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ARASTIRMA MAKALESI / RESEARCH ARTICLE

Short-Term Effect of Prostaglandin Group
Antiglaucomatous Drugs on Choroid Thickness

Prostaglandin Grubu Antiglokomatdz llaglarin Koroid Kalinligi Uzerine Kisa Dénem Etkisi

Muslum Toptan', Ali Simsek'

'Opthalmology Department, Harran University Medical Faculty, Sanliurfa, Tiirkiye

ABSTRACT

Aim: To evaluate the effects of patients with whom we started pros-
taglandin analogues for primary open-angle glaucoma (POAG) by
measuring the choroidal thickness with Enhanced-Depth Imaging
- Optical Coherence Tomography (EDI-OCT).

Material and Method: Thirty-two eyes of 32 patients (Group 1)
in whom prostaglandin analogues antiglaucomatous drops were
initiated, 32 eyes of 32 patients (Group 2) who were initiated with
different groups of antiglaucomatous drugs, and 32 eyes of 32
healthy individuals (control group) were included in the study.
Before the drug, these groups’ submacular choroidal thickness
(CT) and intraocular pressure (IOP) were measured with EDI-OCT.
Submacular CT of the same groups was measured in the 1st week,
the 1st month, and the 3rd month after starting the drug..

Results: A significant increase was detected in mean submacular
CT thickness measurements with drug use in both Group 1 and
Group 2 (p<0.001). Although the choroidal thickness was thinner in
pre-treatment glaucoma groups, there was no significant difference
in CT (p=0.072). There was no statistically significant difference
between the mean Submacular CT groups of all groups at three
months (p=0.198). The decrease in IOP in the glaucoma groups was
statistically significant (p<0.001, p<0.001, respectively).

Conclusion: A significant increase in submacular CT values was
detected in patients who started prostaglandin or non-prostaglan-
din antiglaucomatous due to POAG. In addition, no statistically
significant difference was found between the glaucoma groups
regarding choroidal change.

Key words: choroidal thickness; optical coherence tomography; prostaglandin
analogues; intraocular pressure

OZET

Amac: Primer acik acili glokom (PAAG) nedeni ile prostaglandin
analogu basladigimiz hastalarin koroid kalinligini Enhanced-Depth
Imaging - Optical Coherence Tomography (EDI-OCT) ile dlcerek
etkilerini degerlendirmek.

Materyal ve Metot: Prostaglandin analogu antiglokomat6z damla
baslanan 32 hastanin 32 gézii (Grup 1), farkli grup antiglokomatéz

ilag baslanan 32 hastanin 32 gézii (Grup 2), 32 saglikli bireyin 32
gézii (kontrol grubu) calismaya dahil edildi. ilag 6ncesi bu gruplarin
EDI-OCT ile submakiiler koroid kalinhigii (KK) ve géz ici basinci (GIB)
olgiildii. flac baslandiktan sonra 1. hafta, 1. ay ve 3. ayda subma-
kiler KK’lari incelendi.

Bulgular: Hem Grup 1 hem de Grup 2°de ilag kullanimi ile ortalama
submakdiler KK élglimlerinde anlamii artis saptandi (p<0,001). Tedavi
oncesi glokom gruplarinda koroid kalinligi daha ince olmasina ragmen
gruplar arasinda KK’da anlamii fark yoktu (p=0,072). Submakiler KK
dlclimlerinde 3. ayda gruplar arasinda istatiksel olarak anlamli fark tes-
pit edilmedi (p=0,198). Glokom gruplannda GIB’deki dlistis istatistik-
sel olarak anlamli bulundu (sirasiyla p<0,001, p<0,001).

Sonuc: PAAG nedeniyle prostaglandin veya prostaglandin disi
antiglokomat6z baslanan hastalarda submakiler KK degerlerinde
anlamli artis saptandi. Ayrica koroid degisikligi agisindan glokom
gruplan arasinda istatistiksel olarak anlamli fark bulunmadli.

Anahtar kelimeler: koroid kalinligi; optik kohorens tomografi; prostoglandin
analoglari; goz igi basinci

Introduction

Glaucoma is a chronic progressive optic neuropathy re-
sulting in permanent loss of vision'. Medical treatment
in which prostaglandins play an important role is gener-
ally effective. Prostaglandin analogues are a frequently
employed drug group in glaucoma due to their eflicacy
in monotherapy, ease of use in a single dose, and lack of
impact on quality of life’. Several studies have proved
the effectiveness of medications from this group in low-
ering intraocular pressure (IOP), the most critical risk
factor in glaucoma®. Prostaglandin analogues reduce
IOP by increasing the outflow of aqueous humor via
the uveoscleral route and the trabecular meshwork"*.
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E-mail: muslum.toptan@hotmail.com o Gelis/Received: 29.06.2022 « Kabul/Accepted: 17.01.2024

ORCID: Miisliim Toptan: 0000-0002-9795-8228 o Ali Simsek: 0000-0002-5077-8721

Kafkas J Med Sci 2024; 14(1):1-7
doi: 10.5505/kjms.2024.45538


mailto:muslum.toptan@hotmail.com

Several studies have shown that these prostaglandin ana-
logues used in the treatment of glaucoma increase ocu-
lar perfusion pressure and blood flow, which is reported
to be positively correlated with the choroidal thickness
(CT)’. However, some studies have suggested that this
increase is associated with a decrease in IOP®. In addi-
tion, the regulatory capacity of changes in ocular perfu-
sion pressure in the human choroid has recently been
shown to be capable of alteration in line with changes in
arterial blood pressure and IOP’. Prostaglandin group
medications have a known potential pro-inflammatory
effect and have been linked to ocular inflammation in
some cases®. There have also been case reports of prosta-
glandin analogues causing choroidal detachment’.

The fact that optic neuropathy also develops in the case
of normal IOP suggests that factors other than IOP
elevation may be involved in the pathogenesis of glau-
coma. Enhanced-depth imaging (EDI) is a new optical
coherence tomography (OCT) technique permitting
detailed evaluation of the choroid layer. Evaluating CT
in glaucomatous eyes using this new method will also
contribute to a greater understanding of the relation-
ship between glaucoma and the choroid and the effect
on the choroid of the drugs used in medical treatment.
A limited number of studies have examined changes in
the choroid coat developing with anti-glaucomatous
treatment, and we think that studies in this area will
contribute to a better understanding of the effect of
topical anti-glaucomatous medications on the choroid.

The present study aimed to investigate CT using EDI-
OCT in patients started on prostaglandin analogues
due to primary open-angle glaucoma (POAG).

Materials and Methods

This prospective study was conducted with patients
who presented to the Harran University Faculty
of Medicine Eye Clinic Glaucoma Unit between
September 2018 and March 2021. The research com-
menced following receipt of permission from the
Harran University Medical Surgery and Drug Research
Ethics Committee. Thirty-two eyes of 32 patients aged
50-70 were diagnosed with POAG. They started on
prostaglandin analog anti-glaucoma drops (Group 1),
32 eyes of 32 patients started on different anti-glau-
comatous group medications (Group 2), and 32 eyes
of 32 healthy individuals from a similar age group but
without glaucoma representing the control group were
included in the study.

Kafkas J Med Sci 2024; 14(1):1-7

Patients with visual acuity of 0.2 or worse, retinal sen-
sitivity affected by environmental turbidity, and any
condition capable of affecting retinal sensitivity or the
visual field (such as cataract, corneal turbidity, vitreous
turbidity, or age-related macular degeneration), diabe-
tes mellitus, systemic diseases affecting retinal sensitiv-
ity such as uveitis or Behget’s disease, a previous history
of ocular surgery, refractive error exceeding +1.0 diop-
ters (D), or patients with problematic choroidal-scleral
differentiation at OCT were excluded from the study.

Patients in the first group were started on one of the
prostaglandin analogues latanoprost (Xalatan®), tra-
voprost (Travatan’), or bimatoprost (Lumigan’). In
contrast, those in Group 2 were started on one of the
carbonic anhydrase inhibitors, beta-blockers, or alpha-
adrenergic agonists. The individuals in the third group
had no ocular disease. The patients were not using any
medication other than the anti-glaucomatous agents.
Corrected near and far visual acuity, anterior segment,
and fundus examination, angle examination using a
Goldmann three-mirror contact lens, IOP measure-
ment using a Goldmann applanation tonometer,
axial length measurement using an ultrasonic biom-
eter (NIDEK US-4000 Echoscan Gamagori, Japan),
topographic pachymetry using a Pentacam, and central
corneal thicknesses measurements were performed at
the first examination and follow-ups at the first week
and the first and third months. Perimetric tests (cen-
tral 30-2 threshold test with the SITA-Fast strategy)
were conducted using a Humphrey Field Analyzer
(Humphrey Field Analyzer-750; Carl Zeiss Meditec,
Dublin, CA, USA), and mean deviation (MD) and
pattern standard deviation (PSD) values were record-
ed. The POAG group consisted of patients with IOP
exceeding 21 mmHg without medication, with an
open and normal anterior segment angle at gonioscop-
ic examination, with glaucoma-specific optic nerve
head damage and visual field defect. In addition, all
patients’ submacular CT was measured using spectral
domain OCT (Spectralis, Heidelberg Engineering,
Heidelberg, Germany), and enhanced-depth imaging
(EDI) mode was used for CT. A single technician per-
formed imaging without knowledge of the research,
and thickness measurements were carried out by a
single evaluator blinded to the study groups. The first
measurement point on the macular cross-section at
OCT was beneath the fovea, and subsequent measure-
ments were taken in the nasal and temporal directions.
This measurement was based on the distance between
the posterior edge of the retinal pigment epithelium



Figure 1. Seven choroidal thickness measurements from the macular region.

Table 1. Demographic and clinical characteristics of the participants in the study groups

Group 1 Group 2 Control p
Age (years) 58.60+6.54 58.80+5.34 57.66+5.65 0.850
Sex(F/M) 14/18 15/17 16/16 0.915
Perimetric MD (dB) -8.47+1.38 -8.44+1.40 -0.54+0.30 <0.001
Perimetric PSD (dB) 8.47+1.19 8.51+1.28 1.81+0.41 <0.001
Corneal thickness (um) 524.83+5.34 525.56+5.97 524.73+3.36 0.782
Axial length (mm) 22.69+0.94 22.86+0.96 22.84+0.96 0.962

MD: Mean deviation; PSD: Pattern standard deviation

(RPE) and the choroid sclera junction. The user manu-
ally measured the vertical distance between these two
points in microns with the assistance of the device’s
ruler function. This first measurement was recorded
with the abbreviation SF (subfoveal). Six further mea-
surement points, three nasal and three temporal, were
then established at 500-micron intervals, with the first
measurement point being fixed. These points in the na-
sal region were referred to as N1, N2, and N3 from the
center toward the periphery, and those in the temporal
regions were referred to as T1, T2, and T3 from the
center toward the periphery (Fig. 1).

Statistical Analysis

The data obtained were analyzed using IBM Statistical
Package for Social Sciences (SPSS) program version
23.0 (IBM Inc., Chicago, IL, USA) software. When
parametric conditions were met, the Mann-Whitney
U-test was used to compare measurement data be-
tween the two glaucoma groups. Analysis of variance
(ANOVA) was applied to compare measurement data
among the three groups when parametric conditions

were established and the Kruskal-Wallis test if para-
metric conditions were not met. Repeated measures
ANOVA was applied for consecutive measurements,
while descriptive data were compared using the chi-
square test. Measurement data were expressed as mean
+ standard deviation and descriptive data as numbers
and percentages. p values <0.05 were regarded as statis-
tically significant.

Results

No significant difference was determined among the
three groups regarding age, sex, axial length, or corneal
thickness (p>0.05 for all). The demographic character-
istics and clinical findings of all three groups are shown
in Table 1. Mean deviation values in groups 1 and 2,
the glaucoma groups, differed significantly from those
in the control group p<0.001 for both).

There was no significant difference between the glau-
coma groups regarding MD, PSD, IOP, or corneal
thickness values (p=0.871, p=0.863, p=0.964, and
p=0.782, respectively).

Kafkas J Med Sci 2024; 14(1):1-7
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Figure 2. Changes in 0P values in the study groups.

Figure 3. Changes in mean choroidal thickness values in the study groups.

Table 2. Distribution of eyes. IOP and submacular choroidal thickness in the groups

Baseline 1t week 15t month 3 month p
Group 1 IOP (mm Hg) 25.5+1.6 17.0+1.3 15.8+1.2 15.5+1.2 <0.001
CT (um) 257.9+53.3 267.3+£52.0 273.1£52.0 277.9+52.0 <0.001
Group 2 IOP (mm Hg) 25.6+1.8 16.5+0.9 15.7+1.5 15.7+1.2 <0.001
CT (um) 251.1+441 257.6+44.6 259.4+42.9 259.4+42.9 <0.001
Control IOP (mm Hg) 16.0+2.6 16.0+2.4 15.9+2.1 16.0x2.4 0.964
CT (um) 279.6+47.7 279.6+47.7 279.3+47.2 279.8+47.4 0.268

10P: Intraocular pressure; GT: Choroidal thickness (um).

Twelve cases in the prostaglandin group were started
on latanoprost, ten on travoprost, and ten on bimato-
prost. Mean CT and IOP values by groups at baseline,
one week, and one and three months are shown in

Table 2.

Comparison of baseline IOP levels with those at one
week and one and three months revealed significant
decreases in both Group 1 and Group 2. In contrast,
a substantial increase was determined in CT values
(p<0.001). Changes in IOP and mean CT at consecu-
tive measurements in all three study groups are shown
in Figures 2 and 3.

Although there was no statistically significant dif-
ference in pre-treatment CT between the two glau-
coma groups (Groups 1 and 2) and the control group,
CT was lower in the glaucoma groups (p=0.072). In
the third month, the mean CT in the control group
was 279.8447.4 um, compared to 277.9452.0 um in
Group 1 and 259.4442.9 pumin Group 2. Mean CT

values at submacular measurements in the third month

Kafkas J Med Sci 2024; 14(1):1-7

were highest in the control group, followed by Group
1 and Group 2. However, there was no statistically sig-
nificant difference among the three groups (p=0.198).

No statistically significant difference was observed be-
tween the glaucoma groups regarding changes in IOP
or CT (p=0.715 and p=0.341, respectively). Changes
in submacular CT at the seven measurement points at
the end of the third month compared to baseline val-
ues are shown in Table 3.

The subfoveal measurements were the highest mean
values among the seven measurements taken from the
macular region. At the same time, CT on the temporal
side was greater than on the nasal side. CT other than
SF at all times points in groups 1 and 2 and the con-
trol group, from highest to lowest, were at T1, N1, T2,
N2, T3, and N3. Statistical analysis showed that CT
increased significantly in groups 1 and 2 at all seven
points. At the same time, no significant difference was
found in the control group.



Table 3. Changes in choroidal thickness at the seven submacular measurement points

Group 1 Group 2 Control
Baseline CT (um) 3™ month CT (um) p Baseline CT (um) 3 month (pm) p Baseline CT (um) 3™ month CT (um) P
T3 240.9+53.8 264.4+53.1 <0.001 233.9+42.8 241.7+43.2 <0.001 264.1+47.5 264.3+47.4 0.165
T2 258.3+54.0 279.5+52.3 <0.001 246.7+45.4 256.0+44.5 <0.001 281.5+47.3 281.9+47.4 0.167
T 269.5+52.3 291.9+51.1 <0.001 269.8+45.4 278.0+43.8 <0.001 295.5+48.1 296.0+48.1 0.164
SF 296.5+52.3 317.1£50.7 <0.001 295.3+46.1 305.0+43.9 <0.001 322.4+50.9 322.9+50.1 0.326
N1 269.6+54.7 291.3+53.8 <0.001 263.1+50.7 271.8+48.7 <0.001 283.2+52.9 282.8+52.3 0.502
N2 248.2+59.8 266.8+58.5 <0.001 241.6+53.3 248.8+52.9 <0.001 268.3+54.4 268.7+54.4 0.163
N3 222.0+59.8 234.6+56.4 <0.001 207.7+50.8 214.2+50.6 <0.001 242.2+55.5 241.9+54.4 0.502

CT: Choroidal thickness (um).

Discussion

The choroid is a highly vascularized structure with
considerable blood flow. The thickness may change
in line with variations in IOP". Although there have
been various studies of the relationship between glau-
comatous optic neuropathy and impaired choroidal
circulation or optic nerve head blood flow, the role of
the choroid in glaucomatous optic neuropathy is still
unclear!.

Recent advances in the imaging of the ocular posterior
segment, particularly the entry into EDI OCT, have
permitted a more detailed examination of the choroid
layer and have again raised the question of the relation-
ship between glaucoma and CT. The present study
aimed to assess the effect of prostaglandin-group anti-
glaucoma drug use on submacular CT.

Mwanza et al. reported no significant differences in
CT measurements taken from the macula region using
EDI OCT in cases with glaucoma and normal individ-
uals'®>. Maul et al. also reported no significant difference
in a similar study'®. Song et al. reported a thinner sub-
macular choroid in patients with glaucoma, although
the difference was not statistically significant'®. In the
present study, while there was no significant difference
in pre-treatment CT between the glaucoma groups
(groups 1 and 2) and the control group, the choroid
was thinner in the glaucoma groups.

Any topical glaucoma medication will alter ocular per-
fusion pressure due to its ocular hypotensive effect. The
ocular perfusion pressure of the human choroid has
been shown to vary in association with arterial blood
pressure or IOP”">. Since choroidal venous pressure
and IOP are closely interrelated, any decrease in IOP
will lead directly to an increase in ocular perfusion’®.
Latanoprost has been found to positively affect ocular
perfusion pressure, ocular blood flow, and choroidal
blood flow>¢. Most studies have shown that blood flow

increases significantly following treatment, including
latanoprost. Based on the findings of studies involv-
ing B-receptor antagonists and carbonic anhydrase
inhibitors, the vasomotor effect contributes directly
to changes in ocular perfusion pressure'’. Intraocular
pressure levels play a crucial role in changes in CT.
Moreover, any decrease in IOP is thought to have an
improving effect on ocular blood flow regulation'.

Caliskan et al. examined CT and axial length chang-
es following mannitol infusion in patients with high
IOP. They reported that a decrease in IOP following
infusion in such patients caused an increase in CT val-
ues'. Similarly, Akahori et al. observed that the more
significant the decrease in IOP, the more remarkable
the increase in CT?. The change in CT after treatment
in our glaucoma groups may, therefore, be related to a
decrease in IOP. In addition, no significant difference
was observed in IOP changes between Group 1 and
Group 2. The greater increase in CT in the cases using
prostaglandin, even though both glaucoma treatments
produced a decrease in IOP, may derive from the dif-
ferent effect mechanisms of the two medications.

In contrast to other anti-glaucoma agents, prosta-
glandins increase the outflow of aqueous humor via
the uveoscleral route. Aqueous humor passes from
there to the suprachoroidal space via the vortex veins
that drain the choroid and thus enter the circulation.
Prostaglandins can, therefore, raise CT more than non-
prostaglandin anti-glaucoma medications. In addition,
a slight increase in CT in the non-prostaglandin anti-

glaucoma medication group may also occur as a result
of a decrease in IOP?".

Kola et al. reported a significantly greater CT in cas-
es of ankylosing spondylitis, an inflammatory disease
than in a healthy control group. Those authors suggest-
ed that this difference might be due to the inflamma-
tory effect of prostaglandins. Boyraz et al. observed
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a significant increase in foveal thickness and foveal
volume in patients using prostaglandin for three years
or longer. They suggested that since prostaglandins
exert an inflammation-triggering effect, they may also
increase foveal and macular thickness by exacerbating
subclinical inflammation®. The increased CT observed
in patients receiving prostaglandin analog therapy may
be due to these inflammation-triggering effects.

Glaucoma is a focal disease that usually affects the in-
ferotemporal or superotemporal nerve fiber layers. Due
to its focal nature, there is a strong likelihood of a link
between the choroidal layer and the area around the
optic disk, known as the peripapillary zone. Nakakura
et al. observed no significant difference between nor-
mal individuals and those with glaucoma in their com-
parison of macular CT in cases of POAG*. Similarly,
both Hirata et al. and Mawanza et al’s studies reported
greater thicknesses in the temporal part of the macula
than in the nasal part*'2 The present study supports
the idea that the macula’s temporal region is thicker
than the nasal region in cases of POAG. The highest
of the seven measurements in the macular region in
the present study were those from the subfoveal re-
gion. When the six measurements other than SF were
compared at all time points, the mean CT values were
highest to lowest in groups 1 and 2, and the control
group was in T1, N1, T2, N2, T3, and N3. Statistical
analysis revealed a significant increase in CT in the sev-
en measurement points in Group 1 and Group 2 but
no significant difference in the control group.

Akyol et al. investigated the effects on CT of bimato-
prost against those of a brinzolamide/timolol maleate
fixed combination. They observed a statistically signifi-
cant difference between the two groups, the increase
in thickness being greater in the bimatoprost group®.
No significant difference was observed in the present
study between prostaglandin and non-prostaglandin
anti-glaucoma therapy, although consistent with that
study, the increase in CT was greater in patients using
prostaglandin.

Aksoy et al. confirmed that CT is affected by several
factors. For example, they observed 30-60 um changes
in diurnal CT and that intravenous acetazolamide use
led to increased CT?. We therefore measured CT val-
ues within a limited time frame (09:00-12:00 hours),
and patients using oral carbonic anhydrase inhibitor
(acetazolamide) were excluded. In addition, systolic
blood pressure values and hypercholesterolemia are
also known to affect CT*. However, these parameters
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were not investigated in this study. Other limitations of
this study are the low case number, the short follow-up
period, and the fact that CT was measured manually.

In conclusion, examination of submacular CT in pa-
tients started on prostaglandin or non-prostaglandin
anti-glaucoma therapies due to POAG in this study
revealed a significant increase in both groups. No sig-
nificant difference was determined between the glau-
coma groups and the control group at the end of three
months. No significant difference was found between
the glaucoma groups regarding IOP or choroidal
changes. Our study supports the idea that anti-glau-
coma medications increase submacular CT. Further,
more extensive studies are now needed to determine
the role of choroidal circulation in the pathogenesis of
glaucoma.
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Determination of Osteopenic and Osteoporotic Spine
with Hounsfield Unit in Spinal Fusion Surgery

Spinal Fiizyon Cerrahisinde Hounsfield Unit ile Osteopenik ve Osteoporotik Omurganin

Belirlenmesi

Guray Bulut', M. 0zgur Taskapilioglu?
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ABSTRACT

Aim: Bone mineral density (BMD) is vital in spinal fusion surgery.
Dual X-ray absorptiometry (DEXA) is the gold standard for evaluat-
ing BMD. In this study, we aim to assess the bone density of the
patients using Hounsfield units (HU) who underwent spinal surgery
with instrumentation.

Material and Method: Computed tomography (CT) and DEXA
results of 99 cases of 40 years of age or older who had postero-
lateral fusion operation between 2014 and 2017 were evaluated
retrospectively. The HU values of the vertebral body obtained from
the lumbar CT, which is routinely used in surgical planning, were
measured with the image archiving and communication system
(PACS; Maroview, Infinitt Healthcare). Three measurements were
taken from each vertebra. Hounsfield unit values were determined
according to age groups. These results were compared with the
L1-4 DEXA results acquired before the operation and/ or within
six months.

Results: HU values of patients obtained from CT were classified
between four age groups. Hounsfield unit values of each vertebral
level were compared with the T score obtained with DEXA. The
correlations of the HU value with the T score were significant (p
<0.001). The mean HU values of the compared levels decreased
consistently over the ten years. The differences were statistically
significant. There was no significant difference between HU values
in age groups.

Conclusion: Estimating the osteopenic/ osteoporotic spine by
measuring the HU values from CT is a simple, cost-effective meth-
od that helps surgical planning at instrumentation.

Key words: Hounsfield unit; lumbar vertebrae; instrumentation; posterolateral
fusion; osteoporosis; spine

OZET

Amac: Kemik mineral yogunlugu (KMY), spinal flizyon cerrahisinde
énemli bir faktérdir. BMD’yi degerlendirmek icin Dual X-ray ab-
sorpsiyometri (DEXA) altin standarttir. Bu ¢alismada, enstriman-
tasyon ile spinal cerrahi uygulanan Hounsfield tniteleri (HU) kulla-
nan hastalarin kemik yogunlugunu arastirmayi amacladik.

Materyal ve Metot: 2014-2017 yillari arasinda posterior transpedi-
kuler vida-rod sistemleri ile posterolateral fiizyon operasyonu geciren
40 yas ve Uzeri 99 olgunun BDT ve DEXA sonuclari retrospektif ola-
rak degerlendirildi. Cerrahi planlamada rutin olarak kullanilan lomber
BT’den elde edilen vertebra gévdesinin HU degerleri PACS sistemi
ile 6lcdldi. Her bir omurdan Ug¢ 6lctim alindi. Hounsfield dnitesi de-
gerleri yas gruplarina gére belirlendi. Bu sonuclar operasyon dncesi
ve/veya alti ay icinde alinan L1-4 DEXA sonuclari ile karsilastirial.

Bulgular: Bilgisayarli tomografiden elde edilen hastalann HU
degerleri dért yas grubu arasinda siniflandirildi. Her bir vertebral
seviye icin HU degerleri, DEXA ile elde edilen T skoru ile karsi-
lastinldi. HU degeri ile T skoru arasindaki korelasyonlar anlamiiydi
(p <0,001). Ortalama HU degerleri, dekatlar boyunca karsilastirilan
vertebra seviyelerinde tutarll bir sekilde azaldi. Farklar istatistiksel
olarak anlamliydi. Yas gruplarinda HU degerleri arasinda anlamli
bir fark yoktu.

Sonug: Bilgisayarli tomografiden HU degerlerini 6lcerek osteope-
nik/osteoporotik omurgay! tahmin etmek, enstriimantasyonda cer-
rahi planlamaya yardimci olan basit, uygun maliyetli bir yéntemdir.

Anahtar kelimeler: Hounsfield birimi; lomber vertebra; enstriimantasyon;
posterolateral fiizyon; osteoporoz; omurga
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Introduction

Success in spinal instrumentation operations is mul-
tifactorial. Many factors have an impact on surgical
success. The quality of bone is an important prognos-
tic factor for fusion. Severe osteoporosis is an impor-
tant cause of failure, such as loosening and pulling
out of the pedicle screw after spinal fusion surgery'~.
Therefore, bone mineral density (BMD) is essential in
surgical planning.

Osteoporosis is a systemic disease with increased bone
fragility resulting in low bone density and microarchi-
tecture bone tissue degradation. DEXA, used as a rou-
tine screening, is the gold standard for BMD measure-
ment. In osteoporotic patients with aortic calcification,
severe bone protrusion, sclerosis, and obesity, DEXA
results may be normal'~.

Measurement of BMD using computed tomography
(CT) was an old technique. However, it has not been
routinely used. Recent studies have increased the prob-
ability of predicting BMD using diagnostic CT imag-
es’®. A Hounsfield unit (HU) represents a normalized
index of X-ray based on a scale of -1000 defined for air
and 0 for water’. Hounsfield unit values can be used
as a marker for bone mineral density. Lumbar CT is
performed routinely to identify anatomical structures
before spinal fusion surgery.

In this study, bone density of the spine was evaluated
using vertebral HU values obtained from CT scanners
routinely used for spinal instrumentation surgery. These
results were compared with DEXA results. Standard
HU values were tried to be determined to predict nor-
mal, osteopenic, and osteoporotic backbone.

Material and Method

This study was approved by the Medipol University
Institutional Review Board (05/05/2020-354).
Informed consents were obtained from every patient.
Ninety-nine patients aged 40 years and older who un-
derwent fusion operation with lumbar spinal instru-
mentation in our clinic were evaluated retrospectively.
Patients with previous lumbar spinal instrumentation,
those with secondary diseases that may affect BMD,
such as a spinal fracture, spinal tumor, spondylopathy,
and systemic disease, and patients under medical treat-
ment for osteoporosis were excluded.

Hounsfield unit values of the vertebral body obtained
from lumbar KBT, routinely used in surgical planning,
were measured with the PACS system. Patients who had

DEXA up to 6 months before the operation or who
were considered to be osteopenic and/or osteoporotic
in the operation planning were included in the study.

A 126-channel CT scanner (Somatom Perspective,
Siemens) was used for CT scans in all patients. An
image archiving and communication system (PACS;
Maroview, Infinitt Healthcare) was used to calculate
the average HU value of the vertebral body. Hounsfield
unit measurement for each vertebra was obtained using
a protocol described by Schreiber et al.’. The HU calcu-
lation was measured from L1 to L5 in three locations:
inferior to the upper cortex, the middle of the vertebral
body, and the top of the lower cortex (Fig. 1). For the

Figure 1 a-c. Measuring HU with CT: inferior of the upper cortex (a), middle of
the vertebral body (b), above the lower cortex (c). When the largest possible
elliptical area, excluding cortical edges, is drawn with the PACS system, the
system automatically calculates the HU value.

Kafkas J Med Sci 2024; 14(1):6-13
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Figure 2. Decrease of L1-4 and L1-5 HU values in proportion to age.

averages to be standard for each measurement, the larg-
est possible elliptical area was drawn, except for the cor-
tical edges. By calculating the mathematical average of
HU values in three axial slices, a HU value was calcu-
lated for each lumbar vertebra. In DEXA scans, results
were given according to the L1-4 vertebrae. Hounsfield
unit results compared with both L1-4 and L1-5 results.

Statistical Analysis

Number Cruncher Statistical System (NCSS) 2007
(Kaysville, Utah, USA) program was used for statistical
analysis. The data was evaluated using descriptive sta-
tistical methods, and the Shapiro-Wilk Test was used
to assess the distribution. A comparison of the three
and above groups with a normal distribution of quanti-
tative data was performed using the ANOVA test, and
the Mann-Whitney U Test was used to compare the
differences between the three and above groups. The
cut-off value of quantitative data was determined with
ROC analysis. Significance was evaluated at p <0.01
and p <0.05 levels.

Results

This study included 67 women and 32 men aged 40-
79. The HU values of patients were classified into four
groups. Average HU values decreased consistently over
the ten years at the compared vertebral levels (Fig. 1).
The differences were statistically significant (p <0.05).
The subgroup analysis showed no significant differ-
ence between the vertebrae in the age groups (p>0.05).
However, there were significant differences between
the age groups (p <0.05) (Table 1). There was a con-
siderable decrease in HU values between the 50 s age
group and the 60 s age group (p <0.05). There was no
significant difference in HU value between genders
(p>0.05). There was no difference between the lumbar
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region vertebrae regarding HU values (p>0.05). When
the values obtained from L1-4 and HU obtained from
L1-5 were compared, the differences were insignificant
(p>0.05). The HU values obtained from our study tend-
ed to decrease with age, and BMD decreased (Fig. 2).

Table 1. Comparison of HU values between age groups

N mean = %95 p
standard confidence
deviation interval

L-1 22 185.86+15.6 178.94-192.78

L-2 22 184.95x16.16 177.78-192.12

L-3 22 190.36+17.09 182.78-197.94
40-49 age group L-4 22 194.91+13.76 188.80-201.00 0.319

L-5 22 197.14+26.63 185.32-208.94

L-1-4 22 189.05+14.72 182.51-195.57

L-1-5 22 190.65+16.35 183.39-197.89

L-1 31 170.71+£29.61 159.84-181.57

L-2 31 166.19+36.55 152.78-179.60

L-3 31 152.06+30.75 140.78-163.34
50-59 age group L-4 31 159.19+30.44 148.02-170.36 0.329

L-5 31 170.52+38.19 156.50-184.52

L-1-4 31 162.07+29.84 151.12-173.01

L-1-5 31 163.74+28.51 153.27-174.19

L-1 30 117.13+24.19 108.10-126.16

L-2 30 114.57+23.72 105.71-123.42

L-3 30 108.57+21.75 100.44-116.68
60-69 age group L-4 30 115.07+24.85 105.78-124.34 0.544

L-5 30 118.87+25.29 109.42-128.31

L-1-4 30 113.86+20.94 106.04-121.68

L-1-5 30 114.84+21.07 106.97-122.70

L-1 16 96.19+254  82.65-109.72

L-2 16 89.94+30.28 73.80-106.07

L-3 16 92.13+30.82 75.70-108.54
70-79 age group L-4 16 104.56+37.2 84.73-124.38 0.563

L-5 16 108.06+31.97 91.02-125.09

L-1-4 16 95.69+25.72 81.98-109.39

L-1-5 16 98.18+25.83 84.4-111.93
Kruskall-Wallis Test *p<0.05 **1<0.01




A significant difference was found between the L1-4
values according to the groups (p <0.001). The L1-4
value of the group with normal HU value was statisti-
cally significant compared to the group with osteope-
nic and osteoporosis (p <0.001). In addition, the L1-4
value of the osteopenic group was higher than that of
the osteoporosis group (p <0.001).

A significant difference was found between the groups’
HU values of L1-5 vertebrae (p=0.001; p <0.01). The
L1-5 value of the group with normal HU values was
higher than the group with osteopenic and osteopo-
rosis statistically significant (p=0.001; p <0.01). The
L1-5 value of the osteopenic group was higher than
that of the osteoporosis group (p=0.001; p <0.01).

The optimal cut-off value was calculated with the
ROC curve to estimate osteopenia and osteoporosis

using the HU value.

When the cut-off point of the L1-4 measurement
was taken as 127.55, the sensitivity was determined
as 93.7%, and the specificity as 99% as the reliable
cut-off value. When the cut-off point of the L1-4
measurement was 76.9, sensitivity was determined
as 98.8%, and specificity as 99% as a reliable cut-off
value. When the cut-off point of the L1-5 measure-
ment was taken as 125.5, sensitivity was determined
as 98.4% and specificity as 93.7% as a reliable cut-off
value. When the cut-off point of the L1-5 measure-
ment was taken as 78.7, sensitivity was determined as
99.8%, and specificity was defined as a reliable cut-off
value as 99.7%.

Table 2. Normal, osteopenic, and osteoporotic values according to HU values

ak

When the DEXA results of the patients were exam-
ined, the average T scores of 99 patients ranged from
-3.4 to +2.8. Correlations of HU value with T score
were significant (p <0.001).

According to the guidelines of the World Health
Organization, the lumbar vertebrae T-score of 99 pa-
tients was divided into three groups: normal (-1.0 or
greater), osteopenic (less than -1.0 and greater than
-2.5),and osteoporotic (-2.5 or less) (Table 2). Average
HU values of patients in normal, osteopenic, and os-
teoporotic groups were 168.57+27.64, 101.98+11.16,
and 61.78+12.39 HU according to L1-4. According
to L1-S, it was 169.57+28.13 normal, 104.86+12.9 os-
teopenic, 61.8412.3 osteoporotic HU (Table 3). The
differences in mean HU values between the groups
were significant (p <0.001).

A post-hoc power analysis was performed to calculate
the power obtained using the current findings of the
study. The mean L1-4 measurement was calculated as
168.57427.64 in the patient group with normal HU,
101.98+11.16in osteopenic patients,and 61.78+12.39
in osteoporotic patients. The corresponding effect size
value was determined as £=2.45. Still, it was accepted
as the upper limit of the effect size value. The value of
f=0.40 was taken into account. Considering the rel-
evant effect size value, the power value obtained from
our study, where the type I error was accepted as 5%,
was determined as 95%, with a total of n=99 units,
and the analyses were analyzed by G*Power has been
made'®.

T score mean = standart deviation 95 confidence interval p
L1-4
Normal (= -1.0) 168.57+27.64 161.60-175.52 0.001
Osteopenic (<-1.0 or > -2.5) 101.98+11.16 97.95-105.99 0.001
Osteoporotic (< -2.5) 61.78+12.39 42.05-81.49 0.001
L1-5
Normal (= -1.0) 169.57+28.13 134.34-151.10 0.001
Osteopenic (<-1.0 or > -2.5) 104.86+12.9 100.21-109.51 0.001
Osteoporotic (< -2.5) 61.8+12.3 42.22-81.37 0.001
Table 3. Comparison of normal, osteopenic, and osteoporotic HU values
Normal Osteopenic Osteoporotic
Bredow et al.? 120.80+41.80 78.80+23.00 54.70+25.20
Choi et al." 167.90+47.20 109.70+28.90 80.40+38.70
Schreiber et al.® 133.00+37.60 100.80+24.50 78.50+32.40
Current study 168.57+27.64 101.98+11.16 61.78+12.39
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Discussion

In surgical procedures where fusion is aimed by spinal
instrumentation, osteoporosis is one of the leading
causes of surgical failure'""2. Identifying the osteoporo-
sis before fusion surgery is very important.

Dual X-ray absorptiometry is the gold standard for
evaluating BMD*'*"'*, However, patients with severe
degeneration, aortic calcification, and obesity may
have false normal BMD values!>5-",

Bone mineral density can also be measured using CT.
Patients of various age groups, regardless of gender, can
be evaluated at no additional cost. Quantitative CT
only provides true volumetric Bone Mineral Density
measurement (mg/ cm®). Unlike DEXA, cortical and
trabecular bone can be analyzed separately. Computed
tomography is more sensitive than DEXA in pre-
dicting vertebral fractures and monitoring bone loss.
The main advantage of DEXA is that it excludes the
measurement of structures that do not contribute to
the mechanical resistance of the spine and selectively
measures the trabecular bone. It is not affected by
extra-bone calcifications. Computed tomography is
useful for monitoring BMD changes in patients with
structural abnormalities that prevent the use of DEXA
in their spine (scoliosis, etc.). However, CT cannot
be used in WHO diagnostic classification criteria.
Computed tomography has several limitations, such as
the high cost and the risk of high radiation exposure.
Therefore, CT is not widely used in clinical practice in
estimating osteoporosis, but it is routinely used in sur-
gical planning'>'®"?,

The National Osteoporosis Foundation recommends
that the lowest T-score for the L1-L4 lumbar verte-
bra, total proximal femur, or femoral neck should be
evaluated for the diagnosis of osteoporosis"*. In our
study, we used the HU values obtained from L1-4 and
L1-L5 and found a correlation with the DEXA values
of the patients. We found 98.8% sensitivity and 99%
specificity in CT. The cut-off value of this study shows
that HU values are sensitive and specific for screening
osteopenia and osteoporosis.

Patients with lumbar spinal instrumentation and those
with secondary diseases such as spinal fracture, spinal
tumor, spondylopathy, and systemic disease that may

affect BMD may also give false results.

In spinal fusion surgery, trabecular bone density is sig-
nificant in the success of instrumentation. Dual X-ray
absorptiometry evaluates trabecular and cortical bone,

Kafkas J Med Sci 2024; 14(1):8-13

but only trabecular bone density is calculated. At the
same time, HU values are obtained from CT. Planning
the spinal fusion operation according to HU values
will increase success.

Turkyilmaz et al. used HU values for implant surgery
in dentistry to detect the regional oral BMD?*. Metal
torques are highly correlated with insertion torque and
stability of metal implants*’. Hounsfield unit value can
be an important prognostic factor in implant stability
for any bone region in dentistry. Measuring the value
of HU in the planned screw trajectory can be used to
estimate the strength of the bone-screw interface. We
think the measurement of HU can be useful in predict-
ing fusion success before spine fusion surgery.

Zou et al. investigated the relation between screw loos-
ening and HU in patients with pedicular screws. They
demonstrated that the HU values measured on CT are
an independent determinant for loosening the pedicle
screw and that the low HU value is significantly cor-
related with the higher risk of loosening®. Bredow and
Schwaiger also achieved similar results in their stud-
ies?*®. Some researchers reported that the fusion rate
was considerably higher in patients with high HU val-
ues, and low HU values paved the way for developing
pseudoarthrosis™ .

In our study, there was a maximum time gap of 6
months between CT and DEXA that can affect the
study results. However, we exclude those who have
medical treatment for osteoporosis and those with an
endocrine disease that affects BMD, so this may be a
low probability.

The significant limitations of this study are its retro-
spective nature and the relatively small number of pa-
tients in this series.

Conclusion

Hounsfield unit values obtained from lumbar CT sig-
nificantly correlates with BMD based on DEXA scan-
ning. This study obtained valid HU values for diagnos-
ing healthy individuals, osteopenia, and osteoporosis.

Confilict of Interest

The authors declare no conflict of interest.

Funding
No funding.



References

1.

10.

11.

12.

13.

14.

Bulut G, Aytar MH, Giingor A. Surgical principles in posterior
transpedicular screw fixation and fusion for treatment of
spondylolisthesis: Retrospective evaluation of 77 cases. The J of
Turkish Spinal Surg. 2019;30:111-6.

Ebbesen EN, Thomsen JS, Beck-Nielsen H, Nepper-Rasmussen
H]J, Mosckilde L. Lumbar vertebral body compressive strength
evaluated by dual-energy X-ray absorptiometry, quantitative
computed tomography, and ashing. Bone. 1999;25:713-24.
Masud T, Langley S, Wiltshire P, Doyle DV, Spector TD. Effect
of spinal osteophytosis on bone mineral density measurements
in vertebral osteoporosis. BMJ. 1993;307:172-3.

Prevention and management of osteoporosis World Health
Organ Tech Rep Ser. 2003;921:1-164.

Adams JE. Quantitative computed tomography. Eur J Radiol.
2009;71:415-24.

Link TM, Koppers BB, Licht T, Bauer J, Lu Y, Rummeny EJ. In
vitro and in vivo spiral CT to determine bone mineral density:
initial experience in patients at risk for osteoporosis. Radiology.
2004;231:805-11.

