair loss in childhood typically tends to resolve
spontaneously, it is frequently associated with emo-
tional stress, previous infections, endocrine disor-
ders, and deficiencies in essential micronutrients.
Micronutrient deficiencies may disrupt the hair fol-
licle cycle, leading to increased hair shedding and
reduced hair growth." Additionally, thyroid dysfunc-
tions have also been linked to diffuse hair loss.>

In clinical practice, hematological and biochemical
parameters such as ferritin, hemoglobin, serum iron,
zinc, folate, vitamin B12, thyroid-stimulating hor-
mone (TSH) and fT4 are frequently evaluated in
children presenting with diffuse hair loss to identify
potential underlying causes affecting the hair cycle.
However, the diagnostic and clinical significance of
these laboratory abnormalities in the pediatric popu-
lation remains controversial; current evidence is
limited, and findings across studies are often incon-
sistent.

This study aims to evaluate the relationship between
laboratory parameters and hair loss in children pre-
senting to a tertiary pediatric outpatient clinic. By
comparing these values with sex and age-matched
healthy controls, the study seeks to elucidate key
biochemical markers involved in pediatric hair loss
and to contribute to more rational clinical decisions.

MATERIALS AND METHODS

Ethics Committee Approval: Approval for this study
has been obtained from the Ethics Committee of
Diizce University. (Date: 02.06.2025, decision no:
160). The ethical principles of the Helsinki Declara-
tion were applied in the implementation of the study
protocol.

Study Design and Participants: In this retrospective
case-control study, pediatric patients admitted to
Diizce University Faculty of Medicine Pediatric
Outpatient Clinic with the complaint of diffuse hair
loss were included. Participants were categorized
into two groups: a study group comprising 75 child-
ren who presented with complaints of hair loss, and
a control group consisting of sex and age matched
75 children who were evaluated in the same clinic
for routine laboratory assessments without any hair-
related symptoms. Children aged 6 to 18 years pre-
senting with diffuse non-scarring hair loss, without
underlying dermatologic disorders such as tinea ca-
pitis, alopecia areata, or trichotillomania, were inclu-
ded in the study group. Children with a history of
systemic disease, medication use, or dietary supple-
ment use were excluded from both groups.

For both groups, relevant laboratory parameters we-
re extracted from electronic medical records, inclu-
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ding hemoglobin concentration, serum iron, ferritin,
folate, 25(OH)D, TSH, T4, zinc, and vitamin B12
levels. Specific reference intervals were used to in-
terpret hemoglobin, iron, ferritin, and zinc values.
Serum 25(OH)D levels of 20 ng/mL and above were
considered normal vitamin D levels.” Normal refe-
rence values were defined as vitamin B12 > 300 pg/
mL*, folate > 4 ng/mL>, zinc > 70 pg/dL%, and ferri-
tin > 15 ng/mL.” Hemoglobin levels < 11.5 g/dL in
children aged 6 to 16 years, < 12 g/dL in females
aged 17 to 18 years, and < 13 g/dL in males aged 17
to 18 years were classified as anemia.®

All laboratory results were compared between the
two groups using appropriate statistical methods to
determine the potential relationship between micro-
nutrient status, thyroid function, and hair loss in
children.

Statistical Analysis: Descriptive statistics for conti-
nuous variables were presented as mean * standard
deviation, median (interquartile range, IQR: 25th—
75th percentile), maximum and minimum values.
Frequency and percentage were used to express cate-
gorical variables. The Shapiro-Wilk test was used to
assess the normality of distribution for continuous
variables. Comparisons of continuous variables
between the hair loss group and the control group
were performed using the Mann—Whitney U test.
The chi-square test or Fisher's exact test was used to
compare categorical variables between groups,
whichever was appropriate. To evaluate whether
folate level constituted a risk factor for hair loss, a
univariate logistic regression analysis was conduc-
ted. All statistical analyses were performed using
IBM SPSS Statistics version 20.0 (Chicago, IL,
USA), and a p-value of <0.05 was considered statis-
tically significant.

