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Editorden/Editorial

Degerli Okuyucularimiz,

Forbes Tip Dergisi (Forbes Journal of Medicine) olarak geride biraktigimiz besinci yayin yilinin ardindan ayni heyecan ve
motivasyonla dergimizin on altinci, 2025 yilinin ilk sayisini sizlere sunmanin mutlulugunu yasiyoruz. Geride biraktigimiz
yayin yilinda, dergimizde Tip ve Saglik Bilimleri alanlarinda 2 derleme, | sistematik derleme, I editére mektup, 25 orijinal
arastirma ve 4 olgu sunumu olmak tizere toplam 33 bilimsel ¢alisma yayimlandi. Forbes Tip Dergisi Yayin Kurulu'nun ilk
sayidan itibaren titizlikle ytriitmekte oldugu yayin degerlendirme ve basim siirecleri sonucunda akademik yayincilikta
cok 6nemli bir yeri olan ulusal indeksimiz ULAKBIM (TR Dizin), Ttirkiye Atif Dizini ve Tiirk Medline yani sira uluslararasi
akademik indekslerden EBSCO, J-Gate, ve GALE ve DOAJ'da taranmaya devam etmektedir.

Dergimizi daha da guclendirerek ozellikle uluslararasi alanda da basarili olma hedefi dogrultusunda basta ESCI ve
SCOPUS olmak tzere diger 6nemli uluslararasi indekslerde taranmak icinde cabamizin devam ettigini paylasmak isteriz.
Bu dogrultuda Forbes Tip Dergisi Yayin Kurulu olarak dergimiz “Saglikl Yarinlar igin Bilimin izindeyiz” mottosuyla yoluna
hiz kesmeden devam etmektedir.

Cahsmalarini dergimize génderen yazarlara, degerlendirmeleri yapan editér ve danisma kurulu tiyeleri ve hakemlerimize
cok tesekkur ediyoruz.

Saygilarimizla

Prof. Dr. M. Yekta ONCEL
Forbes Tip Dergisi Bas Editoru
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Original Article / Orijinal Arastirma

A Population Study: HLA-A, -B, -C, -DRBI, -DQBI1, -DQALI Alleles,
and ABDR Haplotype Frequencies in the Aegean Region of

Tiirkiye

Bir Poplilasyon Calismasi: Tiirkiye'de Ege Bélgesi'nde HLA-A, -B, -C,
-DRBI, -DQBI, -DQAT Alleles ve ABDR Haplotiplerinin Frekansi

0 Asli OZKIZILCIK KOGYIGIT!, @ Tulay KILICASLAN AYNA! @ Mustafa SOYOZ!, ® Burcu GERGI ALKAC],

® Rasime Derya GULEG2, @ Deniz ilhan TOPCU3, ® ibrahim PiRIM!

lizmir Katip Celebi University Faculty of Medicine, Department of Medical Biology, izmir, Turkiye

2jzmir City Hospital, Tissue Typing Laboratory, izmir, Turkiye
3izmir City Hospital, Clinic of Medical Biochemistry, izmir, Turkiye

Cite as: Ozkizilcik Kogyigit A, Kilicaslan Ayna T, Soy6z M, et al. A population study: HLA-A, -B, -C, -DRBI, -DQBI, -DQAI alleles, and

ABDR haplotype frequencies in the Aegean Region of Turkiye. Forbes J Med. 2025;6(1):1-8

ABSTRACT

Objective: Human leukocyte anti-gen (HLA) molecules are vital molecules because they present foreign
anti-gens to immune cells and trigger the immune response. Thus, they are associated with diseases,
and they play crucial roles in solid organ transplantation and hematopoietic stem cell transplantation.
This study aimed to determine the HLA allele and three-locus haplotype frequencies of the Turkish
population. This is the first study in Tirkiye to include such a large, sizable population.

Methods: The study included 6,039 bone marrow donors. Sequence-specific oligonucleotide probes
and sequence-specific primers were employed for HLA typing. After excluding related individuals, 1222
A, 1229 B, 930 DRBI, 102 C, 227 DQBI, 163 DQAI allele couples, and 336 ABDR haplotype couples were
analyzed using Arlequin v3.5 Software and the R package programs. The results were compared with
those from the border countries.

Results: The most frequently observed HLA alleles were A*02, B*35, C*07, DRB1*11, DQAI1*01, and
DQBI1*03. The most prevalent ABDRBI haplotype was A*24 B*35 DRB1*11 in our population. For all loci,
the population was in Hardy-Weinberg equilibrium. A linkage disequilibrium analysis revealed a strong
link between the A-B, A-DRBI, and B-DRBI loci. The results of the two methods were similar.
Conclusion: These findings are consistent with populations in bordering nations. Our findings will
support numerous therapeutic applications, including drug discovery, disease therapy, and organ
transplantation. The Arlequin and R programs are suitable for analyses.

Keywords: HLA, allele frequency, haplotype frequency

oz

Amag: insan [6kosit antijeni (HLA) molekulleri yabanci antijenleri immin hiicrelere sunduklari ve immiin
yaniti baslatmalari acisindan dnemli molekullerdir. Bu sebeple, hastaliklarla iliskili olduklari gibi solid
organ ve hematopoetik hiicre nakillerinde kritik rol oynarlar. Bu calismada, Tlrk populasyonundaki HLA
allel ve 3 lokus haplotip frekanslarinin belirlenmesi amaglanmistir. Bu ¢alisma Turkiye'de yapilmis en
blylk populasyonu icermektedir.

Yontem: Bu calismaya 6.039 kemik iligi vericisi dahil edilmistir. HLA tiplemesi sekans spesifik
oligontikleotit prob ve sekans spesifik primer yontemleriyle gergeklestirilmistir. Akraba kisiler harig
tutulduktan sonra toplamda 1222 A, 1229 B, 930 DRBI1,102 C, 227 DQBI ve 163 DQAI allel ciftiyle birlikte
336 ABDR haplotip cifti Arlequin v3.5 Programi ve R paket program ile analiz edilmistir. Sonuclar komsu
Ulkelerdeki frekanslarla karsilastintmistir.
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Bulgular: PopUulasyonumuzda en sik saptanan HLA alleleri A*02, B*35, C*07, DRB1*11, DQAI1*01 ve DQBI1*03 olarak bulundu. En sik prevalansa sahip
ABDRBI1 haplotipi ise A*24 B*35 DRB1*11 olarak belirlendi. Battin lokuslar icin popllasyonumuz Hardy-Weinberg esitligine uymaktaydi. Baglanti
esitsizligi analizine goére A-B, A-DRB1 ve B-DRBI lokuslari arasinda giicli bir baglanti oldugunu gosterdi. Her iki istatistiksel analiz sonucu da ayni

Gkt

Sonug: Bulgular komsu tlkelerle benzer oranda ¢ikmistir. Bu bulgular ilag kesfi, hastalik tedavisi ve organ nakli gibi birgok terapotik uygulamayi
destekleyici niteliktedir. Bu istatistiksel analizler icin Arlequin ve R programlarinin uygun oldugu gorilmustdr.

Anahtar Kelimeler: HLA, allel frekansi, haplotip frekansi

INTRODUCTION

The human leukocyte anti-gen (HLA) gene on chromosome
6p2l encodes HLA molecules, which are cell surface
proteins that are crucial for anti-gen presentation to T
lymphocytes.! HLA gene Regions are the most polymorphic
onthe human genome, and HLA molecules expressed from
these Regions play critical roles in the immune system.?
HLA is divided into two classes: HLA Class 1 (HLA-A, HLA-B,
and HLA-C) and HLA Class 2 (HLA-DR, HLA-DQ, and HLA-
DP):2 Type 1 HLA molecules present the anti-genic peptides
to CD8+ T-cells, whereas type 2 HLA molecules present
the anti-genic peptides to CD4+ T-cells.

HLA typing is commonly used in clinics for hematopoietic
stem cell and solid organ transplantation. Furthermore,
because of its roles in immune response, it is linked to a
variety of diseases. Thus, community-based studies on HLA
allele frequency may be valuable for detecting genetic
variation and population origin, identifying vaccine-
safe epitopes, and discovering disease associations.?
These studies also aid in the creation of HLA databases.
The frequencies of alleles and haplotypes in various
populations have been the subject of numerous studies.
Research conducted both nationally and internationally
has linked specific alleles to distinct clinical symptoms.¢

The Hardy-Weinberg equilibrium (HWE) and linkage
disequilibrium (LD) are essential concepts in population
genetics that explain genetic diversity and inheritance
patterns. HWE establishes a standard for forecasting
genotype frequencies in a static population, whereas LD
assesses the non-random correlation of alleles across
several loci. Collectively, they provide insights into genetic
composition and evolutionary mechanisms.’ Deviations
from HWE may signify genotyping inaccuracies or the
existence of uncommon variations, especially within
extensive genomic datasets® LD quantifies the extent to
which alleles at distinct loci are co-inherited, influenced by
factors including population structure and selection. The
precise measurement of LDs is essential for applications
such as disease association studies, and novel approaches
have enhanced LD estimation under HWE conditions.
The correlation between HWE and LD was significant, as
variations from HWE might influence LD assessments and
hence confound genetic investigations.’

In this study, we investigated the frequencies of alleles and
haplotypes in bone marrow (BM) donors. We compared
the most frequently observed alleles and haplotypes with
those from neighboring nations. Furthermore, we evaluated
two statistical tools (Arlequin and R) to analyze the data.

METHODS

Samples

Molecular HLA typing data from 6039 healthy Turkish
people were retrospectively analyzed. Between 2009 and
2018, these individuals were BM donors who applied to the
tissue typing laboratory at the hospital. Related individuals
were excluded to ensure that genetic variation was
assessed objectively and in a population-representative
manner. In total, 1222 A, 1229 B, 930 DRBI1,102 C, 227 DQB],
163 DQAI allele couples, and 336 ABDR haplotype couples
were analyzed. The results were compared with those from
bordering countries.

Informed consent was provided by all patients. In
accordance with the Declaration of Helsinki, our izmir Katip
Celebi University Non-interventional Clinical Research
Ethics Committee approved the study (decision no: 0097,
date: 23.03.2023).

Molecular Human Leukocyte Anti-gen Typing

Sequence-specific oligonucleotide probe (SSOP) and
sequence-specific primer (SSP) methods were used for
the molecular typing of HLA. Deoxyribonucleic acid (DNA)
was isolated using an EZ1 DNA Blood Kit (Qiagen, Hilden,
Germany) via an automatic system (Geno M-6, Qiagen).
Commercial SSOP (Lifecodes, Rodermark, Germany) and
SSP kits (Olerup, Stockholm, Sweden) were used for the
procedures. The tests were performed according to the
manufacturer's instructions. Briefly, the Regions were
amplified by polymerase chain reaction (PCR), and the
amplicons were hybridized with specific probes for the
SSOP method. The results were analyzed using a Luminex
fluoroanalyzer. Forthe SSP method, samples were amplified
using SSPs by PCR, and the amplicons were evaluated on
agarose gels using score software.

Statistical Analysis

All statistical analyses, including total allele frequencies,
haplotype frequencies LD, and HWE tests, were conducted
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using R 4.2 programming language with the pegas and
adagen packages, and Arlequin v3.5.108

R is a robust and versatile programming language and
software environment, specifically designed for statistical
analysis, data science, and visualization. Arlequin, on the
other hand, is a software specifically designed for the
examination and interpretation of genetic data. The tool
provides a diverse range of statistical methodologies
and tests to facilitate the comprehension of genetic
population structure, genetic diversity, and demographic
history. The congruent outcomes of these two systems are
of significant importance for their application, particularly
in the analysis of HLA allele and haplotype frequencies.
This comparison enables the assessment of the trade-offs
between a versatile, general-purpose tool like R and a
specialized software platform for population genetics such
as Arlequin. This facilitated the identification of the most
efficient, precise, and user-centric method for evaluating
HLA allele and haplotype frequencies in our study.

RESULTS

In total, 19 different HLA-A, 28 different HLA-B, 14 different
HLA-C, 13 different HLA-DRBI, 6 different HLA-DQAI, and 5
different HLA-DQBI alleles were identified. The allele with
the highest frequency was HLA-A*02 [allele frequency (AF):
0.195990], followed by HLA-A*24, HLA-A*03, HLA-A*O],
and HLA-A*11 (AF: 0.147709, 0.126432, 0.119885, and
0.087561), respectively. The five initial HLA-B alleles that
were most frequently found were HLA-B*35, HLA-B*5],
HLA-B*44, HLA-B*18, and HLA-B*38 (AF: 0.174938,
0.128152, 0.080146, 0.064279, and 0.049227), respectively.
The first five frequently observed HLA-C alleles were
HLA-C*07, HLA-C*04, HLA-C*12, HLA-C*15, and HLA-C*06
(AF: 0.230392, 0.137254, 0.112745, 0.102941, and 0.083333),
respectively.

The highest frequency was HLA-DRBI1*11 (AF: 0.229569).
Subsequently, HLA-DRB1*04 (AF: 0.147311), HLA-DRBI1*15
(AF: 0.110215), HLA-DRBI*03 (AF: 0.095698), and HLA-
DRBI*13 (AF: 0.093010). The most common first five
HLA-DQAI alleles were HLA-DQAI*O1, HLA-DQAIT*O5,
HLA-DQAI1*03, HLA-DQAI*02, and HLA-DQAI1*04 (AF:
0.365030, 0.325153, 0.193251, 0.098159, and 0.012269),
respectively. The most frequently observed HLA-DQBI
allele was HLA-DQBI*03 (AF: 0.458149), followed by
HLA-DQBI1*05 (AF: 0.202643), -DQB1*06 (AF: 0.178414),
-DQB1*02 (AF: 0.145374), and -DQBI1*04 (AF: 0.015418). We
found the same ratios using the R program (Table 1).

We analyzed the frequencies of 336 three-locus haplotypes.
Our population was in HWE for all loci using the two
methods (Table 2). The haplotype frequencies were similar
between the two methods. The most prevalent haplotype

in our population was A*03 B*44 DRB1*04 had the highest
frequency (Table 3).

The LD analysis was performed using only the Arlequin
software program. According to our LD analysis, there was a
significantly strong association between A-B, A-DRBI, and
B-DRBI loci (p<0.001) (Table 4).

DISCUSSION

In this study, we evaluated HLA allele and haplotype
frequencies in the Aegean Region of the Turkish
population. This is the first study conducted in the Aegean
Region of Turkiye and the first to evaluate the HLA allele
and haplotype frequencies of a large Turkish population. In
addition, we also compared the two statistical methods for
HLA allele and haplotype analyses.

In our study population, the most common HLA-A allele
frequency was A*02, followed by A*24. The top two alleles
were the same in various Turkish populations, including
Greece, Bulgaria, Georgia, and in Iran*? However, only the
top allele was the same in the Armenian population.?2 The
compatibility of the population in the Aegean Region with
surrounding countries may be attributed to past migration.
We found that the two most frequently observed HLA-B
alleles were B*35 and B*51. The HLA-B alleles with the
highest frequencies (AF: 0.18) were B*05 and B*35 in the
Iranian population?

The outcomes were comparable for different Turkish
populations, Armenia, Georgia, Iran, and Bulgaria.>"1%-2
In the Greek and Turkish populations, the most common
allele was HLA-B*5]1, followed by B*35.7!8 This discrepancy
may be attributable to their geographic location. While
the most frequent alleles may differ, the predominant
B alleles are consistent among populations in the Greek
and Aegean Regions. The migration of individuals from
Greece and Bulgaria to Turkiye, particularly to the Aegean
Region, has played a significant role in fostering diversity
throughout history.