Papadakis AE, Karantanas AH, Papadokostakis G, Petinellis E,
Damilakis J. Can abdominal multi-detector CT diagnose spinal
osteoporosis? Eur Radiol. 2009;19:172-6.

Tay WL, Chui CK, Ong SH, Ng AC. Osteoporosis screening
using areal bone mineral density estimation from diagnostic CT
images. Acad Radiol. 2012;19:1273-82.

Schreiber JJ, Anderson PA, Rosas HG, Buchholz AL, Au
AG. Hounsfield units for assessing bone mineral density and
strength: a tool for osteoporosis management. ] Bone Joint Surg
Am. 2011;93:1057-63.

Foul F, Erdfelder E, Lang AG, Buchner A. Using G*Power 3:
A flexible statistical power analysis program for the social,
behavioral, and biomedical sciences. Behavior Research
Methods. 2007;39, 175-191.

Choi MK, Kim SM, Lim JK. Diagnostic efficacy of Hounsfield
units in spine CT for the assessment of real bone mineral density
of degenerative spine: correlation study between T-scores
determined by DXA scan and Hounsfield units from CT. Acta
Neurochir (Wien) 2016;158:1421-7.

Kim JK, Kim DH, Lee JI, Choi BK, Han IH, Nam KH.
Hounsfield Units on Lumbar Computed Tomography for
Predicting Regional Bone Mineral Density. Open Med (Wars)
2019;14:545-51.

CauleyJA, Lui LY, Ensrud KE, Zmuda JM, Stone KL, Hochberg
MC. Bone mineral density and the risk of incident nonspinal
fractures in black and white women. JAMA. 2005;293:2102-8.
Damilakis J, Maris TG, Karantanas AH. An update on the
assessment of osteoporosis using radiologic techniques. Eur
Radiol. 2007;17:1591-602.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

13

Lochmuller EM, Burklein D, Kuhn V, Glaser C, Muller R,
Gluer CC. Mechanical strength of the thoracolumbar spine
in the elderly: prediction from in situ dual-energy X-ray
absorptiometry, quantitative computed tomography (QCT),
upper and lower limb peripheral QCT, and quantitative
ultrasound. Bone. 2002;31:77-84.

Nguyen ND, Eisman JA, Center JR, Nguyen TV. Risk factors
for fracture in nonosteoporotic men and women. J Clin
Endocrinol Metab. 2007;92:955-62.

Yu EW, Thomas BJ, Brown JK, FinkelsteinJS. Simulated increases
in body fat and errors in bone mineral density measurements by
DXA and QCT.J Bone Miner Res. 2012;27:119-24.

Genant HK, Block JE, Steiger P, Glueer CC, Smith R.
Quantitative computed tomography in assessment of
osteoporosis. Semin Nucl Med. 1987;17:316-33.

Liu CC, Theodorou DJ, Theodorou SJ, Andre MP, Sartoris
D], Szollar SM. Quantitative computed tomography in the
evaluation of spinal osteoporosis following spinal cord injury.
Osteoporos Int. 2000;11:889-96.

American Association of Clinical Endocrinologists medical
guidelines for clinical practice for the diagnosis and treatment of
postmenopausal osteoporosis Endocr Pract 16(Suppl 3);2010.
Turkyilmaz I, Aksoy U, McGlumphy EA. Two alternative
surgical techniques for enhancing primary implant stability in
the posterior maxilla: a clinical study including bone density,
insertion torque, and resonance frequency analysis data. Clin
Implant Dent Relat Res. 2008;10:231-7.

Turkyilmaz I, Sennerby L, McGlumphy EA, Tozum TE
Biomechanical aspects of primary implant stability: a human
cadaver study. Clin Implant Dent Relat Res. 2009;11:113-9.
Zou D, Muheremu A, Sun Z, Zhong W, Jiang S, Li W.
Computed tomography Hounsfield unit-based prediction of
pedicle screw loosening after surgery for degenerative lumbar
spine disease. ] Neurosurg Spine. 2020;1-6.

Bredow J, Boese CK, Werner CML, Siewe ], Lohrer L,
Zarghooni K, et al. Predictive validity of preoperative CT scans
and the risk of pedicle screw loosening in spinal surgery. Arch
Orthop Trauma Surg. 2016;136:1063-7.

Schwaiger BJ, Gersing AS, Baum T, Noél PB, Zimmer C, Bauer
JS. Bone mineral density values derived from routine lumbar
spine multidetector row CT predict osteoporotic vertebral
fractures and screw loosening. AJNR Am ] Neuroradiol.
2014;35:1628-33.

Schreiber JJ, Hughes AP, Taher F, Girardi FP. An association can
be found between Hounsfield units and success of lumbar spine
fusion. HSS J. 2014;10:25-9.

Kafkas J Med Sci 2024; 14(1):6-13


https://www.ncbi.nlm.nih.gov/pubmed/31899883
https://pubmed.ncbi.nlm.nih.gov/?term=No%C3%ABl+PB&cauthor_id=24627455
https://pubmed.ncbi.nlm.nih.gov/?term=Zimmer+C&cauthor_id=24627455
https://pubmed.ncbi.nlm.nih.gov/?term=Bauer+JS&cauthor_id=24627455

ARASTIRMA MAKALESI / RESEARCH ARTICLE

[=]¢r

Is the John Thomas Sign a Finding Indicating the
Direction of a Pelvis Fracture?

John Thomas Isareti Pelvis Kiriginin Yontinii Gosteren Bir Bulgu mudur?

Emre Karsli', Murat Aras?

'Department of Emergency Medicine, Cigli Regional Training Hospital, lemir; “Department of Emergency Medicine, Inegol State
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ABSTRACT

Introduction: The John Thomas (JT) sign is defined as the penis
showing the direction of the fracture in hip or pelvic fractures in
male patients. The sensitivity and specificity values of the John
Thomas sign vary widely in studies.

Materials and Methods: Male patients over the age of 18 who
applied to the Emergency Department of the Faculty of Medicine
of Kafkas University between 01.01.2015 and 14.10.2020 due
to trauma and who had pelvic tomography were included in the
study. The study included 118 male patients who had fractures in
the pelvis, proximal femur, and femoral shaft as a result of tomog-
raphy and 73 male individuals who applied for trauma and had pel-
vic tomography but did not have any abdominal, pelvis, or lower
extremity injuries. The penis angle was recorded as the intersec-
tion angle of the vertical line drawn from the symphysis pubis and
the line drawn from the midline of the penis corpus cavernosum
to the tip of the penis. The study did not include individuals with
pelvic asymmetry and those with previous pelvic surgery.

Results: The mean age of the patient group was 45.2+6.4 years,
and the mean age of the control group was 44.9+5.9 years. There
was no statistically significant difference between the mean ages
of the groups (p=0.557. While 52 (83.9%) of 62 patients with frac-
tures on the left side of the pelvis had positive JT sign, 37 (66.1%)
of 56 patients with right-side fractures had positive JT sign. There
was a moderate correlation between fracture and penile direction
in the patient group (p=0.0001, rho=0.509).

Conclusion: As a result of our study, it was determined that the
John Thomas sign alone is not sufficient to detect pelvic fractures,
but it can help to diagnose patients with pelvic trauma and sus-
pected fractures.

Keywords: John Thomas sign; Throckmorton sign; pelvic fractures; Solooki
signKey words: John Thomas sign; Throckmorton sign; pelvic fractures;
Solooki sign

OZET

Giris: John Thomas (JT) bulgusu erkek hastalarda, kalca ya da pel-
vis kiriklarinda penisin kingin ydnini géstermesi olarak tanimlanir.
Yapilan arastirmalarda John Thomas bulgusunun sensitivite ve
spesifite degerleri genis aralikta degismektedir.

Materyal Metod: Kafkas Universitesi Tip Fakiltesi Acil Servisine
01.01.2015-14.10.2020 tarihleri arasinda travma sebepli bas-
vurmus ve pelvis tomografisi cekilmis 18 yas lzeri erkek hastalar
calismaya dahil edildi. Calismaya cekilen tomografi sonucunda
pelvis kemiklerinde, femur proksimalinde ve femur saftinda fraktiir
saptanmis olan 118 erkek hasta ile travma sebepli basvurup pel-
vis tomografisi cekilmis, herhangi batin, pelvis veya alt ekstremite
yaralanmasi saptanmamis 73 erkek birey dahil edildi. Penis agisi
symphisis pubisten cizilen dikey hat ile penis corpus cavernosum
orta hattindan penis ucuna ¢izilen ¢izginin kesisim acisi olarak kay-
dedildi. Pelvik asimetrisi mevcut olan bireyler ve énceden pelvis
cerrahisi gecirmis olan bireyler calismaya dahil edilmed.

Bulgular: Hasta grubun yas ortalamasi 45,2+6,4 yil, kontrol gru-
bunun yas ortalamasi ise 44,9+5,9 olarak saptandi. Gruplarin yas
ortalamalan arasinda istatistiksel olarak anlamli farklilik saptanmadi
(p=0,557). Pelvisin sol tarafinda fraktiir saptanan 62 hastanin 52
(%83,9)’sinde JT bulgusu pozititken, sag tarafinda fraktlir(i olan
56 hastanin 37’sinde (%66,1) JT bulgusu pozitif olarak saptandi.
Hasta grubunda fraktlir yénli ve penis yéni arasinda orta derecede
korelasyon saptandi (p=0,0001, rho=0,509).

Sonug: Calismamiz sonucunda John Thomas bulgusunun pelvik
fraktiirleri tek basina tespit etmede yeterli olmadigi fakat pelvis
travmasi olan ve fraktiirden stiphelenilen hastalarda tani koymada
yardimci olabilecegi saptanmistir.

Anahtar kelimeler: John Thomas isareti; Throckmorton isareti; pelvik kiriklar;
Solooki isareti
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Introduction

The pelvis is an important junctional region of the
body that connects vascular and neuronal structures,
especially the gastrointestinal and gastro-urinary sys-
tems"?. Studies show that although pelvic fractures
constitute 1-3% of all fractures, the incidence of pel-
vic fractures may increase up to 20% in patients with
multiple traumas due to their connection with many
systems. Despite current medical approaches, pelvic
fractures are a significant cause of mortality and mor-
bidity>*. Every year, approximately one-third of the
population aged 65 and over falls, and this rate rises
to 50% over the age of 80°. Hip fracture is suspected
in 75000 patients every year in the United Kingdom,
and the annual cost of these patients is estimated to be
approximately 2 billion pounds®.

Early treatment of hip fractures reduces hospital stays
and helps with pain control. However, it is accepted
that 2-10% of fractures may not be visible on initial
radiographs, and further imaging is required to make
a definitive diagnosis. These fractures are called occult
hip fractures’. This situation has led clinicians to seek
additional signs for suspicious cases.

The John Thomas (JT) sign is defined as the penis
showing the direction of the fracture in hip or pelvic
fractures in male patients. Few studies have determined
its diagnostic value objectively®.

This finding is named after Thomas “Tom” Bentley
Throckmorton, a neurologist and Iowa president of
the American Medical Association®. This is called
the “Solooki Sign” in Iran’ and the “Oram Sign” in
Scandinavia'®.

The sensitivity and specificity values of the John
Thomas sign vary widely in studies. Additional stud-
ies on this sign are needed, as some suggest an ‘over
chance’ relationship between the J T sign and unilateral
hip fracture®.

The definitive diagnosis of suspected hip fractures
can be made more easily in centers with computer-
ized tomography (CT) or magnetic resonance imag-
ing (MRI). However, physicians have to decide only
with physical examination and radiography in centers
where these imaging facilities are unavailable or cannot
be performed due to the patient (such as implants). In
our study, we investigated whether the John Thomas
sign is an additional finding to facilitate the diagnosis
of hip fractures.
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Material and Method

Male patients over the age of 18 who applied to the
Emergency Department of the Faculty of Medicine of
Kafkas University between 01.01.2015 and 14.10.2020
due to trauma and who had a pelvic tomography were
included in the study. One hundred eighteen male pa-
tients with fractures in the pelvic bones, proximal fe-
mur, and femoral shaft as a result of tomography and
73 male individuals who applied for trauma and had a
pelvic tomography without any abdominal, pelvic, or
lower extremity injuries were included. The age, gen-
der, location of the pelvic fracture, penile direction, and
penile shaft angle of the patient group were recorded
in the data set. In the control group, age, gender data,
penile direction, and penile shaft angle were recorded
in the data set. The study did not include individuals
with pelvic asymmetry and those with previous pelvic

surgery (46 patients).

Penile Direction and Penile Angle Measurement

While determining penile direction and angle, a verti-
cal line (line a) was drawn down from the symphysis
pubis level in the scenogram imaging of pelvis CT. The
area was divided into two areas, right and left. The half
area where the glans penis stood was recorded in the
data set (Fig. 1, line a).

Another line (line b) was drawn from the glans penis
to the dorsum penis. The angle «, where the line be-
tween the glans penis and the dorsum penis intersects
the vertical line from the symphysis pubis, was deter-
mined as the penile angle (Fig. 1).

Statistical Analysis

The power analysis we performed before the study
determined that 110 people (at least 55 for each
group) were needed, assuming that the estimated
effect size would be medium-high (£=0.65) to 95%
power at the 95% confidence interval. The IBM
Statistical Package for Social Sciences (SPSS) pack-
age program was used to analyze the dataset ob-
tained from the study.

Mean + standard deviation or median (IQR) gave
continuous variables. Sample size frequencies were
used to provide categorical variables. The normality
of the parameters’ distribution was analyzed using the
Kolmogorov-Smirnov test.

Relations between the categorical variables were
analyzed by using the chi-square test. Independent

Kafkas J Med Sci 2024; 14(1):14-18
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nonparametric group comparisons were analyzed by
using the Mann-Whitney U test. Spearman’s correla-
tion test was used to investigate correlations between
the fracture side and penile angle. Binary logistic re-
gression analysis was used to analyze the factors that
affect JT sign positivity. The significance level for all
analyses was determined as p <0.05.

Figure 1. Scenogram of pelvic CT image. Line a is a vertical line drawn down
from the symphysis pubis level, and line b is an oblique line drawn from the
glans penis to the dorsum penis. The angle a, where the line between the glans
penis and the dorsum penis intersects the vertical line from the symphysis pu-
bis, was determined as the penile angle.

Kafkas J Med Sci 2024; 14(1):14-18

Results

The mean age of the patient group was 45.2+6.4 years,
and the mean age of the control group was 44.9+5.9
years. There was no statistically significant difference
between the mean ages of the groups (p=0.557). In the
patient group, 68 (57.6%) patients had femoral neck-
trochanter region fractures, 26 (22%) patients had
femoral shaft fractures, and 24 (20.3%) patients had
fractures of other pelvic bones (Table 1).

Eighty-nine (75.42%) patients had positive JT signs,
and 29 (24.58%) patients had negative JT signs. There
was no statistically significant difference in penile di-
rection distribution in patients with and without JT

sign and the control group (p=0.17) (Table 1).

Considering the penile shaft angles, it was 42.2 (12.9-
56.85) degrees in the control group and 37.5 (16.22—
91.52) in the patient group. There was no statistically
significant difference between the groups regarding

penile shaft angles (p=0.646) (Table 1).

Considering the penile direction, 71 (60.2%) patients
had the penis in the left direction; 47 (39.1%) people
had the right direction in the patient group. In the
control group, 53 (72.6%) people had the left direc-
tion, and 20 (27.4%) had the right direction. There
was no statistically significant difference between the
patient and control groups in terms of penile direction

(p=0.088) (Table 1).

While 52 (83.9%) of 62 patients with fractures on
the left side of the pelvis had positive JT sign, 37
(66.1%) of 56 patients with right-sided fractures had

Table 1. Clinical data of the groups

Patient group Control group p-value
(n=118) (n=73)
Age, median = sd 45.2+6.4 44.9+59
Fracture area
Femoral neck- 68 (57.6%)
trochanter,
N (%)
Femoral shaft, 26 (22%)
N (%)
Other, N (%) 24 (20.3%)
JT sign
Positive 89 (75.42%)
Negative 29 (24.58%)
Penis shaft angel 37.5(16.22-91.52) 42.2(30.35-56.85) 0.646
median (IQR)
Penile direction, N (%)
Left 71 (60.2%) 53 (72.6%) 0.088
Right 47 (39.1%) 20 (27.4%)




Table 2. Clinical data of the subgroups
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JT (+) Subgroup (n=62) JT () Subgroup (n=56) p-value Correlation coefficients

Fracture area *p=0.0001 *rho=0.509

Femoral neck-trochanter, N (%) 53 (77.9%) 15 (22.1%) 0.247

Femoral shaft, N (%) 21 (80.8%) 5(19.2%)

Other, N (%) 15 (62.5%) 9 (37.5%)
Penis shaft angel median (IQR) 31 (15.05-89.6) 53 (34.25-93) 0.082
Penile direction, N (%)

Left 52 (58.42%) 19 (65.51%) 0.272

Right 37 (41.58%) 10 (34.49%)
Fracture sides *

Left 52 (83.9%) 10 (16.1%) 0.032

Right 37 (66.1%) 19 (33.9%)
*p-value and rho value are derived from the Spearman correlation test.
p values are derived from the chi-square test.
Table 3. Logistic regression about factors which are related to John Thomas sign positivity

B S.E. Wald p-value OR (95%Cl for OR)

Age -0.002 0.015 0.018 0.892 0.998 (0.968—1.028)
Fracture area -0.630 0.550 1.314 0.252 0.532 (0.181-1.564)
Fracture_side -1.420 0.541 6.888 0.009 0.242 (0.084-0.698)
Penil direction 1.089 0.548 3.947 0.047 0.336 (0.115-0.985)
Penil shaft angle 0.004 0.005 0.542 0.462 1.004 (0.994-1.014)

negative JT sign. The JT sign positive subgroup in-
cludes patients with left side fracture more than the
JT sign negative subgroup (p=0.032). Also, there was
a moderate correlation between the fracture side and
penile direction in the patient group (p=0.0001 and
tho=0.509) (Table 2).

While the JT sign was positive in 53 (77.9%) of 68 pa-
tients with femoral head, neck-trochanter region frac-
tures, the J T sign was found in 21 (80.8%) of 26 patients
with femoral shaft fractures and 15 (62.5%) of 24 pa-

tients with fractures in other pelvic bones (Table 2).

When the factors affecting the JT sign positivity in
the patient group were examined, it was determined
that the fracture direction and penile direction had
an effect on the JT sign positivity in the patient group
(p=0.009, OR=0.242 and p=0.047, OR=0.336 re-
spectively) (Table 3).

Discussion

At the end of our study, we found the JT sign to be
positive in the range of 66-83.9% in hip fracture cases.
In the literature, there are different values regarding the
positivity of the JT finding in studies on this subject.
In the study of Murphy et al.%, the JT sign was positive,
with a rate of 46%.

Gerber et al.", on the other hand, stated that although
they found 75.7% sensitivity in determining the side
of a fracture when a fracture is present in their meta-
analysis compiled from 9 articles published on the JT
finding, the results of the meta-analysis could not de-
termine the laterality of the fracture with any degree of
certainty.

Although the JT sign is positive in the range of 66—
83.9% in the patient group, the lack of penile direction
difference between the general population and the pa-
tient group suggests that the JT finding may be due to
a unilateral point of view.

Although radiography is the first-choice imaging
method in the emergency department, it can miss
4-14% of fractures in the emergency room population.
This rate is higher in the elderly population (39-44)2.
As a result of our study, the JT sign in pelvis fractures
was found to be positive in the range of 66-83.9%,
depending on the location of the fracture. According
to these results, J T findings should also be considered
for diagnosis in elderly patients with suspected pelvic
fractures, especially in emergency services where there
is no imaging other than radiography.

In the study of Gill et al.” on using MRI and CT in
occult hip fractures, 1353 patients were examined.
Advanced imaging studies were performed in 92 of
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the patients with the suspicion of occult hip fracture.
Occult hip fractures were found in 34 of these patients.
Occult hip fracture was detected in 2.5% of the patients
included in the study. When the results of our research
are evaluated together with the data in the literature,
even if the JT finding is weak, it may be suggestive in
detecting the location of occult fractures.

Skura et al.”? investigated the ability of JT findings to
predict orthopedic pathologies in orthopedic trauma
patients. The mean patient age of the study, which in-
cluded 360 male patients, was 42, close to our study
(range 18-91 years). As a result of the study, although
the relative risk ratio of the JT finding was found to be
4.24, similar to our study, it was determined that the
JT sign could not be used alone as a diagnostic tool but
could be used as an additional diagnostic tool.

Conclusion

As a result of our study, it was determined that the
John Thomas sign alone is not sufficient to detect pel-
vic fractures but may help in the diagnosis of patients
with pelvic trauma and suspected fractures.
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ABSTRACT

Aim: Fibromyalgia syndrome is a multifactorial health problem that
often develops with widespread pain in the skeletal and muscular
systems. It is thought that nutrition, diet therapy, and the treat-
ment methods used for the disease may be adequate. This study
aims to evaluate the food consumption and anthropometric mea-
surements (body weight, height, body mass index) of patients with
fibromyalgia syndrome.

Material and Method: This study was conducted with 100 fe-
male individuals with a mean age of 33.7+6.4 years, diagnosed
with fibromyalgia, who applied to the Van Training and Research
Hospital, Physical Therapy and Rheumatology Department
Polyclinics. A questionnaire form (containing data on socio-demo-
graphic information, dietary habits, and anthropometric measure-
ments) was applied to the participants who accepted the study
using the researcher’s face-to-face interview technique.

Results: While the majority of the participants were housewives
(72%), it was determined that 93% of the participants had fatigue
and muscle pain, and 91% had sleep disorders. Body mass index
(BMI) was 25.0-29.9 kg/m? in 569% of the participants and 30.0-
39.9 kg/m? in 8%. It was determined that there was a significant
difference between the BMls of the individuals with the symptoms
of fibromyalgia depression (p<0.001), anxiety (p<0.001), and fa-
tigue (p=0.011).

Conclusion: To reduce the disease’s symptoms and increase
the quality of life during the fibromyalgia treatment phase, indi-
viduals should be directed to dietitians, and anthropometric mea-
surements should be considered when evaluating their nutritional
status.

Key words: fibromyalgia syndrome; nutrition; obesity; anthropometric
measurements

OZET

Amac: Fibromiyalji sendromu, siklikla iskelet ve kas sistemlerinde
gbzlenen yaygin agri ile gelisen multifaktériyel bir saglik sorunudur.
Hastaliga iliskin kullanilan tedavi yéntemleri ile beraber beslenme
ve diyet tedavisinin etkili olabilecegi dlsintlmektedir. Bu arastir-
mada fibromiyalji sendromuna sahip hasta bireylerin besin tiiketim-
lerinin ve antropometrik élclimlerinin (viicut agirligi, boy uzunlugu,
beden kiitle endeksi) dederlendirilmesi amaglanmaktadir.

Materyal ve Metot: Bu arastirma Van Egitim ve Arastirma Hastanesi
Fizik Tedavi ve Romatoloji Bélimd Poliklinikleri’ne basvuran fibromi-
yalji tarusi almis, 33,7+6,4 yil yas ortalamalarina sahip olan 100 kadin
birey ile gerceklestirilmistir. Arastirmayi kabul eden katiimcilara anket
formu (sosyo-demografik bilgiler, beslenme aliskanliklari ve antro-
pometrik 6lctimlerine iliskin veriler iceren) arastirmaci tarafindan ytiz
ylize gbriisme teknigi ile uygulanmistir.

Bulgular: Katilimcilarin blylk ¢ogunlugu ev hanimi (%72) iken,
katiimcilarin %93’(nde yorgunluk ve kas agrisi, %91’inde uyku
bozukluklari oldugu tespit edilmistir. Katiimcilarin %59°’unda be-
den kiitle endeksi (BKI) 25,0-29,9 kg/m? ve %8’inde 30,0-39,9 kg/
m?2 oldugu bulunmustur. Bireylerin BKI’lerinin fibromiyalji hastalik
sempromlarindan depresyon (p<0,001), anksiyete (p<0,001) ve yor-
gunluk (p=0,011) ile arasinda anlamli bir fark oldugu saptanmistir.

Sonug: Fibromiyalji tedavi asamasinda hastalik semptomlarin-
da azalma ve yasam kalitesinde artis saglayabilmek amaciyla bi-
reylerin diyetisyenlere ydnlendirilmesi ve beslenme durumlarinin
degerlendirilirken antropometrik 6lclimerin de dikkate alinmasi
gerekmektedir.

Anahtar kelimeler: fibromiyalji sendromu; beslenme; obezite; antropometrik
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Introduction

The term fibromyalgia is used to describe many pain
complaints that are generally encountered in women,
cannot be revealed by a clear pathology, and are not
well localized. Fibromyalgia syndrome (FMS) is a
chronic widespread pain syndrome characterized by
chronic widespread musculoskeletal pain, fatigue, sleep
disturbances, and many idiopathic pain symptoms’.

Fibromyalgia syndrome (FMS), whose discase origin
and treatment method are not yet fully known, signifi-
cantly affects the quality of life of patients with many
findings, such as sleep disorders, depression, chronic
fatigue, and cognitive dysfunction accompanying mul-
tiple pain states. The effectiveness of most therapies
for fibromyalgia is not strongly supported, with only
a few treatments, like cognitive behavioral therapy, an-
tidepressants, and central nervous system depressants,
showing small but significant improvements in pain

and quality of life*?.
The American College of Rheumatology (ACR) 2010

defined fibromyalgia as a widespread pain condition
observed in 11-18 tender points and persisting for at
least three months. In 2016, the ACR revised these cri-
teria to improve diagnostic accuracy, combining physi-
cian and questionnaire criteria to minimize misclassifi-
cation of regional pain disorders®.

As a result of studies, the prevalence of FMS world-
wide was between 0.5 and 5.8%. Recent literature re-
view updates show that fibromyalgia prevalence in the
general population ranges between 0.2 and 6.6%, and
in women specifically, it varies between 2.4 and 6.8%’.

With the increase in studies that strengthen the hy-
pothesis that oxidative stress plays a role in the origin
of FMS, the opinion of increasing the antioxidant level
and content of the diet has emerged. Oxidative stress
might play a critical role in FM pathophysiology, and
various antioxidative procedures have been discussed

to diminish fibromyalgia symptoms®.

The emerging research on oxidative stress in fibromy-
algia highlights the potential of dietary interventions.
Oxidative stress, characterized by increased levels of
prooxidative factors such as nitric oxide and lipid per-
oxidation, can exacerbate pain sensitization in fibromy-
algia’. This understanding has led to a growing interest
in nutrition as a complementary treatment approach.
Antioxidant-rich diets, which counteract oxidative
stress, are becoming a focus in managing fibromyalgia
symptoms. Modifying dietary habits to include foods
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high in antioxidants, such as fruits, vegetables, nuts,
and seeds, could play a crucial role in alleviating some
symptoms of fibromyalgia®.

This study aims to elucidate the dietary consumption
patterns prevalent among individuals diagnosed with
Fibromyalgia Syndrome. Additionally, it secks to eval-
uate the alignment of specific anthropometric parame-
ters, namely body weight, height, and body mass index
(BMI), with the established normative values.

Materials and Methods

This study has been structured as an observational in-
vestigation. The requisite sample size for this research
was determined utilizing the ‘Sample Size Calculator’
function provided by Rasoft software. An initial com-
putation suggested a minimum of 81 participants,
considering a 5% margin of error. This estimation was
grounded on a group of 120 patients diagnosed with
fibromyalgia who attended the outpatient clinic of the
Physical Therapy and Rehabilitation Department at
Van Training and Research Hospital in March 2018.
Following this, in April 2018, the necessary minimum
participant count was achieved with the enrollment of
100 individuals.

Participants were thoroughly briefed about the study,
and due to its voluntary nature, detailed explanations
were provided before obtaining informed consent. The
consent form was meticulously read and signed by the
participants who agreed to partake in the study.

The inclusion of the subjects in the study was subject
to their consent, and data collection was carried out
through direct, face-to-face interviews. In these inter-
views, the researcher used a questionnaire form me-
ticulously prepared. The data collected covered various
areas such as age, education level, employment status,
time since fibromyalgia diagnosis, duration of treat-
ment, comorbid conditions, use of medication and
vitamin-mineral supplements, smoking and alcohol
consumption habits, main and snack meal details, food
intake frequency, eating out practices, physical activ-
ity level and anthropometric measurements (height,

weight, and BMI).

The inclusion criteria for the study were stringently
defined, necessitating participants to be within the
age range of 19 to 65 years, of female gender, and
demonstrate a willingness to engage in the study.
Consequently, this framework led to the exclusion of
several demographic groups. Specifically, males and



individuals aged below 19 years or above 65 years were
not eligible for participation in this research. This de-
lineation of participant criteria ensured a focused and
relevant sample population pertinent to the study’s ob-
jectives centered on understanding fibromyalgia in the

specified demographic.

Statistical Analysis
IBM Statistical Package for Social Sciences (SPSS)

program Windows version 21.0 was used to evaluate
the data obtained as a result of the research. Descriptive
statistics for continuous variables in the study, such as
mean, standard deviation, minimum, and maximum
values, are expressed as numbers and percentages for
categorical variables. The independent t-test was used
to compare independent groups, and the One-way
ANOVA test was used to compare the means of two
or more groups. Pearson correlation coefficients were
calculated to determine the relationship between vari-
ables. The chi-square test was used to determine the
relationship between categorical variables. The sta-
tistical significance level was taken as p<0.05 in the
calculations.

Results

This part of the study includes the patients’ data and
analyses. Findings regarding the general characteristics
and health status of the patients are given in Table 1.
The mean age of the patients participating in the study
was 33.7+6.4 years. On average, the patients had been
diagnosed with Fibromyalgia Syndrome (FMS) for
19.3+13.1 months and had been receiving treatment
for 17.0+9.4 months. Regarding educational status,
22% of the patients had no formal education, 2% were
literate without formal education, 29% had completed
primary education, 7% had finished secondary school,
17% were high school graduates, and 23% had attained
a university degree. Occupational distribution was
such that 72% of the patients were homemakers, 25%
were civil servants, and 3% were manual laborers. A
family history of FMS was reported by 7% of the par-
ticipants, with the highest prevalence of consanguinity
observed in their mothers, accounting for 5% of the
cases. It was observed that 4% of the participants had a
BMI <18.50 kg/m?, 29% had a BMI 20.00-24.99 kg/
m?, 59% had a BMI 25.00-29.99 kg/m* and 8% had a
BMI 30.00-39.99 kg/m™.

The anthropometric measurements of the participants
are given in Table 2. It was observed that the mean
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Table 1. General characteristics and health conditions of the patients

X=SD Min- Max

Age (year) 33.7+6.4 21-46
Time to be diagnosed with FMS 7.5-6.2 1-120
(months)

Treatment duration (months) 17.0-94 0-120
Level of education n %
llliterate 22 22.0
Literate 2 2.0
Primary school 29 29.0
Middle School 7 7.0

High school 17 17.0
University 23 23.0
Occupation Status

Housewife 72 72
Officer 25 25
Employee 3 3
Presence of FMS in the family

Yes 7 7

No 93 93
Kinship Level

Mother 5 5

Sibling 2 2

Body Mass Index (kg/m?)

<18.50 4 4
18.50-24.99 29 29
25.00-29.99 59 59
30.00-39.99 8 8
>40.00 0 0

Total 100 100
Table 2. Anthropometric measurements of the participants

X SD Min Max

Height (cm) 161.6 44 148.0 170.0
Weight (kg) 67.3 7.8 46.0 94.0
Body Mass Index (kg/m?) 25.8 3.1 18.0 36.7

height of the participants was 161.6+4.4, the mean
body weight was 67.3+7.8, and the mean BMI was
25.8+3.1.

The FMS symptoms seen in the participants are shown
in Table 3. According to these data, 93% of FMS pa-
tients had fatigue and muscle pain, and 91% had sleep
disorders.

The participants’ food preferences outside the home
are shown in Table 4. It has been observed that 80% of
the individuals prefer kebab types while eating outside
the house, 78% prefer pita/lahmacun/flatbread, and
19% prefer fast food.
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Table 3. Disease symptoms in individuals

Table 4. Food preferences of the participants outside the home

Symptom Sign Yes No Total Type of food consumed outside
n % n % n % the home Yes No Total
Numbness and tingling inhands 67 67 33 33 100 100 n % n % n %
and feet Fast food (hamburger, pizza, 19 19 81 81 100 100
Intestinal complaints (such as gas, 46 46 54 54 100 100 bakedpotato, etc.)
constipation, diarrhea) Pita/lahmacun/pancake 78 78 22 22 100 100
Tiredness 93 93 7 7 100 100 Types of kebab 80 80 20 20 100 100
Morning stiffness 44 44 56 56 100 100 Grill types 27 21 73 73 100 100
Sleeping disorder 91 91 9 9 100 100 Types of frying 1 1 99 99 100 100
Muscle pains 93 93 7 7 100 100 Juicy home cooking (with meat) 2 2 98 98 100 100
Anxiety 6 6 4 100 100 Juicy home cooking (withoutmeat) 0 0 100 100 100 100
Depression 29 29 T 71 100 100 Salad varieties 3 3 97 97 100 100
Table 5. The relationship between the education level and occupation of the participants and their food preferences outside the home
Piza/ lahmacun/ Home-cooked meals Home-cooked meals
Fast food Pancake Kebap Grilled Roast (with meat) (without meat) Salad
p p p p p p p p
Education status <0.001 0.304 0.301 0.060 0.641 0.204 - 0.262
Job <0.001 0.016 0.602 0.021 0.220 0.672 - 0.010
Chi-square Test; p<0.05
Table 6. The relationship between fibromyalgia symptoms and food preferences outside the home
Piza/ Home-cooked
Fast lahmacun/ Home-cooked meals
food Pancake Kebap Grilled Roast meals (withmeat) (withoutmeat) Salad
p p p p p p p p
Numbness and tingling inhands and feet 0.139 0.007 0.560 0.602 0.481 0.316 - 0.990
Intestinal complaints (such as gas, constipation, diarrhea)  0.705 0.163 0.160 0.521 0.276 0.122 - 0.466
Tiredness 0.503 0.663 0.695 0923 0.783 0.695 - 0.629
Morning stiffness 0.485 0.036 0920 0.611 0.257 0.107 - 0.422
Sleeping disorder 0.796 0.987 0.055 0.735 0.752 0.653 - 0.580
Muscle pains 0.321 0.499 0.061 0.025 0.798 0.717 - 0.044
Anxiety 0.881 0.489 0.833 0.719 <0.001 0.718 - 0.043
Depression 0.774 0.389 0.321 0.010 0.116 0.509 - 0.144

Chi-square Test; p<0.05

The relationship between the education level and
occupation of the participants and their food prefer-
ences outside the home is shown in Table 5. It was
observed that there was a significant relationship be-
tween the education level of the participants and fast
food consumption. In addition, it was observed that
there was a significant relationship between the pro-
fessions of the participants and fast food, grill, and

salad.

Information on the relationship between the partici-
pants’ fibromyalgia symptoms and their food prefer-
ences outside the home is shown in Table 6. When the
relationship between fibromyalgia disease symptoms
and the type of food preferred when eating outside
the house was examined, a significant relationship
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was observed between numbness in the hands and
feet and consumption of pita bread/lahmacun/pan-
cake. In addition, it was observed that there was a
significant relationship between morning stiffness
and consumption of pita/lahmacun/pancake, muscle
aches and pita/lahmacun and salad consumption,
anxiety and frying consumption, depression, and grill
consumption.

The findings regarding the relationship between the
body mass indexes of the participants and the symp-
toms of fibromyalgia disease are shown in Table 7. The
relationship between fibromyalgia disease symptoms
and BMI was found to be significantly correlated with
fibromyalgia symptoms such as fatigue, anxiety, and
depression.



Table 7. The relationship between the participants’ body mass indexes and
fibromyalgia disease symptoms

Body mass index

p
Numbness and tingling in hands and feet 0.234
Intestinal complaints (such as gas, constipation, diarrhea) 0.28

Tiredness 0.011

Morning stiffness 0.388
Sleeping disorder 0.079
Muscle pains 0.385
Anxiety <0.001
Depression <0.001

Independent t Test; p<0.05

Discussion

This investigation assessed the nutritional sta-
tus and dietary habits of fibromyalgia syndrome
(FMS) patients attending the Physical Therapy and
Rheumatology Outpatient Clinics at Van Training
and Research Hospital in April 2018. One hundred
female participants were enrolled following informed
consent.

Demographic analysis revealed a mean age of 33.7+6.4
years, predominantly female, deviating slightly from
the traditional demographic associated with FMS, sug-
gesting an evolving age-related prevalence pattern. This
observation aligns with recent epidemiological studies
indicating a downward shift in age distribution among
FMS patients”"°. Gender predominance remains consis-
tent with established trends in FMS epidemiology, as re-
cent literature reports a higher incidence in females'"2.

Educational attainment among participants varied
widely, reflecting FMS’s indiscriminate impact across
educational levels, a finding corroborated by recent
scholarly research''4,

An emerging focus in FMS research is the correla-
tion between occupational engagement and the syn-
drome’s prevalence. Most of our study cohort were
homemakers, paralleling findings from other studies
that noted increased FMS cases in sectors with labor
force growth'. Furthermore, the nexus between FMS
and psychological morbidities such as depression and
anxiety was evident, with 29% of our cohort diagnosed
with depression. This is consistent with findings from
Malik et al., who reported a 60% depression rate among
FMS patients'®, and other research underscoring the
frequent medical consultations by FMS patients with
concurrent depression'’.
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Symptomatic manifestations of FMS, including neu-
ropathic discomfort, gastrointestinal disturbances,
fatigue, sleep irregularities, musculoskeletal pain, and
psychological distress, were prevalent in our study co-
hort, particularly fatigue, myalgia, and sleep disrup-
tions. This aligns with literature documenting the ubig-
uity and seasonal exacerbation of these symptoms'®*’.

Our analysis also supports recent research trends linking
elevated BMI with increased FMS prevalence and symp-
tom intensity***'. The intricate interplay among obesity,
depressive states, and anxiety within the FMS patient
population mirrors recent scholarly discourse**.

Conclusion

As a result, in this study, it was determined that the
obesity rate is high in fibromyalgia patients, and it is
observed more frequently in homemakers. The most
common symptoms encountered by the participants
were fatigue, muscle aches, and sleep disturbances. It
was observed that the BMI of the participants was sig-
nificantly correlated with fatigue, anxiety, and depres-
sion, which are fibromyalgia symptoms. In line with
these results, it is known that obesity is associated with
fibromyalgia symptoms, and medical nutrition therapy
compatible with obesity is reccommended.

In the treatment of fibromyalgia syndrome, it was con-
cluded that patients should be directed to a dietitian
after diagnosis to reduce symptoms and increase their
quality of life. Body mass index should also be taken
into account while evaluating nutritional status.
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Neutrophil-Lymphocyte Ratio in Septic Arthritis
Diagnosis and Treatment Follow-Up
Septik Artritin Tani ve Tedavi Takibinde Nétrofil-Lenfosit Orani

Rifat Sahin', Mehmet Sabri Balik'

Department of Orthopedics and Traumatology, Recep Tayyip Erdogan University, Rize, Tiirkiye

ABSTRACT

Aim: This study aimed to determine the availability of neutrophil-
to-lymphocyte ratio (NLR) in diagnosis and treatment follow-up by
determining the changing values when septic arthritis (SA) is diag-
nosed and during treatment.

Material and Method: This retrospective study is based on exam-
ining the laboratory results of 44 adult patients with a diagnosis of
SA. Laboratory values, white blood cell count (WBC), C-reactive
protein (CRP), and NLR of the patients on days 0, 5, 10, and 14
and the results of the joint fluid analysis were evaluated.

Results: The mean number of cells in the joint fluid of the pa-
tients was 46 thousand, and the mean PMNL rate was 89.4%.
Microorganisms were seen in gram staining of joint puncture fluid
of only four patients (9.1%). The number of patients with growth in
joint fluid culture was only 11 (25%). The mean values for days 0, 5,
10, and 14 were, respectively, 135.2, 88.1, 47.3, and 22.2 for CRP;
9.94, 7.86, 7.42, and 7.44 for WBC; 4.9, 3.8, 3.0 and 2.4 for NLR.

Conclusion: NLR may serve as a valuable biomarker for diagnos-
ing and monitoring treatment in SA, particularly given the low prev-
alence of microorganisms in gram stains and joint fluid cultures
and the variability in cell counts in joint fluid samples. In patients
diagnosed with SA, the mean NLR value is 4.9 and consistently
decreases during treatment. Within two weeks of initiating treat-
ment, NLR typically decreases by approximately half. This bio-
marker can aid in diagnosing and ongoing managing SA, offering
a cost-effective and readily available indicator that should be rou-
tinely considered.

Key words: arthritis; septic; neutrophils; lymphocytes; biomarkers

OZET

Amac: Bu calismada nétrofil-lenfosit oraninin (NLR), septik artrit
(SA) tanisi konuldugundaki ve tedavi stirecindeki degisen degerleri
belirlenerek tani ve tedavi takibindeki kullanilabilirligini saptamak
amaclanmustir.

Materyal ve Metot: Bu retrospektif calisma, SA tanisi ile tedavi edi-
len 44 eriskin hastanin laboratuvar sonuclarinin incelenmesine dayan-
maktadir. Hastalarin 0., 5., 10., 14. glnlerdeki laboratuvar degerleri
(WBC, CRP, NLR) ve eklem sivisi analizinin sonuclan degerlendirildi.