RESULTS

A total of 75 patients were enrolled in the study.
Among them, 63 (84%) were female. The mean age
of patients was 13.244+3.81 years (min:6- max:17
years). Seventy-five healthy children whose age and
gender matched the patient group were selected as
the control group. Of 75 healthy individuals, 63
(84%) were female. The mean age of the control
group was 13.13+3.80 years (min:6—max:17 years).
The mean serum levels in the patient group were as
follows: ferritin, 38.18 £27.73 ng/mL; 25(OH)D,
21.15+9.93 ng/mL; folate, 6.92 +3.45 ng/mL,; zinc,
86.74+10.60 pg/dL; and vitamin BI12,
406.33 +138.47 pg/mL. In the control group, the
corresponding mean serum levels were: ferritin,
36.82+20.78 ng/mL; 25(OH)D, 18.99+8.86 ng/
mL; folate, 10.47+5.51 ng/mL; zinc, 98.66 + 18.45
pg/dL and vitamin B12, 479.24+225.55 pg/mL.
The mean serum levels of zinc, folate, iron, vitamin
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B12, and TSH were lower in the hair loss group.
However, the differences in serum iron, vitamin
B12, and TSH levels between groups were not sta-
tistically significant (p = 0.81, 0.096, and 0.604,
respectively). In contrast, zinc and folate levels were
significantly lower in the hair loss group (p <0.001).
Although the mean serum levels of 25(OH)D, ferri-
tin, hemoglobin, and free T4 were higher in the hair
loss group, these differences were not statistically
significant (p > 0.05). A detailed comparison of the
laboratory findings between groups is presented in
Table 1.

In the hair loss group, low serum levels were obser-
ved in the following proportions of patients: zinc in
2 (2.7%), ferritin in 11 (14.7%), vitamin B12 in 19
(25.3%), 25(OH)D in 52 (69.3%), hemoglobin in 14
(18.7%), and folate in 15 (20%). In the control
group, no patients had low serum zinc levels;
however, low levels were detected for ferritin in 6
(8.0%), vitamin B12 in 22 (29.3%), 25(OH)D in 41
(54.7%), hemoglobin in 13 (17.3%), and folate in 5
(6.7%). There was no difference between groups in
the ratio of patients with zinc, ferritin, vitamin B12,
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25(0OH)D, or hemoglobin levels below normal (p >
0.05). However, the ratio of patients with low folate
levels was higher in the hair loss group compared to
the control group (p = 0.016). Hypothyroidism was
detected in only one patient from the hair loss group,
and appropriate treatment was initiated. A detailed
comparison of the distribution of laboratory abnor-
malities between groups is presented in Table 2.
Univariate logistic regression analysis was perfor-
med to evaluate whether folate and zinc levels,
which showed significance in univariate compari-
sons, were associated with an increased risk of hair
loss. Although the mean serum zinc level was lower
in the hair loss group, no significant difference was
found in the distribution of subnormal zinc levels
between the groups; therefore, zinc was not included
in the regression analysis. However, low folate le-
vels were found to be significantly associated with
hair loss. According to the univariate logistic regres-
sion analysis, children with low folate levels had a
3.5-fold increased risk of hair loss compared to tho-
se with normal folate levels (p = 0.022) (Table 3).

Table 1. Comparison of laboratory parameters between children with hair loss and healthy controls.

Parameters Total Patients group Control group p-value
(n=150) (n=75) (n=75)
Mean+SD Mean+SD Mean+SD
Median (Min-Max) Median (Min-Max) Median (Min-Max)
(IQR) (IQR) (IQR)
Zinc 92.70+16.15 86.74+10.60 98.66+18.45 0.001°
(png/dL) 89.5 (60.9-148.0) 86.0 (60.9-112.0) 95.8 (72.0-148.0)
(82.0-99.7) (80.0-93.0) (85.3-105.0)
Iron 70.50+£37.25 68.14+31.48 72.85+42.33 0.810°
(ng/dL) 60 (13-190) 60 (14-143) 62 (13-190)
(44.0-94.2) (48.0-88.0) (39.0-112.0)
Ferritin 37.50+£24.43 38.18+27.73 36.82+20.78 0.766"
(ng/mL) 33.0 (3.9-1390) 33.0 (6.4-139.0) 33.0 (3.9-109.0)
(19.4-48.0) (19.0-48.0) (21.0-49.0)
Vitamin B12 442.78+190.07 406.33+138.47 479.24+225.55 0.096°
(pg/mL) 425 (178-1360) 419 (178-758) 465 (180-1360)
(287-533) (292-478) (287-600)
25(OH)D 20.07+9.32 21.1549.93 18.99+8.86 0.403°
(ng/mL) 16.8 (4.0-47.0) 16.6 (4.0-47.0) 17.0 (5.7-46.0)
(12-23) (11.8-22.0) (12.0-24.0)
Hemoglobin 13.05+1.35 13.26+1.30 12.85+1.37 0.078°
(g/dL) 13 (9.6-17.0) 13.0 (11.4-17.0) 12.8 (9.6-16.4)
(12.2-13.8) (12.3-14.0) (12.2-13.5)
Folate 8.69+4.92 6.92+3.45 10.47+5.51 0.001°
(ng/mL) 7.4 (1.3-23.0) 6.0 (1.3-15.5) 8.2 (3.0-23.0)
5.6-11.0) (4.3-9.1) (6.5-13.4)
TSH 1.90+0.86 1.88+0.77 1.92+0.94 0.604°
(mlIU/L) 1.5(0.4-5.8) 1.8 (0.4-5.5) 1.5 (0.6-5.8)
(1.5-2.1) (1.5-2.2) (1.5-2.0)
T4 1.15+0.11 1.16+£0.12 1.15+0.09 0.368°
(ng/dL) 1.1 (1.0-1.9) 1.2 (1.0-1.9) 1.1 (1.0-1.5)
(1.1-1.2) (1.1-1.2) (1.1-1.2)