The most common HLA-C alleles were HLA-C*07 and
HLA-C*04, respectively, in our study cohort. However, the
results were contrary in the Syrian and Greek populations3'®
The most common two alleles were HLA-C*12 and C*07
in the Iranian population? The difference in the most
common allele may be due to the location of Iran in the
Eastern Anatolia Region of Tirkiye because our study
cohort included the Aegean Region of Turkiye. Despite the
replacement of the two most prevalent C alleles in the Greek
and Syrian populations, these alleles remained identical
to those found in the nations from which the immigrants
originated. Due to the significant migration from Syria to
the Aegean Region in recent times, the allele frequencies
in the population have become comparable. HLA-
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Table 2. Data table of Hardy-Weinberg equilibrium analysis using the two statistical tools

Locus Genotypes Obs heterozygosity Exp heterozygosity p value SD

By Arlequin v.3.5.

HLA-A 336 0.88657 0.88908 0.14043 0.00028
HLA-B 336 0.90149 0.92466 0.13648 0.00020
HLA-DRBI 336 0.85672 0.88705 0.33734 0.00054
The R tool

HLA-A 336 0.88922 0.88782 0.1568 0.017268
HLA-B 336 0.90419 0.92290 0.1622 0.014596
HLA-DRBI 336 0.85928 0.88536 0.4 0.01732

leukocyte anti-gen

Genotypes: Number of genotypes, Obs: Observed, Exp: Expected, p value: p value for the deviation of HWE, SD: Standard deviation, HLA: Human

Table 3. HLA three-locus haplotype frequency analysis using R and Arlequin tools

Haplotype n Frequency

A*03 B*44 DRB1*04 1 0.016467

A*11, B*35, DRB1*14

A*02 B*51 DRB1*11 10 0.01497

A*33 B*14 DRB1*01

A*23 B*49 DRBI1*T1 ? 0.013473

A*24 B*35 DRBI1*T1 8 0.0M976

A*26 B*38 DRB1*13 7 0.010479

n: Number of samples, HF: Haplotype frequency, HLA: Human leukocyte anti-gen

Table 4. Three-loci Linkage disequilibrium estimation by Arlequin software

Haplotype D’ p value Chi-square test values DF
A-B 0.99990 <0.0001 616.5 432
A-DRBI 0.99990 0.00050 263 192
B-DRBI 0.99921 <0.0001 612.6 324

p<0.05 values were accepted as significant.

D" Perfect linkage disequilibrium values, DF: Degrees of freedom

DRBI*11 and DRBI1*04 had the highest frequencies in our
study group, respectively. The results were in accordance
with previous Turkish population studies and in Syrian
population.>72 However, the only highest frequency was
the same in border countries as observed in DRB1*11 and
DRB1*15 in Armenian and Iranian populations, in DRBI1*11
and DRB1*13 in Georgian populations, and in DRB1*11 and
DRBI*16 in Greek populations.®20-22 |t seems that at least
one DRBIlalleleisidenticalto those foundin nearby nations.
This is contingent on the historical migration patterns of
adjacent nations. Among the HLA-DQAI alleles, our results
were similar in the Iranian population.? However, we could
not compare our results with other studies on border
populations because the DQAI locus was not investigated
in these studies. The most frequently observed HLA-DQBI
alleles were similar in Iranian, Georgian, Greek, and in other
Turkish population studies.”” 8202

We also evaluated the three-locus haplotype frequencies
of ABDRBI in our population. The most common
haplotype differed from Iranian, Armenian, and Georgian
populations.2°22 Our most prevalent haplotype frequency
was also different from another Turkish population in
Central Anatolia?* It is unsurprising that it is identical to
the Greek population. These populations have coexisted
for ages and have mutually contributed to genetic variety.
HLA-A*02, B*35, C*07, DRB1*03, and DQBI1*03 were the
most common alleles in various Caucasian populations.?>28
Accordingly, this population may have an ancestral
relationship with Caucasians. When we considered distant
populations, the HLA allele frequencies were related
to the Lebanese, Vietnamese, Argentinian, Kazakhstani
Russian, Maltese, and Korean populations.?=3* The similarity
of our HLA allele and haplotype frequencies with other
populations can be attributed to historical migrations,
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genetic admixtures, shared environmental stresses,
and evolutionary mechanisms. The balancing selection
mechanism and geographical proximity were the primary
factors that contributed to these similar characteristics.

The correlation between HLA allele and haplotype
frequencies and illness risk is intricate and diverse, as
demonstrated by numerous studies. The HLA area is
essential for immunological response, with certain alleles
potentially enhancing disease susceptibility or providing
protection. The interaction is emphasized by the detection
of many connections between HLA variants and various
autoimmune and infectious illnesses. HLA haplotypes
exhibit pleiotropic correlations with numerous diseases,
suggesting that certain alleles can continuously affect the
risk of different diseases For example, HLA-B*08:01 and
DRB1*03:01 are strongly correlated with Graves' disease,
although otheralleles such as HLA-B*07:02 have protective
benefits3® HLA genes are associated with more than 100
disorders, including multiple sclerosis and type 1 diabetes,
in which particular alleles may elevate or diminish disease
risk. Recent research indicates that multiple sclerosis is
linked to DRB1 and DQBI alleles, which are prevalent in
our country?” A further study conducted in Russia revealed
that the prevalent HLA-C, -DRBI, and -DQBI alleles in the
country were correlated with rheumatoid arthritis, type 1
diabetes, and psoriasis.®®

The small variations between the two methods for HWE
analysis may be due to rounding during the calculation
stage. However, these variations are minimal and have no
impactonthe p value's significance. Both Rand Arlequin are
capable of performing HLA allele and haplotype frequency,
HW, and LD analyses, but they cater to different user needs
and expertise levels. Arlequin is a specialized population
genetics tool with user-friendly interface. This makes
it accessible to researchers with limited programming
experience because analyses can be performed with
minimal technical input. In contrast, R is a versatile
statistical platform that requires additional packages
(e.g, genetics, haplo.stats, or LDheatmap). Although this
approach offers significant flexibility and allows for the
customization of analysis pipelines, it requires advanced
programming skills and familiarity with statistical methods.
For researchers who are not proficient in R, the learning
curve is steep, potentially limiting its immediate usability
for LD analysis. Despite these challenges, R's open-source
nature and ability to integrate diverse statistical functions
makesitanattractive option forexperienced usersseekinga
tailored analytical workflow. By contrast, Arlequin provides
an out-of-the-box solution for researchers focusing on LD
and other population genetics metrics, particularly when
ease of use is a priority.

Study Limitations

Although our study includes a large cohort of BM donors,
it may not fully represent the entire genetic diversity
of the Turkish population, as the donors were primarily
selected from a specific registry. While we analyzed
multiple HLA loci, some additional loci (e.g., HLA-DP) were
not included, which could provide further insights into
genetic associations and disease susceptibility. Although
we compared our results with populations from bordering
countries, differences in sampling methodologies and HLA
typing techniques could influence the comparability of the
findings.

CONCLUSION

In  conclusion, we found that, as expected, the
frequencies of the HLA alleles were comparable
between the bordering countries. Despite the similarities
in allele frequencies, the haplotype frequencies were
dissimilar. Knowing a population’s allele and haplotype
frequencies is crucial for understanding its relationships
to transplantation, disease resistance, and therapeutic
development. Our findings may assist clinicians in
diagnosing disorders, planning transplantation, and
creating new medications. Furthermore, numerous
statistics software tools are employed to determine
allele and haplotype frequencies. Our results show the
use of the two Arlequin and R statistical programs to
analyze HLA diversity.
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ABSTRACT

Obijective: To investigate the severity and prevalence of retinopathy of prematurity (ROP) and treatment
modalities within the past 6 years among premature infants with gestational age (GA) <32 weeks.
Methods: This dual-center, retrospective study was conducted at two referral centers for the screening
and treatment of ROP. For all patients included in the study; GA, birth weight (BW), sex, race, duration
of hospitalization, type of ROP, and treatments performed were recorded.

Results: The study included 755 (48.5%) female and 802 male (51.5%) preterm infants with a GA <32
weeks, for a total of 1557 patients. The prevalence rates of any stage of ROP and severe ROP development
in all patients were 59.3% and 19.0%, respectively. These rates were 87% and 44.3% in extremely preterm
infants (<27 weeks), respectively. A statistically significant negative correlation was determined between
GA and BW and the development of any stage ROP and severe ROP (r=-0.299, r=-0.298, p<0.001;
r=-0.338, r=-0.309, p<0.001). Treatment was required in 296 (19%) of the infants who underwent ROP
screening. Of these patients, 163 (55.1%) underwent LP, and 103 (34.8%) were administered anti-vascular
endothelial growth factor (VEGF), while 27 (9.1%) received anti-VEGF followed by LP therapy.
Conclusion: The increased prevalence of ROP among infants in the current study underscores the
necessity of taking more severe measures to enhance quality standards of neonatal intensive care units
to prevent the occurrence of ROP. Anti-VEGF treatment has provided a safe and effective alternative to
LP, particularly in patients with aggressive ROP and posterior location.
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6z

Amag: Cebelik haftasi (GH) <32 hafta olan premature bebeklerde, premattire retinopatisinin (PR) siddetini, gérilme sikligini ve son 6 yildaki tedavi
yontemlerini arastirmaktir.

Yoéntem: Bu cift merkezli, retrospektif calisma PR tarama ve tedavisi icin iki sevk merkezinde gerceklestirildi. Calismaya dahil edilen tim hastalar
icin; GH, dogum agirligi (DA), cinsiyet, irk, hastanede kalis stresi, PR tipi ve uygulanan tedaviler kaydedildi.

Bulgular: Calismaya GH <32 hafta olan 755 (%48,5) kiz ve 802 (%51,5) erkek erken dogmus bebek olmak tizere toplam 1557 hasta dahil edildi. Tim
hastalarda herhangi bir evrede PR ve siddetli PR gelismesi gortilme orani sirasiyla %59,3 ve %19,0 idi. Bu oranlar asiri preterm bebeklerde (<27 hafta)
sirastyla %87 ve %44,3 idi. GH ve DA ile herhangi bir evre PR gelisimi ile siddetli PR arasinda istatistiksel olarak anlamli negatif korelasyon belirlendi
(r=-0,299, r=-0,298, p<0,001; r=-0,338, r=-0,309, p<0,001). PR taramasi yapilan bebeklerin 296'sinda (%19) tedavi gerekti. Bu hastalarin 163'tine
(%55,1) lazer fotokoagulilasyon (LF), 103'tine (%34,8) intravitreal anti-vaskiler endotelyal buytime faktort (VEBF) tedavisi uygulanirken, 27'sine (%9,1)
intravitreal anti-VEBF ve ardindan LF tedavisi uygulandi.

Sonug: Bu calismada bebeklerde PR gérilme sikliginin artmasi, PR olusumunu 6nlemek icin yenidogan yogun bakim Unitesinin kalite standartlarinin
yukseltilmesine yonelik daha ciddi dnlemlerin alinmasi gerekliligini vurgulamaktadir. Anti-VEBF tedavisi, 6zellikle agresif PR ve arka bolge yerlesimli
PR'li hastalarda LF'ye kiyasla gtivenli ve etkili bir tedavi alternatifi saglamistir.

Anahtar Kelimeler: Prematire retinopatisi, tedavi yontemleri, prevalans

INTRODUCTION

Retinopathy of prematurity (ROP) is a retinal vascular
proliferative disease that can cause blindness and impaired
vision. ROP risk has grown as a result of advancements in
neonatal intensive care, which have raised the survival
rates of extremely low birth weight (BW) newborns! ROP
may be mild or regress spontaneously, but may also lead
to retinal detachment and blindness in severe cases.??

ROP prevalence in developed countriesis gradually
decreasing in parallel with the more stringent monitoring
of oxygen administration, an important risk factor for
ROP development, as well as blood oxygen saturation
and the increase in the quality of neonatal intensive care.*
In addition, infants with very low gestational age (GA) at
birth in developed countries are more prone to severe
ROP.*> However, due to insufficient awareness of the risk
factors associated with ROP and the lack of experienced
professionals in developing countries, ROP develops at
higher rates and occurs more commonly in infants that are
more mature and heavier at birth.¢

The mainstay of ROP therapy has historically been the
ablation of the avascular peripheral retina with cryotherapy,
and more recently, with laser photocoagulation (LP)’#
However, recurrences requiring treatment, adverse
structural outcomes, refractive errors, and higher rates of
insufficient regression have been reported to occur after
LP therapy, especially in patients with aggressive-ROP
(A-ROP) and ROP located in zone 192 Therefore, during
the past ten years, the usage of anti-vascular endothelial
growth factors (VEGF) in the treatment of ROP has steadily
grown.

The current study aimed to determine the severity and
prevalence of ROP in premature infants (GA of less than 32
weeks) born at two tertiary centers in Turkiye's southeast
region.
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METHODS

The current non-randomized retrospective study was
conducted in two tertiary centers, that are the reference
centers for ROP screening and treatment in the region.
The study enrolled patients who were followed up in the
neonatal intensive care units (NICU) of these two centers
and those who were referred to these institutions from
various centers in the region for treatment and diagnosis.
The Helsinki Declaration guided the study's execution, and
the Clinical Research Ethics Committee of Kahramanmaras
Sutcli imam University Faculty of Medicine approved the
study (decision no: 13, date: 22.01.2020). Each patient's
parents provided an informed consent form.

Study Population and Dataset

All babies were screened according to the appropriate
screening criteria for our country (all babies who were
born at GA <34 weeks or with BW <1700 grams, or
preterm babies who were born at GA 234 weeks or with
BW >1700 g who were given cardiopulmonary supportive
treatment or were deemed at risk by the clinician
monitoring the infant)”® This study included patients
born at GA <32 weeks, who were either treated at these
two centers or referred to these centers for screening
and treatment across the region between March 2013 and
January 2019.

All study data were collected from the medical records
of retinal examinations of preterm infants who met the
screening criteria. Patients who died before completing
the ROP scans or before the first ROP scan were excluded
from the study, as well as infants with missing data.

Forall patientsincluded in the study, length of hospital stay,
race, GA, BW, gender, treatments [LP and/or vitreoretinal
surgery (VRC), intravitreal bevacizumab (IVB)], and ROP
type (A-ROP, type 1 or 2 ROP) were recorded.



Patients with a GA of 27 weeks or less were classified as
extremly preterm according to previous studies." Infants
were also categorized according to BW as<1000 g, 1000-
1250 g, 1251-1500 g and >1500 g'» ROP cases that did not
require treatment were classified as mild ROP, whereas any
stage of ROP developmentin any zone was defined as ROP
development.'® Cases diagnosed with A-ROP, pretreshold
type 1 and treated pretreshold type 2 ROP cases were
defined as severe ROP (ROP requiring treatment).”'
According to location, cases requiring treatment were
classified as infants referred from tertiary centers (training
and research hospitals and university hospitals), state
hospitals, and private hospitals. In this retrospective cohort
study, treatment modalities and the severity and incidence
of ROP were evaluated in relation to GA, BW, gender, race,
and hospitalization time.