Bulgular: Hastalarin eklem sivisindaki ortalama hiicre sayisi 46 bin,
ortalama PMNL orani %89,4 idi. Sadece dért hastanin (%9,1) ek-
lem ponksiyon sivisinin gram boyanmasinda mikroorganizma gé-
rdldd. Eklem sivisi kliltdrinde (reme gériilen hasta sayisi sadece
11 idi (%25); 0., 5., 10. ve 14. glnler icin ortalama degerler CRP
icin sirastyla 135,2, 88,1, 47,3 ve 22,2; WBC icin 9,94, 7,86, 7,42
ve 7,44; NLR icin 4,9, 3,8, 3,0 ve 2,4 idi.

Sonug: Septik artritte gram boyama ve eklem sivi kiltirinde mik-
roorganizma gérilme oraninin oldukca disiik olmasi, eklem sivi-
sindaki hlicre sayisinin her zaman net fikir vermemesi nedeniyle
tani ve tedaviye yaniti degerlendirmede biyobelirtec olarak NLR
de yol gésterici olabilir. Septik artrit tanisi alan hastalarda ortalama
NLR degeri 4,9 olup tedavi stiresince diizenli olarak azalmaktadir.
NLR, tedavinin 2. haftasinda yaklasik yar degerine inmektedir. Bu
biyobelirtec SA’nin tani ve takibinde kullanilabilir. Ucuz ve kolay
erisilebilir bir gésterge oldugu icin NLR degeri her zaman dikkate
alinmalidir.

Anahtar kelimeler: artrit; septik; nétrofil; lenfosit; biyobelirteg
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Introduction

Acute bacterial arthritis or septic arthritis (SA) is an
orthopedic emergency. Bacterial replication and sub-
sequent inflammatory processes develop in the joint.
This may cause severe deterioration in the joint and
cause mortality as a result of sepsis. Therefore, the diag-
nosis and appropriate treatment of the infected joint is
critical to limit the morbidity and mortality associated
with these infections.

The incidence of SA is estimated to be about 2 to 10
cases per 100,000 per year'. Patients with a history of
prosthetic joint replacement, rheumatoid arthritis,
systemic lupus erythematosus, gouty arthropathy, dia-
betes mellitus, and immunosuppressive drug use are at
higher risk of developing septic arthritis®.

Early use of antibiotics directed against the causative
pathogen, surgical irrigation of the joint, and debride-
ment, if necessary, are essential in treating SA. The
treatment process of these patients lasts for weeks.
Common inflammation markers such as white blood
cell count (WBC), C-reactive protein (CRP), and
erythrocyte sedimentation rate (ESR) for diagnosis
and evaluation of of these infections have poor discrim-
inatory capacity between infectious and noninfectious
pathologies®®. Although new markers such as procalci-
tonin and adrenomedullin have been introduced, the
use of these markers has been limited due to cost, ac-
cessibility, and appropriate validation problems*. For
these reasons, the search for inexpensive and reliable
markers to predict SA and evaluate the response to
treatment persists.

In recent years, studies have been conducted on inflam-
matory markers obtained from complete blood count
(CBC) for carly diagnosis of infection and evaluation
of response to treatment>”’. Markers such as neutro-
phil-lymphocyte ratio (NLR), mean platelet volume
(MPV), and calculation of platelet-lymphocyte ra-
tio (PLR) were evaluated in different disease groups®.
Since a limited number of studies use these markers in
the treatment follow-up of adult SA, this study aimed
to determine the use of NLR in diagnosing and treating
SA, which requires urgent and long-term treatment.

Materials and Methods

This retrospective study examines the laboratory re-
sults of 44 patients with a diagnosis of SA who were
treated and followed up in our hospital’s orthopedics

Kafkas J Med Sci 2024; 14(1):25-30

and traumatology clinic between January 2018 and
November 2021 and who met the inclusion criteria.

The diagnosis of SA was made according to the num-
ber and content of cells in the joint puncture after the
causative microorganism was isolated from the joint
fluid or after the physical examination revealed signs of
infection such as increased temperature, redness, swell-
ing, and limitation of movement in the joint. Elevated
CRP values in the blood and more than 20 thousand
cells in the joint fluid or polymorphonuclear leuko-
cytes (PMNL) ratios above 80% were used to guide
the diagnosis.

Inclusion criteria for the study: Patients over 18 years
of age who underwent joint puncture by us and were
diagnosed with SA and underwent intra-articular ar-
throscopic washing, whom we followed up for at least

14 days.

Exclusion criteria: Patients under 18 years of age, pa-
tients with multiple joint involvements, undergoing
open surgery, a history of the rheumatological disease,
immune compromisation, SA, prosthetic joint replace-
ment, bleeding diathesis, history of previous granu-
lomatous disease and malignancy, requiring intensive
care, and those who were cachectic or morbidly obese.

The medical history of all patients included in the
study, their eligibility for inclusion, and the evidence
for the diagnosis of SA were reviewed. Age, gender,

and laboratory values (WBC, CRP, NLR) of the pa-
tients on days 0, 5, 10, and 14 were recorded.

The patients included in the study underwent ar-
throscopic intervention. Joint irrigation and debride-
ment, when necessary, were routinely performed dur-
ing surgery. Empirical intravenous antibiotic treatment
of all patients postoperatively was started after con-
sultation with infectious diseases. Antibiotherapy was
adjusted according to the culture result, if necessary.
Intravenous antibiotherapy was continued until the
inflammatory markers approached normal and the pa-
tients were clinically relieved (minimum two weeks).
In contrast, outpatient follow-up and treatment with
oral antibiotics were continued.

This retrospective study was conducted under the
principles stated in the Declaration of Helsinki. The
search for archival material and research permission
was obtained from the hospital administration and ap-
proved by the local ethics committee (approval num-
ber: 2022/45).
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Figure 1. Change of mean CRP value on days 0, 5, 10, and 14 (CRP: C-reactive
protein).

Statistical method: The dataset was preprocessed
(outlier, missing observation, normal distribution as-
sumption). The descriptive statistics of the normally
distributed continuous variables are given as X + SD,
the non-normally distributed continuous variables are
given as median and min-max values, and the categori-
cal variables (qualitative) are given as percentages and
ratios. Comparisons were made between the normally
distributed continuous variables and the groups using
parametric methods. Statistical significance was ac-

cepted as p <0.05.

Results

The mean age of 44 patients was 67.8 (range 40-91);
22 of them were male (50%) and 22 were female (50%).
The involved joint in all cases was the knee, except for
one in which the hip joint was affected.

The mean number of cells in the joint fluid of the pa-
tients was 46 thousand, and the mean PMNL rate was
89.4%. Microorganisms were seen in gram staining of
joint puncture fluid of only four patients (9.1%), and
these were gram (+) cocci. The number of patients
with growth in joint fluid culture was only 11 (25%).

The mean values were calculated for 0, S, 10, and 14
days when SA was diagnosed and during treatment
(Table 1). Respectively, 135.2, 88.1, 47.3, and 22.2 for
CRP (Fig. 1); 9.94, 7.86, 7.42 and 7.44 for WBC; 4.9,
3.8,3.0 and 2.4 for NLR (Fig. 2).

Figure 2. Change of mean NLR value on days 0, 5, 10, and 14 (NLR: Neutrophil-
to-lymphocyte ratio).

The change in NLR value was compared according
to the days, and p-values were calculated. Statistically,
there was no significant decrease in the NLR value on
the Sth day. Still, the p-value was <0.001 on the 10th
and 14th days compared to the preoperative day. The
comparison of the NLR value between itself according
to the days is indicated below.

NLR (0) - NLR (5): p=0.098

NLR (0) - NLR (10): p<0.001
NLR (0) - NLR (14): p<0.001
NLR (5) - NLR (10): p=0.077
NLR (5) - NLR (14): p<0.001

NLR (10) - NLR (14): p=0.098

Discussion

In this study, in which septic arthritis diagnosis and re-
sponse to treatment (we routinely prefer arthroscopic
treatment as it is as effective as traditional open ap-
proaches, has a shorter hospital stay, additional ben-
efits in postoperative wound healing, and offers better
results than open surgery in postoperative joint range
of motion*®) were evaluated, the NLR value, which
is an easily accessible and inexpensive biomarker, was
calculated. The mean NLR value of patients diagnosed
with septic arthritis was 4.9. The NLR value calculated
as an alternative to the CRP value, primarily used in re-
sponse to septic arthritis treatment, was found to be 3.8

Table 1. Changes in CRP, WBC, and NLR values in the diagnosis of adult septic arthritis and during the treatment period

PARAMETERS Day 0 Day 5 Day 10 Day 14
CRP (0-5) 135.2 88.1 473 22.2
WBC (4-10) 9.94 7.86 7.42 7.44
NLR 49 3.8 3.0 2.4

CRP: C-reactive protein; WBC: White blood cell count; NLR: Neutrophil-to-lymphocyte ratio.

Kafkas J Med Sci 2024; 14(1):25-30



28

on the 5th day, 3.0 on the 10th day, and 2.4 on the 14th
day of treatment. The NLR value decreased at similar
rates to CRP in treating adult septic arthritis.

Bacterial isolation from synovial fluid obtained by
joint puncture is the gold standard in diagnosing SA™.
However, false-negative culture results may be seen
due to antibiotic use before joint puncture' and false-
positive results due to contamination'>". In their pro-
spective multicenter study, Gupta et al.'* found growth
in synovial fluid in only 57% of 82 patients diagnosed
with SA. When they compared these patients with those
lacking growth in the joint fluid, they reported that the
groups’ mortality and morbidity were similar. The fact
that only 25% of the patients in our study had growth
in the joint fluid culture supports the low sensitivity of
joint fluid culture in diagnosing septic arthritis.

Although growth in blood culture is helpful in the di-
agnosis, Weston et al."” obtained a positive blood cul-
ture in only 24% of the 242 patients in their study. This
result supports the idea that a negative blood culture
cannot rule out infection. Therefore, additional objec-
tive marker inclusion in the diagnosis of septic arthritis
will significantly benefit clinical practice. We do not
routinely take blood cultures from patients who do not
show signs of systemic infection.

A meta-analysis of 14 studies on SA evaluated 6242
patients'®. They found joint pain (85%), joint redness
(78%), an increase in joint temperature (57%), sweat-
ing (27%), and joint stiffness (19%). The same study
showed that the probability of septic arthritis was low
in patients with a leukocyte count below 25 thousand
in the joint fluid, which increased significantly in those
above 50 thousand, and it was specific for septic ar-
thritis®. They also showed that the probability of SA
was increased dramatically in those with a PMNL rate
greater than 90%. The mean WBC count in the joint
fluid of the patients with SA (43 thousand) and the
rate of PMNL in the joint (89.4%) in this study are

similar to those reported in this meta-analysis.

It is known that an increase in WBC in the blood may
be associated with infection. Still, leukopenia can also
be seen in infective conditions'”. White blood cell
count level is also frequently affected by non-infective
conditions such as steroid use'®. Many studies have
shown that WBC has a low diagnostic value in the di-
agnosis of infection'®*. Our study determined that al-
though some patients had high WBC values, the mean

WBC value was within the normal reference range
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from the first day to the 14th day. However, the mean
WBC value decreased with treatment. Although CRP
has a high sensitivity in the diagnosis of infection, it is
far from being reliable in the diagnosis and follow-up
of infection since it increases in inflammatory condi-
tions such as surgery and trauma®'~*, in patients with
malignancy?*, and even in obesity®.

In the differential diagnosis of septic arthritis, clini-
cians should also consider diseases such as transient sy-
novitis, rheumatoid arthritis, reactive arthritis, abscess,
avascular necrosis, cellulitis, crystal-induced arthropa-
thies such as gout, Lyme disease, osteomyelitis, and
malignancy®. A combination of biomarkers may help
diagnose SA since physical examination findings may
differ from patient to patient'®, blood results are affect-
ed by many clinical conditions '7'#*'-*> and false nega-
tive culture may be present''. Manohar et al.* showed
that high NLR has a similar diagnostic value to blood
culture positivity in diagnosing systemic infection. We
also evaluated NLR as a measure of systemic inflamma-
tion in the diagnosis and follow-up of SA, where early
diagnosis and treatment are very important.

None of the readily available and inexpensive biomark-
ers, such as ESR, CRP, and WBC, have a cut-off value
for septic arthritis. There is no acceptable sensitivity
or diagnostic accuracy of the peripheral WBC count
for diagnosing septic arthritis. Multiple studies dem-
onstrated acceptable sensitivity for ESR of >30 mm/
hour, but the specificities were poor. There is no cut-off
for ESR or CRP yet for septic arthritis. Tumor necrosis
factor and various cytokines, including interleukin-6
and interleukin-B, were generally specific with poor
sensitivity. Procalcitonin levels are typically elevated
because the etiology of septic arthritis is usually system-
ic”’. Neutrophil-to-lymphocyte ratio is an inexpensive
and readily available indicator of systemic inflamma-
tion based on complete blood count values. In gen-
eral, the number of neutrophils in the blood increases
with the progression of the inflammatory state. As the
neutrophil count increases, the lymphocyte count de-
creases. As a result, NLR increases, which is considered
an indicator of systemic inflammation?®. But this is not
always the case. In some cases, such as cachexia, false
negativity may occur because the neutrophil count is
not increased. The lymphocyte count reflects the pa-
tient’s immune status and generally decreases as the
inflammatory disease progresses®. Recent studies have
shown that NLR is more reliable on patient survival
than neutrophil or lymphocyte count alone™.



In a study to determine the normal value of NLR, the
mean NLR value in healthy adults was reported as 1.65
(0.78-3.53)". Gurol et al.?, in their study on the NLR
value, showed that the cut-off value for sepsis was 5. In
our research, while the mean NLR value of the patients
on the first day was 4.9, it decreased to 3.8, 3.0, and
2.4 on the 5 th, 10 th, and 14th days after treatment,
respectively. This 3-fold increase compared to the nor-
mal value on the first day may be significant in diagnos-
ing SA. In addition, the decrease in NLR over time in
patients who underwent surgical treatment and antibi-
otic therapy indicates that it may be a sign of response
to treatment. While NLR decreased during treatment,
there was also a regression in the clinic and symptoms.
An improvement was observed in the patient’s general
condition and systemic findings, often starting from
the second day. However, it was generally observed af-
ter the fifth day that patients mobilized without pain
and felt that they were beginning to recover. This was
parallel to the significant decrease in NLR.

Study Limitations

A limitation of this study was that it was retrospec-
tive and single-centered. Studies with a more extensive
series, prospective, and comparing biomarkers will be
more useful. It would be beneficial if other biomarkers,

such as PLR MPV, were compared.

Conclusion

Due to the low incidence of microorganisms in gram
staining in the diagnosis of SA, the need for time for
reproduction in culture, and the number of cells in the
joint fluid does not always give a clear idea; it may be
useful to evaluate biomarkers for diagnosis and treat-
ment in SA, which requires urgent diagnosis and treat-
ment. NLR, calculated as a simple ratio between the
neutrophil and lymphocyte counts measured in pe-
ripheral blood, is a biomarker that reflects the balance
between two aspects of the immune system: acute and
chronic inflammation (as indicated by the neutrophil
count) and adaptive immunity (lymphocyte count).
Neutrophil-to-lymphocyte ratio is not a new biomark-
er. It has been previously evaluated in many condi-
tions, such as infection, malignancy, rheumatological
disease, and appendicitis, and it has been shown that
it can be used as a prognostic factor*®333 It is one of
the few studies that show its importance in adult septic
arthritis.
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In patients diagnosed with septic arthritis in adults,
the average NLR value is 4.9 and decreases regularly
during the treatment process. After approximately two
weeks of treatment, this rate decreases to half its value.
Based on the results of this study, NLR is an inflam-
matory marker that can be used in the diagnosis and
follow-up of SA treatment. Neutrophil-to-lymphocyte
ratio value should always be considered because it is a
cheap and easily accessible indicator.
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ABSTRACT

Aim: Health literacy is essential for treatment adherence and sig-
nificantly affects disease management. This study aims to assess
the health literacy and perception levels of individuals with chronic
diseases.

Material and Method: The study was a single-centered cross-
sectional study. The study population included patients who ap-
plied to the Family Medicine Outpatient Clinic in The Training and
Research Hospital. The study analyzed data from 360 patients,
examining their socio-demographic information and health sta-
tus using a questionnaire. The questionnaire was prepared us-
ing a face-to-face method. The participants’ health literacy lev-
els were assessed using a health literacy questionnaire, and their
health perceptions were determined using a health perception
questionnaire.

Results: Out of the 360 participants in the study, 56.9% were
women. The mean health perception score was 47.13+15.47, and
the mean health literacy score was 102.19+15.98. A positive cor-
relation was found between individuals’ health literacy levels and
their level of care for their health. The study observed that indi-
viduals with high health literacy did not struggle to access and
comprehend medical information. They could use health services
promptly and effectively (p1<0.001, p2:0.005; respectively).

Conclusion: Research has demonstrated a positive and significant
correlation between health literacy and understanding of health in-
formation among individuals who manage their health. The level of
health literacy is determined by factors such as age, income level,
and educational status.

Keywords: health literacy; chronic disease; family practice

OZET

Amac: Saglik okuryazarligi, tedaviye uyumda énemli bir unsurdur
ve hastalik ybnetimi stirecini 6nemli 6iclide etkilemektedir. Bu ca-
lisma, kronik hastaligi olan bireylerin saglik okuryazarligi ve algi di-
zeylerini degerlendirmeyi amaclamaktadir.

Materyal ve Metot: Calisma tek merkezli kesitsel bir calismadir.
Calismanin evrenini Egitim ve Arastirma Hastanesi Aile Hekimligi
Poliklinigine basvuran hastalar olusturmustur. Calismada 360 has-
tadan elde edilen veriler analiz edilmis, sosyo-demografik bilgileri
ve saglik durumlan bir anket kullanilarak incelenmistir. Anket yliz
ylze gérisme ydntemi kullanilarak hazirlanmistir. Katiimcilarin
saglik okuryazarligi diizeyleri saglik okuryazarligi anketi ile deger-
lendirilmis ve saglik algilan saglik algisi anketi ile belirlenmistir.

Bulgular: Calismaya katilan 360 kisinin %56,9°u kadindir. Ortalama
saglik algisi puani 47,13+15,47’dir ve ortalama saglik okuryazarli-
g1 puani 102,19+15,98’dir. Bireylerin saglk okuryazarligi diizeyleri
ile sagliklarini 6nemseme dlizeyleri arasinda pozitif bir iliski bulun-
mustur. Calismada saglik okuryazarligi ylksek olan bireylerin tibbi
bilgiye ulasma ve anlama konusunda zorluk yasamadiklar, saghk
hizmetlerini zamaninda ve etkili bir sekilde kullanabildikleri saptan-
mustir (sirasiyla p1<0,001, p2:0,005).

Sonug: Bu arastirma, kendi sagliklarini yéneten bireylerin saglk
okuryazarligi diizeyi ile saglik bilgilerini anlama dtizeyi arasinda po-
zitif ve anlamli bir iliski oldugunu ortaya koymustur. Saglik okur-
yazarligi dizeyi yas, gelir dizeyi ve egitim durumu gibi faktérler
tarafindan belirlenmektedir.

Anahtar kelimeler: saglik okuryazarligi; kronik hastalik; aile
hekimligi
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Introduction

Chronic illnesses stand as a prevalent cause of global
mortality and morbidity, placing substantial strain
on healthcare systems and public budgets'?. Health
literacy is vital to mitigating this burden, a key deter-
minant in accessing healthcare services and fostering a
healthy lifestyle. Its impact extends beyond individual
well-being, influencing social productivity and con-
tributing to the reduction of mortality and morbidity,
consequently alleviating healthcare costs®-’.

Health perception encapsulates individuals’ well-being
assessments, shaped by beliefs, attitudes, education,
emotions, and environmental factors®®. Integral to
this is perceived health perception, the beliefs, atti-
tudes, and actions individuals adopt to maintain their
health’. Recognizing its fundamental role in overall
health and well-being, sustaining healthy behaviors be-
comes paramount over time'".

This study aims to explore the interplay between health
literacy and the health perception of individuals grap-
pling with chronic diseases.

Materials and Methods

This study was conducted between December 1,
2020, and February 1, 2021, at the Family Medicine
Outpatient Clinic in The Training and Research
Hospital. The study comprised 360 patients with
chronic illnesses. Patients were provided with detailed
information about the survey’s objectives. After obtain-
ing patients’ consent, their health status was assessed
through face-to-face interviews using a socio-demo-
graphic form designed by the researchers. The partici-
pants were administered the Health Literacy Scale and
Health Perception Scale, and the results were record-
ed. The study was approved by the Clinical Research
Ethics Committee of the Istanbul Gaziosmanpasa
Training and Research Hospital under the Ministry of
Health on 23.09.2020 (No. 159).

We utilized the simple random sampling method to
determine the sample size for our study population.
The study population encompassed 4800 individu-
als aged 18 and above, all of whom had applied to the
Family Medicine Outpatient Clinic in the Training
and Research Hospital for one year. To guarantee the
representativeness of our sample, we used key param-
eters: q=0.5, d=0.05, and p=0.5. Based on these con-
siderations, we established that a minimum of 358
individuals with chronic diseases should be included
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in our study. This meticulous approach ensures statis-
tical reliability and strengthens the study’s capacity to
yield meaningful insights representative of the broader
population.

The scales utilized in this study were developed based
on the research conducted by Aras et al." on the valid-
ity and reliability of the Turkish version of the Health
Literacy Scale and by Kadioglu et al.'* on the validity
and reliability of the Turkish version of the Health

Perception Scale.

The Health Perception Scale is a five-point Likert-
type scale developed by Diamond et al.’* The scale
comprises 15 items and four sub-factors, namely
‘center of control’, ‘self-awareness”, ‘certainty’ , and
‘importance of health’ . The scale includes six items
with a positive attitude (1st, Sth, 9th, 10th, 11th, and
14th) and nine items with negative statements (2nd,
3rd, 4th, 6th, 7th, 8th, 12th, 13th, and 15¢h). ‘strong-
ly agree’ is assigned a score of 5, ‘agree’ is assigned a
score of 4, ‘undecided’ is assigned a score of 3, ‘dis-
agree’ is assigned a score of 2, and ‘strongly disagree’ is
assigned a score of 1. Negative statements are scored
in reverse. The scoring system for statements is as fol-
lows: The scale ranges from a minimum score of 15 to
a maximum score of 75.

The Health Literacy Scale is a 25-item Likert-type
scale that was developed by Toci et al.'* It consists
of four subscales: ‘Access to Information’ (items
1-5), ‘Understanding Information’ (items 6-12),
‘Appraising/Evaluating’ (items 13-20), and ‘Applying/
Using’ (items 21-25). The minimum score for the en-
tire scale is 25, and the maximum score is 125. The
scale items are answered by the participants on a Likert
scale as 5: have no difficulty at all, 4:I have little dif-
ficulty, 3:1 have some difficulty, 2:1 have a lot of diffi-
culty, I:I am unable to do it / I have no ability / impos-
sible”. The scale contains only positive items, and there
are no reverse items. Low scores indicate inadequate,
problematic, and weak health literacy status, while
high scores indicate adequate and very good status. As
the score increases, the individual’s health literacy level
also increases.

Licensed Statistical Package for Social Sciences SPSS
for Windows, program version 22.0 (IBM, Tiirkiye),
was used for statistical analysis. Shapiro-Wilk’s test
assessed whether parameters were suitable for nor-
mal distribution. Descriptive statistical methods
were used, such as mean, standard deviation, and



frequency. The One-way ANOVA test was used to
compare parameters that showed a normal distribu-
tion between more than two groups, and the Tukey
HDS test was used to determine the group respon-

sible for the difference.

The Kruskal-Wallis test and Dunn’s test were used to
determine the group responsible for the differences in
the parameters that did not exhibit normal distribu-
tion among more than two groups. The Student t-test
was used for comparisons between two groups for the
parameters exhibiting normal distribution, and the
Mann-Whitney U test was used for comparisons be-
tween two groups for the parameters not exhibiting
normal distribution. Pearson’s correlation analysis was
used to examine the relationships between the param-
eters that were normally distributed, while Spearman’s
rho correlation analysis was used for those that were
not. The Chi-Square test was used to compare quali-
tative data, and p<0.05 was considered statistically
significant.

Results

Participants ranged from 27 to 83, with a mean age of
52.05+11.62. Among attendees, 56.9% were women,
and 69.2% were married. Moreover, 72.8% of partici-
pants held high school or university degrees. Detailed
socio-demographic data are presented in Table 1.

It has been observed that as participants age, they place
greater importance on their health. There is a signifi-
cant correlation between age and health (p<0.05). A
negative correlation of 19.3% was observed between
increasing participant age and their understanding of
medical knowledge (p<0.01). A negative correlation
of 13.3% (p<0.05) was noted between the partici-
pants’ age and health literacy level.

A noteworthy observation is the low correlation be-
tween effective healthcare service utilization and un-
derstanding medical knowledge among individuals
older than 65 (p<0.05). Details of the age-related cor-

relations are summarized in Table 2.

Examining the influence of education on health lit-
eracy, individuals with university degrees exhibited
significantly higher health literacy levels than those
with secondary or high school education (p1<0.01,
p2<0.01, respectively).

Individuals with higher incomes place greater im-
portance on their health and utilize healthcare facili-
ties more effectively than those with lower incomes
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Table 1. Socio-demographic data of participants

Min-Max Mean = SD
Age 27-83 52.05+11.62
] %

Age group 45 and younger 118 32.8
46-54 age 90 25
55-64 age 9 26.1
65 and older 58 16.1
Gender Female 205 56.9
Male 155 43.1
Marital status Married 249 69.2
Unmarried 111 30.8
Education status Illiterate 12 3.3
Elementary 63 17.5
Middle school 23 6.4
High School 91 25.3
University 171 475
Work experience 1-3 years 86 23.9
3-5 years 38 10.6
5-10 years 63 17.5
10 years and over 173 48.1
Income status Low income 56 15.6
Middle income 77 21.4
High income 227 63.1

Table 2. Evaluation of the correlation between age and sub-dimensions of the scale

Age

r p
Health Perception Scale Control center 0.145 0.006
Precision 0.114  0.030
Importance of health 0.089  0.092
Self-awareness 0.042 0.431
Total 0.206  0.000
Health Literacy Scale Access to information -0.021  0.691
Understanding information ~ -0.193  0.000
Appraisal/Evaluation -0.127  0.016
Apply/use -0.072 0.173
Total -0.133  0.011

(p1<0.01, p2<0.01, respectively). Moreover, individu-
als with higher incomes have greater access to medical
knowledge and a better understanding of it than those
with lower incomes, with statistically significant differ-
ences (p1<0.01, p2<0.01, respectively). The health lit-
eracy level of high-income groups is significantly high-
er than that of low-income groups (p<0.01). Table 3
presents the correlation between participants’ income
levels and the scales.

Research findings underscore that individuals pos-
sessing high levels of health literacy display adeptness
in quickly accessing medical knowledge, interpret-
ing medical information, utilizing health services
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Table 3. Evaluation of sub-dimensions of scale among income levels

Income
Low Normal High p
Avg+SD Avg=SD Avg=SD
Health perception Control center 12.61+£4.12 13.94+3.75 12.85+3.16 0.036
scale Precision 11.93+3.36 12.79+2.93 11.74+317 0.040
Importance of health 11.21+£1.95 10.75+2.08 11.04+2 0.391
Self-awareness 11.25+1.99 11.19+1.93 11.01+1.86 0.592
Total 47+6.65 48.68+4.95 46.64+5.25 0.018
Access to information 21.04+3.73 (22) 18.99+4.45 (20) 21.44+3.2 (22) 0.000
Health literacy scale  Understanding information 29.54+4.46 (30) 24.68+6.72 (25) 29.52+4.36 (31) 0.000
(median) Appraisal/Evaluation 33.1125.16 (33) 29.52+7.59 (31) 33.55.12 (34) 0.000
Apply/use 21.07+3.08 (21.5) 18.51+4.6 (20) 20.67+3.28 (21) 0.001
Total 104.75+13.53 (108) 91.69+21.24 (96) 105.12+£12.7 (108) 0.000
Table 4. Evaluation of the correlation between the health perception scale and health literacy scale sub-dimensions
Health Literacy Scale Health Perception Scale
Control center Precision Importance of health Self-awareness Total
Access to information r -0.239 -0.329 0.146 0.203 -0.219
p 0.000 0.000 0.005 0.000 0.000
Understanding information r -0.269 -0.344 0.132 0.139 -0.274
p 0.000 0.000 0.012 0.008 0.000
Appraisal/Evaluation r -0.284 -0.378 0.174 0.225 -0.258
p 0.000 0.000 0.001 0.000 0.000
Apply/Use r -0.220 -0.404 0.275 0.186 -0.209
p 0.000 0.000 0.000 0.000 0.000
Total r -0.302 -0.425 0.206 0.220 -0.287
p 0.000 0.000 0.000 0.000 0.000

effectively, prioritizing their health, and maintaining
realistic perceptions of their health (p1<0.01, p2<0.01,
p3<0.05, p4<0.01, respectively).

It has been determined that individuals with low
health literacy face challenges in accessing and com-
prehending medical information (p <0.01, p,<0.01,
respectively). Table 4 provides the correlation between
the scales.

Discussion

The study identified a significant negative correlation
between increasing age and health literacy, corroborat-
ing findings that individuals over 65 exhibit a lower
understanding of medical knowledge. Intriguingly,
this age group maintained positive thoughts about
their health conditions despite lower health literacy.
Addressing the unique health literacy needs of older
individuals is crucial for promoting informed decision-
making and self-management of chronic illnesses.
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The socio-economic structure is an important factor in
accessing knowledge about health literacy. Among par-
ticipants aged 65-70, the health literacy levels of low-
income individuals were 1.95 times lower than those of
low-income owners. Similarly, it has been shown that
low-income individuals benefit less from healthcare
services and have a lower understanding of medical

knowledge®.

In their cohort study, Kobayashi et al.’® found that in-
ternet access was significantly associated with increased
health literacy, particularly among those with higher
socio-economic status. The study also revealed that
15.6% of participants had low income, while 63.1%
had high income. Interestingly, individuals with nor-
mal income reported lower perceptions of their general
health than those with high income. It has been dem-
onstrated that individuals with lower socio-economic
status have lower health literacy levels than those with
higher socio-economic status. Therefore, it is likely
that those who are at risk of social inequalities will have
lower health literacy levels.



Schaeffer et al.”” used the Health Literacy Scale
European Union Questionnaire (HLS-EU-Q) with
2000 participants. They found that 66% had advanced
education levels. The study also revealed that higher
education students had significantly higher health
literacy. Protheroe et al.'® used the Newest Vital Sign
with 972 participants and found that 28.5% had low
health literacy levels. It is important to note that indi-
viduals with lower levels of education may face more
significant challenges in accessing accurate health in-
formation. Our study found that 3.3% of participants
were illiterate, 25.3% had completed high school, and
47.5% had completed university. Notably, university
graduates demonstrated a significantly higher level of
health literacy than the other groups. Additionally, a
positive correlation was observed between education
level and health literacy. Medical information sources
and access methods are well-known with the rise in
education levels.

The role of health perception in managing chronic
diseases is significant. Kolac'” discovered a positive
correlation between education level and health percep-
tion. Similarly, Yilmaz et al.** demonstrated a positive
correlation between individuals” education level and
health perception. Our study found that illiterate in-
dividuals had lower general health perceptions than
other groups. Individuals are more likely to engage in
positive health behaviors as education levels increase.
The level of education has a positive impact on people’s
health behaviors and perceptions. Therefore, higher
education levels are expected to lead to better health
perception.

It has been found that inadequate information can
misinterpret health conditions. It is predicted that an
increase in literacy levels will lead to more realistic as-
sessments of one’s health.

This study investigates the intricate relationship be-
tween health literacy and the perceptual dynamics
among individuals grappling with chronic illnesses.
The findings underscore that advancing age, lower ed-
ucational attainments, and diminished income levels
are restrictive factors for this demographic. A positive
correlation emerges, demonstrating that heightened
educational levels correspond to an augmented health
perception.
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A pivotal conclusion drawn from this exploration is
the imperative role of enhancing health literacy to fos-
ter improved compliance with treatment regimens and
facilitate informed management of chronic conditions.
This research substantiates the proactive engagement
of individuals with chronic diseases in seeking and le-
veraging reliable information about their health.

Furthermore, recognizing the unique challenges faced
by individuals with chronic illnesses, particularly dur-
ing their interactions at family medicine outpatient
clinics, is paramount. Allocating additional time for
patients to articulate their concerns and extending
tailored support, especially to those with low health
literacy, becomes a crucial aspect of holistic healthcare
provision. The directional focus towards precise and
credible resources, coupled with the provision of writ-
ten and visual aids, emerges as an effective strategy to
augment patient understanding.

The research was conducted at the family medicine
outpatient clinic of a training and research hospital.
The suggestion is that conducting similar studies in
multiple centers would provide a more comprehensive
understanding of the relationship between health lit-
eracy and the perception of individuals with chronic
illnesses.

In summary, the study emphasizes the importance of
addressing health literacy to improve the perception,
compliance, and overall health management of indi-
viduals with chronic illnesses, with specific attention
to demographic factors and the role of education.

Ethical Approval

Ethics Committee Approval: Ethics committee ap-
proval was obtained from the Ministry of Health
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Coping Methods of Women Aged 15-49 with

Dysmenorrhea

15-49 Yas Araligindaki Kadinlarin Dismenore ile Basetme Yontemleri
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ABSTRACT

Aim: This research was conducted in a descriptive type to de-
termine the coping methods with dysmenorrhea used by women
between the ages of 15-49.

Material and Method: The study population consisted of wom-
en aged 15-49 residing in a city in the north eastern region of
Turkiye. The study sample consisted of 424 women who agreed
to participate in the research from November to December 2020.
“Descriptive Information Form” and “Dysmenorrhea Affected
Scale” were used to obtain the study data. The research data was
collected through an online interview.

Results: The mean age of women was 26.7+7.5 years. It was de-
termined that 34.7% of the participants consulted a physician due
to dysmenorrhea, and irritability, groin pain, and breast tenderness
were the most common symptoms accompanying dysmenorrhea.
Applying heat to the abdomen, sleeping, and drinking herbal teas
were determined as the most common methods used by women
to cope with dysmenorrhea. The average score on the scale is
129.69+26.82, which is above average. In the case of menstrual
pain, there is a statistically significant difference between the use
of analgesics and the level of dysmenorrhea (p<0.001). It was de-
termined that there was a positive, substantial, and low-level rela-
tionship between the severity of dysmenorrhea pain and the level
of dysmenorrhea affected (r=0.365; p<0.001).

Conclusion: More than half of the women participating in the
study were found to use medication to cope with dysmenorrhea.
The method of applying hot to the abdomen was determined as
the most common method used by the women participating in
the study in coping with dysmenorrhea. The following can be sug-
gested: Counseling women by health personnel on issues such as
the adverse effects of dysmenorrhea and coping methods.

Key words: dysmenorrhea; coping methods; reproductive age

OZET

Amac: Arastirma, 15-49 yas araligindaki kadinlarin dismenore ile
bas etmede kullandiklari yéntemleri belilemek amaciyla tanimlayici
tipte yapilmistir.

Materyal ve Metot: Arastirmanin evrenini, Tirkiye’nin kuzeydogu
bélgesinde yer alan bir ilde ikamet eden 15-49 yas grubu kadinlar
olusturmustur. Arastirmanin drneklemini ise, Kasim-Aralik 2020 ta-
rihinde arastirmaya katilmayi kabul eden 424 kadin olusturmustur.
Calismanin verilerini elde etmek icin; “Tanimlayici Bilgi Formu” ve
“Dismenore Etkilenen Olgedi” kullanilmistir. Arastirmanin verileri gev-
rimici gériisme yoluyla toplanmustir.

Bulgular: Kadinlarin yas ortalamasi 26,7+7,5°dir. Katilimcilarin
%34,7’sinin dismenore sebebiyle doktora basvurdugu ve sinirlilik
halinin, kasik agrisinin, memelerde hassasiyetin dismenoreye en
cok eslik eden semptomlar oldugu bulunmustur. Karina sicak uy-
gulama, uyuma, bitkisel caylar icme ise kadinlarin dismenore ile
bas etmede en cok kullandiklan yéntemler olarak belirlenmistir.
Olcegin ortalama puani 129,69+26,82 olup bu puan ortalamanin
lizerindedir. Menstrual agn durumunda analjezik kullanimi ile dis-
menore etkilenmislik dlizeyi arasinda istatistiksel olarak anlamli bir
fark bulunmaktadir (p<0,001). Dismenore nedeniyle doktora bas-
vurma durumu ile dismenore etkilenmislik diizeyi arasinda anlamii
bir farkliik bulunmaktadir (p<0,001). Dismenore agn siddeti ile dis-
menore etkilenmislik diizeyi arasinda pozitif yénlti anlamli ve distk
dlizeyde bir iliski oldugu belirlenmistir (r=0,365; p<0,001).

Sonug: Calismaya katilan kadinlarin yansindan fazlasinin disme-
nore ile bas etmek icin ilac kullandigi bulunmustur. Karina sicak
uygulama ydntemi, calismaya katilan kadinlarin dismenore ile bas
etmede en sik kullandigi yéntem olarak belirlenmistir. Saglik per-
sonelinin dismenorenin olumsuz etkileri, bas etme ydéntemleri gibi
konulara yénelik kadinlara danismanlik yapmasi énerilebilinir.

Anahtar kelimeler: dismenore; bas etme ydntemleri; iireme ¢agi
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Introduction

Pain is one of the most frequently experienced symp-
toms accompanying infection and bleeding in women
and is one of the most prominent reasons for applying
to the gynecology outpatient clinic'. Although men-
struation is a physiological condition seen in women’s
lives, problems seen during menstruation negatively
affect the person’s quality of life. Dysmenorrhea is the
most important and common of these problems?.

Dysmenorrhea is a word of Greek origin. Dys (Dis)
means painful, abnormal; the meno is the month; rhea
(re) means flow?. This is when the individual has men-
strual pain that interferes with regular activity and re-
quires medication. Dysmenorrhea is briefly defined as
“painful menstruation”®>. Dysmenorrhea is the most
common gynecological problem®. Uterine contrac-
tions, which disrupt blood flow in the uterus and pain
during menstruation, cause the pain of dysmenorrhea’.

Dysmenorrhea can be seen in every woman regard-
less of age and race, but adolescents are more common
in younger women®. Dysmenorrhea is a condition that
starts 1-2 years after menarche and continues regularly
every month until the age of 40s”. Dysmenorrhea affects
the quality of life and is associated with social situations,
such as limited mobility, absenteeism from school and
work, increased accidents, and economic losses'*!".

It has also been found that dysmenorrhea reduces sleep
quality’. However, women with dysmenorrhea were
found to have higher body image disorders and depres-
sion symptoms. In addition, when evaluated in terms
of nutritional disorders, it was determined that women
with severe dysmenorrhea were a risk group'*.

Dysmenorrhea is the most common gynecological
problem before menopause, with a rate of 55-93%>".
A study determined that the individuals who experi-
enced this problem the most were in the 16-17 age
group”. Dysmenorrhea prevalence rates vary in many
countries. For example, it was recorded as 28% in
Mexico, 60% in Canada, 53% in New Zealand, and
55.5-95.6% in Turkiye'*".

Today, most treatments that are not modern but have
holistic approaches are considered Complementary and
Alternative Medicine (CAM)%'. According to Keskin
et al. (2016), CAM use is 41%-48.5% worldwide and
12.6-76% in Tirkiye for various reasons'. In general,
many CAM methods are used to treat dysmenorrhea.
There are many old and new CAM applications in
the form of acupuncture, mind-body-based therapies,
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body-based and manipulative therapies, diet, vitamins
and minerals, and herbal therapies™'®. It is stated that
with a rate of 80.9%, massage, and hot application are
the most used methods to coping with dysmenorrhea®.

Studies on the use of women’s preferred coping meth-
ods with dysmenorrhea were found to be limited in the
literature review. Therefore, this study aims to deter-
mine the methods preferred by women to cope with
dysmenorrhea. It is thought that this will contribute to
health professionals’ knowledge about these methods.
Based on this information, this study was conducted to
determine the coping methods with dysmenorrhea of
women aged 15-49 years.

Material and Methods

Study Type and Location

This research was carried out in November-December
2020 in a descriptive manner on women between the
ages of 15-49 living in a city in the northeastern region
of Tiirkiye. The research data was collected through an
online interview.

Population and Sample of the Research

The study population consisted of women aged 15-49
residing in a city in the northeastern region of Turkiye.
The central population of Kars province is 116,712
people as of 2019, and 57,796 of this population con-
sists of women. This number corresponds to 49.52%
of the total population®. While calculating the study
sample, it was estimated that the number of women
aged 15-49 in Kars would be between 25,000 and
50,000 people. It has been determined that the mini-
mum number of samples to be taken for a population
is 381 people, with a margin of error of 0.05 and 2 95%
confidence interval”. Considering that there may be
deficiencies in the data collection forms in this study, it
was decided to take an additional sample of 10%. After
this procedure, it was calculated that a minimum of
419 people should be included in the study. After the
data collection phase, 451 people were reached. Still,
when the data were analyzed, 27 participants were ex-
cluded from the study due to missing and incorrect in-
formation in the data form. After these procedures, the
study sample consisted of 424 people.