b: Mann-Whitney U test.
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Table 2. Comparison of the distribution of laboratory abnormalities between children with hair loss and healthy

controls
Parameters Total Patients group Control group p-value
(n=150) (n=75) (n=75)

Zinc >70 pg/dL 148 (98.7) 73 (97.3 75 (100) 0.497°
<70 pg/dL 2(1.3) 2(2.7) 0(0)

Ferritin >15 ng/mL 133 (88.7) 64 (85.3) 69 (92.0) 0.198°
<15 ng/mL 17 (11.3) 11 (14.7) 6 (8.0)

Vitamin B12 >300 pg/mL 109 (72.7) 55(74.7) 53 (70.7) 0.198°
<300 pg/mL 41 (27.3) 19 (25.3) 22 (29.3)

25(OH)D >20 ng/mL 57 (38.0) 23 (30.7) 34 (45.3) 0.064°
<20 ng/mL 93 (62.0) 52 (69.3) 41 (54.7)

Hemoglobin Normal 123 (82.0) 61 (81.3) 62 (82.7) 0.832°
Anemia 27 (18.0) 14 (18.7) 13 (17.3)

Folate >4 ng/mL 130 (86.7) 60 (80.0) 70 (93.3) 0.016°
<4 ng/mL 20 (13.3) 15 (20.0) 5(6.7)

c¢: Chi-Square Test/Fisher’s Exact test

Table 3. Univariate logistic regression analysis for folate values in hair loss.

Parameters B (SE) OR 95 % CI p-value
Folate >4 ng/mL 1
<4 ng/mL  1.253 (0.546) 3.500 1.201 10.196 0.022

SE: Standard Error; OR: Odds Ratio; CI: Confidence Interval.

DISCUSSION AND CONCLUSION

Hair loss is a common complaint among children
and can lead to significant anxiety for both patients
and their families. However, the existing literature
on diffuse hair loss in the pediatric population is
limited, with most studies focusing primarily on
telogen effluvium, the most prevalent form of diffu-
se hair loss. In this study, we aimed to evaluate se-
rum levels of vitamin D, vitamin B12, folate, zinc,
ferritin, iron, and hemoglobin, as well as thyroid
function tests, in children presenting with diffuse
hair loss. Low ferritin levels, anemia, iron, vitamin
B12, folate, and 25(OH)D deficiency, and thyroid
dysfunction are considered potential factors causing
hair loss.” Despite being investigated in previous
research, the effects of these parameters on hair he-
alth remain controversial, with findings differing
widely among studies.

Micronutrients play an integral role in maintaining
the hair follicle cycle by supporting the dynamic
proliferation of matrix cells within the follicular
bulb, where cellular turnover is particularly high. At
the molecular level, several vitamins and minerals,
including vitamin D, ferritin, vitamin B12, folate,
and zinc, have been implicated in the regulation of
hair follicle cycling and growth. Folate acts as a
coenzyme essential for the synthesis of nucleic acids
and the metabolism of amino acids. Vitamin B12
functions as a cofactor for methionine synthase and
participates in the synthesis of approximately 100
different compounds, such as DNA, RNA, and pro-
teins. Given their essential roles in nucleic acid pro-

duction and cellular proliferation, both folate and
vitamin B12 are thought to be important for the ma-
intenance of rapidly dividing cells, such as those
found in the hair follicle.'® Iron is a cofactor of the
ribonucleotide reductase enzyme and is therefore an
essential component of DNA synthesis. Rapidly pro-
liferating hair matrix cells have a high iron require-
ment.'""" Zinc, serving as a cofactor for numerous
enzymes, contributes to maintaining physiological
homeostasis and plays an essential role in hair follic-
le cycling."” Additionally, the vitamin D receptor
participates in key signaling pathways such as Wnt/f3
-catenin and Hedgehog, which are crucial for the
initiation and maintenance of the anagen phase in
hair follicles."”” Thyroid hormones are essential for
the normal development and upkeep of hair follicles,
and therefore, hair loss may indicate an underlying
thyroid dysfunction."