Ophthalmic Examination and Treatment Modalities

Eye examinations were performed at 4 weeks postpartum
by experienced ophthalmologists (retinal specialists)
using a scleral depressor and an indirect ophthalmoscope
accordingto GA (infants born <27 weeks postnatal31tweek).
Ophthalmological examinations were repeated weekly
or biweekly using the follow-up program recommended
by the American Academy of Pediatrics until complete
vascularization of the retina reaches zone 3 (the most
peripheral temporal retinal region). If ROP developed,
ophtalmic examinations were conducted more frequently,
depending on the severity and progression. The findings of
plus disease, zone, and ROP stage were classified according
to the international classification of ROP criteria” The
Early Treatment ROP (ETROP) guidelines were followed
for scheduling follow-up exams and treatments.”® However,
not all treated infants met these criteria and were defined
as unclassified (zone 3 stage 3 with plus disease group).

Treatment was applied to babies with type 1 ROP and
A-ROP. According to ETROP guidelines, children with
type 2 ROP were closely monitored (once every three
to five days) in our research centers, whereas infants
who progressed to type 1 ROP received LP treatment.®
LP was performed in infants with stage 3 ROP who
continued to have vascular tortuosity in zone 2 despite
being followed closely for at least 1 month, and in infants
with type 2 ROP who showed structural changes such as
the extension of the fibrovascular membrane into the
vitreous and traction causing flattening of the temporal
arcuates, and who developed preretinal hemorrhage and/
or intravitreal hemorrhage during follow-up.

Furthermore, infants from different NICUs in southeastern
and Eastern Anatolia and our region were referred to our
study centers for ROP treatment. Because of these centers’
geographic location (due to their border with Syria), a large
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number of refugee infants were screened and followed up
with. Therefore, LP was performed to babies with type 2
ROP (zone 2 stage 3 plus without disease) who could not
adapt to close follow-up due to transfer from distant cities
after discharge from the NICU, and to refugees who have
to return to their countries and to the refugees who have
to return to their countries.

In cases where the retina was not fully vascularized,
ophthalmologic examinations were continued until
complete vascularization ocurred or until the 45%
postpartum age. The highest ROP stage detected during
the follow-up examinations was recorded for each infant.

In patients with posterior zone involvement (zone 1
and posterior zone 2) and A-ROP, IVB was administered
as the primary treatment with the family's consent, in
accordance with the results of the Bevacizumab Eliminates
the Angiogenic Threat-ROP study" In babies with
involvement in the mid zone 2, zone 3, and posterior zone
2 for whom families did not consent to IVB treatment,
photocoagulation with diode laser was performed in the
avascular retinal areas under general anesthesia. Patients
who underwent VB were monitored until peripheral retinal
vascularization was completed. Additional LP therapy was
applied in infants with insufficient regression (persistence
of plus disease and neovascularization 3 to 5 days after
injection) and progression (intravitreal hemorrhage
developing after IVB, increase of neovascularizations and
tractional components), and recurrence (recurrence of the
plusdiseaserequiring treatmentand neovascularizations or
extraretinal fibrovascular proliferation despite regression
of all ROP findings after treatment). Patients whose ROP
findings did not regress and showed progression despite
all these interventions were referred to a higher center for
potential VRC.

Statistical Analysis

"

The statistical software program “SPSS 16.0 for Windows'
was used to analyze the study data. Kolmogorov-Smirnov
and Levene's test were used to determine whether the data
distribution was normal, the variances were homogeneous.
Numerical data with a homogeneous variance and normal
distribution were analyzed using the independent samples
t-test (Student’s t-test) and one-way analysis of variance;
numerical data that did not satisfy the parametric test
assumptions were analyzed using the Kruskal-Wallis test
and Mann-Whitney U test; and categorical data were
analyzed using the chi-square test. Numerical data were
displayed as meantstandard deviation, and categorical
data as numbers (percentages). The p value was set at 0.05
for statistical significance. For p<0.05, test findings were
deemed significant.
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RESULTS

This study enrolled a total of 1557 preterm infants born
at GA <32 weeks, of which 755 (48.5%) were female and
802 (51.5%) were male. The mean GA of the subjects was
29.05%1.72 (range, 23-31) weeks, and the mean BW was
13541340 (range, 450-2500) grams. One thousand three
hundred and sixty (87.3%) patients were Turkish citizens,
197 (12.7%) were refugees, and 339 (21.8%) were from
multiple pregnancy.

Table 1 shows the rate of development of any ROP
and severe ROP by GA and BW. The overall rates of
development of any ROP and severe ROP were 59.3% and
19.0%, respectively. The corresponding rates for extremely
preterm infants (CA <27) were 87% and 44.3%, respectively.

A statistically significant negative correlation was found
between CA and BW and the development of any ROP
(r=-0.299, r=-0.298; p<0.001 for both) and severe ROP
(r=-0.338, r=-0.309; p<0.001 for both). The mean length
of hospitalization was 50.01£25.0 (range, 7-180) days. A
statistically significant positive correlation was found
betweenthe length of hospitalization and the development
of any ROP and severe ROP (r=0.392, r=0.345; p<0.001 for
both).

The mean BW and GA were significantly lower in infants
who developed any ROP compared to those who did not
(p<0.001) (Table 2). The mean BW and GA of patients with
severe ROP were found to be significantly lower than those
with mild ROP (p<0.001) (Table 3).

The length of hospitalization was significantly longer in
cases with any ROP compared to those without (Table 2)
and cases with severe ROP compared to cases with mild
ROP (Table 3) (for both, p<0.001). No statistically significant
differences were observed in terms of gender, race and
multiple pregnancy in the development of any stage ROP
and severe ROP (p=0.275, p=0.973, p=0.379; p=0.728,
p=0.807, p=0.733, respectively) (Tables 2, 3).

Treatment was required for 296 (19%) of all infants who
underwent a ROP scan. LP therapy was applied to 163
patients (55.1%) and anti-VEGF to 103 (34.8%) LP was
applied to 27 (9.1%) patients due to insufficient regression,
progression, or recurrence after anti-VEGF treatment. In
addition, 3 (1%) patients with A-ROP developed partial
retinal detachment (stage 4 ROP) despite primary LP and
required VRC treatment. In addition, 24 (5.1%) infants who
required treatment had a body weight above 1500 g. Table
4 shows the types of ROP and treatment modalities in
patients requiring treatment.

Among patients treated for severe ROP, 34 (11.5%) were
from our tertiary centers and other tertiary centers; 66
(22.6%) patients were referred from state hospitals, and
195 (65.9%) patients from various private hospitals. The
mean BW and GA of the patients referred from private
hospitals (1325.7£3212 g, 29.0%1.7 weeks, respectively)
were significantly higher than those of the patients
referred from state hospitals (1227.9£322 g, 28.4+1.6 weeks,
respectively) and tertiary centers (1161.3%347 g, 27.8+23
weeks, respectively) (p=0.002, p=0.019, respectively).

Table 1. The rates of developing any ROP and severe ROP by gestational age and birth weight

Gestational age (weeks) Screened infant n (%) Any ROP n (%) Severe ROP n (%)
23 2(0.0) 2(100) 2 (100)
24 20 (1.3) 19 (95) 13 (65)

25 40 (2.6) 39 (97.5) 23 (57.5)
26 75 (4.8) 68 (88) 31(413)
27 125 (8.0) 102(81.6) 47 (37.6)
<27 (subtotal) 262(16.8) 228 (87) 16 (44.3)
28 310 (19.9) 207 (66.8) 65(21.0)
29 195 (12.5) 122 (62.6) 38(19.5)
30 425 (27.3) 208 (48.9) 55 (12.9)
31 365(23.4) 158 (43.3) 22 (6.0)
Total 1557 923 (59.3) 296 (19.0)
Birth weight (grams)

<1000 306 (19.7) 214 (85.6) 100 (41.8)
1001-1250 310 (19.9) 211 (68.1) 64(20.6)
1251-1500 466 (29.9) 264 (56.7) 80(17.2)
>1501 475 (30.5) 186 (39.2) 24 (5.1)
Total 1557 923 (59.3) 296 (19)

ROP: Retinopathy of prematurity
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DISCUSSION

ROP is a potentially preventable cause of childhood
blindness, and the increase in survival rate of extremly
preterm infants with advances in neonatal intensive care
technology has increased the incidence of ROP.” Therefore,
it is estimated that globally, 20,000 infants become
severely visually impaired due to ROP each year2° Two-
thirds of children with vision loss due to ROP live in middle-
income and moderately developed countries such as
China, Southeast and South Asia, Latin America and Eastern
European countries?®? In contrast, in highly developed
countries where risk factors such as blood oxygen saturation
and oxygen supplementation are carefully monitored, the
rate of ROP-induced blindness is lower.?

In this study, which spanned 6 years between 2013 and 2019
at two tertiary reference centers -both reference centers
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for the diagnosis and treatment of ROP in our region- the
overall incidence of severe ROP was 19%, and any ROP
was 59.3% in infants born at a GA of less than 32 weeks.
Additionally, the prevalence and severity of ROP increased
as BW and GA decreased. Furthermore, the prevalence of
severe ROP was 44.3% in patients born at CA <27 weeks
(extremely preterm).

Considering the current and large-scale treatment-
requiring ROP study data from our country, patients born
at GA <32 weeks had incidences of severe ROP and any ROP
of 8.2% and 32.9%, respectively, while the corresponding
rates for infants born at GA <28 weeks were 62.9% and
21.6%, respectively.” Another research in Turkiye found that
among babies with CGA <27 weeks, type 1 ROP incidence
was 16.6% and any ROP incidence was 70.7%.2% In another
study investigating the incidence of ROP and treatment
frequency in infants born between 2008 and 2017 in

Table 2. The relationship between GA, BW, length of hospitalization and developing any ROP

No ROP Any ROP P

(MeanSD) (MeanSD)
GA (weeks) 29.6%1.34 28.6%1.8 <0.001
BW (g) 1493.8+309.9 1258.7£328.1 <0.001
Sex (f/m) (n) 437/486 318/316 0.275
Length of hospital stay (days) 39.4%18.4 57.2%+26.3 <0.001
Race (citizen/refugee) (%) 59.3/59.4 40.7/40.6 0.973
Multiple pregnancy, n (%) 208 (20.7) 131(22.8) 0.379

GA: Gestational age, BW: Birth weight, ROP: Retinopathy of prematurity, g: Grams, SD: Standard deviation, f: Female, m: Male

Table 3. The relationship between GA, BW, length of hospitalization and developing severe ROP

Mild ROP Severe ROP p
(n=627) (n=296)
GA (weeks)
(Mean#SD) 28.9%1.67 27.9%1.9 <0.001
BW (g)
(Mean*SD) 1317.7£323.3 1135.8+301.8 <0.001
Gender (f/m,n) 138/158 300/327 0.728
Length of hospital stay (days) (MeantSD) 52.3%23.8 673282 <0.001
Race (citizen/refugee) (%) 18.9/19.8 40.3/40.2 0.807
Multiple pregnancy, n (%) 65(22) 144 (23) 0.733

GA: Gestational age, BW: Birth weight, ROP: Retinopathy of prematurity, g: Grams, SD: Standard deviation, f: Female, m: Male

Table 4. Severity of ROP and treatment modalities in infants with severe ROP (requiring treatment)

Laser Anti-VEGF Anti-VEGF+Laser Laser+VRC Total number of participants (%)
APROP 5 77 25 110 (37.2)
Type 1 ROP 95 26 0] 123 (41.6)
Type 2 ROP 61 0] 0] 61(20.6)
Unclassified 2 0 0 0 2(0.7)
Total 163 103 27 3 296 (100)

infants, VRC: Vitreoretinal surgery

ROP: Retinopathy of prematurity, APROP: Aggressive posterior retinopathy of prematurity, VEGF: Vascular endothelial growth factor, n: Number of
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Sweden, the incidence of ROP requiring treatment in
infants born at GA <31 was found to be 6.1%.2 In the United
Kingdom, Adams et al.* found ROP requiring treatment in
327 (4%) of 8112 infants born at 31 gestational weeks or less;
and a BW of less than 1500 g.

A review of the literature indicates that reported ROP
incidences vary between countries, even between rural
and urban regions of a given country. Regional differences
in ROP rates in high-income countries have been explained
by differences in neonatal care such as different oxygen
targets and different routines of oxygen level monitoring.*
We believe that the higher rates of ROP found in our study
in comparison to developed countries and other studies
conducted in our country stems from the fact that high-
risk patients are referred to our centers for diagnosis
and treatment of ROP from a wide region and different
NICUs. At the time, neonatal mortality rate has decreased
significantly in our country in the last two decades. As a
result of this development, the number of infants at risk
of developing ROP has increased.?” In Canada, Isaza et al.*
reported the incidence of severe ROP as 14.3% between
2010 and 2016 in infants born at GA <32 weeks and with
BW <1500 g; they also observed that the incidence almost
doubled compared with that recorded in the same center
between 2006 and 2010. They authors suggested that this
increase may have resulted from the number of infants
with a GA of 24 weeks or less, which had nearly doubled.

BW and GA have been recognized as important risk
factors for the development of ROP, and most screening
guidelines use these factors to identify infants in need
of an examination. The present study is in line with the
literature data; furthermore, the length of hospital stay in
the present study was determined to be a predictive factor
for the development of both ROP and severe ROP.

In the current study, 63 infants did not meet the ETROP
criteria and were treated before reaching the criteria for
type 1 ROP. Based on the findings of the ETROP research,
current treatment guidelines recommend treating type
1 ROP and closely monitoring type 2 ROP!® However,
decision-making in real-life ROP treatment applications
is complex. Because delay in treating ROP can quickly
lead to permanent vision loss, some ROP want to treat
this dynamic disease at an earlier stage. This is due to
medicolegal (increasing demands for responsibility by
physicians providing ROP care and fear of litigation due to
increased decisions against the attending ophthalmologist)
and logistical reasons (parental non-compliance with
repeated long-distance travel and close follow-ups)?'
In a survey of pediatric ophthalmologists treating ROP

in the United Kingdom, 27% of 654 eyes treated were
diagnosed with ROP less severe than type 1.* Gupta et al.*°
showed that 13 out of 137 eyes (9.5%) treated for ROP had
a clinical diagnosis less severe than type 1 ROP in a study
of 1444 eyes of 722 infants from 6 centers in the United
States. Rajan et al?' found that 33 of 241 eyes (13.7%) treated
in India between 2016 and 2019 were treated outside the
guidelines. The indications for treatment reported in these
studies included the presence of stage 3 ROP persisting for
>6 weeks, type 1 ROP in the fellow eye, preretinal and/or
intravitreal hemorrhage, ROP persisting despite advanced
postmenstrual age (>41 weeks), structural changes
associated with subsequent anatomic complications
(macular ectopia and vitreoretinal traction etc.) and
logistical worries.*303!

Anti-VEGF was applied as the primary treatment to 130
of 296 infants (the patients with the A-ROP) requiring
treatment, and no serious complications such as retinal
detachment were observed in any of the infants. However,
retinal detachmentwas observed in3 patientswho received
laser therapy as the primary treatment for A-ROP. In the
literature, rates of favorable outcomes have been reported
between 71% and 84% in patients with A-ROP despite early
LP323 For infants with poor general conditions, zone 1 ROP,
A-ROP, and reduced retinal vision, some authors suggested
anti-VEGF treatments." In our study, anti-VEGF application
provided a safe and effective alternative to LP, especially in
cases with A-ROP and posterior location.