Variables of the Study: Demographic characteristics of
women constitute the independent variable of the re-
search, and, the methods used by women to cope with
dysmenorrhea and the level of being affected by dysmen-
orrhea constitute the dependent variable of the study.



Data Collection Tools

In the study, together with the data obtained,
the “Descriptive Information Form” and the
“Dysmenorrhea Activity Scale” as a result of the lite-
rature scanned by the researcher were used for women

between the ages of 15-49.

* Introductory Information Form: The researcher cre-
ated the relevant form due to the literature review®*%.
This consists of 29 questions such as age, marital status,
education level, age at first menstruation, height, weight,
duration of menstruation, alcohol and cigarette use,
current gynecological disease conditions, symptoms ac-
companying dysmenorrhea, methods used to cope with
dysmenorrhea of women between the ages of 15-49.

*Dysmenorrhea Effectiveness Scale: The Dysmenorrhea
Effectiveness Scale (DES), whose validity and reliability
study were conducted by Giin (2014), was designed to
determine women’s problems and coping methods during
menstrual pain. It consists of a total of 39 items and 11
sub-dimensions. The scale’s Cronbach’s Alpha coefficient
is 0.90. Participants evaluate each item on a 5-score Likert-
type scale ranging from “strongly disagree (1)” to “strongly
agree (5)” As the score obtained from the scale increases,
the level of being affected by dysmenorrhea also increa-
ses. The lowest score that can be obtained from the scale
is 39, and the highest score is 195. In the study, the aver-
age score on the scale was 129.69+26.82 (Minimum=67,
Maximum=179), which is above average.

Dysmenorrhea effectiveness scale sub-dimensions and
the items they contain are as follows:

1. Health perception and health management pat-
tern (Items: 6, 16)

Nutrition and metabolic pattern (Items: 22,27,29)
Excretion pattern (Items: 2, 5)

Activity-exercise pattern (Items: 8, 10, 13, 15)
Cognitive-perceptual pattern (Items: 25, 31, 33)
Sleep-rest pattern (Items: 34, 36, 38)

N WV ok 2

Self-perception and self-concept pattern (Items:
4,9,11,12,14,17)

Role relationship pattern (Items: 1, 3, 7)

®

Sexual reproduction pattern (Items: 18, 20)

10. Coping, stress tolerance pattern (Items: 23, 35,
37,39)

11. Value belief pattern (Items: 19, 21, 24, 26, 28, 30,
32

39

Criteria for Inclusion in the Research
* Beingbetween the ages of 15-49,

* Not currently pregnant and continuing menstrual
cycle,

* Havingdysmenorrhea,

* Agree to participate in the study.

Collection of Data

The research data were collected between November
and December 2020 through an online interview. The
researcher gave information about the purpose of the
research via Google Forms, and volunteers were in-

cluded in the study.

Evaluation of Data

Data analysis was done with the IBM Statistical
Package for Social Sciences (SPSS) program version
23.0 package program. Arithmetic mean, standard de-
viation and percentage parameters were used in data
analysis. Apart from this, parametric tests were used for
variables with normal distribution, and nonparametric
tests were used for variables that did not show normal
distribution and p<0.05 was accepted as significant.

Ethical Aspect of Research

To conduct the research, ethics committee approv-
al dated 30.10.2020 with number 2020/9 was ob-
tained from the Non-Interventional Studies Ethics
Committee of the Faculty of Health Sciences of a uni-
versity in the eastern Anatolia region. For the measure-
ment tool to be used in the research, permission was
obtained via e-mail. The women included in the study
were informed about the research and, the ethical prin-
ciples, including the “Respect for Autonomy;” were ful-
filled after the “Informed Consent” principle was taken
from those who voluntarily participated in the study.
Ethical principles in the Declaration of Helsinki were
complied with in the study.

Results

It was determined that the age range of the study par-
ticipants varied between 18 and 49, and the sample
mean was 26.7+7.5. When the Body Mass Index of the
sample was examined, the mean was 23.1+3.7. 66.7%
of the participants are single individuals. When the ed-
ucation level is reviewed, it has been determined that
the education level of the majority (74.8%) is higher
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education. 19.3% of the participants smoke, and 6.4%
use alcohol. The rate of those consuming caffeinated

beverages daily was 84.4%.

When the continuous variables of menstruation were
examined, it was seen that the age of first menstruation
varied between 11 and 16, and the mean was 13.6+1.2.
When the pain intensity seen during the menstrual pe-
riod was asked to be evaluated between 0-10, it was
determined that the average pain score was 6.2+2.5.

When the categorical data on menstruation is exam-
ined, it is seen that the menstrual cycle of 73.8% of the
sample is between 22 and 35 days. More than half of
the sample (53.1%) had a menstrual period of 5 days
or less. While 72.9% of the participants in the study
experience pain in very little of the menstrual period,
and 13% experience menstrual pain throughout. In
addition, 34.7% of the sample applied to a physician
because of menstrual pain. While the rate of those who
have any gynecological disease is 26.6%, the rate of
those who have menstrual pain in their family is 68.9%.
53.3% of the sample stated that they use painkillers to
cope with menstrual pain. The rate of those who par-
ticipated in training programs related to the menstrual

period was 66.7% (Table 1).

In the study, when the symptoms accompanying dys-
menorrhea were examined, it was found that 75.9%
were nervous, 75% had groin pain, and 54% had breast

Table 1. Distribution of data regarding categorical variables of menstruation
(n=424)

Variable Category n %
Menstruation Cycle Less than 21 88 20.8
days
22-35 days 313 73.8
More than 36 23 5.4
days
Menstruation Period 5 days and less 225 53.1
6 days and more 199 46.9
How much pain is experienced Very few 309 729
during the menstrual period Approx half 60 14.1
All 55 13.0
Seeing a doctor because of Yes 147 34.7
painful menstruation No 277 65.3
The presence of gynecological Available 117 27.6
disease n/z 307 72.4
Individuals with a family history Available 292 68.9
of painful menstruation n/z 132 31.1
Painkillers for menstrual pain Yes 226 53.3
No 198 46.7
The status of training for the Yes 283 66.7
menstrual period No 141 33.3
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tenderness, respectively. In our study, when we look at
the methods used to relieve the severity of pain due to
dysmenorrhea, hot application to the abdomen comes

first with 64.1%. (Table 2).

When the dysmenorrhea affectation scale averages
are examined according to marital status, it was deter-
mined that the average rank of the “single” individu-
als was 221.49. The average rank of the “married” in-
dividuals was 194.46, and this difference between the
rankings was determined to be at a statistically sig-
nificant level (Z=-2.140; p<0.05). According to this
finding, the level of being affected by dysmenorrhea
in “single” individuals is significantly higher than that
of “married” individuals. When the level of being af-
fected by dysmenorrhea in terms of educational sta-
tus of the participants was examined, it was observed
that the average rank of those with “primary educa-
tion” was 198.09, 175.19 for those with “secondary

Table 2. Problems experienced in the menstrual cycle and distribution of
coping methods (n=424)

Symptoms Accompanying Dysmenorrhea n %

Diarrhea 148 349
Constipation 53 12.5
Nausea 170 40.1
Breast tenderness 229 54.0
Back pain 196 46.2
Groin pain 318 75.0
Menstrual cramps 124 29.2
Headache 141 33.2
Insomnia 62 14.6
Weakness 209 49.3
Unrest 202 47.6
Nervousness 322 75.9
Susceptibility 208 491
Clot formation in menstrual blood 191 45.0
Awkwardness 36 8.5
Focus problem 99 23.3
Other 28 6.6
Coping Methods During Menstrual Pain*

Walk 62 14.6
Hot shower 145 34.2
Hot application to the abdomen 272 64.1
Massage 131 30.9
Herbal teas 193 455
Dealing with other things will make them forget 129 30.4
the pain

Sleeping 216 50.9
Making dietary changes 20 4.7

Meditation, yoga or breathing exercises 17 4.0

Using pain relievers 189 446
Other 19 45

* Participants marked more than one option.



education” and 221.19 for those with “higher edu-
cation” and, the difference between the groups was
found to be statistically significant (X?=7.258);
p<0.05). As a result of the paired comparisons, it was
determined that there was a considerable difference
between those whose education level was “Secondary
Education” and those who had “Higher Education.”
According to this finding, the level of being affected
by dysmenorrhea of individuals with a “higher educa-
tion” level is significantly higher than the group with
a “secondary education” level. When the difference in
being affected by dysmenorrhea according to smoking
status is examined, it was determined that the mean
rank of the smoking group was 228.57, and the mean
rank of the non-smoker group was 208.65. It was de-
termined that there was a difference between the two
groups in terms of mean rank, but this difference was
statistically insignificant (Z=-1.322; p>0.05). When
the level of being affected by dysmenorrhea according
to the alcohol consumption status of the sample was
examined; it was determined that the average rank
of the alcohol-consuming group was 215.50 and the
non-alcoholic group was 212.30. There was no statis-
tically significant difference between the two groups
in terms of the level of being affected by dysmenorrhea
(Z=-0.131; p>0.05). When the levels of exposure to
dysmenorrhea of the groups consuming and not con-
suming caffeinated beverages daily were examined, it
was determined that the average rank of the group
consuming caffeinated beverages was 220.15, and
the group that did not consume was 171.03. In the
examination, it was determined that this difference
between the two groups was statistically significant
(Z2=-2.993; p<0.05). According to this finding, those
who consume caffeinated beverages are more affected
by dysmenorrhea than those who do not consume

caffeinated beverages (Table 3).

When the relationship between age and the level of
being affected by dysmenorrhea is examined, It was
determined that there was an inverse and low-level
correlation between the two variables, but this cor-
relation was not statistically significant (r=-0.085;
p>0.05). When the relationship between body mass
index (BMI) and being affected by dysmenorrhea is
examined; There was a positive, but not statistically
significant, relationship between these two variables
(r=0.010; p>0.05). When the relationship between
the age of first menstruation and the level of being
affected by dysmenorrhea is examined; no statistically
significant relationship was found between these two

41

variables (r=-0.063; p>0.05). When the relation-
ship between the perceived pain intensity during the
menstrual period and the level of being affected by
dysmenorrhea is examined; it was observed that there
was a significant positive and low-level relationship
(r=0.365; p<0.001). According to this finding; As
perceived pain increases, the level of being affected by
dysmenorrhea also increases (Table 4).

When the level of being affected by dysmenorrhea is
examined according to the monthly menstrual cycle;
no statistically significant difference was found be-
tween the groups (X?=1.045; p>0.05). Similarly, the
level of being affected by dysmenorrhea did not dif-
fer according to the duration of menstruation (Z=-
0.023; p>0.05). While the average rank of those who
experience pain in a tiny part of their menstrual pe-
riod is 199.00, the average rank of those who experi-
ence pain in half of their menstrual period is 216.21,
and the rank of those who experience pain during
the whole period is 284.30. It was determined that
the mean ranks of those who applied to a physician
due to painful menstruation were higher than the
mean ranks of those who did not consult a physician
(248.58 and 193.35, respectively), and this difference
was statistically significant (Z=-4.417; p<0.001).

Table 3. Comparison of women'’s level of affected by dysmenorrhea according
to some demographic variables (n=424)

Variable Category Average rank  Significance
*Civil Status Married 194.46 7=-2.140
Single 221.49 p=.032
**Education Primary 198.09 X?=7.258
Secondary 175.19 p=.027
Higher 221.19
*Smoke Yes 228.57 7=-1.322
No 208.65 p=.186
*Alcohol Yes 215.50 Z=-0.131
No 212.30 p=.895
*Daily caffeinated Yes 220.15 Z=-2.993
beverage cons. No 171.03 p=.003

* Normal distribution of the variable in subcategories could not be achieved.
*Z: Mann-Whitney U Test
** Kruskal-Wallis

Table 4. The relationship of level of affected by dysmenorrhea with some
variables

Variable n r r p
Age 424 -0.085  0.007 0.080
BMI 424 0.010 0.000 0.825
First menstruation age 424 0.063 0.003 0.199
Perceived intensity of pain during 424 0.365 0.133  0.000
menstruation

Pearson correlation
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According to this finding; As the level of being af-
fected by dysmenorrhea increases, the application to
the physician increases. The presence of gynecologi-
cal disease in the individual seems to be a significant
finding in terms of the level of being affected by dys-
menorrhea. While the mean rank of the group with
gynecological disease was 239.75, the mean rank
of the group without the disecase was determined as
202.12, and the difference was found to be signifi-
cant (Z=-2.827; p<0.05). When the level of being
affected by dysmenorrhea is examined according to
the presence of someone in the family who has had
a painful period; there is no significant difference
between the groups (p>0.05). When the level of be-
ing affected by dysmenorrhea according to the use of
painkillers for menstrual pain was examined; it was
determined that the mean ranks of those who used
painkillers for menstrual pain were higher than those
who did not (237.40 and 184.08, respectively), and
this difference was statistically significant (Z=-4.471;
p<0.001). According to this finding; individuals with
a high level of being affected by dysmenorrhea have a
higher level of using painkillers for menstrual pain.
When the level of being affected by dysmenorrhea is
examined according to the educational status regard-
ing the menstrual period, there was no difference be-
tween those who got an education and those who did

not (Z=-0.112; p>0.05) (Table 5).

Discussion

Dysmenorrhea is one of the most common problems
during menstruation. This research was conducted in
a descriptive type to determine the coping methods
with dysmenorrhea used by women between the ages
of 15-49. The discussion results are given below.

It was determined that the age of menarche of the in-
dividuals participating in this study ranged from 11 to
16. The mean age was 13.6, and there was no statisti-
cally significant difference between the age of men-
arche and the level of being affected by dysmenorrhea.
Karabulutlu (2020), in his study, determined that
68.4% of nursing students were between 12-14 years
of age at menarche. In addition, the difference between
dysmenorrhea and age at menarche was statistically
insignificant?®. Demirci (2017) investigated the CAM
methods used to cope with dysmenorrhea, found the
mean age at menarche to be 12.97 and found that the
age of menarche and the use of CAM in dysmenor-
rhea were not related’. Similarly, in the study of Erenel
and Sentiirk (2007) and Yiice (2018), it was stated
that there was no statistically significant difference be-
tween the incidence of dysmenorrhea and the age of
menarche?'. The results of our study and other study
results show parallelism.

It was found that more than half of the women with

dysmenorrhea who participated in the study (66.7%)

Table 5. Comparison of the level of affected by dysmenorrhea, according to some menstrual characteristics

Variable Category Average rank Significance
**Menstruation Cycle Less than 21 days 200.65
X?=1.045
22-35days 215.75 p=593
36 days and more 213.67 '
*Menstruation Period 5 days and less 212.37 7=-.023
6 days and more 212.65 p=.982
**How much pain is experienced during the menstrual Very few 199.00
eriod X2=22.697
p Approx. Half 216.21
p=.000
All 284.30
*Seeing a doctor because of painful menstruation Yes 248.58 7=-4.417
No 193.35 p=.000
*The presence of gynecological disease Available 239.75 7=-2.827
n/a 202.12 p=.005
*Individuals with a family history of painful menstruation Available 220.11 Z=-1.903
n/a 195.66 p=.057
*Painkillers for menstrual pain Yes 237.40 7=-4.471
No 184.08 p=.000
*The status of training for the menstrual period Yes 212.97 7=-112
No 211.56 p=.911

* Normal distribution could not be achieved in the subcategories of the variable.
* Z: Mann-Whitney U Test
** Kruskal-Wallis
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were single. When the dysmenorrhea affectation scale
averages were examined according to marital status, it
was determined that the average rank of the “single” in-
dividuals was 221.49, and the average rank of the “mar-
ried” individuals was 194.46. This difference between
the rankings was determined to be at a statistically sig-
nificant level (p<0.05). In our study, it was found that
single individuals were more affected by dysmenorrhea
than married individuals. According to the study of
Giingdrmiis and Kiyak (2012); it was determined that
single women had higher CAM usage rates, but there
was no statistically significant difference®. The higher
use of CAM in singles may be due to the desire of these
groups to get results in the short term, the fact that
they are a group more affected by the environment, and
the fact that they are the group most affected by the
increase in CAM popularity seen all over the world in
recent years. It can be said that there is a need for more
studies examining the relationship between CAM use
and marital status.

When the study participants’ body mass index (BMI)
was examined; an average of 23.1 kg/m* was reached.
In addition, in this study, a non-significant relationship
was observed between BMI and the level of being af-
fected by dysmenorrhea. In Erdogan’s (2013) study;
the average BMI of the participating individuals was
determined as 22.18 kg/m? and it was determined that
the rate of dysmenorrhea was higher in thin individu-
als?. Metin and Kahyaoglu Siit (2021), in their study,
found the BMI value of women with primary dysmen-
orrhea to be 22.73. It was stated in the study that an
increase in facial fat would reduce the risk of dysmen-
orrhea?”. Zurawiecka and Wronka (2018) conducted a
study on university students aged 19-25. They stated
that dysmenorrhea is more common in women with
BMI <18.5 (thin) and BMI >25 (overweight)®. The
results of the research are different. It is thought that
it may vary depending on variables such as geography
and participant age groups.

In the study, the mean menstrual cycle of women with
dysmenorrhea was found to be 22-35 days, with a rate
of 73.8%. No statistically significant difference was
found between the menstrual cycle and the level of be-
ing affected by dysmenorrhea. This was determined as
28-33 days in the study of Karabulutlu (2020) and 21 -
35 days in the study of Erdogan (2013)***. Sénmezer
(2014) found the cycle duration of the connective
tissue massage group to be 28-34 days with a rate of
45.7%%. As a result of the research of Yiice (2018), it
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was determined that the incidence of dysmenorrhea is
two times higher in women with irregular menstrual
cycles'. Unlike these studies, in the study of Sahin et al.
(2015) and Sénmezer (2014), it was found that there
is no correlation between experiencing dysmenorrhea
and menstrual cycle pattern®?. These results were dif-
ferent. It is thought that they may vary depending on
variables such as geography and participant age groups.

In the study, more than half (53.1%) of women with
dysmenorrhea had a menstrual period of 5 days and
less than five days. In the study, no significant differ-
ence was found between the level of being affected
by dysmenorrhea and the duration of menstruation.
In the study conducted by Yilmaz and Yazici (2010),
it was found that the duration of menstruation (4-6
days) and the state of experiencing dysmenorrhea®.

The pain intensity experienced by the individuals par-
ticipating in the study during the menstrual period was
evaluated between 0-10, and the average was found to
be 6.2. In addition, according to the study, it was re-
vealed that the severity of pain in the menstrual period
and the level of being affected by dysmenorrhea were
related. The level of being affected by dysmenorrhea
increased as the perceived pain intensity increased. In
the study of Polat and Mucuk (2021), most of the par-
ticipants determined the severity of pain as 5-8°'. This
was found to be 6.17 in the study of Erdogan (2013),
5.56 in the study of Demirci (2017), 6.35 in the study
of Yilmaz et al. (2020), and 6.40 in the study of Giin
(2014)?1323 Qur research and other studies show

similarities.

In the study, the rate of participants who received
training for the menstrual period was determined to be
66.7%. Our study determined that the level of being
affected by dysmenorrhea was not related to the educa-
tional status of the menstrual period. In addition, most
individuals participating in the study reported that
they received the training for the menstrual period
from school. The study conducted by Demirci (2017)
determined that most women received information
about the menstrual period, and the mothers mostly
gave the training. Karabulutlu (2020) found that
74.3% of the students received training on menarche,
and the mother was the first source of information. In
addition, Karabulutlu stated that the status of experi-
encing dysmenorrhea was not associated with the sta-
tus of receiving training®.
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Similarly, in the study of Erenel and Sentiirk (2007),
it was seen that the participants received information
about menarche, and mothers were the first source of
this information?. When we look at the results, the
educational status of the participants is similar to that
of our study. Still, different results were obtained in our
study as a source of information.

In the study, the alcohol consumption rate of the par-
ticipants was found to be 6.4%. In our study, it was de-
termined that alcohol use did not affect dysmenorrhea.
In the study of Metin and Kahyaoglu Siit (2021), the
rate of alcohol use in women with primary dysmenor-
rhea was found to be 18%, and that of women without
primary dysmenorrhea was 24%”. In other studies,
alcohol use rates are as follows: In the study of Giin
(2014), the rate of alcohol use was found to be 14.2%,
and he stated that there was no significant difference
between pain severity and alcohol use®. Findings in the
study and other research results were similar, and alco-
hol use rates were found to be low.

The smoking rate of women with dysmenorrhea who
participated in the study was found to be 19.3%. In ad-
dition, in this study, it was found that smoking was not
associated with the level of being affected by dysmenor-
thea. In the study of Sahin et al. (2015), it was stated
that smoking status may be related to the incidence of
dysmenorrhea™. In the study of Metin and Kahyaoglu
Siit (2021), it was found that 31% of women with pri-
mary dysmenorrhea and 25% of women without pri-
mary dysmenorrhea were smokers”. Yiice (2018) found
in his study that there was little relationship between to-
bacco and addictive substance use and dysmenorrhea'”.
In the study of Sahin et al. (2015), on the other hand, it
was stated that smoking is related to the individuals’ dys-
menorrhea®. Studies have shown that smoking is gener-
ally low. However, the results of the studies differ.

It was determined that 84.4% of the study participants
consumed caffeinated beverages daily. In our study, the
level of being affected by dysmenorrhea in individuals
who consumed caffeinated beverages was found to be
higher than those who did not consume caffeinated bev-
erages. In the study of Sahin et al. (2015), it was stated
that there was no significant difference between the con-
sumption of tea, coffee and cola and the state of experi-
encing dysmenorrhea?. In the study of Giin (2014), it
was stated that there was a statistically significant differ-
ence between caffeine consumption and pain intensity’.
The results of the studies are different. It can be said that
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more studies are needed regarding the relationship be-
tween caffeine consumption and dysmenorrhea.

Most of the participants in the study reported that they ex-
perienced pain during menstruation. It was found that the
majority (72.9%) of the women in the study experienced
pain for very little of the cycle time. In addition, in our
study, it was found that as the duration of pain increased,
the level of being affected by dysmenorrhea also increased.
As a result of the study conducted by Sonmezer (2014)
on two groups, it was determined that there was pain on
the first day of menstruation in both groups. There was no
statistically significant difference between dysmenorrhea
and the pain duration of the cycle®. In the study of Erenel
and Sentiirk (2007), it was found that 38.3% of the par-
ticipants had pain that started with menstruation and had
pain on the first day.” Similar results have been obtained in
many studies™>*+%,

In the study, more than half of the participants (68.9%)
stated that there was a family member experiencing pain
due to dysmenorrhea. In the study, it was determined
that there was no significant difference between the
presence of individuals with a family history of dysmen-
orrhea and the level of being affected by dysmenorrhea.
In the literature, it has been stated that dysmenorrhea
is not a hereditary condition. Still, it is also known that
the presence of a family history of dysmenorrhea is as-
sociated with dysmenorrhea*”. In the study of Sahin
etal. (2015), it was stated that there was dysmenorrhea
in the family history of students with dysmenorrhea®.
Similarly, in the study of Erenel and Sentiirk, dysmenor-
rhea was observed in the first-degree relatives of more
than half of the students with dysmenorrhea’. The study
by Yasar et al. (2020) determined that dysmenorrhea
in the family history did not affect dysmenorrhea®.
According to the research results of Hailemeskel et al.
(2016), the incidence of dysmenorrhea in women with
a family history of dysmenorrhea was 27 times higher
than in women who did not*. The results of our re-
search and other studies differ.

In the study, 34.7% of women consulted a physician due
to painful menstruation. In our study, it was determined
that as the level of being affected by dysmenorrhea in-
creased, the situation of individuals to consult a doctor
also increased. In the study of Kusaslan Avci and Sari
(2018), the rate of consulting a physician for women
with dysmenorrhea was 22.5%. It was found that there
was a statistically significant relationship between the
severity of pain and the state of going to the physician
for dysmenorrhea and other similar reasons®. In the



study of Giin (2014), the rate of visiting physicians for
dysmenorrhea was 17%. The study found that the sever-
ity of pain and the status of consulting a physician were
related?. In addition, due to social and cultural reasons, it
is seen that the rate of physician visits is low in countries
such as India, Nigeria and Egypt®. The results of our re-
search and other studies show similarities.

In the study, the rate of analgesic use by women to re-
lieve pain was 53.3%. In the study, the use of analgesics
for dysmenorrhea and the level of being affected by dys-
menorrhea were examined, and it was determined that
there was a statistically significant difference between
drug users and non-users. In the study of Yilmaz et al.
(2020), it was determined that the average pain intensity
of individuals who use drugs is higher than those who do
not use drugs®. In the study of Yilmaz and Bager (2016)
and Erenel and Sentiirk (2007), it was determined that
the rate of receiving medical assistance in coping with
dysmenorrhea was low>*. Judging by these results, it can
be considered that women may need training in coping
with dysmenorrhea and the use of analgesics.

In the study, when the symptoms accompanying dys-
menorrhea were examined; Nervousness, groin pain,
breast tenderness, weakness and irritability were found,
respectively. In the study of Bakir and Beji (2021),
they found premenstrual syndrome and symptoms
accompanying pain as fatigue (65.5%), nervousness
(64.9%) and appetite changes (63.1%), respectively®.
In the study conducted by Topel and Pehlivan (2021),
the symptoms accompanying premenstrual syndrome
were determined as change in appetite (73.2%), fatigue
(69.5%), and depressive affect (68.3%), respectively®®.
In the study of Tiirkmen (2019), it was determined
that students who experienced symptoms such as
weakness, tenderness, and breast pain were more likely
to experience dysmenorrhea than students who did
not". Similar and different results are obtained when
our research and other studies are examined.

In our study, when we look at the methods used to re-
lieve the severity of pain due to dysmenorrhea, hot ap-
plication to the abdominal region comes first. Other
methods following the hot application to the abdominal
region were determined as sleeping, drinking herbal teas,
using painkillers, hot showers, massage, dealing with
other things that will make forget the pain and walking,
respectively. In the study of Giin (2014), the most com-
monly used CAM method to cope with dysmenorrhea
was hot application to the abdominal region (67.2%)>.
According to Kahyaoglu Siit et al. (2019) research
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results, To reduce the pain associated with dysmenor-
rhea, prone and fetal positions were determined as lying
down (57.9%), taking a hot shower (57.6%), sleeping
(57.6%), applying hot to the feet (55.5%), and applying
hot to the abdomen (52.2%)°. In the study of Sahin et
al. (2015), it was determined that more than half of the
participants preferred applying hot to the feet (59.1%),
sleeping-resting (58.5%) and taking analgesics (56.1%)
to coping with dysmenorrhea®. In the study conducted
by Dogan etal. (2020), it was determined that individu-
als with dysmenorrhea preferred lying down and resting
(72%) in the first, wearing comfortable cotton clothes in
the second (63%), and rubbing the abdomen region in
the third (56%).

Conclusion and Suggestions

It was determined that most of the women participat-
ing in the study experienced pain during the menstrual
period, and the mean pain was 6.2+2.5. It was deter-
mined that the majority of women with dysmenorrhea
who participated in the study were individuals with
a family history of dysmenorrhea. It was determined
that the women in the study had a low rate of consult-
ing a physician in case of dysmenorrhea. In the study,
nervous, groin pain, breast tenderness, weakness and
irritability were determined as the most accompany-
ing symptoms of dysmenorrhea. More than half of the
women participating in the study were found to use
medication to cope with dysmenorrhea. The method
of applying hot to the abdomen was determined as the
most common method used by the women participat-
ing in the study in coping with dysmenorrhea.

Based on the research results, the following can be sug-
gested: Counseling women by health personnel on is-
sues such as the negative effects of dysmenorrhea and
coping methods; Informing women by Nurses with
dysmenorrhea on effective coping methods and re-
search evidence-based methods that can be used and,
follow current studies.
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ABSTRACT

Aim: This study aimed to determine the histological effect of mela-
tonin administration on the pancreas and the localization of ghrelin,
secreted from the pancreas, using immunohistochemical techniques.

Material and Method: The study utilized 30 male Sprague Dawley
rats aged 10-12 weeks. Melatonin was dissolved in ethanol and
injected intraperitoneally into the experimental group at 10 mg/
kg for 21 days, diluted with a physiological saline solution. After
the experimental period, pancreatic tissues were collected from
the rats. These tissue samples were fixed in 10% formalin for his-
tological and immunohistochemical examinations and underwent
routine histological procedures. The tissues were then treated with
a ghrelin antibody (diluted to 1/50) to determine the immunohisto-
chemical localization of ghrelin.

Results: Upon examination of the general histological structure
of the pancreatic tissue, no differences were observed between
the groups. Ghrelin immunoreactivity was detected in the islets
of Langerhans and the pars initialis epithelium of the pancreas in
both the sham and control groups but not in the melatonin group.

Conclusion: Melatonin administration did not induce any histolog-
ical disorders in the pancreas. However, it was found to decrease
the ghrelin levels secreted from the pancreas.

Key words: ghrelin; immunohistochemistry; melatonin; pancreas

1743)

Amac: Melatonin uygulamasinin, pankreas Uzerindeki histolojik et-
kisi ve pankreastan sekresyonu saglanan ghrelinin, immdinohisto-
kimyasal olarak lokalizasyonunun belirlenmesi amaclanmistir.

Materyal ve Metot: Calismada 10-12 haftalik 30 adet erkek Spraque
Dawley ttiri rat kullanildl. Melatonin, etanolde ¢ézd(irtiliip serum fizyo-
lojik su ile sulandinlarak 10 mg/kg dozda ve 21 giin boyunca intrape-
ritoneal yolla deneme grubuna enjekte edildi. Deneysel uygulamanin
sonunda ratlann pankreas dokular alindi. Histolojik ve immdinohis-
tokimyasal incelemelerde kullaniimak (izere pankreas doku Srnekleri

%10’luk formalde tespit edilerek rutin histolojik islemlerden gegirildi.
Ghrelinin immdinohistokimyasal lokalizasyonunu belirlemek amaciyla,
dokulara ghrelin antikoru (1/50 diliisyonunda) uygulandi.

Bulgular: Pankreas dokusunun genel histolojik yapisi incelen-
diginde, gruplar arasinda bir farklilik olmadigi tespit edildi. Sham
ve kontrol gruplarinda ghrelin immdnoreaktivitesi pankreasin,
Langerhans adaciklarinda ve pars inisiyalis epitelinde gérildu.
Melatonin grubunda ise immdiinoreaktivite gérilmedi.

Sonug: Melatonin uygulamasinin, pankreasta herhangi bir histo-
lojik bozukluga yol agcmadigi gérildi. Melatonin uygulamasinin
pankreastan salgilanan ghrelin seviyesini disirdigl tespit edildi.

Anahtar kelimeler: ghrelin, immiinohistokimya, melatonin, pankreas

Introduction

Melatonin is a hormone synthesized and secreted from
the pineal gland located between the cerebral hemi-
spheres, bone marrow cells, lens, ovary, gastrointestinal
system, and bile in the brain of mammals"?. Melatonin
does not show a homogeneous distribution in the gas-
trointestinal tract and is present in different concen-
trations and parts. Gastrointestinal tract melatonin is
entirely related to serotonin concentration, which sup-
ports the idea that melatonin production in the gastro-
intestinal tract is independent of the pineal gland. It is
known that the gastrointestinal tract melatonin level is
not affected by pinealectomy®. Literature on the pan-
creas indicates that melatonin has a protective effect on
this organ’.
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It is known that ghrelin, which can secrete growth hor-
mone from the stomach of rats, was detected in 1999°.
It is known that ghrelin is derived from the word ‘ghre;,
which means ‘to grow’ in Proto-Indo-European lan-
guages’. The ghrelin is a hormone found in mammals
and other vertebrate species such as chickens, frogs,
and fish, and a delicious peptide hormone consisting
of 28 amino acids”®. The ghrelin has two different mo-
lecular forms. These are acyl ghrelin of 28 amino acids
(modified form) and des-acyl ghrelin of 27 amino acids
(unmodified form)**. Acyl ghrelin forms one-fifth of
the ghrelin immunoreactivity in rat stomach'. In the
gastrointestinal system, ghrelin has stimulating effects
on the motility of the digestive tract during satiety and
hunger".

Ghrelin is primarily produced in the stomach, particu-
larly in the densest areas'>”. Additionally, it is produced
in various other locations within the body, including
the hypothalamus, brain, pituitary gland, adipose tis-
sue, heart, lungs, and pancreas”'>14,

The literature has documented that the pancreas is an
organ that produces ghrelin. It is known that the pan-
creatic cells responsible for ghrelin secretion are & and
B cells’>¢. In the postnatal period, the pancreatic ghre-
lin-expressing cells are high in number (around 10% of
all endocrine cells)". The ghrelin mRNA and protein
are known to be found in the pancreas. These proteins
are expressed in '® and " cells of the pancreas. Several
studies show that ghrelin upregulates insulin produc-
tion in the pancreas'™". It is also known to reduce plas-
ma glucose levels in humans®.

The study aims to determine the histological effect
of melatonin administration on the pancreas and the
localization of ghrelin, of which secretion is provided
from the pancreas immunohistochemically.

Materials and Methods

Ethical approval of the study was obtained from the
Animal Experiments Local Ethics Committee of Kafkas
University (Date: 25.05.2022, Decision No: 107 and
Research Code: KAU-HADYEK/2022-107). All
stages of the study were conducted in the Department
of Histology and Embryology Laboratory, Faculty of
Veterinary Medicine, Kafkas University.

Experimental Animal Material: The experimen-
tal animals used in the study were obtained from the
Erzurum Veterinary Control Institute. Thirty male
Spraque Dawley rats, which were 10-12 weeks old,
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were used in the study. During the experiment, the
subjects were fed rat chow as ad/ibitum. After a 15-day
adaptation period, the subjects were divided into three
groups: the experimental group, the sham group, and
the control group. The subjects were housed in stan-
dard cages with a 12-hour light-dark cycle and a room
temperature of 22+2°C.

Experimental Groups: The study included three ex-
perimental groups (control, sham, and melatonin).
Melatonin (Sigma-M5250), stored at -20°C, was
brought to the laboratory under cold chain condi-
tions. Melatonin, dissolved in ethanol and diluted with
physiological saline water at a dose of 10 mg/kg, was
administered to the experimental group intraperitone-
ally for 21 days (in the evening hours). The sham group
received injections of the same volume of ethanol and
saline water as the experimental group for 21 days. No
administration was made to the control group. A total
of 30 rats were used, with 10 subjects in each group.

Removal of Pancreatic Tissues: At the end of the 21-
day experimental period, the subjects were euthanized
under anesthesia, and their pancreatic tissues were
removed. The pancreatic tissue samples were fixed in
10% formalin for histological and immunohistochem-
ical examinations.

Histological Studies: 5 ym thick sections were taken
from the paraffin-blocked tissues on the slides coated
with chrome alum gelatin. Crossman’s Triple Staining
was performed on tissue sections to examine the histo-
logical structure of the pancreas.

Immunohistochemical Studies: 5 um thick sections
were taken from the blocked tissues to examine the
immunohistochemical localization of ghrelin in the
pancreatic tissue. Deparaffinization and dehydration
processes were applied to the prepared sections. It was
washed in phosphate-buffered saline (PBS) and in-
cubated for 15 minutes in 3% H,O, prepared in 0.1
M PBS. After the sections were rewashed with PBS,
600 watts of heat were applied to the citrate buffer
in a microwave oven for 10 minutes. It was rewashed
with PBS and incubated for 10 minutes in UV serum
(10%), suitable for the secondary antibody to prevent
non-specific bindings. After washing with PBS again,
the anti-ghrelin antibody (Phonex H-031-31, at 1:50
dilution ratio) was administered to the sections and in-
cubated for 24 hours at room temperature. At the end
of the period, the biotinylated secondary antibody was
administered to the tissues that were rewashed with
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PBS and left at room temperature for 30 minutes. After
the repeated washing process, the sections were incu-
bated for 30 minutes by administering streptavidin
peroxidase. After washing with PBS again, chromogen
was administered diaminobenzidine (DAB (Thermo
TA-125-HD)). After administering chromogen so-
lution to the sections, the reaction was stopped with
distilled water in a controlled manner according to
the formation of immunoreactivity. As a result of the
dehydration and clearing processes by administering
hematoxylin as a counter dye to the prepared tissues,
the sections were closed with a coverslip with the help
of entellan.

The prepared slides were examined under a light mi-
croscope and photographed. The density grades of cells

with immunoreactivity were determined.
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All steps were administered similarly, except for ad-
ministering the ghrelin antibody to the negative
control to determine the specificity of tissue ghrelin
immunoreactivity.

Results

Histological Findings: The tissue samples from all
three groups (melatonin, sham and control) were treat-
ed with triple staining to examine the pancreatic tissue’s
general histological structure. According to the evalu-
ations, it was determined that the administration of
melatonin did not cause any damage to the tissues, and
the melatonin group and sham group pancreatic tissues
were similar to the control group. It was observed that
the structures in the endocrine and exocrine parts of
the pancreas were normal in all groups (Fig. 1).



tissue.

Immunobhistochemical Findings: In our study, the
ghrelin expression was examined immunohistochemi-
cally in the experimental, sham, and control groups.
According to the evaluations, the immune reaction was
observed in the islets of Langerhans, connective tissue
areas, and pars initialis epithelium of the pancreatic
sections in the control group. In the melatonin group,
the ghrelin immunoreactivity was positive in the is-
lets of Langerhans, connective tissue areas, and pars
initialis epithelium of the pancreas. However, the im-
munoreactivity in the melatonin group was found to
be weaker than in the control group. The immunohis-
tochemical findings show that the melatonin admin-
istration suppresses the ghrelin expression (Fig. 2). It
was observed that there was no immunoreaction in the

negative staining of ghrelin (Fig. 3).

Discussion

It was determined that melatonin increased the activi-
ties or gene expressions of some antioxidant enzymes
such as superoxide dismutase, glutathione reductase,
and glutathione peroxidase and suppressed oxidative
stress in this way®. In the oxidative damage induced by
paraquat, melatonin was reported to reduce the level
of lipid peroxidation product in rats*’. According to
the study of Ak¢ay** (2017), melatonin administration
prevents damage by increasing the antioxidant level in
the gastrointestinal tract. It has a protective effect on
the digestive tract canal. Yuziiak™ (2014) reported that
melatonin is a potent radical scavenger; it has an anti-
damage impact on the pancreas and thus protects the
pancreatic tissue. The study of Javorek et al.* (2012)
stated that the melatonin administration made to the
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rats exposed to acute pancreatitis and pineal gland
removal by pinealectomy significantly reduced the le-
sions formed in the pancreatic tissue.

In our study, it was determined that the administration
of melatonin did not cause any histological disorder in
the pancreatic tissue of the rats, and the pancreas im-

ages obtained in all groups were in accordance (Ross
and Pawlina 2011)%.

Bianchini et al.* (2012) reported that ghrelin immuno-
reactivity was found in the duodenal epithelium in the
sleeve gastrectomy they made in Wistar rats. In a study
conducted by Akbalik?” (2019), the ghrelin immuno-
reactivity in the gastrointestinal system of Partridge
(Alectoris chukar) was in the epithelial layer of the di-
gestive tract. In many studies conducted in rats, it was re-
ported that there was a strong ghrelin immunoreaction
in the alveolar and duct epithelial cells of the mammary
tissue?®?. A study conducted by Tanaka et al.** (2005)
reported that the ghrelin immunoreactivity was intense
in the lamina muscularis layer of the human stomach.

The immunoreactivity of ghrelin in pancreatic tis-
sue was evaluated in many organisms. Some of these
studies are in humans, rats'®, mice, fish, birds®!, chick-
ens”, geese”, and frogs“. According to the results of
immunohistochemistry performed by Raghay et al.%
(2013) in rat pancreas, it was reported that ghrelin im-
munoreactivity was found in islet cells in the center of
the pancreas. According to the immunohistochemical
study conducted by Wang et al.*! (2017) in the pan-
creas of African ostrich chicks (Struthio camelus), they
stated that the immunoreactivity of ghrelin was posi-
tive in both pancreatic islets and acinar cell regions. It
was determined that the reaction was most intense in
the islets of Langerhans and the areas close to it. Wang
etal® (2017) stated that the ghrelin immunoreactivity
was also found in the ducts of the exocrine pancreas. In
a study conducted on rats, Sonmez* (2017) reported
that melatonin had a suppressive effect on the level of
ghrelin in the serum.

Our study evaluated the ghrelin immunoreactivity in
the pancreatic tissue of rats treated with tonin. It was
determined that the findings obtained were under the
studies carried out. In the control group, the immune
reaction was detected in the islets of Langerhans, con-
nective tissue areas, and pars initialis epithelium of the
pancreatic sections. In the melatonin group, it was de-
termined that the ghrelin immunoreactivity was posi-
tive in the islets of Langerhans, connective tissue areas,
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and pars initialis epithelium of the pancreas. Still, the
immunoreactivity in the melatonin group was weaker
than in the control group. Our findings were observed
to be parallel with Sénmezs* (2017) data, which
showed that the melatonin administration suppressed
the ghrelin expression.

Melatonin administration suppresses oxidative stress
by increasing antioxidant enzyme activities and gene
expressions. It is also known that increasing the anti-
oxidant level prevents damage to various tissues of the
organism. It was observed that melatonin administra-
tion did not cause histological deterioration in the
pancreatic tissue. It was determined that the ghrelin
immunoreactivity was suppressed. The ghrelin triggers
insulin release in the pancreas. It is also known to lower
the plasma glucose level. Therefore, we think more de-
tailed studies should be done on this subject.
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ABSTRACT
Aim: This study examines the relationships between work stress,
work performance, and mobbing in health institutions.