Research on the relationship between iron and ferri-
tin levels and hair loss has yielded conflicting re-
sults. However, iron deficiency and low ferritin le-
vels are frequently observed in individuals experien-
cing hair loss."” Several studies have indicated that
diffuse hair loss is more likely to develop when se-
rum ferritin concentrations drop below a critical le-
vel, typically around 50 pg/L.'"® However, this asso-
ciation has not been supported by other studies.'*"”
In a study conducted in Tiirkiye investigating the
relationship between micronutrient levels and hair
loss across all age groups, a positive correlation was
observed between hemoglobin levels and hair loss
exclusively in female patients. However, no signifi-
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cant associations were found between hair loss and
serum levels of vitamin B12, ferritin, folate, or
zinc.'"® In another study conducted in Tiirkiye, no
significant differences were found between patients
with and without hair loss in terms of iron, hemoglo-
bin, ferritin, selenium, vitamin B12, vitamin D le-
vels, or thyroid function tests. Notably, individuals
experiencing hair loss exhibited markedly reduced
zinc levels."”

Among Egyptian children with diffuse non-scarring
alopecia, anemia, low ferritin, and zinc levels were
commonly observed, and a positive correlation was
found between the severity of micronutrient defici-
ency and the extent of hair loss.”® Cheung et al.”!
reported that ferritin deficiency was present in
45.2% of patients with hair loss, followed by vita-
min D deficiency in 33.9% and zinc deficiency in
9.6%. Vitamin B12 deficiency was rare, observed in
only 2.6% of cases, and no folate deficiency was
detected. However, since this study lacked a control
group, comparisons with healthy individuals could
not be performed.

A study conducted in the USA demonstrated that
children with hair loss had a significantly higher
prevalence of iron deficiency compared to controls,
while no differences were observed in vitamin D or
zinc levels. Moreover, thyroid function tests (TFTs)
were similar to those of healthy children.! Wu et
al.'? demonstrated that individuals experiencing hair
loss had significantly reduced mean serum zinc le-
vels compared to healthy controls, implying a poten-
tial role of zinc deficiency in the underlying pat-
hophysiology of hair loss. However, another study
reported no significant difference in zinc levels
between the patient and control groups.?

One of the main reasons for the inconsistent findings
regarding the relationship between micronutrient
levels and hair loss in the literature is the absence of
appropriate control groups in many studies. Since
micronutrient deficiencies are also prevalent in the
general population across many societies, the defici-
encies observed in individuals with hair loss may not
be distinguishable from this widespread condition.
Moreover, the inclusion of study populations from
diverse geographical and cultural backgrounds cont-
ributes to heterogeneity in results, due to variations
in socioeconomic status and access to healthcare
services. For instance, in less developed countries,
hair loss is often not prioritized as a reason for medi-
cal consultation, whereas families with higher socio-
economic status are more likely to seek medical care
for such complaints. The limited number of studies
focusing specifically on diffuse hair loss in children,
as well as the nutritional differences between child-
ren and adults, may further explain the conflicting
findings reported in the literature.

In our study, zinc, folate, iron, vitamin B12, and
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TSH levels were found to be lower in children with
hair loss compared to the control group; however,
only zinc and folate levels reached statistical signifi-
cance. No significant differences were observed in
the other parameters. Within the hair loss group, the
prevalence of deficiencies was 2.7% for zinc, 14.7%
for ferritin, 25.3% for vitamin B12, 69.3% for (25
(OH)D, 18.7% for hemoglobin, and 20% for folate.
Although micronutrient deficiencies were generally
common among children with hair loss, only folate
deficiency demonstrated a significant difference
between groups when comparing rates of micronut-
rient levels below the normal reference range; the
rates for other parameters were similar between gro-
ups. Given the high prevalence of micronutrient de-
ficiencies in our population, we recommend that
micronutrient levels be assessed in children presen-
ting with hair loss.

An important strength of this study is the inclusion
of an age- and sex-matched control group, which
enables the isolation of the effect of micronutrient
levels on hair loss from other confounding factors.
However, the study has several limitations, inclu-
ding its retrospective design, single-center data col-
lection, and the lack of detailed evaluation of other
potential contributing factors such as psychosocial
stressors, recent infections, use of cosmetic hair care
products, and dietary habits.

In conclusion, this study aimed to highlight the im-
portance of micronutrients and TFTs in the manage-
ment of children with hair loss. Although these para-
meters did not reach statistical significance in asso-
ciation with hair loss, their deficiencies were notably
prevalent in the general population, as evidenced by
the control group. Our study is significant as one of
the first to suggest that folate deficiency may play a
role in pediatric hair loss. Therefore, we recommend
that serum micronutrient levels, including folate, be
routinely evaluated in children presenting with hair
loss. Further clarification of folate's role in pediatric
hair growth and the hair loss cycle requires well-
designed prospective studies conducted across mul-
tiple centers with larger participant cohorts.
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