In this study, 195 (65.9%) of the patients requiring treatment
due to severe ROP consisted of patients referred from
various private hospitals to our centers, and both GA
and BW of these cases were higher than those referred
from university hospitals and state hospitals. This
reflects the differences in the standard of care units in
our country, including non-standard conditions such as
non-standardized oxygen supplementation levels, lack
of experienced professionals and the nurse-to-baby and
physician-to-baby rations.®*

Study Limitations

The most significant limitation of our study was that
it lacked any analysis of the risk factors affecting the
development of ROP. Another limitation is that in our
country, it is recommended to screen babies <34 weeks
and <1700 grams, but in this article, the screening results of
32-week infants are discussed. In addition, observation of
the study results from these two centers, which are among
the largest referral centers especially for at-risk infants in
the region, as well as the retrospective nature of the study
were the other limitations of the current study. Therefore,
the results should be interpreted cautiously.



CONCLUSION

In conclusion, in the present study, the improvement in
neonatal care and the increase in the survival rates of the
new population of extremely preterm infants increases the
number of infants developing both ROP and severe ROP.
Therefore, the current study emphasized the need to make
more serious measures to increase and standardize NICU
quality standards to prevent ROP development.

Ethics

Ethics Committee Approval: The Clinical Research Ethics
Committee of Kahramanmaras Sitcti imam University
Faculty of Medicine approved the study (decision no: 13,
date: 22.01.2020).

Informed Consent: Consent form was filled out by all
participants.

Presented in: This study was presented as an oral
presentation at the 19* online International Eastern
Mediterranean Family Medicine Congress 17%-20"
September 2020.

Footnotes

Authorship Contributions

Surgical and Medical Practices: A.C., P.C., Concept: A.C,,
Design: A.C., Y.K,, SY., Data Collection or Processing: A.C.,
P.C.,YK,SY,GCGS., NS A, Analysis or Interpretation: A.C,,
SYY., N.S.A., Literature Search: A.C., Writing: A.C.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

REFERENCES

1. Valentine PH, Jackson JC, Kalina RE, Woodrum DE. Increased
survival of low birth weight infants: impact on the incidence of
retinopathy of prematurity. Pediatrics, 1989;84:442-5.

2. Zin A, Gole GA. Retinopathy of prematurity-incidence today.
Clin Perinatol. 2013;40:185-200.

3. ChonglLP MachemerR,delJuanE.Vitrectomyforadvanced stages
of retinopathy of prematurity. Am J Ophthalmol. 1986;102:710-6.

4. Adams GG, Bunce C, Xing W, et al. Treatment trends for
retinopathy of prematurity in the UK: active surveillance study
of infants at risk. BMJ Open. 2017;7:e013366.

5. Gilbert C. Retinopathy of prematurity: a global perspective of
the epidemics, population of babies at risk and implications for
control. Early Hum Dev. 2008;84:77-82.

6. Chaudhry TA, Hashmi FK, Salat MS, et al. Retinopathy of
prematurity: an evaluation of existing screening criteria in
Pakistan. Br J Ophthalmol. 2014;98:298-301.

7. Dhawan A, Dogra M, Vinekar A, Gupta A, Dutta S. Structural
sequelae and refractive outcome after successful laser

20.

21.

22.

COMEZ et al. Prevalence Retinopathy of Prematurity

treatment for threshold retinopathy of prematurity. J Pediatr
Ophthalmol Strabismus. 2008;45:356-61.

Axer-Siegel R, Maharshak |, Snir M, et al. Diode laser treatment of
retinopathy of prematurity: anatomical and refractive outcomes.
Retina. 2008;28:839-46.

Good WYV; Early Treatment for Retinopathy of Prematurity
Cooperative Group. Final results of the early treatment for
retinopathy of prematurity (ETROP) randomized trial. Trans Am
Ophthalmol Soc. 2004;102:233-48.

. Celoneck MM, Chuang AZ, Clark WL, et al. Refractive outcomes

following  bevacizumab  monotherapy compared with
conventional laser treatment: a randomized clinical trial. JAMA
Ophthalmol. 2014;132:1327-33.

Mintz-Hittner HA, Kennedy KA,Chuang AZ; BEAT-ROP
Cooperative Group. Efficacy of intravitreal bevacizumab for
stage3+retinopathy of prematurity. N Engl J Med. 2011;364:603-
15.

VanderVeen DK, Melia M, Yang MB, Hutchinson AK, Wilson LB,
Lambert SR. Anti-vascular endothelial growth factor therapy for
primary treatment of type 1 retinopathy of prematurity: a report
by the American Academy of Ophthalmology. Ophthalmology.
2017;124:619-33.

. The latest edition of Turkish ROP screening and treatment

guideline; 2021. Available from: https://www.todnet.org/tod-
rehber/rop-tedavi-rehberi-2021.pdf

. Holmstrom GCE, Kallen K, Hellstrom A, et al. Ophthalmologic

outcome at 30 months’ corrected age of a prospective Swedish
cohort of children born before 27 weeks of gestation: the
extremely preterm infants in sweden study. JAMA Ophthalmol.
2014;132:182-9.

Bas AY, Demirel N, Koc E, Ulubas Isik D, Hirfanoglu iM, Tunc
T, TR-ROP Study Group. Incidence, risk factors and severity
of retinopathy of prematurity in Turkey (TR-ROP study): a
prospective, multicentre study in 69 neonatal intensive care
units. BrJ Ophthalmol. 2018;102:1711-6.

. Comez A, Celemler P, Ozmen MC, et al. Retinopathy of

prematurity incidence and treatment modalities in moderate
and late preterm infants: a study from two tertiary centers. Can
J Ophthalmol. 2022;57:195-200.

Chiang MF, Quinn GE, Fielder AR, etal. International classification

of retinopathy of prematurity, third edition. Ophthalmology.
2021;128:51-68.

. Early Treatment For Retinopathy Of Prematurity Cooperative

Group. Revised indications for the treatment of retinopathy of
prematurity: results of the early treatment for retinopathy of
prematurity randomized trial. Arch Ophthalmol. 2003;121:1684-
94.

. Blencowe H, Moxon S, Gilbert C. Update on blindness due to

retinopathy of prematurity globally and in India. Indian Pediatr.
2016;53:89-92.

Blencowe H, Lawn JE, Vazquez T, Fielder A, Gilbert C. Preterm-
associated visual impairment and estimates of retinopathy of
prematurity at regional and global levels for 2010. Pediatr Res.
2013;74:35-49.

Gilbert C, Muhit M. Twenty years of childhood blindness: what
have we learnt? Community Eye Health. 2008;21:46-7.

Petricli iS, Kara C, Demirel N, Ulubas Isik D, Bas AY. Retinopathy
of prematurity in extremely premature infants: multiple births
versus single births. Turk J Med Sci. 2018;48:131-5.



Forbes J Med 2025;6(1):9-16

23.

24,

25.

26.

27.

28.

Norman M, Hellstrém A, Hallberg B, et al. Prevalence of severe
visual disability among preterm children with retinopathy of
prematurity and association with adherence to best practice
guidelines. JAMA Netw Open. 2019;2:186801.

Darlow BA, Hutchinson JL, Simpson JM, Henderson-Smart DJ,
Donoghue DA, Evans NJ. Variation in rates of severe retinopathy
of prematurity among neonatal intensive care units in the
Australian and New Zealand Neonatal Network. Br J Ophthalmol
2005;89:1592-6.

Atun R, Aydin S, Chakraborty S, et al. Universal health coverage
in Turkey: enhancement of equity. Lancet. 2013;382:65-99.

Isaza G, Donaldson L, Chaudhary V. Increased incidence of
retinopathy of prematurity and evolving treatment modalities
ata Canadian tertiary centre. Can J Ophthalmol. 2019;54:269-74.

Reynolds JD. Malpractice and the quality of care in retinopathy
of prematurity (an American Ophthalmological Society thesis).
Trans Am Ophthalmol Soc. 2007;105:461-80.

Mills MD. Retinopathy of prematurity malpractice claims. Arch
Ophthalmol. 2009;127:803-4.

29.

30.

31.

32.

33

Moshfeghi DM. Top five legal pitfalls in retinopathy of
prematurity. Curr Opin Ophthalmol. 2018;29:206-9.

Gupta MP, Chan RVP, Anzures R, et al. Imaging & Informatics in
ROP Research Consortium. Practice patterns in retinopathy of
prematurity treatment for disease milder than recommended
by guidelines. Am J Ophthalmol. 2016;163:1-10.

Rajan RP, Kohli P, Babu N, Dakshayini C, Tandon M, Ramasamy
K. Treatment of retinopathy of prematurity (ROP) outside
International Classification of ROP (ICROP) guidelines. Graefes
Arch Clin Exp Ophthalmol. 2020;258:1205-10.

Sanghi G, Dogra MR, Das P, Vinekar A, CGupta A, Dutta S.
Aggressive posterior retinopathy of prematurity in Asian Indian
babies: spectrum of disease and outcome after laser treatment.
Retina. 2009;29:1335-9.

Drenser KA, Trese MT, Capone A Jr. Aggressive posterior
retinopathy of prematurity. Retina. 2010:30(4 Suppl):37-40.



DOI:10.4274/forbes.galenos.2025.07269
Forbes J Med 2025;6(1):17-22

Orijinal Arastirma / Original Article

Cocuk Sagligi ve Hastaliklari Alaninda Tipta Uzmanlik Sinavi

Kontenjan ve Yerlesme Trend Analizi (2013-2023)

Medical Specialization Exam in the Field of Child Health and
Diseases Quota and Placement Trend Analysis (2013-2023)

® Mehmet KOCA

T.C. Saglik Bakanligi, Ankara, Turkiye

Atif: Koca M. Medical specialization exam in the field of child health and diseases quota and placement trend analysis (2013-2023).

Forbes J Med. 2025;6(1):17-22

6z
Amag: Bu ¢alisma, 2013-2023 yillari arasinda Tipta Uzmanlik Sinavi (TUS) kontenjanlarindaki degisimlerin

branslara gére doluluk oranlarina yansimasini, 6zellikle cocuk sagligi ve hastaliklari uzmanligl agisindan
incelemeyi amaclamaktadir.

Yéntem: Arastirmada, Olgme, Secme ve Yerlestirme Merkezi tarafindan kamuya agik olarak yayimlanan
2013-2023 TUS verileri kullanilmistir. Cocuk sagligi ve hastaliklari uzmanlik alanina iliskin kontenjan ve
yerlesme oranlari ile zamansal degisim egilimleri analiz edilmistir.

Bulgular: Sonuclar, cocuk sagligi ve hastaliklari uzmanlik kontenjanlarinin son on yilda yaklasik %14,5
oraninda arttigini, ancak yerlesme oranlarinin ortalama %83 dlzeyinde kaldigini gostermektedir.
Ozellikle 2018 sonrasi doénemde kontenjanlarda belirgin bir artis goriilmesine ragmen, yerlesme
oranlarinin dnemli dlclide distigl tespit edilmistir. 2023 yilinda kontenjan %30,4 oraninda artmasina
ragmen yerlesme orani %50'ye gerilemistir. Yillar igcinde agilan kontenjanlar ile yerlesme oranlari arasinda
gucll bir negatif korelasyon (r =-0,923) saptanmistir (p<0,001).

Sonug: Bu arastirma, yalnizca kontenjan artisinin beklenen insan gict hedeflerini karsilamada yeterli
olmadigini goéstermektedir. Tip uzmanlik egitiminde nitelik, kurumsal altyapi ve egitim mdifredati
gibi unsurlarin dnemine vurgu yapmaktadir. Saglik yéneticileri, akademik tip camiasi ve tip egitimi
uzmanlarinin, nesnel verilere dayali butlincul politikalar gelistirmesi hem uzmanlik egitiminin kalitesini
artiracak hem de toplumun saglik ihtiyaclarini daha etkin bir sekilde karsilayacaktir. Ayrica, uzmanlik
adaylarinin motivasyonlari, mezuniyet sonrasi istihdam kosullari ve Ucret politikalari gibi faktorler,
kontenjan artislarinin doluluk oranlarina etkisini sekillendirmektedir.

Anahtar Kelimeler: Cocuk sagligi ve hastaliklari uzmanligl, Tipta Uzmanlik Sinavi, kontenjanlar, istihdam
planlamalar, tipta uzmanlik egitimi

ABSTRACT

Obijective: This study aims to analyze the impact of changes in Medical Specialization Exam (TUS) quotas
between 2013 and 2023 on occupancy rates across branches, focusing specifically on the specialization
of pediatrics.

Methods: The study utilized publicly available TUS data published by the Measurement, Selection, and
Placement Center for the years 2013-2023. Trends in quotas and placement rates for the pediatrics
specialty were analyzed over time.

Results: The results revealed that pediatrics specialization quotas increased by approximately 14.5%
over the past decade, while the average placement rate remained at 83%. A notable increase in quotas
was observed after 2018, accompanied by a significant decline in placement rates. By 2023, despite a
30.4% increase in quotas, the placement rate fell to 50%. A strong negative correlation (r=-0.923) was
identified between the quotas and placement rates over the years (p<0.001).

Conclusion: This study demonstrates that increasing quotas alone is insufficient to meet the projected
healthcare workforce needs. It underscores the importance of factors such as quality, institutional
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infrastructure, and curriculum in medical residency training. Holistic, data-driven policies developed by healthcare administrators, academic
institutions, and medical education experts are essential to enhance the quality of specialist training and address societal healthcare needs
efficiently. Furthermore, factors such as candidates’ motivations, post-graduation employment opportunities, and wage policies play a critical role

in shaping the relationship between quota increases and occupancy rates.

Keywords: Child health and diseases specialization, Medical Specialization Exam, quotas, employment planning, medical specialization training

GIiRiS

Turkiye'de cocuk sagligl ve hastaliklari uzmanlik alaninin
kurumsallagsmasi ve gelisimi, Cumhuriyet'in ilk yillarindan
itibaren hiz kazanmis ve bu slreg, hem ulusal tip egitimi
politikalarinin sekillenmesine hem de uluslararasi 6l¢Utlere
uygun uzmanlik standartlarinin olusmasina énemli katkilar
sunmustur! Ozellikle 1930'lu yillarda Avrupa'da yasanan
siyasal calkantilar nedeniyle Turkiye'ye gelen segkin hekim
ve akademisyenlerin katkilari, bu alanin akademik ve klinik
anlamda guclenmesini saglamistir. Ord. Prof. Dr. Albert
Eckstein'in 1935te Ankara Numune Hastanesi'nde ilk
Cocuk Klinigi'ni kurmasiyla baslayan slreg, 1945te Ankara
Universitesi Tip Fakiltesi'nin temelleri atilmistir2® Ardindan
gelen dénemlerde Dr. ihsan Dogramaci ve Dr. Sabiha
Ozgurr Cura gibi isimlerin katkilariyla daha da gliclenmistir.
Sureg icerisinde hematoloji-onkoloji, pediatrik kardiyoloji
ve cocuk endokrinoloji gibi yandal uzmanlik dallari
olusturularak alan cesitlenmis ve uluslararasi standartlara
uygun bir yapiya ulasilmistir!“ Tirkiye Saglik istatistikleri
Yilligi'na gore, 2022'de 100.000 kisiye 228 hekim diserken,
Avrupa Birligi (AB) Glkelerinde bu ortalama 402'dir. Ayrica
Turkiye'de uzman hekimlerin tim hekimler icerisindeki
orani  %49,1'dir> Turkiye istatistik Kurumu'nun 2023
verilerine gore, Turkiye'de ¢ocuk nifus orani %26'dir. AB
Uyesi 27 Glkenin cocuk nufus oranlari incelendiginde, 2023
yilinda ¢ocuk nufus oraninin AB ortalamasi 18,0%'dir.6”
Turkiye'nin ¢ocuk nifus orani AB ortalamasinin yaklasik
1,4 kati iken, AB Ulkelerindeki uzman hekim sayisinin
Turkiye’'nin 1,5 kati olmasi Turkiye'nin ¢ocuk sagligi ve
hastaliklari uzmanligina duyulan ihtiyacin énemini ortaya
koymaktadir.