Material and Method: A questionnaire was applied to 272 individu-
als working in any health institution in Tirkiye in 2021 based on vol-
untary participation with the snowball method. The web-based ques-
tionnaires were prepared online using Google Documents. They were
sent to the health workers’ social-based addresses together with an
introductory letter. The questionnaire was applied in four main sec-
tions: demographic information (8 questions), work stress (7 ques-
tions), work performance (4 questions), and mobbing (37 questions).

Results: The study showed that 36.4% of academics, 30% of sec-
retaries, 28.6% of security staff, 23% of technicians, 22.2% of social
workers, 20% of midwives, 19.5% of physicians, and 15.4% of pa-
tient carers were exposed to mobbing. In addition, men were more
subjected to mobbing than women (p=0.010). Statistically significant
differences were determined between the occupational groups re-
garding work stress scale scores (p=0.001). The group with the high-
est work stress was security staff, with patient carers being the group
with the lowest stress. Women also experienced significantly higher
levels of work stress than men (p=0.028). Statistically, significant dif-
ferences were also observed regarding the number of patients en-
countered (p=0.035). Work stress was found to increase in line with
patient numbers. Analysis of the participants’ work performance
showed that such performance was very high. Significant variations
were determined between work performance scale scores and the
years spent working in the most recent institution (p=0.019). The work
performance of participants who had worked for 11-15 years was
lower than that of other periods, the highest work performance being
observed in participants with 21-25 years of work experience.

Conclusion: In conclusion, individuals working in any health insti-
tution were found to be exposed to mobbing and to experience
work stress in the working environment but exhibited good work
performance. No statistically significant association was deter-
mined between mobbing and work performance or stress. At the
same time, a negative correlation was observed between work
performance and work stress.

Key words: health institution; work performance; mobbing; Tiirkiye, work stress

0zZET
Amac: Bu calismanin amaci saglik kurumlarinda is stresi, is perfor-
mansi ve mobbing arasindaki iliskileri incelemektir.

Materyal ve Metot: 2021 yilinda Tirkiye’deki herhangi bir saglik ku-
rulusunda calisan 272 bireye, génilli katihm ilkesine dayall olarak,
kartopu yéntemiyle anket uygulandi. Web tabanli anketler Google
Documents kullanilarak cevrimici olarak hazirlanmis ve tanitim yazisi
ile birlikte saglik calisanlarinin sosyal adreslerine génderilmistir. Anket,
demografik bilgiler (8 soru), is stresi (7 soru), is performansi (4 soru)
ve mobbing (37 soru) olmak lzere dért ana bélimde uygulanmistir.

Bulgular: Calismanin sonucuna gére, akademisyenlerin %36,4,
sekreterlerin %30, glivenliklerin %28,6, teknikerlerin %23, sosyal
hizmetlerin %22,2, hemsirelerin %20,2, ebelerin %20, hekimlerin
%19,5, hasta bakicilarin %15,4 oraninda mobbinge maruz kaldigi
tespit edilmistir. Ayrica erkeklerin kadinlara gére daha fazla mob-
binge maruz kaldiklari sonucu elde edilmistir (p=0,010). Meslek
gruplan arasinda is stresi élcegi puanlari agisindan istatistiksel
olarak anlamli farkliliklar belirlendi (p=0,001). Is stresinin en yiik-
sek oldugu grup glivenlik personeli olurken, en dislik is stresinin
yasandidi grup ise hasta bakicilari oldu. Ayrica kadinlarin is stresi-
nin erkeklere gbre daha fazla (p=0,028) oldugu ve kisilerin karsi-
lastiklar hasta sayilar arasinda (p=0,035) istatistiksel olarak fark-
liliklar bulunmustur. Hasta sayisi arttikga is stresinin arttigi tespit
edilmistir. Katihmcilarin is performanslar sonucuna gére katiimci-
larda calisma performansinin ¢ok yliksek oldugu tespit edilmistir.
Katiimcilara uygulanan is performansi 6lgek puani ile katiimcilarin
en son calistiklari kurumdaki toplam calisma yili karsilastirildiginda
istatistiksel olarak farkliliklar bulunmustur (p=0,019). Buna gére 11—
15 yil arasinda calisanlarin performanslarinin diger calisma yillarina
gére dlstik oldugu, 21-25 yil arasinda c¢alisanlarda ise performan-
sin en yliksek oldugu tespit edilmistir.

Sonug: Sonuc olarak, herhangi bir saghk kurulusunda calisan bi-
reylerin calisma ortaminda mobbinge maruz kaldiklar ve is stresi
yasadiklar ancak buna ragmen iyi is performansi sergiledikleri be-
lirlendli. Mobbing ile is performansi veya is stresi arasinda istatistik-
sel olarak anlamli bir iliski saptanmazken, is performansi ile is stresi
arasinda negatif bir iliski gézlendl.

Anahtar kelimeler: is performansi, is stresi, mobbing, Tiirkiye, saghk kurumu
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Introduction

Mobbing (psychological bullying) has been described
as hostile or unethical communication directed against
a single individual by one or more persons'. These be-
haviors assume two forms — top-down or bottom-up
(hierarchical) and horizontal mobbing. Irrespective
of the particular form, the outcomes of mobbing are
always poor. The effects of mobbing can be seen in all
stages of society (in working and societal life), and the
number of studies investigating these effects is increas-
ing rapidly’. Nobody’s freedom can be restricted, irre-
spective of which section of society they belong to.

Performance evaluation is one of the responsibilities
of human resource management. Performance apprais-
al must not go beyond its objective. The institutions
studied must determine specific methods and rules for
evaluations. All factors obstructing performance evalu-
ation during appraisals must be eliminated, and assess-
ments must be unbiased, clear, and transparent’.

Membership in an organization is not solely limited
to productivity. At the same time, individuals must es-
tablish communication, adapt to the environment, and
forge links, which results in stress. Stress is defined as
an occult structure that shows a high state of activation
of the autonomous nervous system emerging in coor-
dination at the emotional, cognitive, and behavioral
levels*. Individual, societal, and organizational sources
are essential regarding the causes of stress. Work stress
can result in very severe consequences. These include
adverse impacts on health (such as cardiovascular dis-
eases, metabolic disorders, or depression)® and can also
manifest in burnout and exhaustion. Increased work
stress can even result in staff losses. Various individual
and organizational measures can be adopted in the face
of work stress. Organizational stress will also develop
due to performance evaluations in the workplace, as
described above. Exposure to mobbing in the work-
place will further exacerbate this stress.

In our study, a model was applied to determine the
relationships between job stress, job performance,
and mobbing, and the questionnaires were filled out
by individuals working in a health institution. In this
model, the work stress, job performance, and mob-
bing results of individuals in health institutions will
be evaluated first. Then, the relationships between
job stress, job performance, and mobbing will be re-
vealed according to the results. Our study is based on
three hypotheses. Our first hypothesis is that there is
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a statistically significant and negative linear relation-
ship between mobbing and work stress. Our second
hypothesis is that there is a statistically significant and
negative linear relationship between mobbing and job
performance. Our third hypothesis is that there is a
statistically significant and negative linear relationship
between job performance and job stress.

Performance evaluation, exposure to mobbing, and
work stress among health workers affect the working
environment. Despite being distinct, each can result in
or originate from the others. Exposure to mobbing can
exacerbate work stress and affect performance. Low
performance can also exacerbate work stress. All these
situations manifestly impact the work sphere. Each one
must, therefore, be considered individually, and its ef-
fects on workers must be noticed. In light of all these
factors, the present study was intended to examine
the relationships between work stress, worker perfor-
mance, and mobbing among individuals working in
health institutions in Turkiye.

Method

Ethical Issues

The study commenced following receipt of approval
from the Nigde Omer Halisdemir University Non-
Interventional Research Ethical Committee (no.
2020/65 dated 14.01.2021). Electronic informed
consent was obtained from all participants, and the
research was conducted in conformity with the prin-
ciples of the Declaration of Helsinki.

Procedures

Participants

In 2021, this observational, cross-sectional study was
performed among health workers living in seven re-
gions of Turkiye (Marmara, the Aegean, the Black Sea,
Central Anatolia, the Mediterranean, and Southeast
Anatolia). Two hundred seventy-five individuals meet-
ing the inclusion criteria responded to the study ques-
tions. However, three participants were excluded for
making the ‘no’ box in response to the statement, ‘T am
participating in this research of my own free will and
consent to the information provided by me being used
in scientific research. The study sample size was 272.
The snowball method employed in the research is a
non-probability-based sampling method. The popula-

tion in such studies cannot, therefore, be defined®.
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Research Acceptance Criteria

Inclusion criteria were established to identify individu-
als suitable for inclusion in the research:

a) Willingness to take part in the study, b) Workingina
health institution, and ¢) Having been employed in the
present institution for at least six months. Being em-
ployed in an institution for at least six months is a pre-
condition for a behavior to be regarded as mobbing'.

Data Collection

Questionnaires were administered to collect data
from individuals working in any health institution in
Turkiye. The questionnaires were applied based on
voluntary participation, and the ‘snowball sampling’
method was employed’. This method is mainly em-
ployed in research into sensitive subjects (such as addic-
tions, child abuse, or rape). Such individuals are often
reluctant to share their experiences, but this problem
can be easily overcome using this method®. In addition,
due to this sensitivity, no information concerning the
identity of the participants of the institutions in which
they worked was included in the questions posed.

The data were collected from a questionnaire created
by the researchers using an online questionnaire be-
tween 01 February 2021 and 20 February 2021. The
web-based questionnaires were prepared online us-
ing Google Documents. They were sent to the health
workers’ social-based addresses (e-mail, Whatsapp,
Instagram, Facebook, etc.) with an introductory letter.
Web-based consent was obtained from the individu-
als taking part. The questionnaire was applied in four
main sections.

Section one — demographic information (eight ques-
tions): The questions in this section concerned age,
marital status, education, total number of years worked
in the current institution, occupation, and mean daily
numbers of patients cared for.

Section two - the work stress scale (seven questions):
The Work Stress Scale developed by House and Rizzo
in 1972 was employed’. This scale was adapted into
Turkish by Efeoglu in 2006, and its validity and reli-
ability have been proved in studies in which it was
used'®.

Section three - work performance scale (four
questions): The scales employed in the Kirkman
and Rosen'' study, and subsequently by Sigler and
Pearson'?, were applied. The scale was adapted into
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Turkish by Col in 2008, and its validity and reliability

have been demonstrated'?.

Section four — mobbing scale (37 questions): The
Mobbing Scale in the fourth section was developed
by Aiello et al.". The scale was adapted into Turkish
by Laleoglu and Ozmete in 2013, and its validity and
reliability were confirmed'. The test contains 37 ques-
tions. These investigate differing characteristics, mean-
ing the scale is divided into separate sections. Five
factors appear in the Mobbing Scale (relations with
colleagues, 16 questions; threat and harassment, seven
questions; job and career, eight questions; interven-
tion in private life, four questions; and commitment to
work, two questions)®.

A five-point Likert-type scale was employed for the
work stress, mobbing, and performance questions in
the rankings: 1- strongly disagree, 2- disagree, 3- unde-
cided, 4- agree, and 5- strongly agree. Strongly disagree
responses are scored 1, Disagree 2, Undecided 3, Agree
4, and Strongly Agree 5. The lowest possible score for
work stress was seven, and the highest was 35. The
mobbing lowest possible score was 37, and the highest
was 259. The performance’s lowest possible score was

4, and the highest was 20.

The Research Model

The model applied in the present study was intended
to determine relationships between work stress, work
performance, and mobbing using a questionnaire com-
pleted by individuals working in health institutions.
The work stress, work performance, and mobbing
results for the individuals working in health institu-
tions were first evaluated in this model. Relationships
between work stress, work performance, and mobbing
were then investigated.

Statistical Analysis

Statistical analysis of the study data was performed on
IBM Statistical Package for Social Sciences (SPSS)
program version 22 software (IBM Inc., USA). The
normality of distribution was examined using the
Kolmogorov-Smirnov test. Cronbach Alpha, T-test,
One-Way ANOVA, and chi-square tests were em-
ployed in the analysis. Data were expressed as mean
+ standard deviation. p values <0.05 were regarded as
significant for all comparisons.



Results
Reliability Analyses of the Scales Employed in the

Research

Cronbach’s Alpha, a coefficient of internal consistency,
was calculated to determine the reliability of the work
stress, work performance, and mobbing scales adminis-
tered in the research®. Cronbach Alpha values of 0.90
for Work Stress, 0.82 for Work Performance, and 0.97
for Mobbing were determined. These results indicated
that the scales employed exhibited high validity and
reliability (values 0.81<a <1.00 indicate high scale
reliability’®.

Demographic Results

Demographic data include sex, age, marital status,
education, occupation, years worked in the current
institution, and number of patients encountered dai-
ly. Examination of the participants’ (272 individuals)
responses showed that women (74.6%) outnumbered

men (25.4%) and that married individuals (63.6%)
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outnumbered the unmarried (36.4). Regarding edu-
cation, the minor participants were those educated to
the primary level (0.7%), and the highest consisted
of those educated to the university level (61.8%). The
youngest participant was 20, and the oldest 65, with a
mean age of 35.64+8.86. Men ages were 34.99+8.40
for women and 37.58+9.90 for men. In terms of the
18 occupational groups identified, nurses represented
36.4% of the individuals taking part in the study, phy-
sicians 15.1%, technicians 14.3%, patient carers 4.8%,
academics 4.0%, midwives 3.7%, secretaries 3.7%,
social workers 3.3%, data preparation staft 2.9%, se-
curity staff 2.6%, psychologists 1.8%, administrative
personnel 1.5%, engineers 1.5%, pharmacists 1.5%,
embryologists 1.1%, biologists 0.7%, physiotherapists
0.4%, and computer programmers 0.4%. The shortest
time worked in the most recent institution was 0.5
years, and the longest was 32 years. The mean work-
ing time in the current institution was 10.12+8.55

years (Table 1).

Table 1. Statistical data concerning Demographic Features | (Participants’ gender, marital, and education characteristics) and Demographic Features Il
(participants’ ages, the total number of years worked in their current institutions, and numbers of patients encountered daily) (SD: Standard Deviation)

Frequency (n) Percentage (%) Mean=SD
Gender Woman 203 74.6
_ Male 69 25.4
€  Marital status Single 99 36.4
2 Married 173 63.6
:‘3 Educational status Primary school 2 0.7
s Middle school 6 22
5 High school 31 11.4
5 University 168 61.8
Degree 34 12.5
PhD and others 31 1.4
Age 18-24 26 9.6
25-34 103 37.9
35-44 88 324 35.64 +8.86
45-54 52 1941
= 55 and ™ 3 1.1
§ Total years of 0.5-5 109 401
% employr.nen.t a’g your 6-10 70 25.7
% current institution 11-15 35 199 10.12+8.55
-§ 16-20 21 7.7
& 21-25 18 6.6
g 26 and 19 7.0
e Number of patients you 0 92 338
deal with daily 1-20 112 41.2
21-40 38 14.0 2.06 £1.05
41-60 20 74
61 and ™ 10 37
Total 272 100
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Table 2. A comparison of work stress, work performance, and mobbing scale outcomes in terms of demographic characteristics (n=272)

Work Stress Scale Work Performance Mobbing Scale
Mean=SD t p Mean=SD t p Mean=SD t p
S Women 3.22+1.03 . .
g Male 291+1.05 2.210 0.028* j?g;ggg 0.502 0.616 gggjlg -2,612 0.010*
s 9 Single 3.26+1.00 N .
'é g Married 3.07+1.06 1.408 0.160 2123;833 -0.022 0.982 3?(2);1123 -1.494 0.136
18-24 3.36+1.07 4.36+0.96 2.12+0.88
§ 25-34 3.23+0.99 4.06+0.91 2.23£1.27
,§ 35-44 2.96+1.01 1.855 0.119 4.27+0.99 0.951 0.435 2.14+1.03 0.697 0.595
% 45-54 3.20+1.13 4.25+0.82 2.22+1.23
55and 2.14+0.99 4.25+0.90 1.16+0.09
) Primary school 2.86+0.60 4.50+0.71 1.78+0.69
= Middle School 3.47+1.29 4.10+1.01 2.54+1.30
2 High school 2.80+1.10 0.866 0.504  4.54+0.51 1141 0.339 2.04+0.92 0.373 0.867
._§ University 3.17+1.04 4.13+1.01 2.20+1.15
§ Degree 3.24+0.98 4.16+0.75 2.24+1.44
& PhD and others 3.13+0.97 4.29+0.89 2.05+1.01
Physician 3.08+1.03 4.05+0.91 2.18+1.66
Nurse 3.50+1.02 4.17+0.97 2.16+1.01
Technician 2.98+1.06 4.31+0.89 2.27+1.19
Secretary and Data  2.79+1.07 4.08+1.17 2.09+1.35
IS Preparation Worker
g Patient Carer 2.63:+1.05 4.38+0.83 2111.07
§ Academic 3.18+0.84 3.099 0.001*  4.13%1.19 0.395 0.937 2.59+0.55 0.460 0.900
Midwife 2.94+1.07 4.10+0.96 2.05+0.67
Social Worker 2.74+0.72 4.33+0.53 1.94+0.50
Security 3.55+1.41 4.25+0.91 2.67+1.48
Other 2.65+0.65 4.36+0.61 2.01+0.93
§ g 0.5-5 3.02+0.89 4.31+0.83 2.03+0.96
S 2E 6-10 3.26+1.14 4.10+0.92 2.41+1.27
g % g 11-15 3.06+1.04 0.722 0.608 3.76+1.20 2.763 0.019* 2.18+1.28 2.071 0.069
;‘ Ex 16-20 3.31+1.11 4.31+0.93 2.66+1.55
e 2 g 21-25 3.17+1.22 4.52+0.52 2.03+1.17
dEa e 26 and ™ 3.31+1.21 4.34+0.84 1.86+0.61

*p < 0.05 statistically significant; SD: Standard Deviation

Work Stress Scale Results

Analysis showed higher exposure rates to work stress
among women than men (t=2.210, p=0.028). Work
Stress Scale scores varied significantly among the oc-
cupational groups (F=3.099, p=0.001). Work stress
rates in the various occupations were highest in the
‘others group’ (administrative personnel, psycholo-
gists, pharmacists, embryologists, biologists, physio-
therapists, engineers, and computer programmers),
followed, in descending order, by security staff; nurses,
academics, physicians, technicians, midwives, secre-
tarial and data preparation staff, social workers, and
patient carers. Since the other group comprised several
occupations, the second-highest work stress level was
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the highest-level group. Accordingly, security staff con-
stituted the occupation group with the highest work
stress. At the same time, patient carers represented
the group with the lowest work stress. No statistical-
ly significant correlations were determined between
mean Work Stress Scale scores and marital status (t=-
1.408, p=0.160), age (F=1.855, p=0.119), education
(F=0.866, p=0.504), or total number of years worked
in the most recent institution (F=0.722, p=0.608)
(t=-1.408, p=0.160) (Table 2).

Work Performance Scale Results

Statistically significant differences were observed when
the participants’ Work Performance Scale results were



compared regarding the time they worked in their cur-
rent institution (F=2.763, p=0.019). The performanc-
es of participants who had worked for 11-15 years
were lower than those of the other work experience
groups, the highest performance being determined in
the group with 21-25 years of work experience. The
work performance of the study participants increased
in line with their expertise. In contrast, no significant
differences in Work Performance Scale results were ob-
served in terms of parameters such as gender (¢=0.502,
p=0.616), marital status (t=-0.022, p=0.982), age
(F=0.951, p=0.435), education (F=1.141, p=0.339),
or occupation (F=0.395, p=0.937) (Table 2).

Mobbing Scale Results

Analysis of the Mobbing Scale scores revealed that
men were more exposed to mobbing than women (t=-
2.612, p=0.010) (Table 2). Mobbing sub-factors were
examined to the able to categorize these differences.
In terms of the mobbing sub-factors (five groups), no
significant gender difference was observed in the re-
sponses to the questions asked under the heading of
“relationships with colleagues” (t=-1.887, p=0.060).
However, significant gender differences were ob-
served in terms of “threats and harassment” (t=-2.459,
p=0.015), “work and carcer” (t=-2.574, p=0.011),
“interference in private life” (t=-2.061, p=0.040) and
“attachment to work” (t=-1.978, p=0.049). Analysis of
the “threats and harassment,” “work and career,” “inter-
ference in private life,” and “attachment to work” mob-
bing sub-factors revealed greater exposure to mobbing
among men compared to women (p <0.05) (Table 3).

No significant differences were determined in mob-
bing scale scores regarding the participants’ occupations

(F=0.460, p=0.900). Analysis showed that 36.4% of ac-
ademics, 30% of secretaries, 28.6% of security staff, 23%

Table 3. A comparison of mobbing sub-factor results by gender
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of technicians, 22.2% of social workers, 20.2% of nurses,
20% of midwives, 19.5% of physicians, and 15.5% of pa-
tient carers were exposed to mobbing (Table 2).

No statistically significant correlations were observed
between mean Mobbing Scale scores and marital status
(t=-1.494, p=0.136), age (F=0.697, p=0.592), educa-
tion (F=0.373, p=0.867), or number of years worked
in the most recent institution (F=2.071, p=0.069).

Number of Patients Encountered in Participants’ Current
Institutions and Work Stress, Work Performance, and
Mobbing Scale Results

The participants ‘analysis of the number of patients en-
countered in health institutions showed that 92 never
experienced any patients, while 200 encountered at least
one. The mean number of patients located daily was
2.06£1.05 (Table 1). The participants’ responses indi-
cated significant differences between stress scale scores
and the number of patients encountered (F=2.622,
p=0.035). Work stress was found to increase in line with
the number of patients encountered (p<0.05) (Table 4).
No statistically significant correlations were determined
between the number of patients encountered and Work
Performance Scale scores (F=2.352, p=0.054) or mob-
bing scale scores (F=1.943, p=0.104).

Correlations Between the Work Stress, Work Performance,
and Mobbing Scales Applied

Since the study data exhibited normal distribution,
correlation analysis was performed using the “Pearson’
method. Correlation analysis was applied to determine
the relationship between the scales (Table 5). The study
revealed a significant negative correlation between
work stress and performance (p <0.05). However, no
correlation was detected between mobbing and work
performance or stress (p>0.05).

Mobhing Sub-Factors Gender Mean=SD T p

) ) ) Female 2.09+1.14

Relations with colleagues (16 Questions) Male 943+1.58 -1.887 0.060
Female 1.60+1.07

Threat h 7 i -2.4 .015*

reats and harassment ( 7 Questions) Male 902+165 59 0.015
Female 2.31+1.38

Work and career (8 Questions) - -2.574 0.011*
Male 2.85+£1.79
Female 1.94+1.40

Interf in private life (4 ti -2.061 0.040*
nterference in private life (4 Questions)) Male 9364170
Female 2.97+1.91

Commitment to work (2 Questions -1.978 0.049*
( ) Male 3.49+1.75

*p <0.05 statistically significant; SD: Standard Deviation
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Table 4. A statistical comparison of work stress, work performance, and
mobbing scale results in terms of the number of patients encountered daily

Number of patients

Scale encountered daily  Mean=SD F p
Work stress 0 2.86+0.88
1-20 3.28+1.03
21-40 3.31+1.19 2.622 0.035*
41-60 3.28+1.11
61and 1 3.11+1.37
Work performance 0 4.36+0.71
1-20 4.02+1.09
21-40 4.17+0.88 2.352 0.054
41-60 4.25+0.79
61and ™ 4.65+0.61
Mobbing 0 2.29+1.96
1-20 2.01+0.96
21-40 2.55+1.57 1.943 0.104
41-60 2.03+1.16
61and T 1.97+1.46

*p < 0.05 statistically significant; SD: Standard Deviation

Regression Analysis Results between the Work Stress,
Work Performance, and Mobbing Scales

Multivariate regression analysis was applied to evaluate
the responses to the questionnaire of the participants
working in any health institution. Univariate analysis
would have been used in the presence of only one vari-
able. However, multivariate analysis was employed since
this study included more than one variable. A regression
analysis was performed between mobbing, work stress,
and work performance (Table 5). The responses provid-
ed by the individuals working in health institutions re-
vealed a 1% (0.001) significance level between mobbing
and work stress and work performance. No statistically
significant association was found between mobbing and
work stress and work performance (p>0.05).

Multivariate regression analysis was also applied to the
relationship between work performance, mobbing,
and work stress (Table 5). The responses provided by
the individuals working in health institutions revealed
a 1.9% (0.001) significance level between mobbing
and work stress and work performance. The analysis
showed no significant relationship between work per-
formance and mobbing (p=0.789), while a significant
negative association was observed between work per-
formance and work stress (p=0.025). A powerful di-
rect negative correlation thus emerged between work
performance and work stress.

Multivariate analysis was also applied to the relation-
ship between work stress, mobbing, and work perfor-
mance (Table 5). The responses provided by the indi-
viduals working in health institutions revealed a 1.9%
(0.001) significance level between mobbing and work
stress and work performance. The analyses revealed
no significant association between work stress and
mobbing (p=0.729), while a significant negative as-
sociation between work stress and work performance
(p=0.025). A powerful direct negative correlation thus
emerged between work stress and work performance.

Discussion

This study evaluated mobbing, work stress, and work
performance among individuals working in any health
institution in Turkiye. A comparison of the responses
from the entire participant group (n=272) revealed a
general mean mobbing scale score of 2.18. This avail-
able mean value lay within the margins of ‘I Disagree”
on the seven-point Likert-type scale. In light of these
findings, the participants in the study were not, as a
group, exposed to significant mobbing. However, a

Table 5. Correlation and multiple regression analysis between work stress, work performance, and mobbing

CORRELATION ANALYSIS
Work stress Work performance Mobbing
Work stress 1 -0.136 -0.019
Work performance -0.136* 1 -0.014
Mobbing -0.019 -0.014 1
MULTIPLE REGRESSION ANALYSIS
Independent variables B t p
DV: Mobbing Work stress -0.021 -0.347 0.729
IV: Work stress and work performance Work performance -0.016 -0.268 0.789
DV: Performance IV: Mobbing and work stress Work stress -0.137 -2.260 0.025*
Mobbing -0.0136 -0.268 0.789
DV: Work stress IV: Mobbing and work stress Work performance -0.154 -2.260 0.025*
Mobbing -0.019 -0.347 0.729

DV: Dependent variable; IV: Independent variables; B: Beta; *p < 0.05 statistically significant, n=272.
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detailed examination of the responses showed that
health workers were exposed to mobbing. The answers
given by the participants regarding occupational groups
were therefore evaluated based on scores of 2.72-3.57
(Somewhat Agree) or above on the seven-point Likert-
type scale. This analysis showed that 36.4% of academ-
ics, 30% of secretaries, 28.6% of security staff, 23% of
technicians, 22.2% of social workers, 20.2% of nurses,
20% midwives, 19.5% of physicians, and 15.4% of mid-

wives were exposed to mobbing.

Studies have reported that members of several occu-
pation groups working in health institutions experi-
ence mobbing'”'®. Mobbing was detected in nine of
the 18 occupational groups involved in the present
study. Surprisingly, academics were the occupational
group with the highest rate of exposure to mobbing, at
36.4%. One previous study evaluated 400 academics in
10 public universities and found that 66.8% of the par-
ticipants were subjected to mobbing'. Another study
observed statistically significant academic mobbing
among the 135 participants assessed”’. As a result of the
present research, this state of affairs remained the same
in terms of academics working in health institutions.

A comparison of demographic characteristics showed
that men were exposed to greater mobbing than women.
In contrast, previous studies have reported that women
are more exposed to mobbing among individuals work-
ing in health institutions than men?®'. Another study
involving academics working in health institutions re-
ported no gender difference in mobbing?™. In the present
study, statistical analysis revealed that men were exposed
to greater mobbing than women. We think this may be
due to a higher employment rate in health institutions
among men. In particular, while nursing was exclusive
to women at one time, the number of male nurses has
increased in recent years. Studies have shown that male
nurses are more exposed to physical****, emotional, and
sexual harassment and aggression® than women. We
also think that questionnaires being completed online
allowed male participants to respond more freely.

No significant gender difference was determined regard-
ing the mean responses to the questions asked under the
‘relationships with colleagues’ subheading. However,
gender was statistically significantly associated with
‘threats and harassment’ , ‘work and career’ , ‘interfer-
ence in private life’, and ‘attachment to work’. The mob-
bing sub-factors of ‘threats and harassment, ‘work and
career, ‘interference in private life; and ‘attachment to
work’ were all greater in men than in women.
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No significant association was determined between
mobbing and participants’ age groups, marital status,
education, number of patients encountered daily, or
years worked. In contrast, previous studies have report-
ed significant associations between mobbing and age,
education, marital status, years worked, and patient
numbers®. No significant associations were found in
the present study, which we think may be related to the
demographic characteristics of the study groups.

Work stress was also evaluated in addition to mob-
bing. A five-point Likert-type scale was employed to
calculate the response scores when performing that
evaluation. The general mean score for the questions
in the Work Stress Scale was 3.14. According to the
five-point Likert scale, that value was within the lim-
its of ‘Undecided’ This may indicate a high probability
of work stress among the 272 individuals in the study.
Had the mean scale score been 2.60 or lower, we would
have concluded that the participants had no work
stress.

Analysis revealed significant differences in Work
Stress Scale scores regarding the different occupational
groups. According to the results of our study, security
staff was determined to be the occupation group with
the highest work stress levels. Previous studies have re-
ported higher work stress among nurses”, physicians',
technicians, and auxiliary nurses®™. Another study
found more significant work stress among physicians,
administrative personnel, nurses, health technicians/
technicians, and technical services staff, women, and
workers in administrative units?. Studies have thus
shown the presence of work stress in several occupation
groups working in health institutions. Our literature
scan revealed that one study involving 130 individuals
working as private security staff across the province of
Izmir determined a work stress rate of 55%*. However,
a comparison between different professions was not
made in this study. In comparative studies among indi-
viduals working in health institutions, no study found
that the stress level of the security guard was too high.

Gender analyses in the present study revealed more
significant work stress among women than men. This
is consistent with previous research. Ozcan et al?
investigated various occupations, including physi-
cians, administrative personnel, nurses, health techni-
cians/technicians, and technical services staff. Also,
they found that women experienced more significant
work stress. Participants’ work-stress scale scores dif-
fered significantly regarding the number of patients
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encountered. Work stress increased in line with patient
numbers. Vahedian-Azimi et al.>! found that stress was
not affected due to raised patient beds in the pediatric
department. This indicates that there is no association
between patient numbers and work stress. In another
study, however, every additional patient following
a determination of the standard number of patients
per nurse increased the probability of burnout among
working individuals by 23%%. Despite the inconsisten-
cies among different studies, generally, a low number of
health workers in proportion to patient numbers or an
unexpected rise in patient numbers exacerbates work
stress. Indeed, studies have shown that work stress in-
creased due to patient numbers in health institutions

following the COVID-19 pandemic®*.

No statistically significant variations in work stress were
observed regarding marital status, age groups, educa-
tion, or number of years worked. However, some pre-
vious studies have reported that health workers aged
30-39 experience the highest level of work stress®.
In the present study, however, no significant associa-
tions were determined between the sociodemographic
characteristics of age, marital status, education, and
stress. We think this may be due to differences in the
demographic characteristics of the groups examined.
Vahedian-Azimi*' observed no effect of education lev-
els on work stress. This finding is consistent with the
present study.

Since the present study investigated factors impacting
performance, such as work stress and mobbing, per-
formance evaluation was also conducted. The general
mean score for the questions in the work performance
scale was 4.20. This general mean corresponds to ‘I
Strongly Agree’ on the five-point Likert-type scale.
This means that work performance among the 272
participants was very high. A study examining the per-
formance of nurses in telemedicine (remote diagnosis
and patient treatment using telecommunication tech-
nology) also reported high performance®. In contrast,
Tong” reported low motivation among hospital nurs-
es and that this, in turn, affected their performance.
Another study stated that mobbing is one of the most
important reasons for poor performance®.

No statistically significant variations in work perfor-
mance scale scores were determined in terms of demo-
graphic factors such as occupation, sex, marital status,
age, education, or daily numbers of patients encoun-
tered. One study evaluating performance in a health
institution reported that while sociodemographic
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characteristics exhibited no effect, physical conditions
did impact performance®. Doubtless, the same results
are not obtained from every health institution.

A significant association was determined between par-
ticipants’ work performance scale scores and the total
years worked in the most recent institution. Workers
with 11-15 years’ experience exhibited lower per-
formance than those with 21-25 years’ experience.
We think that performance increases in line with the
number of years worked. One previous study exam-
ined a group of 3098 nurses and reported lower per-
formance among those with a mean experience greater
than 25.7 years. The authors concluded that long-term
work resulted in burnout and impacted performance®.
Performance was improved in one study that employed
reducing stress by providing education for nurses who
had recently started working. The education sessions
were reported to lower education and thus increase
performance, with a negative correlation between
the two*!. This may also be an indicator for the pres-
ent study. Performance may have increased due to in-
creased experience as the number of years worked in-
creased and decreased work stress.

Correlation analysis revealed a significant negative re-
lationship between work stress and work performance,
while no correlation was found between mobbing and
work performance or work stress. The responses pro-
vided by the individuals working in health institutions
revealed a 1.9% significance level between mobbing
and work stress and work performance. Regression
analysis showed no association between work perfor-
mance and mobbing, while a negative effect regression
relationship was observed between work performance
and work stress. Duman and Akdemir® reported a
significant negative correlation between mobbing and
worker performance. Another study reported that
mobbing levels adversely impacted performance and
stress®. However, the present study observed no signif-
icant association between work stress or performance
and mobbing. Another study on the subject was con-
sistent with our findings. Studies of the relationships
between work stress and performance have reported a
negative association between them*!. This is compat-
ible with our results.

The mean responses given by the participants to the
questions contained in these scales showed no asso-
ciation between mobbing and work stress or work per-
formance. However, an adverse effect relationship was
found between work stress and work performance.



Strengths and Limitations

This research presents several overarching strengths.
The number of studies examining work performance,
work stress, and mobbing together is limited in the
literature. Moreover, our study may reflect the gen-
eral nature of healthcare workers” work performance,
work stress, and mobbing in Tiirkiye because it is a
multicenter study involving seven regions (Marmara,
the Aegean, the Black Sea, Central Anatolia, the

Mediterranean, and Southeast Anatolia).

However, the study also had several limitations. It was
aimed to include all healthcare professionals nation-
wide, but there was limited participation. Besides, only
the short-term effects of work performance work stress
on health workers could be determined. The long-term
effects of work performance and stress on healthcare
workers are unknown. Therefore, the long-term experi-
ences of the research subjects would be a valuable av-
enue to explore in the future.
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ABSTRACT
Aim: This study investigated the association between choosy eat-
ing, emotional eating, and body image in healthy individuals.

Materials and methods: This study was conducted with 639
people [385(60.3%) women and 254 (39.7%) men] aged 18-60
years through online surveys. The Stunkard Figure Rating Scale
assessed how people see their bodies. Adult Picky Eating
Questionnaire (APEQ) was used to determine picky eating behav-
iors and attitudes. The Emotional Eater Scale was also used to
assess eating behaviors. Anthropometric measurements of body
weight and height were taken on a self-reported basis. One-way
ANOVA was used to analyze the differences between the groups.

Results: While 23.8% of the participants were satisfied with their
body image, 76.2% were unsatisfied with their body image (61.5%
wanted to lose body weight, 14.7% wanted to gain body weight).
Body image dissatisfaction was found to be associated with emo-
tional eating and its sub-dimensions (p<0.05). According to the
body mass index (BMI) classification, a statistically significant dif-
ference was discovered between the total score of picky eating
and the total score of emotional eating between underweight and
obese people (p<0.05).

Conclusion: Picky eating is associated with emotional eating,
body weight, and body perception. It is thought that there is a
need to evaluate depression, anxiety, stress, and quality of life pa-
rameters in future face-to-face studies.

Keywords: picky eating; emotional eating; body image

OzZET
Amag: Bu calismanin amaci, saglikli bireylerde beden imaji, duy-
gusal yeme ve secici yeme arasindaki iliskinin incelenmesidir.

Materyal ve Metot: Bu calisma, 18-60 yas araligindaki 639 kisiyle
[385(%60,3) kadin ve 254 (%39,7) erkek] cevrimici anket yoluyla
gerceklestiriimistir. Beden imaji algisi Stunkard Beden Imaji
Derecelendirme Olgedi ile dederlendirildi. Segici yeme davranis ve
tutumlarini degerlendirmek icin Yetiskin Secici Yeme Anketi (APEQ)
kullanildi.  Yeme davranislarini degerlendirmek icin Duygusal
Yeme Olgegi de kullanildi. Viicut agirhigi ve boy uzunluguna iliskin
antropometrik Slglimler kisisel bildirim esasina gére alinmstir.
Gruplar arasindaki farki analiz etmek icin tek yénliic ANOVA testi
kullanilmigtir.

Bulgular: Katiimcilarin %23,8’i beden imajindan memnun iken,
%76,2’si beden imajindan memnun degildi (%61,5’i kilo vermek,
%14,7’si kilo almak istiyordu). Beden imajindan memnuniyetsizligin
duygusal yeme ve alt boyutlanyla iliskili oldugu belirlenmistir
(p<0,05). Beden kitle endeksi (BMI) siniflamasina gére zayif ve
obez olanlar arasinda secici yeme toplam puani ile duygusal yeme
toplam puani arasinda istatistiksel olarak anlamli fark bulunmustur
(p<0,05).

Sonug: Secici duygusal yeme, vicut agirhgi ve beden algisi
ile iliskilidir. Gelecekte yapilacak yliz yize calismalarda depre-
syon, anksiyete, stres ve yasam kalitesi parametrelerinin
degerlendiriimesine ihtiya¢ oldugu ddstndlmektedir.

Anahtar kelimeler: segici yeme; duygusal yeme; beden imaji algisi
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Introduction

Healthy eating is one of the most essential health-related
behavioral factors targeted by many interventions in
public health and health promotion. Unhealthy eating
habits can increase the risk of many chronic diseases,
particularly cardiovascular disease, diabetes, and can-
cer'. Eating behaviors such as emotional eating (EA) and
picky eating (PY) are among the conditions that are ef-
fective in the emergence of inappropriate eating habits™
Picky eating is an eating attitude characterized by con-
suming a specific variety of foods to avoid or completely
oppose the consumption of known and previously un-
tasted foods®. Estimates for the prevalence of picky eat-
ing in children and adults range from 15 to 45%". A se-
vere picky diet is associated with poor nutritional intake,
such as insufficient vitamins E and C.

Additionally, different levels of picky eating severity must
be measured®. Despite not being classified as an eating dis-
order, EA is linked to anxiety and eating-related psycho-
social impairment®. This situation negatively affects the
quality of life and health of individuals’. Picky eating is re-
ported to be one of the restrictive eating patterns that can
lead to symptoms of Avoidant/Restrictive Food Intake
Disorder (ARFID) in DSM-V. All ages can be affected
by ARFID, which can result in insufficient caloric intake
and/or dietary variety, body weight loss, nutrient deficien-
cies, dependency on nutritional supplements, and/or psy-
chological damage®. The term “emotional eating” refers
to the propensity to eat excessive amounts of food even
when not hungry as an instinctual reaction to unpleasant
feelings™'’. This type of food consumption habit is also
reported to be associated with anxiety and depression for
all age groups''. Emotional situations affect the quantity
and quality of food consumption. Negative Emotional
situations such as stress and depression are more often as-
sociated with increased food intake but less commonly
with a complete loss of appetite'"*. Generally, it is empha-
sized that individuals tend to consume more high-fat and
high-carbohydrate foods to cope with negative emotional
states such as anxiety'. Such habitual eating habits lead to
the emergence of obesity, which is the precursor of many
chronic diseases™. Obesity can also result in body image
dissatisfaction'®. Obese people experience unfavorable
clinical effects from body image dissatisfaction, which
have an impact on their behavior, quality of life, and men-
tal health. In various psychological dimensions, mainly
concerning body image dissatisfaction, overweight and
obese people report lower than average quality of life and
poor perceived health status'”®.

Kafkas J Med Sci 2024; 14(1):65-71

Eating behavior disorders may be a risk factor for obe-
sity and may also lead to malnutrition. In this context,
SY, which is one of the eating behavior disorders clas-
sified as part of the spectrum of nutritional difficulties
and affects food preferences, is a multidimensional
phenomenon that is behaviorally and etiologically dif-
ferent from other types of eating disorders'. Studies
evaluating the relationship between picky eating, emo-
tional eating and body image disturbance are limited
in the literature. This study assesses the connection
between picky eating, emotional eating, and disturbed
body image in healthy individuals.

Materials and Methods

This study was conducted on 639 individuals, 385
(60.3%) women and 254 (39.7%) men, aged between
18-60 years. The study was conducted online between
November 2022 and February 2023 among adults aged
18. The sample size was determined by snowball sam-
pling, where the future sample was recruited by link-
ing the current sample. Data were collected via online
Google Forms, socio-demographic characteristics (de-
mographic characteristics such as age, education level,
gender, and health information about their health sta-
tus and general eating habits), Stunkard Figure Rating
Scale, Adult Picky Eating Scale, and Emotional Eater
Questionnaire. At the beginning of the form, the ac-
ceptance of participation in the study was questioned,
and the form was opened to the individuals who
accepted.

Stunkard Figure Rating Scale

The Stunkard Scale for body image perception was de-
veloped by Stunkard et al.?® in 1983. The scale compris-
es male and female silhouettes ranging from very thin
to extremely obese. The respondents were asked if the
numbered silhouette was most similar to their body
size and if they would like to look like the silhouette in
the number. The body satisfaction of the participants
was found by evaluating the difference between the
number they indicated and the number they wanted to
be. The difference between the two states expresses the
body satisfaction of the individuals. If the difference is
positive, individuals want to gain body weight; if the
difference is negative, they want to lose body weight;
if the difference is zero, they are satisfied with their
bodies®. If the score difference between the pictures is
positive, it indicates that they would like to gain body
weight, if the difference is negative, they would like to



gain body weight; and if the difference is zero, they are
satisfied with their bodies.

Adult Picky Eating Questionnaire

The Adult Picky Eating Questionnaire (APEQ) was
developed by Ellis et al. in 2017 to assess picky eating
attitudes and behaviors in adults®. Turkish validity and
reliability were conducted by Ayyildiz et al.?!.

Although the APEQ, developed for adult individuals,
initially consists of 16 questions®, the Turkish version
consists of 14. Meal Presentation, Food Variety, Meal
Disengagement, and Taste Aversion are the four sub-
dimensions. Each question is graded using a 5-point
Likert-type scale, with 1 being “Never” and 5 being
“Always.” Picky eating behavior and attitude were
linked to higher total scores on the questionnaire.

Emotional Eater Questionnaire

The questionnaire was developed by Garaulet et al. to
assess emotional eating behaviors®>. The Emotional
Eater Questionnaire consists of 10 items and three sub-
dimensions. Disinhibition, type of food, and guilt are
the three subscales that comprise the questionnaire’s
10 items. A 4-point Likert-type scale is used to evalu-
ate the questionnaire. (“0” Never, “1” On occasion, “2”
Typically, and “3” Continually). “0” represents the low-
est score, and “30” represents the highest. High scores
on the scale indicate a high level of emotional eating
habits. The scale’s internal consistency coeflicient, or
Cronbach’s alpha, was calculated to be 0.84*.

The validity study of the scale was conducted by
Arslantag et al. in Turkiye. The Turkish translation of
the Emotional Eater Questionnaire is considered a val-
id and reliable measurement tool. With these features,
it is appropriate to use the EES in research. In addition,
it is also relevant to apply the validity and reliability
study of the scale in special conditions such as obesity,
depression, stress, and anxiety™.

Assessment of Anthropometric Measurements

The participant’s body weight (kg) and height (cm)
values were recorded based on the individuals’ declara-
tions. The participant’s body weight and height were
used to calculate their BMI. The formula “BMI=Body
weight (kg)/Height (m?)” was used to make the de-
termination. Underweight people were those who
weighed less than 18.50 kg/m? normal people were
those who weighed between 18.50 and 24.99 kg/m?,
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overweight people were those who weighed between
25.0 and 29.99 kg/m?, and obese people were those
who weighed more than 30 kg/m?**.

Statistical Analysis

For the study’s statistical analysis, IBM Statistical
Package for Social Sciences (SPSS) program version
25 was employed. Kolmogorov-Smirnov / Shapiro-
Wilk tests, normal q-q plot graphs, and histogram
graphs were used to assess whether the variables were
compatible with a normal distribution. Quantitative
factors were summarized as mean and standard devia-
tion, whereas qualitative variables were summarized as
number (n) and percentage (%). One-way ANOVA
analysis was utilized since the dependent variables used
in the study had features of a normal distribution. The
5% level of statistical significance was chosen.

Results

With a total of 639 participants, the study was com-
pleted. Table 1 lists the general characteristics of the
participants. The average age of the participants was
30.81£10.9 years; 60.3% were female, and 39.7% were
male. According to BMI classification, 4.9% were un-
derweight, 55.1% were normal, 27.7% were pre-obese,
and 12.4% were obese. The total emotional eating
scores of the participants were 10.845.61, picky eating
total score was 36.6+7.1 and meal presentation, food
variety, meal disengagement, and taste aversion scores
were 19.2+4.17, 7.3+2.43, 5.4+1.53 and 4.6+1.73,

respectively.

Table 2 analyzes the total and subscale scores of the
picky eating questionnaire scores for adults and the
emotional eater questionnaire scores of the research
participants according to BMI classification. The over-
all score of the emotional eater questionnaire, the dif-
ference in the total score and subscale scores of the adult
picky eating scale, and the taste aversion all showed sta-
tistically significant differences based on BMI categori-
zation. Pre-obese and obese people have higher APEQ
total scores than healthy people (p<0.05).

While 23.8% of the participants were satisfied with
their body image, 76.2% were unsatisfied with their
body image (61.5% wanted to lose body weight, while
14.7% wanted to gain body weight). The total and sub-
scale scores of the adult picky eating questionnaire and
emotional eater questionnaire scores in adults accord-
ing to the body image perception of the individuals

Kafkas J Med Sci 2024; 14(1):65-71
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Table 1. General Characteristics of Participants (n: 639)

n %

Sex
Women 385 60.3
Men 254 39.7
Marital status
Married 223 34.9
Single 416 65.1
Education status
Primary school 17 2.6
Middle school 32 5
High school 63 9.9
University 448 701
Postgraduate 79 12.4
Smoking
Yes 153 239
No 486 76.1
Alcohol
Yes 94 14.7
No 545 85.3
Body Mass Index (BMI) Classification
Weak (<18.5) 31 49
Normal (18.5-24.9) 352 55.1
Pre-obese (25.0-29.9) 177 27.7
Obese (=30.0) 79 12.4
Body Image Perception
Those who want body weight gain 94 14.7
Those who are satisfied with their body image 152 23.8
Those who want body weight loss 393 61.5

X =SS Min-Max
BMI (kg/m?) 24.4+4.33 15.4-41.4
Age (years) 30.8+10.98  20.0-60.0
Emotional eater questionnaire (Total) 10.8+5.61 0.0-30.0
Disinhibition 6.2+3.65 0-6.0
Type of food 2.7+1.36 0-6.0
Guilt 1.9+1.44 0-18.0
Adult picky eating questionnaire (Total) 36.6+7.1 14.0-68.0
Meal presentation 19.2+4.17 7.0-33.0
Food variety 7.3+2.43 3.0-15.0
Meal disengagement 5.4+1.53 2.0-8.0
Taste aversion 4.6+1.73 2.0-10.0

n: Number of participants

participating in the study are given in Table 3. The total
score of the emotional eater questionnaire was higher
in those who wanted body weight loss than in those
who wanted weight gain (p<0.05).

Discussion

Picky eating behavior has recently increased in preva-
lence, and nutrient deficiencies’, body weight, mood
disorders®”, and diminishing quality of life” are associ-
ated with these disorders. Adult picky eaters are more

Kafkas J Med Sci 2024; 14(1):65-71

Table 2. Evaluation of total and subscale scores of the Adult Picky Eating
Questionnaire and Emotional Eater Questionnaire scores according to BMI
classification of participants

Questionnaires Body mass Statistical analysis
index (BMI) _
classification X =SS F p
Adult picky eating Weak2® 35.2+8.47 4.461 0.004
questionnaire (Total) Normal 35.9+6.85
Pre-obese® 37.7+6.73
Obese® 38.3+8.17
Meal presentation Weak 18.6+4.31 2539 0.060
Normal 18.9+3.82
Pre-obese 19.7+4.23
Obese 20.2+5.17
Food variety Weak 6.9+3.42 2338 0.077
Normal 7.1x2.42
Pre-obese 7.6+2.22
Obese 7.7+2.36
Meal disengagement Weak 5.6+1.86 0.386 0.763
Normal 5.4+1.56
Pre-obese 5.4+1.46
Obese 5.5+1.40
Taste aversion Weak® 39+150 5.822 0.001
Normala¢ 4.4+1.78
Pre-obese® 4.9+1.69
Obese* 4.9+1.51
Emotional eater Weak? 8.5+4.53  2.859 0.036
questionnaire Normal®  11.6+6.45
(Total) Pre-obese®  11.3:5.62
Obese® 11.5+6.49
Disinhibition Weak? 47+295 6.464 0.003
Normal2® 5.9+3.55
Pre-obese® 6.6+6.64
Obese® 71+4.12
Type of food Weak 25+1.20 0.888 0.447
Normal 2.8+1.37
Pre-obese 2.7+1.36
Obese 2.7+1.36
Guilt Weak 1.4+1.29 2.068 0.103
Normal 1.8+1.43
Pre-obese 2.0+1.38
Obese 1.9+1.66

As a result of the homogeneity evaluation, The Tukey HSD test was used to determine the difference
between homogeneous groups, and the Tamhane T2 test was used in non-homogeneous groups.
* Different letters indicate the statistical difference.

likely to score in the clinical range for depression and
OCD than their non-picky colleagues do, according to
recent studies”?%?. However, the mechanism of this re-
lationship is not clear”. These mood disturbances may
affect individuals’ emotional eating and body image.
This study examined the association between picky
eating, emotional eating, and problems with body im-
age in healthy persons.



69

Table 3. Evaluation of total and subscale scores of the Adult Picky Eating Questionnaire and Emotional Eater Questionnaire scores according to body image

perception of participants

Questionnaires

perception
Total Scores for Picky Eating 1
0
-1
Meal Presentation 1
0
-1
Food Variety 1
0
-1
Meal Disengagement 12
Ob
_1b
Taste Aversion 1
0
-1
Emotional Eater Questionnaire (Total) 12
Ob
-1b
Disinhibition 12
Oh
-1b
Type of food 12
Ob
-1b
Guilt 12
Ob

_1b

Classification according to body image

Statistical Analysis
X =SS F p
37.7+6.86 0.607 0.545
36.4+8.12
36.5+6.8
19.2+3.95
19.4+4.42
19.2+4.12
7.7+2.45
7.1+2.62
7.3x2.3
5.9+1.65
5.9+1.59
5.4+1.59

4.5+1.72
4.5+1.92
4.6+1.66
8.3+4.89
12.2+4.61
12.1+5.7
4.6+3.21
4.9+3.10
7.1+3.69
2.4+1.26
2.4+1.25
2.9+1.39
1.3+1.25
1.4+1.14
2.2+1.45

0.093 0.911

1.186 0.306

7.660 0.001

0.150 0.860

33.844 <0.01
32.091 <0.01
10.077

<0.01

25.966 <0.01

The Welch F test was calculated for groups without homogeneity. As a result of the homogeneity assessment, the Tukey HSD test was used to determine the difference between homogeneous groups, and the

Tamhane T2 test was used in non-homogeneous groups.
1: Who wants body weight gain; 0: Who is satisfied with their body image; -1:Who wants body weight loss.
*Different letters indicate statistical differences.

Body image perception reflects how the individual
wants to see themselves in their mind. In cases where
there is dissatisfaction with body image, eating behavior
disorders are reported to occur in individuals®. A study
emphasized that body image satisfaction decreased as
weight increased, and individuals with unhealthy diets
were less satisfied with their bodies®. In another study,
it has been reported that individuals with high body
weight tend to have more negative emotional intensity
and more emotional eating compared to individuals with
normal and low body weight™. In the present study, the
rate of those who were satisfied with their body image
was 23.8%. In this study, the total score of the emotional
eating scale was higher in those who wanted to lose body
weight than those who tried to gain weight. This may be
due to the relationship between the reason for weight
gain and food choice; it has been reported that individu-
als consume more high-fat and high-carbohydrate foods

to cope with their emotional state'”. This relationship
between body perception and picky eating may be as-
sociated with individuals’ eating behavior. In this study,
no difference was observed in the APEQ total score and
subgroups except for the subscale of mealtime avoidance
of APEQ according to body perception. Although PE
and disordered eating outcomes are positively related”,
childhood PE is associated with a lower frequency of in-
take of a variety of healthy foods among young adults®
but may not be related to body perception.

Picky eating behavior is a behavior that can lead to
symptoms of the eating disorder ARFID and has been
reported to cause body weight loss®. The relationship
between PE and body weight is not clear in the litera-
ture. While PE was associated with being underweight
in some studies®**, Finistrella et al.** in the present
study, it was associated with being overweight. In this
study, picky eating scores were higher in pre-obese and
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obese individuals compared to those with normal body
weight. This suggests that the increase in PE behavior
is associated with a decrease in fruit and vegetable con-
sumption®*¢ and may be due to a negative impact on
psychosocial and emotional states such as depression
and stress”®**!. This suggests that there may be an in-
crease in picky eating behavior in obese people because
changes in mood trigger emotional eating, and emo-
tional eating behavior is often associated with obesity”®.

It is reported that emotional eating is an essential fac-
tor in body weight gain, and 60% or more of obese in-
dividuals are emotional eaters”’. Emotional eaters are
less aware of intrinsic hunger and satiety cues. This is
thought to be partly because emotional eating is associ-
ated with stress that alters awareness of these internal
cues®®. More than 40% of the participants had a BMI
above 25, and 76.2% were dissatisfied with their body
image. Similarly, in this study, emotional eating was
higher in pre-obese and obese individuals than in lean
individuals (p <0.05). It is thought that the evaluation
of picky eating behavior, emotional eating behavior,
and psychological conditions such as depression, stress
and anxiety together will contribute to the literature.

To our knowledge, this is the first investigation into
how emotional eating, picky eating, and body image
are related. Body image dissatisfaction and emotional
eating are reported to be associated with various eating
behavior disorders such as bulimia, binge eating, and
compulsive eating®. To deal with body dissatisfaction,
intuitive eating is advised. This is described as having
a deep connection with one’s internal hunger and sa-
tiety signals and eating in response to these signals®.
However, reduction of emotional eating symptoms has
been suggested to address body image dissatisfaction®’.

Conclusion

This study linked emotional eating and body image
assessment, whereas picky eating and emotional eat-
ing were not. Data on the relationship between body
image perception, emotional eating, and picky eating
are limited. This study examined the relationship be-
tween body image perception, emotional eating, and
picky eating in individuals without chronic diseases.
It was found that body image dissatisfaction was asso-
ciated with emotional eating and its sub-dimensions.
Considering that body image dissatisfaction may cause
many eating behavior disorders, it is thought that regu-
lation of body perception will contribute to the pre-
vention of eating behavior disorders.

Kafkas J Med Sci 2024; 14(1):65-71

Although picky eating behavior is thought to occur
mostly in children, it is increasingly prevalent in adults.
In addition, picky eating behavior is associated with
body weight, quality of life, and mood disorders such
as depression, anxiety, and stress. Evaluation of PE sta-
tus in individuals during childhood may prevent PE in
adulthood positively.

In conclusion, PE is associated with emotional eating,
body weight, and body perception. It is thought that
there is a need to evaluate depression, anxiety, stress,
and quality of life parameters in future face-to-face
studies.

Limitations

This is the first study to evaluate the relationship be-
tween body image perception, emotional eating, and
picky eating. In addition, the fact that the participants
were conducted with healthy individuals is among
its strengths to avoid any other confounding factor.
Nevertheless, the study has a few limitations. Firstly,
evaluating depression, anxiety, and stress in the study
with data assessing the emotional states of the par-
ticipants could have had a positive effect in terms of
determining the emotional states of the participants.
Secondly, examining the quality of life in the study
could have been associated with picky eating behav-
ior. Finally, the study’s limitations include that body
weight and height were taken to identify the individu-
als in the study.
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ABSTRACT

Aim: Prestin molecule and transporter fructose GLUTS in the lat-
eral walls of outer hair cells are essential. This study aimed to in-
vestigate epigenetic alterations in the GLUT5 gene.

Materials and methods: The animals were divided into three
groups randomly. No injection was received in the first group
(n=3). Groups 2(n=3) and 3(n=6) were injected with intramuscu-
lar saline and sodium salicylate, respectively. Electrophysiological
measurements were performed at 1st, 2nd, and 8th hours to eval-
uate the acute effect and in 2 weeks to evaluate the chronic ef-
fect. Methylation of CpG dinucleotides in the promoter can lead to
dysregulated and repressed gene expression. Genomic DNA was
isolated from bone tissues, treated with bisulfite, and analyzed us-
ing methylation specific PCR (polymerase chain reaction) (MSP).
Epigenetic alterations in the GLUT5 gene were investigated by us-
ing the MSP method.

Results: There was a significant decrease in electrophysiologi-
cal measurements at all frequencies in the acute effect (p<0.01),
whereas there was no significant difference in the chronic effect
for Group 3 (p>0.05). However, methylation of GLUT5 was ob-
served to be increased during acute administration, followed by a
decreasing trend to normal during the chronic period.

Conclusion: Our findings show that methylation of GLUT5 may
decrease GLUT5 expression in lateral walls of outer hair cells,
thereby changing prestin-bound fructose transport in cell mem-
branes due to reduced GLUT5 expression.

Keywords: GLUT5; outer hair cells; cochlea; distortion product otoacoustic
emissions; sodium salicylate

OzZET

Amag: Prestin molekdli ve tasiyici fruktoz GLUT5S dis tiiy hiicrel-
erinin lateral duvarlarinda 6nemli bir pargasidir. Bu ¢calisma GLUT5
genindeki epigenetik degisiklikleri arastirmayr amaclamistir.

Materyal ve Metot: Hayvanlar rastgele (i¢c gruba ayrildi. Birinci
gruba enjeksiyon yapilmadi (n=3). Grup 2 (n=3) ve 3 (n=6)’e sirasiyla
kas ici salin ve sodyum salisilat enjekte edildi. Elektrofizyolojik
olcimler akut etkiyi degerlendirmek icin 1., 2. ve 8. saatlerde ve
kronik etkiyi degerlendirmek icin 2. haftada gerceklestirilmistir.
GLUT5 genindeki epigenetik degisiklikler Metilasyon spesifik PCR
yéntemi kullanilarak arastirildl.

Bulgular: Akut etkide tiim frekanslarda elektrofizyolojik élctimlerde
anlamli bir azalma gérilirken (p<0,01), kronik etkide Grup 3 icin
anlamli bir fark yoktu (p>0,05). Bununla birlikte, GLUT5 metilasyo-
nunun akut uygulama sirasinda arttigi ve ardindan kronik dénemle
birlikte normale dénme egiliminde oldugu gézlenmistir.

Sonug: Bulgularimiz GLUT5 metilasyonunun dis tiy hcrelerinin
lateral duvarlarinda GLUT5 ekspresyonunu azaltabilecegini ve
béylece GLUT5 ekspresyonunun azalmasina bagl olarak huicre
membraninda prestine bagl fruktoz tasimimini degistirebilecegini
gdstermektedir.

Anahtar kelimeler: GLUT5; dis tiy hiicreleri; koklea; distorsiyon (irtinii
otoakustik emisyonlar; sodyum salisilat
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Introduction

The mammalian cochlea is anatomically located with-
in the organ of Corti and consists of two types of hair
cells. The cochlea contains two types of hair cells:
inner and outer hair cells'. These cells have different
functions. While acoustic information is transferred
to auditory nerve fibers via the electrical signals of
inner hair cells (IHCs), outer hair cells (OHCs) en-
hance the stimulus mechanically by increasing vibra-
tions of the cochlear division”. OHCs are known to
amplify the vibration of the basilar membrane with a
pattern often referred to as the traveling wave or co-
chlear amplification. One of their unique character-
istics is their ability to alter their length in response
to changes in membrane potential, known as electro-
motility’. Prestin is a transmembrane motor protein
located on the lateral wall of OHCs* Prestin is essen-
tial for the cochlear amplification process, electromo-
tile responses and sharp frequency tuning*®. GLUTS5
(Glucose transporter type 5) is a fructose-specific
transporter, which is reported to be abundantly ex-
pressed in the OHC lateral wall and was initially sug-
gested as the OHC motor protein’. It has been shown
that GLUTS is not needed for OHC electromotility
and cochlear amplification®. The discovery of prestin
has become an academic interest concerning sugar
transport in OHCs'? as sugar transport is closely re-
lated to the response of OHC electromotility'®'2

Cytoplasmic anions (predominantly Cl-) are utilized
by prestin as an extrinsic voltage sensor and mediate
changes responding to changes in OHC membrane
potential®. By binding to prestin, these anions increase
their affinity and move intracellularly with alteration
in membrane voltage and simultaneous depolariza-
tion of OHCs, resulting in cell length shortening. In
contrast, during hyperpolarization, they move towards
the extracellular region, leading to increased length of
the cells*. Suppose the cytoplasm does not have any
monovalent anions. In that case, the shortened OHC
length is maintained in maximum contraction because
of the prestin molecules. In addition, the blocking ef-
fect of salicylate on prestin is a well-known phenom-
enon in auditory physiology. Salicylate can also affect
the physical properties of the stereocilia bundle by
reducing bending stiffness'>*. When OHCs become
damaged or dysfunctional due to excessive aspirin in-
take, this leads to decreased sensitivity in our ears and,
eventually, hearing loss if left untreated'41¢,

73

Epigenetics is heritable gene expression modifications
that occur without changes in the primary DNA se-
quence'’. Recent studies investigating the effect of age,
developmental variables and environmental variables
(stress, etc.) on base sequences have demonstrated gene
silencing by adding methyl groups through enzymatic
mechanisms in DNA molecules in carcinogenesis and
tumorigenesis. At the same time, demethylation was as-
sociated with gene activation'®*". This study aimed to
investigate epigenetic alterations in the GLUTS gene.

Materials and Methods

Animals

All animals were subjected to Bilateral otoscopic and au-
diological assessments, including 1-kHz high-frequency
DPOAE and tympanometry tests. The tympanometry
and DPOAE measurements were used to determine
Otoacoustic Emissions (OAE) (Madsen Capella-
Denmark/GN Otometrics A/S). The probe device was
placed in the ear canal and stationary with measuring
equipment. Animals have been placed in a soundproof
room. All measurements were performed using sodium
pentobarbital (40 mg/kg) when the guinea pigs were
put under general anesthesia with a warming blanket,
and the body temperature was maintained at 38°C.

Treatment Protocol

Twelve animals (n=24 ears) with normal electrophysi-
ological results were randomly stratified into three
groups: Group 1 was the control group, Group 2 was
the placebo control, and Group 3 was the sodium salicy-
late group. The guinea pigs in Group 1 (negative control
group, n=6 cars) received no drug. Group 2 (positive
control group, n=6 ecars) received physiological saline
(NaCl 0.9%) at a dose of 200 mg/kg/day twice daily by
subcutaneous injection for two weeks. Group 3 (experi-
mental group, n=12 ears) received salicylate at 200 mg/
kg/day twice daily by subcutaneous injection for two
weeks?>?. Electrophysiological measurements to con-
firm the chronic effect” were performed immediately
before sodium salicylate injection (Day 0), and at the
end of 2 weeks, DPOAE measurements were performed
1 hour before and 2—8 hours after the injections to ad-
just the acute results. After electrophysiological record-
ings, all animals were sacrificed under 200 mg/kg so-
dium pentobarbital (high-dose anesthesia), followed by
dissection of the temporal bones for DNA purification
to assess the acute (0 to 8 hours) and chronic (8 hours
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to 2 weeks) effects of salicylate administration®*%. The
possible methylations in the promoter of the GLUTS5
gene were evaluated by MSP. Freshly dissolved 200 mg/
kg sodium salicylate from Sigma (St. Sigma-Aldrich;
Germany) was administered intramuscularly twice-daily
injections for two weeks***%7,

Electrophysiological Recordings

The acoustic stimulation tones referred to as primary
frequencies were f1 and f2. L1 and L2 as primary levels
were adjusted individually, and the frequency ratio £2/
f1 was fixed at 1.22. Stimulant degrees were fixed at 65-
and 55-dB sound pressure levels (SPL) for L1 and L2,
respectively. Several essential aspects were evaluated
when generating DPOAE results between 0.75 and 8
kHz with 2f1-f2 mode. The duration of the test was
60 seconds. The amplitude at least 3 dB higher than
the mean background noise level sampled in various
frequencies surrounding the emission frequency is a
widely accepted criterion for detecting and confirm-
ing DPOAE. S/N-R (frequency-specific signal/noise
ratios) was evaluated in both ears of the experimental
animals (guinea pigs)*.

Genomic DNA Isolation

The temporal bones were frozen in liquid nitrogen
and then shattered, and otic capsules were exposed
and resected. These processes were performed in a
separate porcelain bowl to prevent contamination
of sample DNA and DNA from other tissues. The
GeneMATRIX DNA (Cat No. 220342, Eurx, Poland)
kit was used to isolate DNA from the resected otic cap-
sules according to manufacturer specifications.

e R R e = S B ) R {22 |1

1 CCCCCACCCoGGCCCaCCCaTCCCTECCCTCCGOGLaRATOCCTOGTTTAAAAGCAGAAGTGOATCCCAGGCAGCGAGGECGLCGAAGGLETTATTCTGAC
TIRERN

1 TTTTTATTCGGGTTCGTTCATTTTTGT TTITCGECGGATGTTTGGT T TAAAAGTAGAAGTGGATTTTAGGTAGCGAGGGCGTCGAAGGGGTTATTTTGAT

Methylation Specific Polymerase Chain Reaction

Methylation-specific PCR (MSP) is the most widely
used tool for qualitative DNA methylation analysis,
and it has many advantages, such as simplicity of de-
sign and implementation and sensitivity in detecting
small amounts of methylated and aberrant DNA.
Bisulfite conversion is a common approach for DNA
methylation analysis in gene-specific analysis studies.
By treating DNA with bisulfite, cytosine is converted
to uracil. At the same time, 5-methylcytosine remains
intact, providing information on methylated regions
of DNA, even with a single nucleotide change. The
MSP is a PCR-based method routinely used for
gene-specific DNA methylation analysis after bisul-
fite treatment. DNA concentration and quantifica-
tion were determined at 260/280 nm with Nano-200
nucleic acid analyzer spectrophotometry. Next, 10 uL
of DNA was taken from each sample. Bisulfite treat-
ment was done according to the EpiJET Bisulfite
Conversion Kit (K1461, Thermo Fisher Scientific,
USA) and followed the manufacturer’s recommenda-
tions. This treatment transforms non-methylated cy-
tosines to thymine but does not convert methylated
cytosines. The CpG sequences in the promoter-exon1
connection of the GLUTS5 gene were identified using
MethPrimer 2.0 to change the region®. Methylation-
specific PCR was carried out using the following
protocols:

Polymerase chain reaction conditions for the methyl-
ated and unmethylated residues (Fig. 1):

Polymerase chain reaction primers for promoter-exon1

linkage zone of GLUTS (SLC2A5),

Gee

HiLl e AR RARET =Rl | 1]

6ee

MELSon003n00aa3onabniidnridis

x| 1: 1] | 1ead] o] | 440044

CGGCCTGGCTATAAATACCOGACTECGCCCOATEOCCAAAGT GCACTGCTGTGATTCTCCGTGCAGTGCGTGCTECCCTEEGAGCCCOGGLCCOGLCTGCAL
AR E :

601 CGRTTTGGT TATARATATCGGATTELGTTCGGTGGTTAAAGTGTATTGTTIGTGATTTTTCGTGTAGTGCGTGTTGTTTTGEGAGTCGGTTTCGTTTGTAT

Frinine

UF1>5550 5555355555050 505

700

S AR RE A (NIRRT
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781 AGCAACGATGGAGCAGCCCAGCGACCCOAAGAAGAGGAALAGLLOTRAGTACCCCACCTCOOCCOLLOCCTROGACCCCTG
++| |1 sl e 4e]iset] ] | 111 |1 : 8 e
701 AGTAACGATGGAGTAGTTTAGCGATTCGAAGAAGAGGAAAGGGGTGAGTATTTTATTTTTITICGTCGTTTGGGATTTTTG 78@
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Figure 1. GLUT5 methylated and unmethylated primers in original sequence.
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Figure 2. Mean baseline S/N-R values in all groups.
MetForward:
AAAGTAGAAGTGGATTTTAGGTAGCG-3
MetReverse:

CAATACACTTTAACCACCGAAC, PCR prod-
uct: 99 bp,

UnMetForward:
GAAGTGGATTTTAGGTAGTGAGG,

UnMetReverse:
CACAACAATACACTTTAACCACCA,PCR
product: 98 bp.

Polymerase Chain Reaction Conditions and Agarose Gel
Imaging

The buffer of PCR 1x, MgCl, (Thermo Fisher
Scientific) and, two mM, Dimethylsulfoxide (DMSO):
5% (v/v) (Thermo Fisher Scientific) and, dNTP: 1.25
mM (Thermo Fisher Scientific) and, M/U Primer
Forward: 10 pmol, M/U Primer Reverse: 10 pmol, Taq
Polymerase: 1U (5U/uL) (Thermo Fisher Scientific)
and sample DNA: 100 ngand dH, O was used to reach
a minimum of 20 uL and the conditions for PCR were
as follows: 94°C 10Q’initiation, 94°C 407, 55°C 35’
72°C 357 40 cycles, 72°C 7’ending.

All PCR products were spotted with EtBr (Thermo
Fisher Scientific) on 2.5% agarose gel, and bands ac-
cording to their pixel densities were evaluated using

MiniBIS DNR Gel Analyzer***.

Statistical Analysis

Statistical analyses were performed after checking the
standard normal distribution of data (IBM Statistical

Package for Social Sciences (SPSS) program version
19 for Windows; IBM Inc., Chicago, IL, USA). Since
the data are unsuitable for parametric tests, intragroup
comparisons were tested using the Wilcoxon test, and
intergroup comparisons were made using the Mann-
Whitney U test. The Kruskal-Wallis test was applied
when more than two groups were involved in inter-
group comparisons. Graphical results were plotted as
mean +1 standard error of the mean for each group.

Results

We evaluated the effect of sodium salicylate on the elec-
tromotive responses of OHCs using the S/N-R param-
eters in DPOAE measurements using the 2f1-f2 mode.
During initial measurements (p>0.05), there was no
statistical difference between the groups’ DPOAE S
/ N-R responses. S / N-R values were above 3 dB at
all frequency levels in the control group for DPOAE
tests. An increase in S/N-R values was noted from low
frequency to high frequency due to the mobility of
OHC:s in the cochlea (Fig. 2). Error bars represent one
standard error of the mean and are plotted for Group
1, Group 2 and Group 3. They were comparable across
all three groups.

There was no statistically significant difference in
DPOAE S/N-R responses between 0.75 kHz and 8
kHz in Group 2 (p>0.05) (Fig. 3). Error bars repre-
sent one standard error of the mean and are plotted
for the control and the other groups. They were com-
parable across all three groups. In Group 3, a statisti-
cally significant decrease was detected in DPOAE
S/N-R responses starting at 1 hour (p<0.01), indicat-
ing the acute effect of sodium salicylate (Fig. 4) and a
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Figure 3. S/N-R values during sodium salicylate medication administered to guinea pigs in Group 2. The figure depicts
changes in DPOAEs during acute (1 hour and 8 hours) and chronic (8 hours to 2 weeks) periods.
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Figure 4. S/N-R values during sodium salicylate medication administered to guinea pigs in Group 3. The figure depicts
changes in DPOAEs during acute (1 hour and 8 hours) and chronic (8 hours to 2 weeks) periods.

statistically significant decrease in DPOAE S / N-R
responses (p<0.01) occurred at 2 hours after sodium
salicylate injection; however, those changes were ob-
served to return to baseline at 8 hours. Comparison
of Group 1 and Group 3 during sodium salicylate ad-
ministration showed a statistically significant decrease
in DPOAE S/N-R responses in Group 1 (p<0.01). In
contrast, this important difference was not observed at

8 hours (p>0.05).

There was a substantial increase in DPOAE S/N-R
response (p>0.05). However, long-term salicylate
administration’s differences were insignificant (Fig. s
3 and 4). Starting from 8 hours, the increase and the

Kafkas J Med Sci 2024; 14(1):72-79

DPOAE S/N-R responses declined to baseline val-
ues within two weeks. Figure 3 shows no statistically
significant difference between the DPOAE S / N-R
responses at Group 2 frequencies (p>0.05). There is
no statistically significant difference between Group 2
and Group 1 (p>0.05) at any of the frequencies during

long-term sodium salicylate administration.

The present research investigated GLUTS gene pro-
moter methylation in cochlear DNA from guinea pigs
via a methylation-specific polymerase chain reaction.
No methylation was observed in the GLUTS gene pro-
moter at 2 hours after acute salicylate administration
in Group 1 and Group 2 (Fig. 5). However, significant
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Figure 5. Polymerase chain reaction shows increased methylation at 2 hours after sodium salicylate administration (T1—
T6:Group 3). No methylation was observed in the GLUT5 gene sequence on DNA as the acute effect at 2 hours in Group 1

(K1-K4) and Group 2 (K4-K7).
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Figure 6. Polymerase chain reaction results in all groups at two weeks (K1-K4:Group 1, K4—-K7:Group 2; T1-T6:Group 3). No

methylation was observed in the GLUT5 gene sequence on DNA, as the chronic

methylation was observed with acute administration
in Group 3 (Fig. 5). On the other hand, there was no
methylation in the GLUTS5 gene with chronic sodium
salicylate administration (Fig. 6). In chronic salicylate
administration, GLUTS was shown to be unmethyl-
ated, showing the potential activity in the GLUTS5
gene. Significant methylation was observed in the
GLUTS gene on DNA as the acute effect (Figure 5);
however, a chronic effect on DNA was not observed
in the same gene during sodium long-term salicylate
administrations (Figure 6). Whereas DNA unmethyl-
ation of the region revealed the activated GLUTS5 gene,
DNA was not methylated in GLUTS5 gene Group 1
and Group 2 (Fig. 6) under the effect of chronic salicy-

late administration at two weeks.

effect was two weeks in any of the groups.

Discussion

Several studies have shown that age, developmental,
and environmental factors (e.g., stress) may cause gene
silencing by methylation of nucleotide sequences®.
While this appears to cause only chemical changes
in DNA by methylation/demethylation under the
circumstances, it has also been correlated with gene
activation/inhibition, for example, carcinogenesis.
Salicylates are well-known ototoxic agents** . The
acute effect of a single-dose salicylate injection revers-
ibly reduces the mobility of outer hair cells. In con-
trast, chronic salicylate administration increases neu-
ronal activity, often causing reversible hearing loss and
tinnitus®.
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As a membrane protein, prestin can selectively trans-
port the sugar molecule® on the lateral wall of OHC:s.
Salicylates can affect GLUTS!, as well as affect sugar
transport in guinea pig OHCs". In recent studies, de-
creased DPOAE values were observed in the cochlea’s
outer hair cells under the acute effect of a single salicy-
late injection, while these values are back to baseline
with chronic administration. In the present study,
S/N-R levels in DPOAE measurements were signifi-
cantly reduced when 200 mg/kg sodium salicylate
was administered acutely by subcutaneous injection™.
Studies on prestin have reported a potential hear-
ing loss and decreased DPOAE responses in prestin-
knockout experimental animals>**%.

Sodium salicylate is known to block the OHC electromo-
tility response’®. Prestin acts as an extrinsic voltage sensor
by binding Cl ions. Acting as an antagonist and compet-
ing with Clions, sodium salicylate competitively binds to
the Cl-binding sites of prestin, by inhibiting OHC elec-
tromotility'?. However, during long-term administration
of sodium salicylate, S/N-R values significantly increase
in DPOAE measurements. Salicylate binding to the Cl-
bindingsites of prestin has been found to have an acute ef-
fect on outer hair cells (OHCs), leading to their inactiva-
tion. This is because salicylates bind strongly with chloride
ions, which are necessary for OHCs normal functioning.
Our findings show long-term salicylate administration
may alter chloride ion concentrations and increase elec-
tromotile OHC responses. We think GLUTS methyla-
tion during the acute effect of salicylate administration
may block GLUTS expression. As shown in our previous
study”, the decrease in DPOAE recordings during the
acute effect suggests a possible association with the block-
ade of prestin.

Conclusion

Our current results have shown that salicylate admin-
istration may increase the methylation of GLUTS dur-
ing acute administration but return to baseline levels
with chronic administration. This study suggests that
epigenetic regulation of fructose transport may be
prestin-dependent. Consequently, prestin-mediated
transport of fructose may be associated with OHC
electromotility.

The main result of this study is the methylation ob-
served in the GLUTS gene, which is a fructose trans-
porter, under the acute effect of salicylate administra-
tion, and methylation of GLUTS returned to baseline
levels during chronic administration.

Kafkas J Med Sci 2024; 14(1):72-79

Ethics Approval

In this study, we used 12 healthy young or adult pig-
mented Cavia porcellus (Guinea pigs) with auropalpe-
bral reflexes (weight range, 200-320 g) upon obtaining
the approval of the Animal Care and Use Committee
of the University on October 6, 2015.
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ABSTRACT

Aim: Survival data for patients with hepatocellular carcinoma
(HCC) is heterogeneous. We aimed to analyze the survival and cost
of treatment in cirrhotic patients with HCC.

Materials and methods: From May 1998 to March 2015, 157 pa-
tients with HCC diagnosed and treated in a single center were
assessed retrospectively. Etiology, biopsy findings, Child-Pugh-
Turcotte (CPT) scores, Barcelona Clinical Liver Cancer (BCLC)
stages, treatment response, cost, and prognostic factors were re-
corded. Deaths due to complications of cirrhosis or other diseases
were excluded.

Results: 157 patients (82.8% male) with a mean age of 62.2+11.4
years at diagnosis were included. Etiology was HBV (56%), HCV
(26.1%), cryptogenic (11.5%), and others (6.4%). Median lesion
diameter was 4 (0.5-28) cm. 1, 2, and =3 lesions were present
in 46.5%, 19.1%, and 34.2% of patients, respectively. Treatments
were as follows: palliative (n: 53), transarterial chemoembolization-
TACE (n: 53), radiofrequency ablation-RF (n: 14), radioemboliza-
tion (n: 3), alcohol (n: 5), and chemotherapy (n: 14). Resection (n:
9) and transplantation (n: 6) were amenable in few patients. Before
treatment, 114 (72.6%) patients were in the CPT A/B group, but 93
(59.3%) of all patients were initially staged as BCLC-C/D. Overall
survival was 11.6+0.9 months, with 32% probability of surviv-
ing one year. Kaplan-Meier analysis revealed that pre-treatment
CPT score, BCLC stage, TACE, and resection significantly affect
survival. Cox regression defined BCLC stage (stage B: HR=9.58,
95% CI=1.03-88.98, p=0.047; stage C: HR=13.41, 95% CI=1.37-
130.85, p=0.026, stage D: HR=24.72, 95% CI|=2.33-262.46,
p=0.008) and TACE (HR=2.36, 95% CI=1.18-4.71, p=0.015) as
independent predictors of survival.

Conclusion: Treatment modalities were not significantly different
in terms of cost (p=0, 656). Hepatocellular carcinoma was usu-
ally diagnosed late, and treatment modalities were similar in cost.
Barcelona clinical liver cancer stage and TACE were predictive of
survival.

Keywords: hepatocellular carcinoma; cirrhosis; treatment methods; survival;
cost-effectiveness

OZET

Amag: Hepatoselliiler karsinom (HSK) tanisi alan hastalarin
sagkalim verileri farklilik gdstermektedir. Calismamizin amaci,
HSK tanisi alan sirotik hastalarin tedavi ile iliskili olarak maliyet ve
sagkalim verilerini incelemektir.

Materyal ve metot: Mayis 1998 ve Mart 2015 tarihleri arasinda
tek merkezde tedavi gbren, 157 hastanin bilgileri tarandi. Etiyoloji,
biyopsi sonucu, Child-Pugh-Turcotte (CPT) skoru, Barcelona
Clinic Liver Cancer (BCLC) evrelemesi, tedavi cevabi, maliyet ve
prognostik faktérleri kaydedildi. Siroz komplikasyonlar ve diger
hastalaliklara bagl vefat edenler ¢alismadan ¢ikarildl.

Bulgular: 157 hastanin (%82,8 erkek) tani anindaki ortalama yasi
62,2+1,4 yil idi. Etiyolojide HBV (%56), HCV (%26,1), kriptojenik
(%11,7) ve diger patolojiler (%19,1) mevcuttu. Ortanca kitle boyutu
4 (0,5-28) cm idi. Kitle sayilarina gére %46,5 tek kitle, %19, 1’inde iki
adet kitle ve %34,2 hastada ise =3 kitle saptandl. Uygulanan teda-
viler, palyatif (n: 53), transarteriyel kemoembolizasyon-TAKE (n: 53),
radyofrekans ablasyon-RF (n: 14), radyoembolizasyon (n: 3), alkol
(n: 5) ve kemoterapi (n: 14) idi. Rezeksiyon (n: 9) ve transplantasyon
(n: 6) sadece birkag hastaya uygulanmisti. Tedavi éncesi, 114 hasta
(%72,6) CPT A/B idi. Fakat baslangicta tim hastalann %59,3’(inde
(n: 93) BCLC evrelemesi B/C idi. Ortalama sagkalm 11,6+0,9 ay ve
bir senelik sagkalim olasiligi %32 olarak saptandi. Kaplan-Meier ana-
lizi ile incelendiginde tedavi éncesi CPT skoru, BCLC evresi (evre B:
HR=9,58, %95 G.A.=1,03-88,98, p=0,047; evre C: HR=13,41, %95
G.A.=1,37-130,85, p=0,026, evre D: HR=24,72, %95 G.A.=2,33-
262,46, p=0,008), TAKE yapilmas! (HR=2,36, %95 G.A.=1,18-4,71,
p=0,015) ve rezeksiyon yapilmasinin sagkalimla anlamli olarak iliskili
oldugu bulundu. Cox regresyon analizine gére BCLC evrelemesinin,
sagkalim (zerinde bagimsiz risk faktérii oldugu saptandi. Tedavi mo-
daliteleri arasinda maliyet agisindan anlamli fark saptanmadl. (p=0,656)

Sonug: Hepatoselliiler karsinom tani aninda, 6ncelikle rezeksi-
yon ve transplantasyon uygunlugu degerlendirilmeli, kiiclik kitlel-
erin varliginda ise RF dlisiinilmelidir. Hepatoselliiler karsinom icin
erken dénemde uygulanan klratif tedavilerin maliyet acisindan
daha etkin oldugunu, BCLC evresi ve TAKE uygulamasinin ise
sagkalim acgisindan 6nemli oldugunu gézlemledik.