Turkiye'de alti yillik tip egitimi sonrasinda “tip doktoru”
Unvani alan hekimler uzmanlik egitimi almak icin
1987 yili itibariyle her yil duzenli olarak yapilan Tipta
Uzmanlik Sinavi'nda (TUS) basarili olmak zorundadir. Sinav
temel ve klinik bilimleri degerlendiren ¢oktan se¢meli
sorulardan olusmaktadir. Yeterlik ve yarisma esaslarina
dayanan uzmanlik egitimi giris sinavi, adayin puanina
gbre alacagl siralama ve wuzmanlik alan tercihlerine
ve o tercih dénemindeki mevcut kontenjanlara gore
yerlestirilme hakkini elde etmektedir8? Ayrica, uzmanlik
egitim suUrecinin kurumsal cercevesi ve standartlari, Tipta
Uzmanlik Kurulu tarafindan belirlenen asgari egitici sayilar
ve kontenjanlar araciligiyla sekillenmektedir. Son yillarda
TUS kontenjanlarindaki belirgin artis, ilgili uzmanlik

alanlarinin insan kaynagl planlamasinda énemli bir rol
oynamakta ve uzmanlik alani tercihlerinin kisa ve uzun
vadeli yansimalarina iliskin stratejik dizenlemeleri gerekli
kilmaktadir.o"

Bu tarihsel perspektif ve kurumsal yapilanma sureci,
Turkiye'de cocuk sagligi ve hastaliklari  uzmanlik
egitiminde gelinen noktayr anlamamizi saglar. Bu gergeve,
hem gecmisten glnimuize yasanan kurumsallasma ve
branslasma slreclerini hem de glncel egitim, insan
kaynagl planlamasi ve uluslararasi standartlara uygunluk
gibi konulari daha kapsamli bir sekilde irdeleyebilmek
adina saglam bir zemin sunmaktadir.

Bu arastirmanin amaci, TUS kapsaminda 2013-2023 yillan
arasindaki cocuk sagligi ve hastaliklari uzmanligr alanina
ayrilan kontenjan sayilarindaki degisimi ve bu degisimlerin
yerlesme oranlariyla iliskisini ortaya koymaktir.

YONTEM

Kesitsel tipte tasarlanan bu arastirmada, 2013-2023 yillari
arasinda yapilmis olan TUS dahil edilmistir. Calismaya
dahil edilen sinavlar, Nisan 2013-Eyltl 2023 arasinda
gerceklestirilen 22 TUS'tur. Sinavlara ait brans bazinda
acilan mevcut kontenjanlar “Kilavuz ve Aday Bilgi Formu”
aracilig ile elde edilmistir. Branslarin doluluk oranlarina
ait veriler ise “Yerlestirme Sonuclarina iliskin Sayisal
Bilgiler” verileri araciligl ile elde edilmistir. Mevcut veriler
Olcme, Secme ve Yerlestirme Merkezi tarafindan kamuya
acik olarak sunulan, http://www.osym.gov.tr/ adresinden
elde edilmistir. Her sinav dénemine ait cocuk sagligi ve
hastaliklari toplam kontenjan sayisi, toplam yerlesen Kisi
sayisl kaydedilmistir.

istatistiksel Analiz

Calisma verileri tanimlayici bulgulari sayi, yizde, ortalama,
minimum ve maksimum degerler sunulmustur. Yillar
icerisinde acilan kontenjan sayisi ile o yillara ait yerlesme
oranlari arasindaki iliski, Pearson korelasyon analizi ile
degerlendirilmistir. Korelasyon katsayilari (r) 0,0-0,19 “cok
zayif”, 0,20-0,39 “zayif’, 0,40-0,59 “orta”, 0,60-0,79 “glcli”,
0,80-1,00 “cok gliclu” olarak degerlendirilmistir. Sonuclar
%95 glven araliginda, istatistiksel hata payi (alfa hata payi)
0,05 olarak kabul edilmistir. istatistiksel degerlendirme
Statistical Package for Social Sciences (SPSS) for Windows
18.0 (IBM SPSS Inc., Chicago, IL) programi kullanilarak
yapilmistir.



Mehmet KOCA. Kontenjanlarindaki Degisimin etkisi: Cocuk Saglig

BULGULAR

Cocuk sagligi ve hastaliklari alaninin 2013-2023 yillari
arasindaki TUS kontenjan durumunu degerlendirdigimizde
on bir yil icerisindeki 22 farkli ddnemde toplamda 12.633
kontenjan acilmis oldugu tespit edilmistir. En dusUk
kontenjan sayisi 2014 yilinda olup 614 iken en ylksek
kontenjan sayisi 2.269 ile 2023 yilinda olmustur. On bir yil
icerisinde acilan kontenjanlarin 9.612'sine tercih edilerek
yerlesildigi tespit edilmistir. On bir yillik slreg igerisinde
kontenjanlara yerlesme orani incelendiginde %76,1 oldugu
tespit edilmistir. En yuksek yerlesme orani 2019 yilinda
%99,9 olurken en dlsik oran 2023 yilinda %49,8 olmustur.
Cocuk sagligi ve hastaliklari uzmanlik alaninda 2023-2013
yillart arasindaki TUS kontenjan durumu, yerlesen sayilari
ve yerlesme orani Sekil 1'de gosterilmistir.

Cocuk sagligi ve hastaliklari alaninin 2013-2023 yillari
arasindaki TUS kontenjan durumunu degerlendirdigimizde
ortalama %145 oraninda arttig saptanmistir. Sekil 1'de
de goruldugu uzere yillar igerisinde kontenjan sayisinda
dogrusal bir artis tespit edilmistir. 2023 yilindaki
kontenjan sayisi bu dogrusal artisin ¢cok Uzerinde oldugu
gorulmektedir. Yerlesen kisi sayisinin yillik ortalama artis
orani ise %7,6 olarak tespit edilmistir. Ancak bu artisa
ragmen, yerlesme oranlarinin ortalamasi %83,0 oldugu
ve 2018 yilindan itibaren bu oranin altinda kalindig bir
gerileme trendine girdigi gozlemlenmektedir (Tablo 1,
Sekil 1).

2018 sonrasi dénem incelendiginde, kontenjanlardaki
artisin  belirginlesmesine karsin, yerlesme oranlarinda
kayda deger bir dists yasandigl dikkat cekmektedir.
Ozellikle 2022 yilina gelindiginde, bir énceki yila gére
cocuk sagligi ve hastaliklari kontenjanlarinin  %23,6
oraninda arttigl gérilmektedir. Ancak bu artig, yerlesme

oranlarina benzer dlgide yansimamis; séz konusu yilda
yerlesme orani %76 olarak gerceklesmistir. Ayni trend 2023
yilinda daha da belirginlesmis olup; 2022 yilina kiyasla
%30,4 oraninda artan kontenjan sayisina ragmen, 2023
yili yerlesme orani %50Q'ye gerilemistir (Sekil 2). Bu veriler,
2018-2023 yillarr arasinda kontenjan sayisinin yaklasik 2,2
kat artmasina karsin yerlesme oranlarinin %83'ten %50'ye
distigunu gostermektedir.

Yillar icerisinde acgilan kontenjanlarla ile yerlesme oranlari
arasindaki korelasyon incelendiginde negatif yonlt glcli
(r=-0,923) ve istatistiksel olarak anlamli bir korelasyon
oldugu tespit edilmistir (p<0,001) (Sekil 3).
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Sekil 1. 2013-2023 yillari arasinda cocuk sagligi ve
hastaliklari kontenjan, yerlesen sayilari ve yerlesme
oranlari

Tablo 1. 2013-2023 yillari arasinda ¢ocuk sagligi ve hastaliklari uzmanlik alanindaki kontenjan degisiklikleri
Yil Acilan kontenjan Kontenjan artis orani Yerlesen kontenjan Yerlesme orani
2013 618 613 %99
2014 614 %-0,6 613 %100
2015 734 %19,5 724 %99
2016 739 %0,7 738 %100
2017 790 %6,9 772 %98
2018 1.003 %27,0 831 %83
2019 1.305 %30,1 1.055 %81
2020 1.413 %8,3 853 %60
2021 1.408 %-0,4 953 %68
2022 1.740 %23,6 1.331 %76
2023 2.269 %30, 4 1129 %50
Ortalama %14,5 %83
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Mehmet KOCA. Kontenjanlarindaki Degisimin etkisi: Cocuk Saglig

TARTISMA

Bu c¢alismanin bulgulan, cocuk sagligi ve hastaliklari
uzmanlik alaninda acilan kontenjanlar ile bu kontenjanlara
yerlesme oranlari arasindaki iliskiyi dinamik bir streg
icerisinde ele almaktadir. Ozellikle 2013-2017 yillari
arasindaki veriler, acillan kontenjanlarin  neredeyse
tamaminin doldugunu gdéstermektedir. Bu durum, séz
konusu dénemde mezuniyet sonrasi tip egitimi slireclerinin
mevcut saglik politikalar, uzmanlik egitim kapasitesi ve
aday ilgisi ile buyUk dlgtide dengeli bir etkilesim icerisinde
oldugunu dustndirmektedir.

2007-2013 yillart arasi TUS analizi ile ilgili bir ¢calismada,
incelenen branslar arasinda en fazla ortalama kontenjani
(sinav basina disen ortalama kontenjan) olan bolumun
cocuk saglig ve hastaliklari bransi oldugu tespit edilmistir.”?

Bununla birlikte, 2018-2019 ve 2021-2022 yillari arasinda
kontenjan artislarina paralel olarak yerlesme sayisinda nispi
bir artis gozlenmis olmakla birlikte, bu artisin nicel ve nitel
acidan nitelikli uzman hekim gereksinimini karsilamakta
yetersiz kaldigl anlasilmaktadir (Sekil 4). Diger bir deyisle,
s6z konusu ddnemde nominal artis gdsteren kontenjan
rakamlari, bransa yonelik talebin surdurilebilir sekilde
artmasini  saglamamis;, yerlesme oranlar, hedeflenen
uzman insan glcl planlamasinin beklentilerini tam olarak
karsilayamamistir. Bu durum, artan kontenjan sayilarinin
tek basina uzmanlasma surecinin verimliligini ya da bu
alana yonelimi guclendirmedigini ortaya koymaktadir.
Budakoglu ve ark® son sinif tip 6grencilerinde yapmis
oldugu arastirmada, 6grencilerin dermatoloji gibi daha
az risk iceren branglari tercih ettikleri gérulmustar.
Arastirmacilar, bu tercihin tibbi uygulama hatasi yasalari gibi
faktorlerle iliskili olabilecegini 6ne stirmustar. Kaya ve ark.”?
2007-2013 yillari arasindaki TUS puanlarini degerlendirdigi
calismasinda genel cerrahi, kadin hastaliklari ve dogum ve
cocuk sagligl ve hastaliklari branslarinin taban puanlarinda
belirgin dususlerin oldugunu bu duruma saglikta déntstim
projesi, tam gln yasasi ve hatali tibbi uygulama davalarinin
ve cezalarin artmasi gibi faktorlerin etkili oldugunu
belirtmistir.

Elde edilen sonuglar, tipta uzmanlik egitim planlamalarinin
salt kontenjan artislari Uzerinden yapilandirilmasinin
yeterli olmayacagini géstermektedir. Bu bulgular, uzmanlik
egitimi politikalarinin buttincil bir bakis agisiyla; nitelikli
insan glcu gereksinimleri, saglik hizmeti sunumundaki
degisimler, toplumsal beklentiler, kurumsal altyapinin
yeterliligi, uzmanlik alanlarina yonelik motivasyon unsurlari
ve gelecege donuk projeksiyonlar gibi cok boyutlu etmenler
dikkate alinarak yapilmasi gerektigine isaret etmektedir.'*”®

Ayrica, bu slUrecte saglik politikalarinin istikrarli,
olculebilir ve veriye dayali bicimde yurtttlmesinin énemi
vurgulanmalidir. Ulkemizde tip egitimi ve saglik hizmetleri

planlamasinin, yalnizca kontenjan sayilarindaki degiskenlik
Uzerinden degil, ayni zamanda uluslararasi standartlar,
teknolojik gelismeler, nUfus yapisindaki déntsimler
ve hastaliklarin  epidemiyolojik  profilinde yasanan
farklilagsmalar cergevesinde dizenlenmesi gerekmektedir.
Bu kapsamli yaklasim, uzmanlik egitimi strecinin kalitesini
artirarak, uzun vadede egitim kliniklerinin verimliligini
yUkseltecek ve saglik sisteminin daha etkin bir bicimde
islemesini saglayacaktir.'é

Calismanin Kisituliklari

Bu calismanin bazi kisitliliklari mevcuttur. Oncelikle calisma
kesitsel tipte bir arastirma oldugundan dolayi neden sonug
iliskisi net degildir. Ayrica bu alanda tercih trendine saglik
politikalarinin disinda 6nemli bir faktér olan bireysel
faktorler degerlendirilmemistir. Mevcut verilerle bireysel
faktorlere dair bilgi olmadigindan dolayr bunun trend
Uzerine olan etkisini ortaya koymak mimkin olmamistir.

Bu calismanin ortaya koydugu veriler, tip uzmanlik
planlamalarinin, tlkemizin saglik hizmetleri politikalari
cercevesinde, bilimsel temeller ve kapsaml istatistiksel
veriler isiginda gerceklestirilmesinin 6nemini net bir sekilde
ortaya koymaktadir. Bu sayede, yalnizca sayisal artislar
degil, ayni zamanda niteliksel gelismeler de saglanarak,
uzman kadrolarinin toplumun gereksinimlerine en uygun
sekilde sekillenmesine katkida bulunulabilecektir.

SONUC

Bu calismada elde edilen bulgular, tipta uzmanlk
egitimine yonelik planlamalarin salt kontenjan artislari
Uzerinden yapilandirilmasinin uzun vadede beklenen etkiyi
yaratmakta yetersiz kalabilecegini ortaya koymustur. Saglik
politikalarinin, uzmanlk alanlarindaki ihtiyaci belirlerken
niceliksel verilerin yani sira niteliksel iyilestirmeleri de
gozetmesi gerekmektedir. Ozellikle cocuk sagligi ve
hastaliklari uzmanlik alaninda tespit edilen egilimler,
mevcut insan glcl planlamasi, egitim mufredatlarinin
guncellenmesi, klinik altyapilarin  gelistirilmesi  ve
uzmanlik alanlarina ydnelik tercih faktorlerinin detayli
incelenmesiyle daha etkili ¢cézimler Uretilmesini gerekli
kilmaktadir.