Anahtar kelimeler: hepatoselliiler karsinom; siroz; tedavi metodlari; sagkalm;
maliyet
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Introduction

Hepatocellular carcinoma (HCC) is a tumor origi-
nating in the liver'. Globally, it ranks sixth among all
malignancies and fourth in cancer-related deaths®*.
The average survival time is 6 to 20 months. This type
of carcinoma is mainly observed in males between 50
and 70>¢. The most prominent risk factor known in
the etiology is cirrhosis’. While alcohol consumption
is the most common cause of cirrhosis-related HCC
in Europe, hepatitis B (HBV) and hepatitis C virus
(HCV)-associated chronic hepatitis are the leading
causes in Tiirkiye®. Turkiye is in the intermediate inci-
dence group in terms of HCC?. It is also established
that non-alcoholic steatohepatitis (NASH) and diabe-
tes mellitus play a role in the development of HCC'.

Etiologic factors, clinical status of the patient, stage of
the disease, and comorbidities should be assessed in the
treatment of HCC, which is usually diagnosed at an
advanced stage despite known risk factors. Treatment
options include surgical resection, transplantation,
transarterial radioembolization (TARE), percutane-
ous radiofrequency ablation (RFA), transarterial che-
moembolization (TACE), transarterial embolization
(TAE), and sorafenib. Treatments may vary depending
on how advanced the disease is at the time of diagno-
sis, liver reserve, and comorbidities. The present study
aimed to analyze the effects of different treatment op-
tions on survival and the cost of treatment in patients

who were followed and treated for HCC.
Materials and Methods

This cross-sectional retrospective study was conducted
in the Gastroenterology Clinic of Baskent University
Adana Dr. Turgut Noyan Training and Research
Hospital. The study was approved by the Bagkent
University Research Board (KA14/177). Three hun-
dred potential HCC patients with International
Classification of Diseases (ICD) code C22.0 who were
seen in the Training and Research Hospital between
June 1998 and January 2015 were analyzed. Data on
the patients were obtained from the hospital data bank.
Missing information and data updates were completed
in consultation with patients or their relatives. Seventy-
seven patients with inconsistent/uncertain pathology
findings and incorrect ICD coding were excluded.

Patient Selection

From a total of 223 patients, those with a second malig-
nancy other than HCC, fibrolamellar variant, suspicious
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223 patients with HCC

Mo regular follow-up

Refusing treatment for HCC <
Other causes of death -
Unavailable -
Fibrolamellar variant <

v
with pathology results

157 patients were included

Figure 1. Algorithm for patient selection.

pathology results, other primary or secondary tumors of
the liver, and those with severe immunosuppressive agents
were excluded. Additionally, patients with incomplete
documentation, patients without regular follow-ups, and
patients who died due to cirrhosis complications after
HCC diagnosis were also excluded from the study (Fig.
1). After applying exclusion criteria, 157 patients diag-
nosed with HCC were included in the study.

Diagnosis of Hepatocellular Carcinoma

The current guidelines of the American Association
for the Study of Liver Disease (AASLD) were used to
diagnose HCC®''2, The diagnosis was made by assess-
ing serum AFP levels and radiologic imaging features
(large and/or arterial hypervascularity)'’.

® For patients seen between 1998 and 2010, the AASLD
2005 guidelines (at least 1 criterion) were followed:

- Specific radiologic sign with two different imag-

ing modalities such as MRI, CT, or USG,

- Alpha-fetoprotein (AFP) >200 ng/mL and spe-
cific radiologic signs by MRI or CT,

— DPathological criterion.

o For patients seen between 2010and 2015, the AASLD
2010 guidelines (at least 1 criterion) were utilized:
- Specific radiologic signs by MRI or CT,

— DPathological criterion.

Disease Burden and Prognostic Assessment

Etiology, duration of chronic liver disease, time from
the diagnosis of chronic liver disease to the diagnosis
of HCC, number of masses (1,2, or 23 (multiple)), pa-
thology results, and treatment modalities were analyzed.
Disease severity was graded based on the Child-Pugh
Turcotte (CPT) and Barcelona Clinic Liver Cancer
(BCLC) staging systems. The treatments (curative, pal-
liative, or symptomatic), pre-and post-treatment CPT

Kafkas J Med Sci 2024; 14(1):80-86
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and BCLC stages, AFP values, and mass sizes were re-
corded. All patients were subjected to survival analysis.

Cost Analysis

Treatments were divided into surgical, systemic, and
local treatments. Palliative treatments were excluded
from the cost analysis as they included symptomatic
treatments. Total price values in terms of patient and
institutional payments were calculated in Turkish Lira
(TRY). The average US dollar exchange rate between
1998 and 2015 was TRY 2.03 (https: //www. tcmb.
gov. tr/). Local ablative treatments were calculated
proportionally to the number of applications, and sys-
temic chemotherapy was calculated proportionally to
the number of courses. Surgical procedures with a total
(package) price are calculated based on this price.

Statistical Analysis

Statistical analysis was performed with the IBM
Statistical Package for Social Sciences (SPSS) program
version 17.0 package program. Nonparametric values
were expressed as numbers and percentages, while
parametric values were expressed as mean and stan-
dard deviation. Chi-square and Fisher Exact tests were
employed to compare parametric data. The Mann-
Whitney U test was utilized for non-normally distrib-
uted data. Survival evaluations were performed using
Kaplan-Meier analysis. Cox Regression Analysis was
used to analyze the factors affecting mortality based on
the survival analysis results. The dependent variable in
the regression analysis designed to assess risk factors on
life expectancy was set at overall survival. The statistical
significance level for all tests was set at p=0.05.

Results

Amongthe 157 patients in the study, 17.19% were wom-
en, and the mean age for all patients at diagnosis was
62.2+11.4 years. The etiology was HBV 57.3%, HCV
26.1%, NASH 3.8%, alcohol 4.4%, and cryptogenic
11.4%. The median mass size was 4.0 cm (0.5-28.0).
Child-Pugh Turcotte and BCLC stages pre- and post-
treatment were found to be statistically and significantly
different (for both; p<0.001). Diagnostic methods, bi-
opsy results, mass sizes, CPT — BCLC scores, and treat-
ment modalities are summarized in Table 1.

In the pre-treatment assessment, the number of masses
did not affect the CPT score at the time of diagnosis
(p=0.279). Recurrence of HCC was detected in 21.7%

of all patients. However, no data on the recurrence
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Table 1. Diagnostic methods, pathology results, mass sizes, and disease staging

n (%)
Diagnostic method Radiology and AFP 34(21.7)
Biopsy 123 (78.3)
Pathology result Differentiated 26 (16.6)

Less differentiated 4(2.5)

Clear 3(1.9

Other / mix 33 (21)
Malignant epithelial 17 (10.8)

Medium differentiation 6(3.8)
Good differentiation 17 (10.8)
Indiscriminate> 17 (10.8)
Number of audiences 1 73 (46.5)
2 30(19.1)
3 16 (10.2)
>3 38 (24.2)
Pre-treatment HSK CPT stage A 62 (39.5)
staging CPT stage B 52 (33.1)
CPT stage C 43 (27.4)

BCLC stage 0 1(0.5)
BCLC stage A 16 (10.2)
BCLC stage B 47 (29.9)
BCLC stage C 40 (25.5)
BCLC stage D 53(33.9)

Post-treatment HCC CPT stage A 6(3.8)
staging CPT stage B 21(13.4)
CPT stage C 130 (82.8)

BCLC stage 0 -
BCLC stage A -

BCLC stage B 4(2.5)

BCLC stage C 13 (7.6)
BCLC stage D 140 (89.8)
Treatment methods Palliative treatment 53(33.8)

Trans arterial radioembolization 3(1.9
Trans arterial chemoembolization 53 (33.8)

Percutaneous radiofrequency ablation 14 (8.9)

Alcohol injection 5(3.2)

Resection 9(5.7)
Chemotherapy 47 (29.9)

Transplantation 6(3.8)

=There was no differentiation in the pathology report.
BCLC: Barcelona Clinic Liver Cancer; CPT: Child-Pugh Turcotte.

status of 39.6% of the patients could be found in the
records. A total of 91.1% of the patients were found
to be deceased at the time of the study, according to
telephone calls and/or hospital records. The mean sur-
vival time was 11.6+0.9 months. The 12-month sur-
vival probability of patients was 32%. Factors affecting
survival in HCC patients are summarized in Table 2.

Low pre-treatment CPT stage, low BCLC stage, and
TACI were associated with a positive effect on survival
(p<0.001 for all). Mass resection was also positively af-
fected survival (p=0.008) (Fig. 2). Furthermore, an in-
crease in CPT stage from A to C and BCLC stage from
0 to D were associated with a negative effect on survival.
However, disease etiology, RFA, alcohol injection, or che-
motherapy did not significantly affect survival (p>0.05).



Table 2. Survival factors and risk
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Alive; n: 14; n (%) Exitus; n: 143; n (%) p
Gender (F) 4(14.8) 23(85.2) 0.264
Age at the time of diagnosis of HCC* 65 (16-72) 63 (27-93) 0.695
Time elapsed between the diagnosis of chronic liver disease and HCC (months)* 22 (1-141.0) 18 (0-182) 0.424
Etiology HBV 10 (71.4) 81 (55.9) 0.080
HCV 4 (28.6) 37(25.9) 0.760
NASH 0(0.0) 6(4.2) 1.000
Cryptogenic 1(7.1) 17 (11.9) 1.000
Alcohol 1(7.1) 6(4.2) 0.487
Mass Size (cm) 3(1-13) 4(0.5-28) 0.221
Number of mass 1 7 (50) 66 (46.2) 0.413
2 4 (28.6) 26 (18.2)
3 2(14.3) 14 (9.8)
Multiple 1(7.1) 37 (25.9)
Pre-treatment AFP (ng/mL) * 6.5 (1.0-1560) 318 (3-1162686) 0.0001
Post-treatment AFP (ng/mL) * 13.4 (4.0-6315) 703 (2.2-1050724) 0.056
Treatment initiation time (months)* 1.5 (0-160) 1(0-12) 0.550
Treatments Palliative 2(14.3) 51 (35.7) 0.142
Radioembolization - 3(2.1) 1.000
TACE 5(35.7) 48 (33.6) 1.000
FRG 1(7.1) 13(9.1) 1.000
Alcohol injection 1(7.1) 4(2.8) 0.377
Resection 1(7.1) 8(5.6) 0.579
Chemotherapy 2(14.3) 45 (31.5) 0.232
Transplantation 2(14.3) 4(2.8) 0.090
Total cost (TL)* 923.1 (542.1-84086.5) 1022 (0-84000.7) 0.656
Length of stay (days)* 6.0 (2-15) 5.5 (0-26) 0.857

* average (min-max).

AFP: Alpha feto-protein; HCC: Hepatocellular carcinoma; TACE: Transarterial chemoembolization; RF: Radiofrequency ablation; NASH: Non-alcoholic steatohepatitis; HBV: Hepatitis B virus; HCV: Hepatitis C virus.

Age, baseline CPT and BCLC stages, and receipt of
TACE, RFA, alcohol injection, resection, and chemo-
therapy were included in the regression model, analyzing
the effect of treatment modalities and scoring systems
on survival. Age, initial CPT stage, RFA, alcohol injec-
tion, resection, and chemotherapy alone were not found
to be risk factors for survival (p>0.05). Pre-treatment
BCLC stage and TAC were detected as independent
survival risk factors. Barcelona clinic liver cancer stage 0

and CPT stage A did not affect exitus (Table 3).

The average HCC treatment for one patient was
TRY 7722.50+1946.50 (approximately 3600 USD).
Regardless of etiology, diagnosis mode, and size, the
number of masses did not make a statistically significant
difference in cost. However, it was demonstrated that as
the pre-treatment CPT and BCLC stages increased, the
cost spent also increased (p=0.003) (Table 4).

Discussion
After applying exclusion criteria, 157 HCC patients

were included in this retrospective cross-sectional study.
The hepatitis B virus was detected to be the primary
etiologic agent, and cases were more common in the
male gender. In patients diagnosed with HCC, having
an early BCLC stage at the time of diagnosis and being

able to perform TACE may increase survival. It was also
found that patients with high CPT and BCLC stage at
the time of HCC diagnosis had higher treatment costs.

HCC is closely associated with advanced liver injury and
cirrhosis due to different underlying causes'. The most
common etiologic agents are hepatitis viruses. Hepatitis
B and HCV cause 60% and 33% of cases in developing
countries and 23% and 20% in developed countries, re-
spectively'>'%. In a multicenter study involving 963 pa-
tients with chronic liver disease in Tiirkiye, the primary
etiology for 57.6% of patients was HBV; for 16.5%, it
was HCV; and for 14.2%, it was chronic alcohol use
(more than ten years)”. The median age at diagnosis
of HCC is 50-60 years in Asia and Western Europe,
and it is more common in men regardless of region'®"".
Although the mean age at diagnosis in the present study
was similar to that in European countries, the interval
between liver disease and tumor diagnosis was shorter.
This may be due to a later detection of the disease and/or
etiologic factors. It is recognized that the median surviv-
al in HCC is between 6 and 20 months'®-?!. The mean
survival of the patients in this current study correlated
with the literature.

When CPT and BCLC stages, which are essential in
the follow-up and treatment of HCC, were evaluated,
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Figure 2. Effect of scoring methods and treatments on survival.
Table 3. The effect of treatment methods and scoring systems on life expectancy
B Standard Error  Forest Degree of freedom p Hazard Risk  95% Confidence Interval
Age at the time of diagnosis of HCC ~ -0.01 0.009 0.33 1 0.562 0.99 0.98/1.01
CPT Stage A* - - 1.96 2 0.376 - -
CPT Stage B -0.11 0.227 0.25 1 0.616 0.89 0.57/1.39
CPT Stage C 0.35 0.359 0.93 1 0.334 1.41 0.70/2.86
TACE 0.86 0.352 5.96 1 0.015 2.36 1.18/4.71
FRG 0.32 0.340 0.86 1 0.354 1.37 0.70/2.67
Alcohol injection 0.23 0.539 0.19 1 0.663 1.26 0.44/3.64
Resection 0.54 0.468 1.32 1 0.250 1.71 0.68/4.28
Chemotherapy 0.03 0.269 0.01 1 0.903 1.03 0.61/1.75
BCLC Stage 0 * - - 27.69 4 0.000 - -
BCLC Stage A 0.64 1.151 0.31 1 0.576 1.903 0.20/18.17
BCLC Stage B 2.26 1.137 3.95 1 0.047 9.58 1.03/88.98
BCLC Stage C 2.60 1.162 4.99 1 0.026 13.41 1.37/130.85
BCLC Stage D 3.21 1.205 7.08 1 0.008 24.72 2.33/262.46

*Referenced (dependent) variable.
BCLC: Barcelona Clinic Liver Cancer; GPT: Child-Pugh Turcotte.

it was observed that more than half of the patients
in the present study were in CPT stage A. However,
when tumor size, performance, and liver reserve were
assessed, most of the patients were found to be in an
advanced BCLC stage. The presence of HCC in the
setting of advanced chronic liver disease with a high tu-
moral burden reduces treatment options. Tumor resec-
tion can be a curative treatment option in BCLC Stage
0 patients and BCLC Stage A patients with a single
tumoral lesion, preserved liver reserve, and no portal
hypertension. Liver transplantation can provide a cure

Kafkas J Med Sci 2024; 14(1):80-86

for HCC patients with portal hypertension within the

Milan criteria?®?.

The present study revealed that resection and trans-
plantation could be applied to very few patients be-
cause most had advanced liver disease and/or extensive
tumors. Transarterial chemoembolization and ablative
therapies have come to the forefront in patients on
the liver transplant list in whom RF or surgical treat-
ment options are not suitable as bridging therapy*.
We observed that the TACE treatment option was




Table 4. Cost analysis according to disease characteristics (TL)
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n Average At least At the most p
CPT Stage A 52 1326.2 85.8 84086.5 0.003
Before treatment Stage B 40 923.1 103.2 84000.7
Stage C 10 4966.4 - 84000.7
BCLC Stage 0 1 542.1 542.1 542.1 0.003
Before treatment Stage A 1 7031 95.8 84086.5
Stage B 47 1002.6 542.1 9400.3
Stage C 35 1041.3 85.8 84000.7
Stage D 8 4314.3 - 84000.7
Number of mass 1 47 1002.6 - 84000.7 0.404
2 24 1021.9 - 84086.5
3 12 601.2 103.2 8628.6
Multiple 19 3389.8 - 10980.4
Therapy Resection 9 1348.4 703.1 9400.3 0.454
Chemotherapy 47 8086.5 85.8 84086.5 0.668
Transplantation 6 84000.7 84000.7 84086.5 <0.001
Local ablative treatment 29 1002.6 501.3 9400.3 0.069

BCLC: Barcelona Clinic Liver Cancer; CPT: Child-Pugh Turcotte.

frequently used among the groups of patients included
in this study, including a large number of patients for
whom surgery or liver transplantation were not valid
options. Several studies have compared the efficacy of
TACE with resection in patients with BCLC stage B
HCC. Among 171 patients with BCLC stage B and
CPT stage A in a study where both methods were com-
pared, it was revealed that the mean survival was lon-
ger in those who underwent TACE (p<0.01) with no
significant difference in mortality rates at follow-up®.
Another study demonstrated that the post-procedure
complication rate and length of hospitalization were
higher for patients with BCLC stage B HCC than
those undergoing hepatic resection. According to sur-
vival rates, surgical resection was more beneficial in

BCLC stage B patients with masses 1-3.

In contrast, surgical resection and TACE were similar
in patients with masses >3%. Moreover, studies show
that for cirrhotic patients with intermediate-stage
HCC who can undergo mass resection, resection pro-
vides a survival advantage over TACE****. The current
study revealed that TACE prolonged survival, which
could be since patients at all stages were included. It
can be concluded that success rates may be high at the
research hospital because the TACE treatment has
been used for many patients over a significant period,
creating experienced treatment practitioners. RF, an-
other ablative method and one of the curative treat-
ments, was less preferred because most patients within
the current study were in an advanced BCLC stage at
the time of diagnosis. The high frequency of palliative
treatment is also due to the advanced BCLC stage.

Tumor size, microvascular invasion, multifocality, and
poor differentiation are key to detecting disease recur-
rence. In particular, poor differentiation, micro and/or
macrovascular invasion, and the presence of satellitic
nodules increase the recurrence rate of HCC up to 70%
at 5 years®. The present research found a high recur-
rence rate due to the large tumor diameter at the time of
diagnosis, the high number of masses, and the frequent
occurrence of poor differentiation. Inadequate liver re-
serve at the time of diagnosis, and therefore inability
to utilize curative treatments, and the growth of micro-
nodules also increase the frequency of recurrence.

The serum AFP level in HCC patients is generally
thought to be proportional to the growth activity of
the tumor'®. Therefore, a return to elevated AFP lev-
els after treatment is interpreted as tumor growth and
can be used as a survival predictor. In a study of 1579
patients with HCC, the association of AFP alone with
survival was found to have a sensitivity of 52.9% and
specificity of 93.3%". In parallel with the literature,
it was observed that in this current study, survival was
low in patients with high AFP levels, which included
most patients with advanced HCC. A high pre-treat-
ment AFP value may indicate increased mortality.
Another reason for the high mortality rates may be
that the majority of patients were in advanced BCLC
stages. However, most patients were initially diagnosed
as CPT stage A. Hepatocellular carcinoma is a malig-
nancy that often develops in the setting of chronic liver
injury, and cirrhosis has a high biological variability. Its
diagnosis may be delayed even during follow-up.

Considering the treatment methods selected by as-
sessing various factors such as the number of tumoral
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masses, liver reserve, stage of the disease, and support-
ive interventions, it is seen that HCC treatment can
lead to significant health expenditures. The applica-
tion of curative treatments is practical regarding both
prognosis and cost*>*"?!. This research determined that
liver transplantation was more cost-effective than oth-
er treatment options. This research also demonstrated
that high CPT and BCLC stages may increase health-
care expenditures. The belief is that financial spending
may be higher than the general average because the pa-
tient profile had advanced stage HCC, and local abla-

tive treatments were preferred as first-line treatment.

Conclusion

For HCC patients who are mostly diagnosed at ad-
vanced stages, with low initial BCLC stages, the pos-
sibility of curative treatment and the application of
TACE as a treatment option seems to increase survival
and reduce health expenditures.

References

1. Akyildiz, Umit Yalgin KS. Hepatoselliiler Karsinom Tedavisi.
Giincel Gastroenteroloji 2010:184-189.

2. Bhosale P, Szklaruk ], Silverman PM. Current staging of
hepatocellular  carcinoma: imaging implications. Cancer
Imaging. 2006;6(1):83-94.

3. Llovet JM, Villanueva A, Marrero JA, Schwartz M, Meyer T,
Galle PR, et al. Trial Design and Endpoints in Hepatocellular
Carcinoma: AASLD Consensus Conference. Hepatology.
202173 Suppl 1:158-191.

4. Kanwal F, Singal AG. Surveillance for Hepatocellular
Carcinoma: Current Best Practice and Future Direction.
Gastroenterology. 2019;157(1):54-64.

5. Bhosale P, Szklaruk J, Silverman PM. Current staging of
hepatocellular  carcinoma: imaging implications. Cancer
Imaging. 2006;6(1):83-94.

6. Czauderna C, Marquardt JU, Galle PR, Worns MA. Review
of hepatocellular carcinoma: Epidemiology, ectiology, and
carcinogenesis. ] Carcinog. 2017;16:1.

7. Collier J, Sherman M. Screening for hepatocellular carcinoma.
Hepatology 27(1): p.273-278, January 1998.

8. Morgan TR, Mandayam S, Jamal MM. Alcohol and
hepatocellular carcinoma. Gastroenterology. 2004;127(5 Suppl
1):S87-S96.

9. Arhan M, Akdo M, Yal M, Ka S, Tun B. Tek merkeze ait
hepatoselliller ~ karsinom  veriler  isretrospekeif — ¢aligma.
2009;8(1):18-23.

10. Gilsanz Garcid V. Carcinome hépatocellulaire [Hepatocellular
carcinoma]. Bull Acad Natl Med. 1989;173(3):263-282.

11. Bruix J, Sherman M;Practice Guidelines Committee, American
Association for the Study of Liver Diseases. Management of
hepatocellular carcinoma. Hepatology. 2005;42(5):1208-1236.

12. Hartke J, Johnson M, Ghabril M. The diagnosis and
treatment of hepatocellular carcinoma. Semin Diagn Pathol.

2017:34(2):153-159.

Kafkas J Med Sci 2024; 14(1):80-86

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Villanueva A. Hepatocellular Carcinoma. N Engl J Med.
2019:380(15):1450-1462.

Parkin DM. The global health burden of infection-associated
cancers in the year 2002. Int J Cancer. 2006;118(12):3030-3044.
Can A, Dogan E, Bayoglu IV, Tatli AM, Besiroglu M, Kocer M, et
al. Multicenter epidemiologic study on hepatocellular carcinoma
in Turkey. Asian Pac ] Cancer Prev. 2014;15(6):2923-2927.
Kew MC. Epidemiology of chronic hepatitis B virus infection,
hepatocellular ~ carcinoma, and  hepatitis B virus-induced
hepatocellular carcinoma. Pathol Biol (Paris) . 2010;58(4):273-277.
Forner A, Reig M, Bruix J. Hepatocellular carcinoma. Lancet.
2018;391(10127):1301-1314.

Pifiero F, DirchwolfM, Pess6aMG. Biomarkersin Hepatocellular
Carcinoma: Diagnosis, Prognosis and Treatment Response
Assessment. Cells. 2020;9(6):1370.

Alpha-Fetoprotein  Measurement  Benefits  Hepatocellular
Carcinoma Surveillance in Patients with Cirrhosis [published
correction appears in Am ] Gastroenterol. 2016;111(11):1668].
Am J Gastroenterol. 2015;110(6):836-845.

D’Avola D, Inarrairacgui M, Pardo F, Rotellar F, Marti P,
Bilbao JI, et al. Prognosis of hepatocellular carcinoma in
relation to treatment across BCLC stages. Ann Surg Oncol.
2011518(7):1964-1971.

Singal AG, Lampertico P, Nahon P. Epidemiology and
surveillance for hepatocellular carcinoma: New trends. J
Hepatol. 2020,72(2):250-261.

Bruix J, Sherman M;American Association for the Study of
Liver Discases. Management of hepatocellular carcinoma: an
update. Hepatology. 2011;53(3):1020-1022.

European Association for The Study of The Liver;European
Organisation For Research And Treatment Of Cancer.
EASL-EORTC clinical practice guidelines: management of
hepatocellular carcinoma [published correction appears in J
Hepatol. 2012;56(6):1430]. ] Hepatol. 2012;56(4):908-943.
LlovetJM, DiBisceglic AM, Bruix ], Kramer BS, LencioniR, Zhu
AX, etal. Design and endpoints of clinical trials in hepatocellular
carcinoma. J Natl Cancer Inst. 2008;100(10):698-711.
Johnson PJ, Billingham LJ. Clinical trial design in hepatocellular
carcinoma. Best Pract Res Clin Gastroenterol. 2005;19(1):119-127.
Jianyong L, Lunan Y, Wentao W, Yong Z, Bo L, Tianfu W, et al.
Barcelona clinic liver cancer stage B hepatocellular carcinoma:
transarterial chemoembolization or hepatic resection? Medicine
(Baltimore) . 2014;93(26):¢180.

Chen S, Jin H, Dai Z, Wei M, Xiao H, Su T, et al. Liver resection
versus transarterial chemoembolization for the treatment of
intermediate-stage hepatocellular carcinoma. Cancer Med.
2019;8(4):1530-1539.

Lin CW, Chen YS, Lo GH, Hsu YC, Hsu CC, Wu TC,
et al. Comparison of overall survival on surgical resection
versus transarterial chemoembolization with or without
radiofrequency ablation in intermediate-stage hepatocellular
carcinoma: a propensity score matching analysis. BMC
Gastroenterol. 2020;20(1):99.

Poon RT-P, Fan ST, Lo CM, Liu CL, Wong J. Long-term
survival and pattern of recurrence after resection of small
hepatocellular carcinoma in patients with preserved liver
function: implications for a strategy of salvage transplantation.
Ann Surg. 2002;235(3):373-382.

Tabrizian P, Jibara G, Shrager B, Schwartz M, Roayaie S.
Recurrence of hepatocellular cancer after resection: patterns,
treatments, and prognosis. Ann Surg. 2015;261(5):947-955.
Parikh ND, Singal AG, Hutton DW, Tapper EB. Cost-
Effectiveness of Hepatocellular Carcinoma  Surveillance:
An Assessment of Benefits and Harms. Am J Gastroenterol.

2020;115(10):1642-1649.



ARASTIRMA MAKALESI / RESEARCH ARTICLE

Comparison of Corneal Endothelial Parameters and
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ABSTRACT

Aim: To assess the effectiveness and safety of two recently devel-
oped sodium hyaluronate (Na-Hy) items, differentiated by concen-
trations of 1.8% and 3%.

Material and Method: Fifty-nine uneventful phacoemulsification
cataract surgeries were retrospectively evaluated. Patients were
separated into two groups according to the ocular viscoelastic
device (OVD) used in the capsulorhexis and phacoemulsification
steps of the surgery. There were 30 patients in the 3% Na-Hy
group and 29 patients in the 1.8% Na-Hy group. Patients were
evaluated regarding endothelial changes by specular microscopy
and postoperative intraocular pressure (IOP) alterations. Patients
with systemic diseases, intraoperative complications, or mature
cataracts were excluded.

Results: The two groups had no significant difference in demo-
graphic characteristics. Mean phaco time was 10.8+3.58 seconds
in the 3% Na-Hy group and 10.55+3.85 seconds in the 1.8% Na-
Hy group. The preoperative, postoperative 1st, and 3rd months
endothelial cell density (ECD) measurements were 2525.8+219.7,
2304.7+197.6 and 2230.6+208.8 cells/mm? in the 3% Na-Hy
group, and 2549.7+222.4, 2256.6+198.4 and 2166.3+201.5 cells/
mm? in the 1.8% Na-Hy group, respectively. The preoperative,
postoperative 1st day and 1st week IOP measurements were
17.1£2.56, 20.5+3.82 and 15.76+2.19 in 3% Na-Hy group and
15.96+2.56, 18.1+3.35 and 14.93+2.15 in 1.8% Na-Hy group, re-
spectively. The reduction in endothelial cell density was notably
greater in the group treated with 1.8% Na-Hy. At the same time, no
significant differences were observed among the groups regarding
changes in postoperative intraocular pressure (IOP).

Conclusion: Both Na-Hy products seem safe and effective for
routine cataract cases. The 3% Na-Hy showed a better perfor-
mance for corneal endothelium protection while causing minimal
IOP elevation.

Key words: Hyotek; ocular viscoelastic device; phacoemulsification; sodium-
hyaluronate

OZET

Amag: Yeni gelistirilen, %1,8 ve %3 konsantrasyonlara farklilastiril-
mus iki sodyum hiyaliironat (Na-Hy) Griininin etkinligini ve gliven-
ligini degerlendirmek.

Materyal ve Metot: Elli dokuz komplikasyonsuz fakoemdilsifikasyon
katarakt ameliyati retrospektif olarak degerlendirildi. Hastalar ameli-
yatin kapstiloreksis ve fakoemdlsifikasyon asamalarinda kullanilan
okdiler viskoelastik maddeye (OVD) gére iki gruba ayrildi. %3 Na-Hy
grubunda 30, %1,8 Na-Hy grubunda ise 29 hasta vardi. Hastalar spe-
kiler mikroskopi ile endotel degisiklikleri ve ameliyat sonrasi géz ici
basinci (GIB) degisiklikleri agisindan degerlendirildi. Sistemik hastalik-
lan, intraoperatif komplikasyonlari veya matir katarakti olan hastalar
calisma disi birakild.

Bulgular: [ki grup arasinda demografik 6zellikler agisindan an-
lamli bir fark yoktu. Ortalama fako siiresi %3 Na-Hy grubunda
10,8+3,58 saniye, %1,8 Na-Hy grubunda ise 10,55+3,85 sani-
ye idi. Preoperatif, postoperatif 1. ve 3. ay endotel hiicre yo-
gunlugu blcumleri sirasiyla %3 Na-Hy grubunda 2525,8+219,7,
2304,7+197,6 ve 2230,6+208,8 hiicre/ mm2 idi ve 1,8 Na-Hy gru-
bunda ise 2549,7+222,4, 2256,6+198,4 ve 2166,3+201,5 hiicre/
mm2 idi. Ameliyat éncesi, ameliyat sonrasi 1. giin ve 1. hafta GIB
6lctimleri sirasiyla %3 Na-Hy grubunda 17,1+2,56, 20,5+3,82 ve
15,76+2,19, %1,8 Na-Hy grubunda ise 15,96+2,56, 18,1+3,35 ve
14,93+2,15 idi. Endotel hiicre yogunlugundaki azalma, %1,8 Na-
Hy ile tedavi edilen grupta belirgin sekilde daha fazlaydi, ancak
postoperatif géz ici basincindaki (GIB) dedisiklikler agisindan grup-
lar arasinda anlamli bir fark gézlenmedi.

Sonuc: Her iki Na-Hy Griini de rutin katarakt vakalarinda glivenli ve
etkili gérinmektedir. %3 Na-Hy, minimal GIiB yiikselmesine neden
olurken kornea endotelini koruma konusunda daha iyi bir perfor-
mans gdsterdi.

Anahtar kelimeler: Hyotek; okiiler viskoelastik madde; fakoemdilsifikasyon;
sodyum-hyaliironat
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Introduction

Cataract surgery is one of the most performed surgi-
cal interventions in the modern world. Advances in
phacoemulsification energy delivery technologies and
disposable products in the last three decades have pro-
vided excellent surgical results. However, new research
is still on track to solve the issues for challenging eyes'.

The loss of endothelial cells during cataract surgery
leads to prolonged corneal edema and, in severe cases,
may cause corneal decompensation and decreased final
visual acuity®. Since lens removal surgery has gained
a refractive surgical identity, the protection of cor-
neal endothelium has become even more important’.
Ocular viscoelastic devices (OVDs) are widely used
to facilitate surgical procedures and reduce the risk
of secondary damage to delicate intraocular tissues.
They maintain anterior chamber space and stability to
prevent capsular rupture and provide clarity to avoid
complications®. These properties vary with the physi-
cal, chemical, and rheological properties of OVDs’.
However, a longer retention time is a significant draw-
back of OVDs for cataract surgery. That may cause IOP
elevations within the postoperative 24 hours, which
may negatively impact glaucoma patients®’.

The OVDs are available in different concentrations and
materials for particular needs. The Na-Hyaluronate
(Na-Hy) is cohesive in lower concentrations but be-
comes more dispersive as the concentration increases.
Kretz et al. reported that 3% Na-Hy covered a signifi-
cantly higher rate of endothelium than 1.4% Na-Hy in
porcine eyes®. However, Holzer et al. detected higher
IOP peaks at the postoperative 4th hour with higher
concentrations of OVDs’. Even though the OVDs are
classified by their Na-Hy percentage, numerous other
parameters, such as viscosity, density, and molecular
weight, define their properties. Hyotek (Teknomek,
Istanbul, Tiirkiye) is a new OVD brand available in
several concentrations of Na-Hy at the same molecular
weight. Therefore, they provide optimum solutions for
any challenging condition in cataract surgery.

This study evaluated the corneal parameters and early
postoperative IOP alterations after cataract surgery
with Hyotek 3% and 1.8% Na-Hyaluronate OVDs
utilized in capsulorhexis and phacoemulsification
stages. Hence, the aim was to evaluate their safety and
efficiency.

Kafkas J Med Sci 2024; 14(1):87-93

Materials and Methods
Ethical Approval

Before beginning the research, the Institutional Ethics
Committee (E-40465587-050.01.04-131) approved
it, and all researchers agreed to follow the principles of
the Helsinki Declaration. The study was explained to
the patients verbally, and a signed agreement was ob-
tained from all participants.

Subject Recruitment

This retrospective observational study included 59
cataract patients aged between 50 and 80 who under-
went uncomplicated surgery by the same surgeon with
an Oertli Faros phacoemulsification device in a tertia-
ry eye clinic between October 2020 and March 2021.
The patients were randomly assigned into two groups:
the study group with 3% Na-Hyaluronate (Hyotek,
Teknomek, Istanbul, Tiirkiye) during the capsulorhexis
and phacoemulsification stages of the surgery, and the
control group with 1.8% Na-Hyaluronate (Hyotek,
Teknomek, Istanbul, Tiirkiye) in the same stages. The
technical specifications of both OVDs are shown in
Table 1. The 1.4% Na-Hy injected foldable intraocular

lens in all groups.

The corrected distance visual acuity (CDVA), ante-
rior segment biomicroscopy, and corneal endothelial
parameters were recorded preoperatively and 1 and
3 months after surgery. The IOP measurements were
also recorded one day after the procedure. Endothelial
cell density (ECD), central corneal thickness (CCT),
average cell area (AVG), and cell volume (CV) were
measured by noncontact specular microscopy (Tomey

EM-4000, Nagoya, Japan) at each visit'’.

The corneal edema was evaluated on 1st postopera-
tive day with the biomicroscope. It was noted as four

Table 1. Technical specifications of the 1.8% and 3% Na-hyaluronate (Hyotek)
0VDs

Sodium Hyaluronate Hyotek 1.8% Hyotek 3 %
Molecular Weight 2.3-3.2 MDa 2.3-3.2 MDa

pH* 6.8-7.6 6.8-7.6
Density* 0.998-1.008 g/ml 1.001-1.020 g/ml
Viscosity* 150,000-300,000mPa.s  400,000-900,000mPa.s
Tolerance* NA +70,000 mPa.s
Osmolality* 200-400mQsm/kg 200-400mOsm/kg
Endotoxicity* <0.2EU/ml <0.2EU/ml
Refractive Index* 1.337-1.338 1.337-1.338

*After sterilization
MDa: Megadaltons; g: Gram; ml: Milliliter; mPa.s: Milli pascal second; mOsm: Milliosmole; kg:
Kilogram; EU: Endotoxin units.



grades: Grade 0 (no corneal haze), Grade 1 (iris details
visible), Grade 2 (pupil margin visible but iris details
not visible), Grade 3 (pupil margin not visible), and
Grade 4 (cornea opaque)'!.

Patients with a history of autoimmune disorder (e.g.,
rheumatoid arthritis, inflammatory bowel disease),
corneal disorder, mature and/or Morgagnian cataract,
and ocular trauma/surgery were excluded. Besides,
complicated surgeries such as posterior capsule rup-
ture, vitreous loss, postoperative inflammatory pupil-
lary membrane, cystoid macular edema, drug allergy
and/or toxicity, and patients with any missing data
were also excluded.

Surgical Procedure

Local anesthesia was applied with a peribulbar in-
jection of 4 mL 2% lidocaine. The conjunctiva was
washed with 5% povidone-iodine for 3 minutes after
sterile draping. Two side port incisions were created
with a 19G MVR blade. Trypan blue was used to im-
prove the visibility of the capsule. After filling the an-
terior chamber with 3% (Group 1) and 1.8% (Group
2) sodium hyaluronate (Hyotek, Teknomek, Istanbul,
Tiirkiye) viscoelastic, a self-closing transparent corne-
al incision was created using a 2.2 mm corneal knife.
5-5.5 mm continuous circular capsulorhexis, hydro
dissection, and hydro delineation were performed. In
all cases, the cataractous lens was removed with the
Oertli Faros phacoemulsification device using the
quick chop technique with the same parameters. The
cortex remnants were removed with bimanual irriga-
tion/aspiration (I/A). The capsular bag was filled with
1.4% Na-Hy (Hyotek, Teknomek, Istanbul, Tiirkiye).
A foldable hydrophobic intraocular lens was placed
inside the capsular bag. The OVD was removed
with bimanual I/A, and After administering moxi-
floxacin hydrochloride 0.5% (Vigamox, Alcon Labs,
Fort Worth, TX) to the anterior chamber, corneal

Table 2. Demographic data of the patients
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incisions were hydrated. All patients were started on
antibiotics and steroid drops five times a day in the
postoperative period and were given tapering doses
for one month.

Statistical Analysis

Statistical analysis was conducted using IBM Statistical
Package for Social Sciences (SPSS) program version
23.0 for Windows (IBM, Inc., Chicago, IL). The dis-
tribution of variables was examined through analyti-
cal methods. Descriptive statistics for normally dis-
tributed variables were presented as mean + standard
deviation. Categorical variables were analyzed using
the chi-square test. Repeated-measures ANOVA was
employed to compare normal values at different time
points, with Bonferroni correction applied for mul-
tiple comparisons. Group differences for normally dis-
tributed variables were assessed using the independent
samples t-test. All analyses were conducted with a 95%
confidence interval. Statistical significance was set at P

<0.05.

Results

The mean age of the 59 patients included in this study
was 70.2347.10. Thirty patients were included in the
3% Na-Hy group and 29 in the 1.8% Na-Hy group. No
notable distinctions were observed among the groups
concerning age, gender, laterality, and phaco time. The
demographic distribution of the patients is shown in

Table 2.

There was no significant difference between the pa-
tients’ baseline visual acuity, intraocular pressure, and
corneal parameters (p>0.05). There were five patients
with weak pupil dilatation in both groups. (16.7%
and 17.2%, p=0.953). Significant alterations were
detected in visual acuity, ECD, AVG, and CCT val-
ues in both groups at 1st and 3rd months compared
to baseline (Table 3). However, CCT alterations

3% Na-Hyaluronate Group

1.8% Na-Hyaluronate Group

Mean SD Mean SD p
Age (years) 69.80 8.16 70.68 5.92 0.635?
Phaco Time (second) 10.80 3.58 10.55 3.85 0.799°
N Right Left N Right Left p
Male 15 8 7 12 7 5 0.506°
Female 15 9 6 17 10 7 0.604°
Total 30 17 13 29 17 12 0.879°

Data are presented as mean + standard deviation (SD).
Independent sample test; ® Chi-square test.
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Table 3. Alterations of the visual and corneal parameters in time

3% Na-Hyaluronate Group 1.8% Na-Hyaluronate Group
Pre-op 15t month 3 Month p Pre-op 15t month 3 month p
CDVA (Snellen) 0.15+0.11 0.89+0.12 0.93+0.09 <0.001 0.14+0.10 0.91+0.09 0.94+0.07 <0.001
ECD (cell/mm?) 2525.8+219.7 2304.7+197.6 2230.6+208.6  <0.001 2549.7+222.4 2256.6+198.4 2166.3+201.5  <0.001
AVG 414.3+£37.0 432.6+35.8 434.9+36.2 <0.001 396.8+34.1 415.3+35.1 420.7+35.6 <0.001
cv 37.0+4.2 41.5+4.4 41.8+4.8 <0.001 36.9+5.0 42.0+4.5 43.2+4.3 <0.001
CCT (um) 533.6+39.4 558.8+40.0 548.4+38.3 <0.001 527.5+31.2 552.1+32.6 543.2+32.0 <0.001
Data are presented as mean + standard deviation.
CDVA: Corrected distance visual acuity; ECD: Endothelial cell density; AVG: Avarage; CV: Cell volume; CCT: Central corneal thickness; pm: Micrometer; mm?2 Square millimeter.
Independent Samples t-test.
Table 4. Comparison of the alterations of both groups
A (1t month-Preop) A (3“month-Preop) A (3" month-15" month)
3% Na- 1.8% Na- p 3% Na- 1.8% Na- p 3% Na- 1.8% Na- p
Hyaluronate  Hyaluronate Hyaluronate Hyaluronate Hyaluronate Hyaluronate

CDVA (Snellen) 0.73+0.11 0.77+0.12 0.271 0.77+0.11 0.80+0.11 0.412 0.04+0.09 0.03+0.06 0.680
ECD (cell/mm?  -224.4+56.3  -293.1x83.8 <0.001 -298.2+87.5 -383.4+105.9  <0.001 -74.0+64.6 -90.2+68.4 0.434
AVG 18.22+6.25 18.48+8.31 0.897 20.53+13.21 23.93+8.99 0.255 2.30+9.69 5.44+4.04 0.111
cv 4.50+0.97 5.06+1.30 0.062 4.86+1.56 6.31+1.79 0.002 0.36+1.27 1.24+1.02 0.005
CCT (um) 25.13+6.65 24.58+7.26 0.764 14.76+5.70 15.68+7.15 0.585  -10.36+6.35 -8.89+7.02 0.403

Data are presented as mean =+ standard deviation.

CDVA: Corrected distance visual acuity, ECD: Endothelial cell density, AVG: Avarage, CV: Cell volume, CCT: Central corneal thickness, pm: Micrometer, mm? Square millimeter, A: Difference. Independent samples

t-testp<0.05 significant values were shown in bold.

WeEre InSIgnlﬁcant ln both groups In the 31‘d month |OP ALTERATIONS
compared to preoperative measurements. (p=0.413, |

p=0.382, respectively)

The groups were compared in terms of ECD altera- | m

tions over time, and significantly less endothelial loss
was observed in the 3% Na-Hy group compared to the
1.8% Na-Hy group in both the 1st and 3rd months.

Besides, the CV alteration was significantly lower in

the 3% Na-Hy group between 1st-3rd months and Preoperaive I0F OF 15t day OF 15t week

—1 Ny —%3 Na-Hy

preoperative-3rd months (Table 4).

The preoperative, postoperative 1% day, and 1% week

Figure 1. Comparison of intraocular pressure change between groups.

IOP measurements were 17.1+2.56, 20.5+3.82 14

and 15.76+2.19 mm-Hg in 3% Na-Hy group and |.
15.96+2.56, 18.143.35 and 14.93+2.15 mm-Hg |,
in 1.8% Na-Hy group, respectively. In both groups, |
the IOP value increased significantly on the 1st day. |
(p=0.011, p=0.043, respectively). However, there was | °
no significant difference between the 1st week and pre- |

operative measurements (Fig. 1).

The patients were also evaluated for corneal edema on L 204
the postoperative Ist day. No notable distinction was PR wR

observed between the two groups concerning COr- Figure 2. Comparison of corneal edema change between groups.
neal edema. However, 3(+) edema was observed in 4
patients in the 1.8% Na-Hy group. In contrast, 3 (+)
edema was not detected in any patient operated with

3% Na-Hy (Fig. 2).
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Discussion
This study evaluated the corneal endothelial and IOP

alterationsafter uncomplicated cataract surgeries by the
same surgeon (MGA) using 3% NaHy and 1.8% NaHy
in capsulorhexis and phacoemulsification stages. There
was no difference between the groups regarding base-
line characteristics, and the same standard technique
was applied. The 3% Na-Hy showed slightly better
performance regarding endothelial protection, while
there was no statistical difference in IOP alterations.

Cohesive viscoelastic creates a wider anterior cham-
ber to manipulate surgical instruments and protect
the corneal endothelium against iatrogenic trauma.
Ben-Eliahu et al. compared various concentrations of
Na-Hy. They found that all concentrations were signif-
icantly superior to irrigation to decrease endothelial ox-
idative stress'?. Both 3% Na-Hy and 1.8% Na-Hy used
in our study are cohesive viscoelastic. Even though the
molecular weights of both concentrations were similar,
the viscosity of 3% Na Hyaluronate was higher. Higher
viscosity cohesive OVDs can maintain spaces and pres-
sure the eye quite well. However, they may occasionally
leave the anterior chamber too quickly in prolonged or
complicated surgeries, so they afford less corneal en-
dothelial protection in these circumstances'. The en-
dothelial loss was significantly less in this study’s 3%
Na-Hy group. Therefore, despite the higher viscosity,
3% Na-Hy showed a sufficient performance to avoid
unintentional outflow from the anterior chamber, or
the higher viscosity Hyotek protects the endothelium
better by causing a more expansive interior space.

Researchers have not agreed on the effects of various
OVDs on endothelial cell numbers. Holzer et al. re-
ported that Healon 5 (2%.3 Na-Hy) causes less cell
loss than other Na-Hys in lower concentrations during
phacoemulsification’. Goles et al. suggested that remov-
ing dispersive OVDs caused slightly higher postopera-
tive endothelial cell loss than irrigation'”. The mean en-
dothelial cell loss was 16% with dispersive OVDs after
uneventful routine phacoemulsification surgery'. The
ECD loss in either group was assessed in this study via
cell density calculation on a specular microscope. It was
11.6% in the 3% Na-Hy group and 15% in 1.8%. Na-
Hy group in the 3rd postoperative month. These results
suggest that high-viscosity cohesive OVDs have a similar
safety index to dispersive OVDs in phacoemulsification
surgery. On the other hand, this comparison would be
more valuable when evaluated in complex case scenarios
such as mature and Morgagnian cataracts.

o

The IOP alterations after cataract surgery occur on the
first postoperative day and usually disappear within 3
days". In particular, insufficient OVD cleaning causes
a mechanical blockage at the iridocorneal angle, dis-
rupting aqueous humor flow’®. Apart from the classi-
cal symptoms, increased IOP may even lead to retinal
artery occlusion and anterior ischemic optic neuropa-
thy'”. Besides, that may cause damage to the optic disc
in patients with glaucoma, resulting in worsening of
the visual field loss'®. The Na-Hy-induced IOP eleva-
tion is due to its high molecular weight and viscosity".
While the molecular weights of the two OVDs used in
our study are the same, the viscosity of the 3% Na-Hy is
higher. This may explain the relatively higher increase
in IOP. However, at the end of 24 hours, IOP was at
normal levels in both groups, and the IOP did not
exceed 30 mm-Hg in any patient. The OVDs in both
concentrations were quickly removed from the anteri-
or chamber, and the lack of significant IOP change be-
tween them can be explained by the meticulous clean-
ing after IOL implantation before hydrating stroma.

The migration and enlargement of central corneal
endothelial cells exhibit their maximum cell density
and size response, albeit delayed until three months
post-surgery”. The Oxford Cataract Treatment and
Evaluation Team recommends performing an endothe-
lial cell count at least 90 days postoperatively, aligning
with our study, to ensure stability in cell reorganization
and loss*'. Analyzing endothelial cell size and shape is
a more sensitive indicator than cell count®. The varia-
tion coefficient (CV), a non-dimensional index en-
suring a quantitative measurement of cell size varia-
tion (polymegethism), becomes crucial®. Matsuda et
al. observed a rapid decline in central endothelial cell
density and disruption of normal morphology after
intracapsular cataract extraction without implant in
the first month. They reported a gradual recovery of
hexagonal cell frequency over 1 to 6 months postop-
eratively, ultimately restoring cellular morphology to
normal®. Another study found that the size CV nor-
malized due to the reorganization of endothelial cells
one month after surgery”. Another study found that
the size of CV normalized one month after surgery
due to endothelial cell reorganization. In our study, the
number of CVs in both groups changed and increased
in the postoperative 1st and 3rd months compared to
preoperative values. Still, this increase did not reach
statistical significance. The difference in preoperative
and postoperative 1st-month CV counts was similar
in both groups. The increase in the number of CVs
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from the 1*to the 3* month postoperatively was sig-
nificantly higher in the 1.8% Na-Hy group. That can be
explained by the fact that the morphology of the cells
improved quicker compared to the 3% Na-Hy group
to tolerate the decrease in the ECD count since the de-
crease in the ECD in the postoperative 1st month was
statistically higher with 1.8% Na-Hy.

Isoosmotic aqueous humor replaces OVDs after sur-
gery, and the osmotic agent’s effect rapidly diminishes.
Kiss et al. showed that CCT returned to preoperative
values in the postoperative 3™ month*. In our study,
there was an increase in CCT in both groups in the
postoperative 1st month and 3rd month compared
to preoperative values. However, the CCT decreased
in both groups in the 3rd month compared to the 1st
month. A possible mechanism might be prolonged
inflammation that causes corneal changes rather than
the swelling of the cornea as a result of the endothe-
lial disruption. However, long-term studies with spe-
cific measurements of each corneal layer are needed to
demonstrate particular alterations. The corneal edema
was significantly lower in the 3% Na-Hy group. Two
mechanisms can explain that. Firstly, the low-viscosi-
ty Na-Hy may create less space during surgery, which
increases the risk of instruments and/or phacoemul-
sification energy damaging the corneal endothelium.
Besides, 3% OVDs with higher binding affinity to the
corneal endothelium may cover the endothelium dur-
ing phacoemulsification and irrigation/aspiration’.

Thus, the 3% Na-Hy forms a thicker layer on the endo-
thelium, or its binding affinity might be stronger. As
the viscosity of OVDs increases, they contain a higher
concentration of hyaluronan or longer chains®. Hence,
it can be concluded that NaHy, which has a higher vis-
cosity, can bind more to hyaluronate binding sites in
the endothelium and protect the cornea better since its
hyaluronan concentration is higher.

Our study had certain limitations. Firstly, the number
of cases was limited, and only uneventful procedures
were included. That may prevent reaching a general-
ized conclusion. Besides, excluding high-grade mature
cataracts might prevent the evaluation of the full per-
formance of OVDs in terms of endothelial protection.
Therefore, studies assessing the performance of these
OVDs in larger sample-sized groups with a wide va-
riety of cataract populations in long-term studies are
necessary. Moreover, as this study proved their safety
and efficacy, these OVDs can be compared with brands

containing similar molecules and concentrations.
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Conclusion

As a result, these newly released OVDs containing
1.8% and 3% Na-Hy concentrations were found to
be safe and effective for cataract surgery. As antici-
pated, the OVD containing 3% Na-Hy demonstrated
greater efficacy in safeguarding endothelial function.
However, no notable distinctions were detected among
the groups regarding changes in IOP. Choosing 3% Na
Hy in cataract patients with previous congenital and/
or acquired corneal disorders may positively impact
the restoration of vision after surgery.

Conflict of Interests

All authors have no conflict of interest.

Statement of Ethics

All researchers agreed to apply the tenets of the
Declaration of Helsinki.

The institutional review board of X University (E-
40465587-050.01.04-131) approved the study, and all

participants signed a written informed consent form.

References

1. West ES, Behrens A, McDonnell PJ, Tielsch JM, Schein OD.
The incidence of endophthalmitis after cataract surgery among
the U. S. Medicare population increased between 1994 and
2001. Ophthalmology. 2005;112(8):1388-1394.

2. Chan E, Mahroo OAR, Spalton DJ. Complications of cataract
surgery. Clin Exp Optom. 2010;93(6):379-389.

3. Grewal DS, Schultz T, Basti S, Dick HB. Femtosecond laser-
assisted cataract surgery--current status and future directions.
Surv Ophthalmol. 2016;61(2):103-131.

4. Lincbarger EJ, Hardten DR, Shah GK, Lindstrom RL.
Phacoemulsification and modern cataract surgery. Surv
Ophthalmol. 1999;44(2):123-147.

5. Mair N, Graebe A, Schild G, Stur M, Amon M. Influence of
viscoelastic substances used in cataract surgery on corneal
metabolism and endothelial morphology: comparison of Healon
and Viscoat. ] Cataract Refract Surg. 2001;27(11):1756-1761.

6. Slabaugh MA, Bojikian KD, Moore DB, Chen PP. Risk factors
for acute postoperative intraocular pressure elevation after
phacoemulsification in glaucoma patients. ] Cataract Refract
Surg. 2014;40(4):538-544.

7. Malvankar-Mehta MS, Fu A, Subramanian Y, Hutnik C. Impact
of Ophthalmic Viscosurgical Devices in Cataract Surgery. ]
Ophthalmol. 2020;2020.



10.

11.

12.

13.

14.

15.

16.

17.

18.

. Kretz FTA, Limberger IJ, Auffarth GU. Corneal endothelial

cell coating during phacoemulsification using a new dispersive
hyaluronic acid ophthalmic viscosurgical device. J Cataract
Refract Surg. 2014;40(11):1879-1884.

. Holzer MP, Tetz MR, Auffarth GU, Welt R, Vélcker HE. Effect

of Healon5 and 4 other viscoelastic substances on intraocular
pressure and endothelium after cataract surgery. ] Cataract
Refract Surg. 2001;27(2):213-218.

Késekahya P, Aulgan CU, Aulgan KG, Ko¢ M, Tekin
K, Caglayan M, et al. Corneal Endothelial Morphology
and Thickness Changes in Patients with Gout. Turkish J
Ophthalmol. 2019;49(4):178-182.

Tandon R, Gupta N, Kalaivani M, Sharma N, Titiyal JS,
Vajpayee RB. Amniotic membrane transplantation as an adjunct
to medical therapy in acute ocular burns. Br J Ophthalmol.
2011;95(2):199-204.

Goles N, Nerancic M, Konjik S, Pajic-Eggspuehler B, Pajic B,
Cvejic Z. Phacoemulsification and IOL-Implantation without
Using Viscoelastics: Combined Modeling of Thermo Fluid
Dynamics, Clinical Outcomes, and Endothelial Cell Density.
Sensors (Basel) . 2021;21(7).

Poyer JF, Chan KY, Arshinoff SA. New method to measure the
retention of viscoelastic agents on a rabbit corneal endothelial
cell line after irrigation and aspiration. J Cataract Refract Surg.
1998;24(1):84-90.

Ventura AC, Wilti R, Béhnke M. Corneal thickness and
endothelial density before and after cataract surgery. Br J
Ophthalmol. 2001;85(1):18-20.

Fang EN, Kass MA. Increased intraocular pressure after cataract
surgery. Semin Ophthalmol. 1994;9(4):235-242.

Arshinoff SA, Albiani DA, Taylor-Laporte J. Intraocular
pressure after bilateral cataract surgery using Healon, Healon5,
and Healon GV. J Cataract Refract Surg. 2002;28(4):617-625.
McCulley TJ, Miller NR. Is Cataract Surgery a Risk for
Developing Nonarteritic Anterior Ischemic Optic Neuropathy?
J Neuroophthalmol. 2021;41(1):119-125.

Llop SM, Papaliodis GN. Cataract Surgery Complications
in Uveitis Patients: A Review Article. Semin Ophthalmol.
2018;33(1):64-69.

19.

20.

21.

22.

23.

24.

25.

26.

27.

93

Miyauchi S, Iwata S. Evaluations on the usefulness of viscous
agents in anterior segment surgery. II. Effect on intraocular
pressure and clearance from the anterior chamber. J Ocul
Pharmacol. 1989;5(3):221-232.

Perone JM, Boiche M, Lhuillier L, Ameloot F, Premy S,
Jeancolas AL, et al. Correlation Between Postoperative Central
Corneal Thickness and Endothelial Damage After Cataract
Surgery by Phacoemulsification. Cornea. 2018;37(5):587-590.
Cheng H, Mcpherson K, Bron AJ, Kersley ], Elkington
AR, Ruben M, et al. Cataract surgery: interim results and
complications of a randomised controlled trial. Oxford Cataract
Treatment and Evaluation Team (OCTET). Br J Ophthalmol.
1986570(6):402.

Lundberg B, Jonsson M, Behndig A. Postoperative corneal
swelling correlates strongly to corneal endothelial cell loss
after phacoemulsification cataract surgery. Am J Ophthalmol.
2005;139(6).

Rao GN, Waldron WR, Aquavella J V. Morphology of graft
endothelium and donor age. Br ] Ophthalmol. 1980;64(7):523-
527.

Matsuda M, Suda TI, Manabe R. Serial alterations in
endothelial cell shape and pattern after intraocular surgery. Am
7 Ophthalmol. 1984;98(3):313-319.

Ravalico G, Tognetto D, Baccara F, Lovisato A. Corneal
endothelial protection by different viscoelastics during
phacoemulsification. J Cataract Refract Surg. 1997;23(3):433—
439.

Kiss B, Findl O, Menapace R, Petternel V, Wirtitsch M,
Lorang T, et al. Corneal endothelial cell protection with a
dispersive viscoelastic material and an irrigating solution during
phacoemulsification: Low-cost versus expensive combination. ]
Cataract Refract Surg. 2003;29(4):733-740.

Tomomi H, Kazuhisa S. Use of viscoelastic substance in
ophthalmic surgery - focus on sodium hyaluronate. Clin
Ophthalmol. 2008;2(1):21.

Kafkas J Med Sci 2024; 14(1):87-93



94

OLGU SUNUMU / CASE REPORT

Zuclopenthixol Decanoate Induced Tardive Oculogyric

Crisis: A Case Report

Zuklopentiksol Dekonatin Neden Oldugu Ge¢ Okdilojirik Kriz: Olgu Sunumu

Ahmet Caliskan', Ibrahim Gundogmus?

!Emergency Department, Ayvalik State Hospital, Balikesir, Tiirkiye; “Psychiatry Clinic, Ankara City Hospital, Ankara, Tiirkiye

ABSTRACT

Zuclopenthixol is a typical antipsychotic drug used to treat schizo-
phrenia and other psychotic disorders. Although effective and reli-
able, it can cause some side effects. The most common adverse ef-
fects are extrapyramidal symptoms such as akathisia, hyperkinesia,
and hypokinesia. Zuclopenthixol decanoate is a long-acting form of
the medication. The oculogyric crisis is the upward elevation of the
gaze of both eyes within seconds to hours, resulting from the dys-
tonic reaction of the eye muscles. It can occur as an adverse reac-
tion to antipsychotic, antiemetic, antidepressant, antiepileptic, and
antimalarial drugs. This article presents a case of tardive oculogyric
crisis developed after using zuclopenthixol decanoate.

Keywords: zuclopenthixol decanoate; tardive oculogyric crisis; schizophrenia

Introduction

Oculogyric crisis is a dystonic reaction characterized
by the prolonged and involuntary upward deflection
of the eyes'. This is followed by excessive and sustained
upward deflection of the eyes, which is considered more
characteristic. Additionally, the eyes may converge,
deviating up and to the side or down. The most com-
monly reported associated findings are backward and
lateral flexion of the neck and ocular pain®. Oculogyric
crisis may be triggered by drugs such as antipsychotics
(haloperidol, chlorpromazine, fluphenazine, olanzap-
ine, risperidone, ziprasidone, quetiapine, clozapine, ar-
ipiprazole, and loxapine), or other drugs such as carba-
mazepine, chloroquine, cisplatin, diazoxide, levodopa,
lithium, metoclopramide, pediapine, peclofenidone,
reclospine, peclopramide; and by L acid decarboxyl-

ase deficiency, Postencephalitic Parkinson, Tourette

0ZET

Zuklopentiksol, sizofreni ve diger psikotik bozukluklar tedavi et-
mek icin kullanilan tipik bir antipsikotik ilactir. Etkili ve gdvenilir bir
ajan olmasina ragmen bazi yan etkilere neden olabilir. En yaygin
yan etkileri akatizi, hiperkinezi ve hipokinezi gibi ekstrapiramidal
semptomlardir. Zuklopentiksol dekanoat uzun etkili bir formdur.
Oculogyric kriz, g6z kaslarinin distonik reaksiyonunun bir sonucu
olarak her iki géziin bakisinin saniyeler ila saatler icinde yukar dog-
ru ylkselmesidir. Antipsikotik, antiemetik, antidepresan, antiepi-
leptik ve antimalaryal ilaclarin yan etkisi olarak gérilebilir. Bu yazida
zuklopentiksol dekanoat kullanimi sonrasi gelisen tardif okilojirik
kriz olgusu sunulmaktadir.

Anahtar kelimeler: zuklopentiksol dekonat; geg okiilojirik kriz; sizofreni

Syndrome, Multiple Sclerosis, Neurosyphilis, head
trauma, thalamic infarction, fourth ventricle lesions,
cystic glioma, herpes encephalitis and kernicterus®=.

Zuclopenthixol is an atypical antipsychotic that is a
neuroleptic of the thioxanthene group and suitable
for monotherapy; it has a rapid onset of action, very
few and mild adverse effects, and good tolerability”.
Zuclopenthixol, which binds both D and D, receptors
and has a weak effect on the striatal dopamine path-
way of the brain, unlike classical neuroleptics, is gen-
erally used in treatment-resistant schizophrenia cases®.
In one study, extrapyramidal symptoms were seen in
61% of patients using zuclopenthixol at doses rang-
ing from 50 mg to 300 mg every two weeks, and 78%
required antiparkinson medication’. Zuclopenthixol
decanoate is a long-acting form, and its side-effect pro-
file may vary. Side effects of zuclopenthixol decanoate
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include sedation, asthenia, dystonia, akathisia, tremor,
increased salivation, orthostatic dizziness, low libido,
hypokinesia, rigidity, and difficulty concentrating®’.
However, while there are reports that oculogyric crisis
may occur due to the use of zuclopenthixol decanoate,
there is limited data on the occurrence of tardive ocu-
logyric crisis'.

In this case report, a 34-year-old male patient who ex-
perienced tardive oculogyric crisis attacks after the use
of zuclopenthixol decanoate is presented.

Case

A 34-year-old male patient, single, unemployed, and
a primary school graduate, living with his family, who
had been diagnosed with schizophrenia, had been
admitted to the psychiatry service seven times due to
psychotic exacerbations. The patient was brought to
the psychiatry polyclinic by his family due to the state-
ments that people follow him, he will be harmed, his
thoughts are read, and he behaves strangely. The patient
was admitted to the psychiatry clinic with the diagno-
sis of psychotic exacerbation. Zuclopenthixol decano-
ate 200 mg intramuscular injection every two weeks
was prescribed because of the non-compliance of the
patient for the previous various antipsychotic drugs.
The patient, who was in remission after eight weeks of
hospitalization, was followed up by the Community
Mental Health Center. It was learned that the patient
had an involuntary upward deviation of the eye and
ocular pain, which started four months after beginning
zuclopenthixol decanoate 200 mg every two weeks.

For this reason, the patient was started on biperiden
2 mg/day. Due to the regression of the patient’s com-
plaints, it was concluded that the patient was experi-
encing a tardive oculogyric crisis due to zuclopenthixol
decanoate. The patient’s zuclopenthixol decanoate
treatment was switched to aripiprazole 30 mg/day.
Biperiden 2 mg/day treatment was continued for
two months. Although the patient’s eyes occasionally
continued to turn upward, their complaints entirely
resolved three months after discontinuing zuclopen-
thixol decanoate. The patient is still in remission with
aripiprazole 30 mg/day treatment.

Discussion and Conclusion

It has been observed that zuclopenthixol, which is an
atypical antipsychotic used in the treatment of psy-
chotic disorders among psychiatric disorders, may
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cause oculogyric crisis, and oculogyric crisis ceases
and does not recur after treatment is discontinued'’.
Praharaj et al. reported as a case report that a 21-year-
old male schizophrenic patient who was treated with
200 mg depot zuclopenthixol decanoate intramuscu-
lar injection once a month experienced symptoms of
tardive oculogyric crisis symptoms one and a half year
after the start of the treatment and these symptoms re-
gressed after the drug was discontinued'.

The nigrostriatal dopaminergic pathway extending
from the substantia nigra to the putamen and caudate
nucleus is thought to be the underlying cause of the
oculogyric crisis side effect. Antipsychotic agents cause
acute dystonia by blocking dopamine D, receptors
in the caudate, putamen, and globus pallidum'. It is
thought that dopamine dysregulation, which causes a
hypodopaminergic state, may also cause oculogyric cri-
sis’?. Zuclopenthixol acting by binding to D2 receptors
may have caused an oculogyric crisis®. Since zuclopen-
thixol decanoate used in this case is a long-acting depot
form, it may have caused delayed tardive oculogyric cri-
sis®. In one study, it was shown that neuroleptic drugs
that cause oculogyric crisis may also cause less frequent
tardive crisis'®. Contrary to this information, a tardive
oculogyric crisis occurred in our case.

Tardive extrapyramidal symptoms are involuntary
movement disorders that develop after long-term use
of antipsychotic drugs. It may not improve after dis-
continuation of the agent used. Although it gener-
ally affects the orofacial region, it can affect the whole
body. It can cause myoclonic convulsions, tics, chorea,
and dystonia. Risk factors include long-term use of
high-dose first-generation antipsychotics, age, female
sex, and mood disorders®. In the case presented, there
is only long-term use of antipsychotic drugs as a risk
factor. In addition, a tardive oculogyric crisis that start-
ed after the long-term use of zuclopenthixol decanoate
is another remarkable feature of this case report.

Drug adverse effects can be evaluated with the 10-item
Adverse Drug Reaction (ADR) Probability Scale de-
veloped by Naranjo et al. According to the grading, a
score of 0—13 points can be obtained, and a score of
9 and above is evaluated as “definite”, between 5-8
points as “likely”, between 1-4 points as “probable”and
0 points as “doubtful”’é. When our case was evaluated
according to this scale, it has got a total of 4 points due
to the previous report of oculogyric crisis due to zu-
clopenthixol use (1 point) because the tardive oculogy-
ric crisis occurred after zuclopenthixol decanoate was
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given (2 points), because the side effect improved after
zuclopenthixol decanoate was discontinued (1 point).
This information suggests that the side effect may be
related to zuclopenthixol decanoate.

Thecurrentreporthassomelimitations. Zuclopenthixol
decanoate plasma measurement and MRI imaging
were not performed on our patient.

In conclusion, the oculogyric crisis is an essential and
disturbing medical condition that negatively affects
quality of life and social relations. Oculogyric crisis
from zuclopenthixol is frequently seen, whereas tar-
dive oculogyric crisis from zuclopenthixol decanoate is
rarely seen. For these reasons, it is important that clini-
cians who will prescribe zuclopenthixol or zuclopen-
thixol decanoate drugs should consider this adverse
effect and that clinicians evaluating patients present-
ing with oculogyric crisis symptoms should question
the drug use in the patient’s history. More controlled
studies with large samples are needed to elucidate the
mechanism of tardive oculogyric crisis associated with
using zuclopenthixol decanoate.
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OLGU SUNUMU / CASE REPORT

A Rare Presentation of Cystic Bronchiectasis with

Acute Renal Failure and Electrolyte Imbalance
Kistik Bronsektazi ile Nadir Bir Birliktelik, Akut Renal Yetmezlik ve Elektrolit imbalans

Ersin Kuloglu', Abdulbaki ElImas'
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ABSTRACT

A 62-year-old female patient with a history of cystic bronchiec-
tasis was brought to the emergency department with complaints
of weakness, nausea, and shortness of breath. The patient was
hospitalized at the internal medicine service for the accompanying
acute renal failure, hypocalcemia, hypokalemia, and hypomagne-
semia. The patient was started on oral active vitamin D therapy.
Intravenous calcium treatment was given to the patient with a cor-
rected calcium value of 6.4 mg/dl. In addition, intravenous potas-
sium and intravenous magnesium replacement were performed.
The patient’s fluid intake and output were monitored to prevent
fluid overload. The creatinine value of the patient decreased to the
normal limits after five days of treatment. The patient, who had no
electrolyte imbalance and whose complaints regressed, was dis-
charged on the 8th day of hospitalization with recommendations.
Clinicians should be careful about the potential risk of accompany-
ing renal failure and electrolyte imbalance in patients with cystic
bronchiectasis.

Keywords: bronchiectasis; creatinine; acute renal failure; hypocalcemia;
hypokalemia; hypomagnesemia

Introduction

Bronchiectasis, first described by Laennec in 1819,
is a long-term condition where the bronchi become
permanently enlarged and thickened. This is accom-
panied by persistent coughing, the production of spu-
tum, and repeated infections in the respiratory system.
Bronchiectasis is divided into cylindrical, varicose, and
cystic bronchiectasis according to the radiological and
pathological images of the airways'.

0ZET

Altmis iki yasinda Kistik bronsektazi 6ykuisti olan kadin hasta halsiz-
lik, bulanti ve nefes darligi sikayetleri ile acil servise getirildi. Hasta,
eslik eden akut bébrek yetmezIigi, hipokalsemi, hipokalemi ve hi-
pomagnezemi nedeniyle déhiliye servisine yatirildi. Hastaya oral
aktif vitamin D tedavisi baslandi. Diizeltilmis kalsiyum degeri 6,4
mg/dl olan hastaya intravenéz kalsiyum tedavisi basland|. Hastaya
ek olarak intravenéz potasyum ve intravenéz magnezyum replas-
mani yapildi. Hastanin voliim yliklenmesini énlemek icin sivi alimi
ve idrar cikisi izlendi. Tedaviden bes glin sonra hastanin kreatinin
degeri normal sinirlara geriledi. Elektrolit imbalansi olmayan ve
sikéyetleri gerileyen hasta yatisinin 8. gliniinde Onerilerle taburcu
edildi. Klinisyenler, kistik bronsektazili hastalarda renal yetmezlik ve
elektrolit imbalansi eslik etme potansiyeline karsi dikkatli olmalidir.

Anahtar kelimeler: bronsektazi; kreatinin; akut renal yetmezlik; hipokalsemi;
hipokalemi; hipomagnezemi

Case

A 62-year-old female patient with known cystic bron-
chiectasis, seasonal allergic rhinitis, Chronic obstruc-
tive pulmonary disease, Hypertension (HT), type 2
Diabetes Mellitus (DM), and coronary artery disease
was admitted to the emergency department of our
hospital on February 23rd of 2023 with complaints
of weakness, nausea, shortness of breath, and weight
loss. Physical examination of the patient: arterial blood
pressure of 130/80 mmHg, a pulse of 102 beats per
minute in sinus rhythm, and an oxygen saturation lev-
el of 97 percent. The patient was alert, oriented, and
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Figure 1. Thorax tomography imaging.

cooperative, but bilateral breath sounds were reduced
during auscultation. Widespread rhonchi were heard
in the bilateral lungs and rales in the basals. Although
there was no tenderness, guarding, or rebounding dur-
ing palpation of the abdomen, bilateral pretibial edema
as grade one positive, umbilical hernia and widespread
venous collaterals were detected.

Medicines used by the patient include ramipril 5 mg
and hydrochlorothiazide 25 mg once a day, acetylsali-
cylic acid 100 mg once a day, levocetirizine and mon-
telukast once a day, salmeterol 50 ug and fluticasone
500 ug twice a day, tiotropium 18 ugonce a day, n-ace-
tylcysteine 600 mg once a day, sitagliptin 50 mg and
metformin 1000 mg twice a day, propylthiouracil 50
mg once a day. Laboratory tests in the emergency room
are shown in Table 1.

Urinary system ultrasonography was performed in the
emergency department to investigate the cause of acute
renal failure, and no postrenal findings were observed.
The cross-sectional image from the patient’s thorax to-
mography is shown in Fig. 1. Thorax tomography was
performed in the emergency department due to a com-
plaint of shortness of breath. The report stated that the
patient had calcific plaque buildup in their thoracic
aorta, as well as widespread tubular cystic bronchiecta-
sis (sequelae changes), which was more pronounced in
the basal sections of both lungs; the patient also had a
sliding hernia, but there was no indication of active in-
filtration or mass in the lung tissue (parenchyma areas);
minimal fluid was present in the pleural area. Since the
patient did not have typical chest pain symptoms and

Kafkas J Med Sci 2024; 14(1):97-100

Table 1. Laboratory findings

Parameter Admission Range

pH 7.35 7.35-7.45

po, 40 (83-108) mmHg
s0, %66 95-99
lactate 2.2 0.5-1.6 mmol /L
HCO, 22.8 22-26 mmol/L
pCo, 43 35-48 mmHg
WBC 15.520 4.000-11.000 mm?®
hemoglobin 10.2 12-16 g/dl
hematocrit %32 36-46

mMcv 78 80-96 fL
neutrophil 10.770 2.000-7.000 mm?
lymphocyte 2760 800-4.000 mm?
platelet 469.000 150.000-450.000 mm?®
glucose 78 74-10 mg/di
creatinine 2.4 0.5-0.9 mg/di
ALT 12 0-33 U/L

AST 18 0-32 U/L
total bilirubin 0.2 0-1.2 mg/di
direct bilirubin 0.14 0-0.3 mg/dl
LDH 351 135-214 u/L
amylase 99 28-100 u/L
calcium 6.4 8.6-10.2 mmg/dl
sodium 135 136-145 mmol/L
potassium 3.2 3.5-5.1 mmol/L
CRP 93.2 0-5 mg/L

PT 9,6 8.4-10.6 seconds
APTT 401 23.6-30.6 seconds
INR 1.1 0.8-1.2
albumin 4.1 3.5-5.2 gr/lL
troponin T 0.03 0-0.014 microgram/L
pro BNP 705 0-125 pygogram/ml

pCO,;: Partial pressure of carbon dioxide; MCV: Mean corpuscular volume; ALT: Alanine
aminotransferase; AST: Aspartate aminotransferase; LDH: Lactate dehydrogenase; CRP: C reactive
protein; PT: Prothrombin time; APTT: Activated partial thromboplastin time; INR: International
normalized ratio; pro-BNP: Pro-brain natriuretic peptides.

indicated risk factors of acute coronary syndrome, the
patient’s electrocardiogram (ECG) was taken to the
emergency department for further examination; how-
ever, it did not reveal any indications of acute coronary
syndrome. The troponin value, studied in the emergen-
cy department with 2-hour intervals, was determined
as 0.03 ug/L, consistent with the previous value.

The patient was hospitalized with the diagnoses of
acute renal failure, hypokalemia, hypocalcemia, hy-
pomagnesemia, and accompanying pre-existing cystic
bronchiectasis, seasonal allergic rhinitis, COPD, HT,
type 2 DM, coronary artery disease, and coronary ar-
tery disease. Upon investigation of the cause of acute
renal failure, it was discovered that the patient did not
have a history of nonsteroidal anti-inflammatory drug
use or complaints of diarrhea or vomiting; however,



the patient’s daily water intake was found to be low,
which could be a contributing factor to the condition.
The patient was observed to be on multiple medica-
tions and had been taking ramipril 5 mg and hydro-
chlorothiazide 25 mgonce a day for approximately one
year as an antihypertensive medication.

Parathormone, phosphorus, 25-OH Vitamin D3,
magnesium tests, and other routine tests were re-
quested from the patient due to accompanying hy-
pocalcemia. The test results were as follows; tsh: 0.5
(0.2-4.2) mu/L, ft4:1.3 (0.9-1.7) ng/dl, uric acid:
11.9 (2.4-5.7)) mg/dl, alkaline phosphatase (ALP):
69 (30-120) U/L, gamma-glutamyl transferase
(GGT): 12 (5-36) U/L, magnesium: 1.0 (1.6-2, 6)
mg/dl, phosphorus: 42 (2.5-4.5) mg/dl, parathor-
mone: 131 (15-65) ng/L, procalcitonin: 0.12 (0-2)
ug/L, 25-OH Vitamin D3:2.47 (20-50) ng/ml, iron:
53 (37-145) ug/dl, iron-binding: 223 (135-392) ug/
dl, ferritin: 150 (13-150) ug/L, folate: 9.9 (3.8-20)
ug/L, b12:417 (197-771) nanogram/L

Acute renal failure, severe vitamin D deficien-
cy, hypocalcemia, hypomagnesemia, and hypo-
calcemia were detected in the patient. The pa-
tient’s treatment with sitagliptin+metformin and
ramipril+hydrochlorothiazide discontinued.
Blood pressure was monitored, and 10 mg of amlo-
dipine was ordered daily if necessary. The patient was
started on oral active vitamin D therapy. Intravenous
calcium treatment was given to the patient with a
corrected calcium value of 6.4 mg/dl. In addition, in-
travenous potassium and intravenous magnesium re-
placement were performed. The patient’s fluid intake
and output were monitored to prevent fluid overload,
and the fluid intake was followed up to be 500 cc more
than the fluid output. Laboratory findings after treat-
ment are shown in Table 2. The creatinine value of the
patient was within normal limits. The patient, who
had no electrolyte imbalance and whose complaints
regressed, was discharged on the 8th day of hospital-

ization with recommendations.

was

Discussion and Conclusion

Recent scientific research in Tirkiye indicates that
the etiological factors that cause the development of
bronchiectasis can be revealed in more than half of
the patients. While some identifiable causes of bron-
chiectasis are localized to the lung, others are a com-
ponent of systemic diseases. Pneumonia and other
lower respiratory tract infections rank first among the
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Table 2. Laboratory findings after treatment

Parameter Level Range
magnesium 1.9 1.6-2.6 mg/dl
glucose 84 74-10 mg/di
creatinine 0.8 0.5-0.9 mg/di
ALT 10 0-33 U/L
AST 14 0-32 UL
total bilirubin 0.2 0-1.2 mg/dl
direct bilirubin 0. 0-0.3 mg/dl
LDH 208 135-214 u/L
calcium 8.5 8-6-10.2 mg/dl
sodium 135 136-145 mmol/L
potassium 45 3.5-5.1 mmol/L
CRP 4 0-5 mg/L

ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; LDH: Lactate dehydrogenase;
CRP: C-reactive protein.

causes of bronchiectasis®. Investigation of the underly-
ing etiology is recommended in all patients with bron-
chiectasis. Childhood viral and bacterial respiratory
tract infections are thought to play a role in develop-
ing bronchiectasis'. Although complications such as
lung abscess, empyema, metastatic brain abscess, and
amyloidosis have been reported due to bronchiecta-
sis, these conditions are rarely observed with the use
of selected antibiotics today. Patients diagnosed with
concomitant cystic fibrosis during pediatric age have
a short life expectancy, and around 50% of them may
live beyond the age of 30. During bronchiectasis, pa-
tients commonly experience acute exacerbations of
pneumonic infections, hemoptysis (coughing up
blood), COPD, and cor pulmonale (enlargement and
dysfunction of the right side of the heart due to lung
disease)®. Bronchiectasis not caused by cystic fibrosis
can be treated with several options, including medi-
cal treatment such as antibiotics and bronchodilators,
physiotherapy, and surgical treatment®.

According to a report on comorbid diseases in patients
with bronchiectasis, at least one additional comorbid
disease was observed in 44% of 138 patients followed
in the departments of Chest Diseases and Thoracic
Surgery at Atatiirk University Training and Research
Hospital. These were respectively COPD (23.1%), si-
nusitis (15.2%), hypertension (13.7%), peptic ulcer
(10.8%), heart failure (10.1%), hepatitis (3.6%) and
other (7.0%)*.

In a multicenter study investigating the etiology in 287
amyloidosis patients in Tiirkiye, familial Mediterranean
fever (FMF) was reported as the cause in 64%, tubercu-
losis in 10%, bronchiectasis, and COPD in 6%, rheu-
matoid arthritis in 4%, spondyloarthropathy in 3%,
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chronic osteomyelitis in 2%, other causes in 4%, and
unknown causes in 7%. Bronchiectasis and COPD
were ranked third among the causes. Bronchiectasis
can play a role in the etiology of chronic kidney failure
secondary to amyloidosis’.

Upon reviewing the literature, no direct study investi-
gated the association between bronchiectasis and acute
renal failure-electrolyte imbalance. Studies have shown
that inflammatory markers are elevated in patients with
concomitant bronchiectasis, especially in the geriatric
population. The association between bronchiectasis
and an inflammatory profile is thought to contribute to
the development of acute renal failure. Electrolyte im-
balance can occur in patients with diseases secondary
to acute renal failure. Patients with bronchiectasis, who
are treated with antihypertensive medications such as
ACE inhibitors or angiotensin II receptor blockers, as
well as diuretics (loop, thiazide, thiazide-like), should
be monitored for electrolyte imbalance, as in our case.

This case gains importance due to being the first case
reported in the literature where both electrolyte im-
balance and acute kidney failure accompany cystic
bronchiectasis. Although acute kidney failure is a
common cause of most electrolyte imbalances (such
as hyperkalemia and hyponatremia), the coexistence
of hypokalemia and hypocalcemia is a rare condition.
Chronic granulomatous diseases, among the causes of
non-cystic bronchiectasis, are also associated with hy-
percalcemia. This shows us that, contrary to what we
expect in our case, bronchiectasis patients may present
with many electrolyte imbalances®.

Kafkas J Med Sci 2024; 14(1):97-100

Bronchiectasis is significant in pediatric and respira-
tory disease practice and requires attention in internal
medicine clinics and accompanying internal patholo-
gies. Early detection and management of these accom-
panying internal pathologies can improve bronchi-
ectasis patients’ overall prognosis and quality of life.
Further research is needed to understand better the
mechanisms linking bronchiectasis and these comor-
bidities and develop more effective treatment strategies
for this complex disease.
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