Bu cercevede, bilimselverilerisigindayapilacak planlamalar,
mezuniyet sonrasi uzmanlik egitimlerinin etkililigini
artirmanin yani sira, toplumsal saglik ihtiyacglarinin daha
iyi karsilanmasina da katki saglayacaktir. Akademik
tip camiasi, tip egitimi uzmanlan ve saglik hizmetleri
yOneticilerinin birlikte gelistirecegi butuncul yaklasimlar,
sadece kontenjan sayilarinin degil bununla birlikte egitim
surecinin kalitesinin ve egiticilerin niteliklerinin de goéz
6ndnde bulunduruldugu stratejiler olusturulmasina
dnculik edecektir.
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Buradaki gibi kanita dayali bir yaklasim, saglik hizmeti
sunumunun niteligini artirarak genel saglik sisteminin
verimliliginin  yUkselmesine hizmet edecektir. Uzun
vadede, gerek egitim gerek hizmet sunum sureclerinde
standartlarin  yUkseltilmesi, uzman hekimlerin saha
uygulamalarina daha donanimli  sekilde katilimini
saglayarak toplumun saglik gereksinimlerine daha hizli
ve etkin yanit verilmesine imkan taniyacaktir. Sonug
olarak, gelecek doénemlerde tip egitimi uzmanlarinin

ve politika belirleyicilerinin  yapacag calismalar,
uzmanlik egitimlerinin  verimliligini artiracak, saglik
sisteminde suUrduarulebilir  nitelik artisi  saglayacak

stratejik planlamalarin gelistirilmesinde belirleyici bir rol
oynayacaktir.

Etik

Etik Kurul Onayr ve Hasta Onayr: Bu arastirmada
kullanilan veriler kamuya aglk ve JUcretsiz olarak
erisilebilir oldugundan, etik kurul onayl ve hasta onayi
gerekmemektedir.

Dipnotlar

Finansal Destek: Calisma icin hicbir kurum ya da kisiden
finansal destek alinmamistir.
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oz

Amagc: Prematiire yenidoganlarin emme davranislarini degerlendirmek, erken dénemde beslenme
ve gelisimlerini izlemek acisindan buylk 6nem tasimaktadir. Bu tlir degerlendirmeler, prematire
bebeklerin beslenme sorunlarinin erken tespiti ve miidahaleleri igin kritik rol oynar. Bu galisma,
"Prematiire Yenidoganlarda Emme Davranisi Degerlendirme (PYEDD) Olcegi'nin" Tirk toplumu icin
gecerlik ve glvenirliginin ortaya konmasi amaciyla gerceklestirilmistir.

Yéntem: Metadolojik arastirma yénteminin kullanildigl bu calismada, arastirmanin evrenini Turkiye'nin
kuzeyinde bulunan bir ildeki hastanede izlenmekte olan yenidoganlar ve anneleri olusturmustur.
Arastirma prematire olarak dogup dogum sonrasi anne yaninda izlenen 31-37. gestasyonel hafta
araliginda dogmus prematiire yenidoganlar, anneleri ve yenidogan hemsireleri ile gerceklestirilmistir
(n=172). Verilerin toplanmasinda PYEDD C")lc;egi, anne, bebek ve hemsirelerin bireysel 6zelliklerine
iliskin bilgilerin bulundugu tanitici bilgiler formu kullanilmistir. Arastirma verileri, IBM SPSS V27 ve
LISREL 8.7 ile analiz edilmistir.

Bulgular: Hemsirelerin degerlendirmesinde Olcek toplam Cronbach’s o katsayisi 0,801, Guttman
split-half katsayisi ise 0,761 olarak hesaplanmistir. Annelerin degerlendirmesinde toplam Cronbach's
a katsayisi 0,827, Guttman split-half katsayisi ise 0,830 olarak hesaplanmistir. Dogrulayici faktor
analizi sonucunda model uyum degerleri hemsire uygulamasinda x%/df=1,94; yaklasik hatalarin
ortalama karekdékii (RMSEA)=0,07, uyum iyiligi indeksi (GFI)=0,97; duizeltilmis uyum iyiligi indeksi
(AGF1)=0,92; normlandirilmamis uyum indeksi (NNF1)=0,95; karsilastirmali uyum indeksleri (CF1)=0,97;
standartlastirilmis kdk ortalama kare artigi (SRMR)=0,04 olarak elde edilmistir. Anne uygulamasinda x?/
df=2,18; RMSEA=0,079; GFI=0,96; AGFI=0,91; NNFI=0,96; CFI=0,98; SRMR=0,04 olarak elde edilmistir.
Sonug: Bu calisma, PYEDD'nin Tiirkce versiyonunun gecerli ve giivenilir bir 6l¢lim araci oldugunu ortaya
koymustur. Dil gecerliligi, yapi gegerliligi ve glivenilirlik analizlerinin tiimu dlgegin Tirkce versiyonunun,
hem anneler hem de hemsireler tarafindan kullanilabilir oldugunu desteklemektedir.

Anahtar Kelimeler: Prematire, yenidogan, emme davranisi, giivenilirlilik ve gecerlilik, 6lgek

ABSTRACT

Objective: Assessing the sucking behavior of preterm newborns is highly significant for monitoring
their nutrition and development in the early stages. Such evaluations play a critical role in the early
detection and intervention of preterm infants’ feeding abilities. This study was conducted to determine
the validity and reliability of the “Preterm Infant Breastfeeding Behavior Scale (PIBBS)” for the Turkish
population.

Methods: This methodological research was carried out with newborns and their mothers at a hospital
in a province in the northern region of Turkiye. The study included premature newborns born between
the 31t and 37* gestational weeks and monitored alongside their mothers postpartum and neonatal
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nurses (n=172). Data were collected using the PIBBS and a descriptive information form containing individual characteristics of mothers, infants,

and nurses. The data were analyzed using IBM SPSS V27 and LISREL 8.7.

Results: In the nurses’ evaluations, the total Cronbach’s a coefficient of the scale was calculated as 0.801, and the Guttman split-half coefficient
was 0.761. In the mothers’ evaluations, the total Cronbach’s a coefficient was calculated as 0.827, and the Guttman split-half coefficient was
0.830. Confirmatory factor analysis revealed model fit indices in the nurses’ application as x?/df=1.94; root mean squared error of approximation
(RMSEA)=0.07, goodness of fit index (GF1)=0.97; adjusted goodness of fit index (AGF1)=0.92; non-normed fit index (NNF1)=0.95; comparative fit
index (CF1)=0.97; standardized root mean square residual (SRMR)=0.04. In the mothers’ application, the values were y?/df=2.18; RMSEA=0.079;

GF1=0.96; AGFI=0.91; NNFI=0.96; CFI=0.98; SRMR=0.04.

Conclusion: This study demonstrated that the Turkish version of the PIBBS is a valid and reliable measurement tool. Analyses of linguistic validity,
construct validity, and reliability support both mothers and nurses’ Turkish version of the scale.

Keywords: Preterm, infant, breastfeeding behavior, reliability and validity, scale

GiRiS

Prematlre  yenidogan 37. gestasyonel  haftasini
tamamlamadan dogan bebeklerdir' (WHO, 2018) ve
genellikle intrauterin  gelisimlerini  tamamlayamadan
dogmaktadirlar? Bu durum yenidogan beslenmesi
gibi 6nemli sorunlari beraberinde getirebilir. Emzirme,
prematlre yenidoganda ndrogelisimsel immaturite
ve emme refleksinin tam gelismemis olmasi;, emme-
yutma ve soluk alma koordinasyonunu saglamaktaki
yetersizlik, kas gucu yetersizligi ve uyaniklik surelerinin
kisa olmasi nedeni ile term bebege kiyasla zorlagsmakta
ya da gecikmektedir?®> Prematire yenidoganlarda uzun
vadede iyi bir nérogelisimsel slireg ve daha disik morbite
oranlari, ideal beslenme slrecinin saglanmasi ile yakindan
iliskilidir3® Anne sttd, bu slrecte besinsel ve immunolojik
avantajlariyla kritik bir rol oynamaktadir’® Prematlre
yenidoganlarda anne sUtld, emme-yutma-solunum ve
koordinasyonunun yeterli olmadigl durumlarda genellikle
orogastrik  sonda araciligiyla  verilebilmekle, gecis
ddneminde ise anne sutul, bazi 6zel durumlarda biberon,
kasik, kap gibi besleme araclariyla veya emazirilerek
verilmektedir. Emzirme yoluyla bebegin beslenmesi diger
yontemlere gbre anne bebek baglanmasinin gelismesi,
sosyal Ogrenmenin baslamasi, fizyolojik stabilitenin
saglanmasina katkida bulunmaktadir*® Ancak, prematire
bebeklerde emzirme surecinde yasanan zorluklar, anne
sUtl alim oranlarinin dismesine neden olmaktadir!® TNSA
2018 raporuna gore Ulkemizde yenidoganlarin tamamina
yakini  (%98) belirli sureler ile emzirilmesine karsin
emzirmeyi sirdirme ve ilk alti ay yalnizca anne sttt alim
orani %41 oraninda kalmaktadir."

Premature yenidoganlarin emme davranisinin
degerlendirilmesi ve gelisiminin izlenmesi, emzirme
sirasinda  karsilasilan  zorluklarin  belirlenmesi  ve

emzirmenin surdurtlmesi igin kritik dneme sahiptir.
Emzirmenin objektif bir sekilde degerlendirilmesi zor
olsa da yenidogan bebegin emzirmeye hazir oluslugunun
ve gelisiminin degerlendirmesinin  mUumkin olan en
objektif sekilde belirlenebilmesi icin c¢esitli Slgekler
kullanilmaktadir#25 Literattrde; 2003 yilinda McGrath ve
Braescu' tarafindan gelistirilen ve 2008'de glincellenen
“The Premature Infant Nipple Feeding Readiness Scale”
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ile “Feeding Readiness and Progression in Prematures
Scale”™¢ 2005 yilinda Thoyre ve ark! tarafindan
olusturulan “Early Feeding Skills” degerlendirme o6lcegi
ve 2013 yilinda Fujinaga ve ark'® tarafindan gelistirilen
“Preterm Bebeklerde Oral Beslenmeye Hazir Oluslugu
Degerlendirme Olcegi” bulunmaktadir. Bu élcekler temel
olarak premature yenidoganin emzirmeye hazir oluslugunu
degerlendirmektedir.

Prematire yenidoganlarda emzirme surecinin etkinliginin
ve gelisiminin  degerlendirilmesi  surecin  kesintiye
ugramadan sorunsuz bir sekilde ilerlemesi i¢in dnem
tasimaktadir. Emzirme surecive gelisimin izlenmesi de tipki
emzirmeye haziroluslukta oldugu gibi dlgcekler yardimiyla
degerlendirilmektedir. Literatlirde Emzirme Degerlendirme
Aracl’” Anne-Bebek Degerlendirmesi: Emzirme icin bir
“"Apgar Puani”?° Bristol Emzirme Degerlendirme Araci?
emzirme slrecini degerlendirmek Uzere olusturulmus
olceklerden bazilaridir; ancak bu élceklerin baytk bir kismi
saglikli term yenidoganlara yonelik olup,?" prematlre
bebekler icin 6zel olarak gelistirilmis 6lcek sayisi sinirlidir2°
Mevcut olcekler genellikle saglik profesyoneli tarafindan
emzirmenin degerlendirilebilmesi amaci ile kullanilmakta
olup, annenin katilimini sinirli tutmaktadir.?2 Oysa anneler
emzirme suresince bebeklerini gézlemleme konusunda
disaridan bir goézlemciden farkli bir bakis acisina sahip
olabilirler ve yenidoganin dil, dudak ve ¢ene hareketlerini
algilayabilir ve bebegin solunumunda olusabilecek
degisiklikleri fark edebilirler.?

Annelerin  emzirme degerlendirme surecine katilim
gdstermeleri, bebeklerin emzirme strecindeki gelisimlerini
takip edebilmeleri ve emme surecindeki beklentileri
belirleyebilmeleri agisindan buytk 6nem tasimaktadir.
Nyqvist ve ark.222 1996 yilinda prematlre yenidoganlarda
emzirme surecini degerlendirilebilmek icin anneler ve
saglik profesyonellerinin kullanabilecegi Prematilre Bebek
Emme Davranisi (PYEDD) Olcegini gelistirmislerdir. Bu
olcek emme glicl, aerolayl kavrama, meme ucunu tutma
ve bu durumu sirdirme, emme, memeyi emme suresi
ve yutma olmak Uzere 6 kriteri degerlendirmektedir ve
olcekten alinabilecek minimum puan sifir ve maksimum

puan 20 olarak belirlenmistir.
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Turkiye'de prematire bebeklerde emzirme slrecinin
anne ve saglik profesyonelleri tarafindan etkili bir sekilde
degerlendirilebilecegi  Turkce gecerlilik  guvenilirligi
yapilmis bir 6lcek bulunmamaktadir. Emzirme surecinin
duzenli olarak degerlendirilmesi bebegin gelisiminin takibi
ve muhtemel sorunlarin erken fark edilmesi acisindan
6énem arz etmektedir. Bu calismanin amaci PYEDD
Olcegi'nin Turkiye popiilasyonu tizerinde Tiirkce gecerlilik
ve gUvenilirlik calismalarini yapmaktir.

Arastirmanin Amaci

Bu arastirmanin  amaci, prematire yenidoganlarda
emzirme davranisini  degerlendirmek icin kullanilan
PYEDD'nin Tark toplumu icin gecerlilik ve glvenirliginin
ortaya konulmasidir.

Arastirma Sorulari
PYEDD Olcegi Turk toplumu icin gecerli midir?
PYEDD Olcegi Tiirk toplumu icin giivenilir midir?

YONTEM

Arastirmanin Sekli

Arastirma, prematlire yenidoganlarda emme davranisini
degerlendirme araci olarak gelistirilen PYEDD 06lgegi'nin
Turk toplumu icin gecerlik ve glivenirliginin ortaya konmasi
amaciyla metodolojik olarak yapilmistir.

Arastirmanin Yapildigi Yer ve Ozellikleri

Arastirma, Turkiye'nin Kuzey Dogu bolgesinde bir il
merkezinden bulunan bir kadin dogum ve cocuk hastanesi
birinci basamak yenidogan kliniginde Nisan 2023-2024
tarihleriarasindayapilmistir. Hastane 185 yatak kapasitesine
sahiptir. Yenidogan 1. basamak kliniginde 12 acgik yatak
ve 1 radyant isitici bulunmaktadir. Klinikte 18 hemsire
calismakta olup, glindlz vardiyasinda 3, gece vardiyasinda
ise | hemsire gérev yapmaktadir. Hastanede normal dogum
yapan anneler postpartum 24 saat, sezaryenle dogum
yapanlar anneler ise 48 saat sonra taburcu edilmektedir.
Premattire bebegi olan annelerin bebek izlemi yenidogan
ekibi tarafindan yenidogan 1. basamak klinigi icerisinde
yapilmaktadir. Klinikten 24 saat icinde taburcu edilen
bebekler 2 glin sonra yenidogan poliklinigine kontrole
cagirilmaktadir.  Prematlre bebegi olan annelerin
bebeklerini beslenmeleri hastanenin yenidogan 1.
basamak kliniginde ve emzirme polikliniginde goérevli
hemsireler tarafindan postpartum ilk saatte baslamaktadir.
ilk beslenme sonrasi postpartum ilk 24 saatte yapilan
egitim ve izlemlerle yenidogan ekibi isbirlig¢inde yenidogan
ve anne takip edilmektedir.

Arastirmanin Evreni ve Orneklem Secimi

Arastirmanin evrenini  bir kadin dogum ve c¢ocuk
hastanesinde  izlenmekte olan yenidoganlar ve
anneleri olusturmustur. Olcek gecerlilik ve glvenilirlik
calismalarinda o6rneklem sayisi olarak olcek madde
sayisinin 5-10 katinin alinmasi ile drneklem buytkliglunin
belirlenmesi &nerilmektedir. Ancak Olgeklerde faktor
analizinin yapilabilmesi icin 6rneklemde 100 sayisinin
asgari 200 sayisinin ise tercih edilebilir sinirlarda oldugu
belirtilmektedir?* Arastirma kriterlerine uyan 172 katilimci
o6rnekleme dahil edilmistir.

Arastirma Kriterleri

Anneler i¢in dahil edilme kriterleri:

- 18-42 yas arasinda olmasi

- Turkge ve okuma yazma bilmesi

- Calisma icin onam vermis olmasi

- Annede psikiyatrik rahatsizligin bulunmamasi

- Emzirmeye engel bir durumun olmamasi
Anneler igin hari¢ tutma kriterleri:

- Annede psikiyatrik rahatsizligin bulunmasi

- Emzirmeye engel bir durumun olmasi
Anneler icin dislama kriterleri:

- Sonradan ortaya cikan emzirmeye engel durumun
olmasi

Yenidoganlar icin dahil etme kriterleri:
- 31-37. gestasyonel hafta arali§inda dogmus olmasi
- Emzirme yolu ile beslenme stirecine gecmis olmasi
- Anne yaninda kaliyor olmasi

Yenidoganlar icin hari¢ tutma kriterleri:
- Kromozom anomalisi olan bebekler
- Konjenital anomalisi olan bebekler

- 31. haftadan once ya da 37. haftadan sonra dogan
bebekler

- Yenidogan ndbetlerinin varligi

- Kafa i¢i kanamasi (derece 3-4) olmasi
- Kraniyofasiyal malformasyon varlig

- Perinatal asfiksisi olan bebekler

- Sedatif, kas
bebekler

gevsetici ve anti-epileptik kullanan

- Anneden uzun sureli ayrilik durumlarinin olmasi
(yenidogan yogun bakim Unitesine kabul gibi)
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Olcegi kullanacak hemsireler icin dahil edilme kriterleri:
- Klinikte en az 6 aydir ¢alisiyor olmasi
- Hastane ve klinik i¢i oryantasyon egitimi almis olmasi
Olcegin ingilizce'den Tiirkce'ye cevirisi icin:
- Her iki kulturt de iyi bilen,
- Terimlere hakim olmasi acisindan c¢alisma alanina
hakim

- Anadili ingilizce ve anadili Turkce olan iki bagimsiz
gcevirmen olmasi saglanacaktir.

Veri Toplama Araglari

Arastirmada veriler soru-cevap ve godzlem ydntemi ile
toplanmustir. Verilerin toplanmasinda PYEDD Olcegi, anne,
bebek ve hemsirelerin bireysel 6zelliklerine iliskin bilgilerin
bulundugu tanitici bilgiler formu kullanilmistir.

Tanitic Bilgiler Formu

Tanitici bilgiler formu literatlr taranarak bu dogrultuda
olusturulmustur??>? Anne-bebek tanitici bilgiler formu
anne ve bebekle ilgili 12 sorudan,?? hemsire tanitici bilgiler
formu ise 6 sorudan olusmaktadir%

Prematiire Yenidoganlarda Emme

Degerlendirme Olcegi

Davranisi

Olcek 1996 yilinda Nyqvist ve ark. tarafindan prematiire
yenidoganin gelisimsel slUreci dikkate alinarak emme
davranisini degerlendirmek Uzere gelistirilmis ve 2020
yilinda Lober ve ark.2¢ tarafindan 6lgegin gec prematureler
icin gecerlilik ve glvenilirlik calismasi yapilmistir. Olcek
emme glcl, aerolayl kavrama, meme ucunu tutma ve
bu durumu surdirme, emme, memeyi emme slresi
ve yutma olmak Uzere 6 kriteri degerlendirmektedir.
Olgekten alinabilecek minimum puan sifir ve maksimum
puan 20 olarak belirlenmistir. Olcekte toplam puanlama
kullanilmadigindan alti PYEDD &gesi bagimsiz olarak
puanlanmaktadir. DUsUk puanlar olgunlasmamis emzirme
davranislarini gosterirken, ylksek puanlar gelismis olgun
emme davranisini gostermektedir. Bir bebegin alti 6genin
hepsinde en yuksek puanlari elde etmesi emzirme
davranisinin olgunlastigini géstermektedir.?

Olcek her beslenmenin dogru bir sekilde
degerlendirilebilmesi icin hem saglik profesyonelleri hem
de anneler tarafindan kullanilmak Gzere tasarlanmistir. Bu
durum ebeveynlerin 6lcegi, zamaninda besleme karari
vermek icin kullanabilmelerine olanak saglamaktadir.??

Verilerin Toplanmasi

Arastirmanin verileri, etik kurul onayr ve arastirmanin
yapilacagi kurumdan yazili izinler alindiktan sonra
toplanmistir. Arastirma prematire olarak dogup dogum
sonrasl anne yaninda izlenen 31-37. gestasyonel hafta
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araliginda dogmus prematire yenidoganlar, anneleri ve
yenidogan hemsireleri ile gergeklestirilmistir. Veri toplama
formunun hemsire ve anne tarafindan doldurulacak
bolimleri ayri ayri uygulanmis, sonrasinda bir araya
getirilmistir. Formlar yenidogan 1. basamak kliniginde
ortalama 10-15 dakikada doldurulmustur.

Olcegin Gegerlilik ve Giivenirlik Calismasi

Prematiire Yenidoganlarda Emme Davranisi
Degerlendirme Olgegi'nin Tiirkeye Uyarlama
Calismasi

Olcegin ingilizce'den Tirkce'ye ve Tirkce'den ingilizce'ye
cevirisi icin, her iki kiltiri de iyi bilen, ana dili ingilizce
ve ana dili Turkge olan bagimsiz cevirmen tarafindan
yapilmistir. ingilizce'den Tirkce'ye cevrilen ve geri cevirisi
yapilan élcek arastirmaci tarafindan karsilastirilarak gerekli
dizeltmeler yapilmistir. Boylece dlcegin geri ceviri yontemi
ile kavramsal ve dilsel esdegerligi saglanmistir.?®

Olcegin Kapsam Gegerliligi

Literatlr dogrultusunda Olgegin kapsam gecerliliginin
saglanmasi icin en az U¢ uzman gorust alinmasi
onemlidir? Bu dogrultuda olcegin kapsam gecerliligi icin
olcegin Tulrkce cevirisi iletilerek yenidogan konusunda
bilgisi olan ve doktora egitimini tamamlamis Cocuk
Sagligi ve Hastaliklari Hemsireligi Anabilim Dali'ndan bes,
Dogum ve Kadin Sagligi Hemsireligi Anabilim Dal’'ndan
ise iki 6gretim elemani olmak Uzere toplam yedi uzmanin
gorustne basvurulmustur. Uzmanlardan 6l¢cek maddelerini
dil ve icerik acgisindan degerlendirmeleri istenmistir.
Bu dogrultuda uzmanlarin her bir maddeyi anlasilirlik
yonunden 1den 4'e kadar puanlanmalari istenmistir
(I: Uygun degil, 2: Biraz uygun, 3: Oldukca uygun, 4: Cok
uygun). Puanlamada uygun olmayan maddelere y&nelik
gorusler alinmistir. Uzmanlarin her maddeye ydnelik
verdigi puan, dil bilgisi ve yazim acisindan verilen goérusler
dogrultusunda olcek duzenlenmistir. DlUzenlemelerden
sonra Olgek yeniden uzmanlara goénderilmis ve
geribildirimler dogrultusunda o6lcek son halini almistir.
Olcegin okunabilirlik ve anlasilabilirliginin test edilmesi
icin calismanin dahil edilme kriterlerini karsilayan 10
yenidoganin emzirme sureci anneleri ve iki hemsire
tarafindan degerlendirilmistir. On uygulama olumsuz
geri bildirim alinmamasi nedeni ile Olcekte revizyon
yapilmamis ve olgegin Turkce versiyonunun okunabilirligi
ve anlasilabilirligi yeterli kabul edilmistir. On uygulama
yapilan yenidoganlar calisma 6rnekleminden c¢ikarilmistir.

Olcegin Uygulanmasi

Yenidoganlar icin PYEDD Olgegi 6lcimcii guvenilirligi icin
gozlemciler arasi tutarlilik acisindan degerlendirilmistir.
Gozlemcilerarasi tutarlilik, emzirme davranislari konusunda
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bir hemsire ve anne tarafindan yapilan degerlendirmelerle
kontrol edilmistir. Hastalarin durumunda her an
degisiklik yasanabileceginden zamana goére degismezlik
bakilmamistir. ilgili servislerdeki tim hemsirelere,
verilerin toplanmasina baslamadan 6nce “emzirme sireci
degerlendirme” ve PYEDD Olcegi kullanimi ile ilgili egitim
verilmistir.

istatistiksel Analiz

Arastirma verileri, IBM SPSS V27 ve LISREL 8.7 ile analiz
edilmistir. Analiz sonuglari ortalama * standart sapma ve
ortanca (minimum-maksimum), frekans, ylzde seklinde
sunulmustur. istatistiksel anlamlilik/énemlilik diizeyi “p”
0,05 degerinin alti olarak kabul edilmistir. Olcegin kapsam

gecerliligi icin Davis teknigi kullanilmistir.

Gegerlik: Olcegin gecerlilik degerlendirmesinde yapi
gecerliligi ve 6lgut gegerliligi yontemleri kullanilmistir. Yapi
gecerliligi; bu asamada 6lcegin madde ve faktdr analizleri
gerceklestirilmistir. Olcegin yapi gecerliliginin analizinde
agimlayici faktér analizi (AFA), dogrulayici faktoér analizi
(DFA), kappa katsayisi ve AFA faktor ¢ikarimi icin ise temel
bilesenler analizi metodu ve déndlrme islemi icin de
Varimax yontemi kullanilmistir.

Giivenirlik: Olcegin guvenilirliginin degerlendirilmesinde
degerlendiriciler arasi uyum, i¢ tutarlilik analizi ve testin
iki yariya bélinmesi yéntemi kullanilmistir. Olcegin ic
tutariiginin 6lglst olarak Cronbach alfa (a) katsayisi
kullanilmis ve madde korelasyon katsayilari hesaplanmistir.
Cronbach a katsayisinin 0,00-0,39 arasinda olmasi él¢egin
glvenilir olmadigini, 0,40-0,59 arasinda olmasi o6lcegin
dustik glvenilirlikte oldugunu, 0,60-0,79 arasinda olmasi
olcegin oldukcga glivenilir oldugunu ve 0,80-1,00 arasinda
olmasi da olgegin yuksek guvenilirlige sahip oldugunu
gostermektedir. Testin iki yariya boélinmesi yonteminde
ise, test iki es pargaya bolunerek her iki yaridaki
maddelerin toplamindan olusan guvenilirlik katsayisi
(Guttman split-half glvenilirlik katsayisi) hesaplanmistir.
Degerlendiriciler arasi uyum Cohen'in kappa (k) katsayisi
ile degerlendirilmistir.

Arastirmanin Etik Yonui

Veri toplama formlarinin uygulanmasi icin Gimushane
Universitesi Bilimsel Arastirma ve Yayin Etigi Kurulu'ndan
yazili onay alinmistir (karar no: E-95674917-108.99-152224,
tarih:  27.12.2022). Arastirmanin yapilacagl kurumdan
kurum izni alinmistir. Arastirmaya alinacak yenidoganlarin
ebeveynleri calismanin amaci ve ydntemi hakkinda
bilgilendirilmis ve kabul etmeleri halinde sézlu ve yazili
onamlari alinmistir. Katilimcilarin bilgileri gizli tutulmustur.
Formlarin uygulamasini yapacak hemsirelerde gonullulik
esas! ile calismaya katki vermislerdir.

BULGULAR

Tanimlayici Ozellikler

Calismada 172 yenidogan ve annesini iceren 172 emzirme
deneyimi degerledirilmistir. Calismaya dahil edilen
yenidoganlarin yarisindan fazlasini (%51,2) erkek bebekler
olusturmaktaydi. Yenidoganlarin %59,3'U ise sadece anne
sutl ile beslenmekteydi. Calismaya dahil edilenannelerden
%4, 7'si ilkogretim mezunu, %59,3'U lise mezunu ve %36'si
Universite mezunudur. Annelerin %20,3'G vajinal dogum,
%79,7'si ise sezaryen dogum yapmistir. Hemsirelerin
%81,3'U lisans mezunudur ve %68,8'i emzirme danismanlig
egitimi almistir (Tablo 1).

Tablo 1. Katilimcilarin tanimlayici 6zellikleri

Yenidoganin 5zellikleri n %
Cinsiyet
Erkek 88 51,2
Kiz 84 48,8
Beslenme icerigi
Sadece anne sitl 102 5973
Anne sitl ve formUl mama |70 40,7
Ortalama * SS | Min.-maks.
Gestasyon haftasi 35,01£1,55 32-37
Postnatal gliin 8,194 48 2-20
Vicut agirligi (gr) 2588,43+378,49 |1760-3440
Boy (cm) 46,4512, 45 38-50
Bas cevresi (cm) 32,9%1,51 29-36
Apgar 1. dakika 7,19+0,8 5-9
Apgar 5. dakika 8,31+0,63 6-10
Annelerin 6zellikleri Ortalama * SS | Min.-maks.
Anne yasi (yil) 29,94%5,07 21-40
n %
Egitim durumu
ilkdgretim mezunu 8 47
Lise mezunu 102 593
Universite mezunu 62 36,0
Dogum sekli
Vajinal dogum 35 20,3
Sezeryan dogum 137 79,7
Hemsirelerin 6zellikleri Ortalama # SS | Min.-maks.
Yasi (y1l) 31,69%6,68 22-47
E(;Jrl:;?;:[g)u birimde calisma 32541 88 1-8
SFS:(L;; l:();lri)mlerde calisma 8,42+5,46 2-18
n %
Egitim durumu
Lise-6nlisans 1 6,3
Lisans 13 813
Yuksek lisans 2 12,5

SS: Standart sapma, Min.-maks.: Minimum-maksimum
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Calismaya dahil edilen yenidoganlarin ortalama gestasyon
haftalari 35,01, dogum sonrasi giin ortalamalar 8,19, agirlik
ortalamalar ise 2588,43 gr olarak izlenmistir. Annelerin
yas ortalamasi 29,94 ve annelerin varsa sahip oldugu diger
cocuklarin yaslarinin ortalamasi 4,74 olarak izlenmistir.
Calismaya dahil edilen hemsirelerin ortalama yaslarinin
31,69 oldugu ve ortalama olarak 3,25 yildir calistiklar
géralmustur (Tablo 1).

Gecerlilik ve Giivenilirlik Analizinden Elde Edilen
Bulgular

Toplam 6 madde ve tek faktdrli DFA sonucunda model
uyum degerleri hemsire uygulamasinda x%/df=1,94
(iyi uyum sinirlar iginde); yaklasik hatalarin ortalama
karekokd (RMSEA)=0,07 (makul uyum), uyum iyiligi indeksi
(GF1)=0,97 (yuksek uyum); diizeltilmis uyum iyiligi indeksi
(AGFI1)=0,92; (ytksek uyum), normlandirilmamis uyum
indeksi (NNFI)=0,95 (yuksek uyum); karsilastirmali uyum
indeksleri (CF1)=0,97 (mikemmel uyum); standartlastirilimis
kok ortalama kare artigi (SRMR)=0,04 (iyi uyum) olarak

Tablo 2. Hemsirelerinin ve annelerin PYEDD 6&lceginin
AFA sonuglari (n=172)

Hemsire | Anne
Faktor ylikleri
Memeyi aranma (madde 1) 0,730 0,726
Areolayi kavrama (madde 2) 0,506 0,547
Memeyi sikica kavrama ve tutma (madde 3) | 0,759 0,811
Emme (madde 4) 0,673 0,778
En uzun emme atag (madde 5) 0,752 0,793
Yutkunma (madde 6) 0,717 0,758
Varyans
Ozdeger 2.900 3.293
Varyans ylzdesi 48,33 54.879
Kaiser-Meyer-Olkin 0,811 0,849
Bartlett's test of sphericity
Ki-kare 251.853 355.166
df 15 15
p 0,0001 0,0001

PYEDD: Prematiire Bebek Emme Davranisi Olcegi, AFA: Agimlayici
faktdr analizi

elde edilmistir. Bu sonuclar, hemsire uygulamasinin
genel model uyumu agisindan kabul edilebilir ve iyi
oldugunu gdstermektedir (Tablo 2). Anneler icin yapilan
DFA sonuclari da benzer sekilde gucli bulunmustur:
x> /df=2,18 (iyi uyum); RMSEA=0,079; GFI=0,96; AGFI=0,91;
NNFI=0,96; CFI=0,98; SRMR=0,04 olarak elde edilmistir.
Bu degerler, annelerin uygulamasinin da model acisindan
glcli bir uyum gosterdigini ortaya koymaktadir (Tablo 3).
Olcegin uygunlugunu ve yeterliliginin dogrulamasi DFA
ve uyum indeksleri ile saglanmistir. Grafiksel gdsterim
Sekil I'dedir. Faktoriyel yapinin tek boyutlu yapi ile uygun
oldugu gérulmustar.

Chi-Square=17.48, df=9, P-value=0.0417

B.

7, RMSEA=0.074

‘3,1?‘*‘3’,5‘3
0.45

0.13+| APBEDO§

Chi-Square=19.58, df=9, P-value=0.02068,

RMSEA=0.08

Sekil 1. Dogrulayici faktor analizi, A) hemsire, B) anne
RMSEA: Yaklasik hatalarin ortalama karekdki

Tablo 3. Hemsirelerin ve annelerin PYEDD 6l¢eginin DFA sonuglari (n=172)

PYEDD ¥/ df RMSEA GFI AGFI NNFI CFI SRMR
Hemsire 1,94 0,070* 0,97* 0,92* 0,95* 0,97* 0,04*
Anne 2,18 0,079* 0,96* 0,91* 0,96* 0,98* 0,04*
Referans standartlari 1-8* <0,80 >0,90 >0,90 >0,90 >0,90 <0,80

kare artigi

*Mikemmel uyum. PYEDD: Prematiire Bebek Emme Davranisi Olcegi, RMSEA: Yaklasik hatalarin ortalama karekokii, GFl: Uyum iyiligi indeksi, AGFI:
Duzeltilmis uyum iyiligi indeksi, NNFI: Normlandirilmamis uyum indeksi, CFl: Karsilastirmali uyum indeksleri, SRMR: Standartlastirilmis kok ortalama
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Degerlendiriciler Arasi Uyum

Cohen'in kappa katsayisi iki degerlendirici (hemsire ile
anne) arasindaki karsilastirmali uyusmanin guvenirligini
olgmek icin PYEDD o6lgeginin her bir maddesine iliskin
Cohen'in kappa katsayisi hesaplandi.

Hemsire ile anne arasinda memeyi aranma «=0,98 cok
iyi uyum; areolay! kavrama k=0,93 ¢ok iyi uyum; memeyi
sikica kavrama ve tutma k= 0,87 c¢ok iyi uyum; emme
k=0,79 iyi dizeyde uyum; en uzun emme atagi k =0,83 ¢ok
iyi uyum; yutkunma k=0,95 cok iyi uyum oldugu bulundu.
iki degerlendirici arasindaki uyum istatistiksel olarak
mukemmeldir (Tablo 4).

ig tutarlik: Glvenirlik, Cronbach a katsayisi kullanilarak
degerlendirilmisti. PYEDD Olcegi'nin test-tekrar test
glvenilirlik analizinde, hemsirelerin degerlendirmeleri igin
madde-toplam korelasyon degerleri “memeyi aranma”
maddesi icin 0,561, “areolayi kavrama” icin 0,613, “memeyi
sikica kavrama ve tutma” icin 0,767, “"emme” icin 0,857,
“en uzun emme atag” icin 0,832 ve “yutkunma” icin 0,685
olarak bulunmustur. Bu degerler, tim maddelerin dlgegin
genel puaniyla orta diizeyde (0,561) ya da yiksek diizeyde
(0,857) iliskili oldugunu goéstermektedir. Ayni maddeler igin

Cronbach’s a katsayilari sirasiyla 0,832, 0,831, 0,828, 0,827,
0,833 ve 0,830'dur. Bu katsayilarin 0,70'in Gzerinde olmasi,
her bir maddenin 6lgegin genel tutarliligina dnemli bir katki
sagladigini ve olcegin glvenilir oldugunu gostermektedir.
Toplam Cronbach’s a katsayisi 0,801 olarak hesaplanmistir.
Bu deger, olcegin genel olarak glvenilir oldugunu ve
tutarli sonuglar verdigini kanitlamaktadir. Ayrica, Guttman
split-half katsayisi 0,761 olarak bulunmustur, bu da
olcegin ikiye bolinerek yapilan analizlerde de tutarlilik
gosterdigini ifade etmektedir. Genel olarak, elde edilen
bu degerler, PYEDD Olcegi'nin hem maddeler bazinda
hem de toplamda yuksek bir i¢ tutarliiga sahip oldugunu
gostermektedir. Annelerin degerlendirmeleri icin madde-
toplam korelasyon degerleri, sirasiyla “memeyi aranma”
icin 0,699, “areolayl kavrama” i¢in 0,593, “memeyi sikica
kavrama ve tutma” icin 0,804, “"emme” icin 0,774, “en uzun
emme atagl” icin 0,812 ve “yutkunma” igin 0,729 olarak
belirlenmistir. Bu maddeler icin Cronbach’s a katsayilari
sirasiyla 0,83,0,832,0,828,0,828,0,826 ve 0,829'dur. Toplam
Cronbach’s a katsayisi 0,827 olarak bulunmus ve oldukca
guvenilir oldugu goérulmustir Guttman split-half katsayisi
ise 0,830 olarak hesaplanmistir; bu da élgegin tutarliigini
desteklemektedir (Tablo 5).

Tablo 4. Hemsirelerin ve annelerin PYEDD 6l¢eginin uyum sonuglari (n=172)
Cohen'’s kappa p

Memeyi aranma (madde 1) 0,98 <0,0001
Areolayi kavrama (madde 2) 0,93 <0,0001
Memeyi sikica kavrama ve tutma (madde 3) 0,87 <0,0001
Emme (madde 4) 0,79 <0,0001
En uzun emme atag (madde 5) 0,83 <0,0001
Yutkunma (madde 6) 0,95 <0,0001
PYEDD: Prematiire Bebek Emme Davranisi Olcegi

Tablo 5. Hemsirelerinin ve annelerin tekrar test giivenilirlik sonuclari (n=172)

Memeyi Areolayi Memeyi sikica kavrama En uzun emme
Emme - Yutkunma

aranma kavrama tutma atagi
Hemsire
Madde-toplam puan 0,561* 0,613* 0,767* 0,857* | 0,832* 0,685*
korelasyonu
Cronbach's alfa (o) (madde) | 0,832 0,831 0,828 0,827 0,833 0,83
Cronbach’s a (toplam) 0,801
Guttman split-half 0,761
Anne
Madde-toplam puan 0,699* 0,593* 0,804* 0,774* | 0,812* 0,729*
korelasyonu
Cronbach’s a (madde) 0,83 0,832 0,828 0,828 | 0,826 0,829
Cronbach’s a (toplam) 0,827
Guttman split-half 0,830
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TARTISMA

Prematlre yenidoganlarda emme ve yutma refleksleri
intrauterin  donemde  basglasa da, nodrogelisimsel
olgunlagmanin tamamlanmamasi nedeniyle bu refleksler
yeterince gelisemez. Bu durum, emme, yutma ve solunum
koordinasyonunda gecikmelere yol acarak beslenme
sureglerini zorlastirmaktadir303 Miadinda dogan
yenidoganlar gelismis emme refleksleri sayesinde anne
memesini etkili bir sekilde kavrayabilirken, prematire
yenidoganlarda bu slre¢ oral motor becerilerdeki
yetersizlik nedeniyle gliclesmektedir. Bu durum, prematire
yenidoganin emmeye hazir oluslugunun degerlendirilmesi
ve ardindan emme sulrecinin gézlemlenmesinin énemini
artirmaktadir#??2 Bu baglamda 1996 yilinda Nyqvist ve
ark Ztarafindan gelistirilen PYEDD Olcegi emme siirecinin
etkinligini degerlendirmede &énemli bir aractir. Bu
dogrultuda bu calismada ilgili dlgegin Tlrkge gecerlik ve
glvenilirlik degerlendirme calismasi gerceklestirilmistir.

Olcegin gecerlik calismalari dogrultusunda dil gecerligini
saglamak Uzere ceviri-geri ceviri yontemi kullanilmistir.
Bu yoéntem, uluslararasi olgekte o6lgek uyarlamalarinda
yaygin olarak kullanilan bir tekniktir ve bir 6l¢egin dil ve
kulttr gecgerligini saglamak icin etkili bir yontem olarak
kabul edilmektedir323* Sonraki asamada hazirlanan taslak
olcegin orijinal Olgek ile karsilastirmasi yapilmali ve
uzman gorusleri alindiktan sonra 6n calisma olarak pilot
uygulama yapilmalidir3? Uzman goérusleri, bir 6lcegin hedef
dile uyarlanmasinda hem icerik hem de dil gegerligini
saglamak acisindan kritik bir rol oynamaktadir?®> Benzer
sekilde, uzman degerlendirmelerinin 6lgek maddelerinin
kultarel uygunlugunu artirdigl rapor edilmistir3? PYEDD
Olcegi, iki bagimsiz terciman tarafindan ingilizce-
Turkce cevrilmis, ardindan Tirkce'den ingilizce'ye geri
cevrilerek karsgilastirma ve duzeltmeler yapilmistir. Tarkge
versiyon, yenidogan alaninda uzmanlara anlasilirlik
acisindan degerlendirilmek Uzere gdnderilmistir. Davis
teknigiyle uzman gérusleri alinmig, kapsam gecerlilik orani
(KGO) hesaplanmistir. KGO degerleri 0,80 ve Uzerinde
bulundugu icin tim maddelerin 6lgek icinde kalmasina
karar verilmistir. Bu sUrecte yalnizca dilsel ceviri degil,
olgegin hedef kultlre uygunlugu da degerlendirilmistir333*
Bir olgegin dil gecerligini desteklemek icin kapsam
gecerliliginin  degerlendirilmesi  dnerilmektedir. Davis
yontemi, uzman goruslerinin toplanmasiyla dil ve icerik
gecerliginin  paralel olarak saglanabilecegini ortaya
koymaktadir323¢ Prematlre yenidoganlarla ilgili baska bir
calismada, dilgegerligininuzman géruslerive pilottestlerile
desteklenmesi 6lgek uyarlama strecinde énemli bir adim
olarak gosterilmistir? Bu yontemle olcek maddelerinin
kapsayiciligi degerlendirilmis ve 6lgegin genel gecgerliligini
artirmak amaciyla gerekli dizenlemeler yapilmistir.

30

Yapi gecerligi bir 6lgegin dogrudan olcllemeyen ortik bir
ozelligi hangi oranda dogru élctugu ile ilgilidir. Olcegin
incelenen o6zelligi, 6l¢gme derecesi olarak tanimlanir. Yapi
gecerligi degerlendirilirken siklikla faktér analizinden
yararlanilir. Faktoér analizi sonucunda birbiri ile ylUksek
korelasyona sahip maddelerin ayni yapi altinda toplanmasi
beklenir33+ Olcegin yap! gecerligini belirlemek amaciyla
DFA yapilmistir. Faktériyel yapinin tek boyutlu yapi ile
uygun oldugu gdérulmustar. Her iki uygulamada da verilen
uyum indeksleri, modelin verilerle uyumunun oldukga
iyi oldugunu gostermektedir. Hemsire uygulamasinda
x*/df\chi?/dfy?/df, RMSEA, GFI, AGFI, NNFI, CFl ve SRMR
degerleri mukemmel veya kabul edilebilir dlzeyde
bulunmustur. Anne uygulamasi icin de benzer sekilde
degerler, kabul edilebilir ve iyi uyum duzeylerini
saglamaktadir. Literattrle uyumlu olarak bu bulgular333
olcegin gecerliligi ve uygunlugu acisindan gicli bir kanit
sunmaktadir.

Olcek guvenirligi, degerlendiriciler arasi uyum ile dlculir.
Bu uyum, bir form veya 06lcegin iki farkli degerlendirici
tarafindan uygulanmasi ve sonuglar arasindaki uyumun
hesaplanmasiyla belirlenir. Nimerik él¢cimler igin sinif ici
korelasyon katsayisi (ICC) kullanilir. Ayrica Phi, Kappa ve
Kendall's tau gibi katsayilar hesaplanabilir. %70 ve Uzeri
tutarlilik, glvenirlik icin yeterli kabul edilir. Cohen'in kappa
katsayisi ise iki degerlendirici, drnegin hemsire ve anne
arasindaki uyumu o6lcmek icin kullanilan bir yontemdir.
Uyum duzeyleri azdan ¢ok iyiye kadar genis bir aralikta
degerlendirilir2® Olcegin degerlendiricileri arasindaki
uyumu degerlendirmek icin hemsire ve annenin, ayni
emzirme seansl! icin es zamanli olarak degerlendirmeleri
alinmistir. PYEDD o6lgeginin her bir maddesine iliskin
Cohen'in kappa katsayisi hesaplanmistir. iki degerlendirici
arasindaki uyum iyi ila ¢ok iyi uyum arasinda bulunmustur.
Nyqvist ve ark?? (1996) tarafindan gelistirilen orijinal
Olcekte gdzlemciler arasi glivenilirlik testleri, gdzlemciler
ve anneler arasinda kabul edilebilir sinirlarda bulunmus,
bazi parametrelerde, bu calisma ile benzer sekilde biraz
daha dustk dizeyde bir mutabakat olmustur. Bu farkliligin,
bazi parametrelerde annelerin emzirme sirasindaki
deneyimlerine iliskin  subjektif degerlendirmelerinin
disardantamolarak gézlemlenememesinden kaynaklandigi
dustnulebilir.

Olcek giivenirliginin hesaplanmasinda 6zellikle Likert tiirt
dlceklerde a katsayisi siklikla kullanilir. Olcekte yer alan
maddelerin i¢ tutarliligi ve homojenligini belirlemede
Cronbach a katsayisi kullanilir. Olcegin o katsayisinin
yUksek olmasi, dlcek maddelerinin birbirleriyle tutarli ve
ayni ozelligi irdeleyen maddelerden olustugunu gdsterir.
Cronbach a katsayisi 0-1deger araliginda yer alir. ic tutarlilik
analizlerinde o&lgegin Cronbach a katsayilari hemsire
degerlendirmesinde 0,801 ve anne degerlendirmesinde
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0,827 bulunmustur® Literatlirde, benzer o&lgeklerin
a katsayilarinin  genellikle 0,70'in  Uzerinde oldugu
gorulmektedir>17182021 ve pu calisma bu baglamda

glvenilirlik acisindan olumlu sonuclar sunmaktadir. Ayrica,
6lgek maddelerinin madde-toplam puan korelasyonlari
incelendiginde  tim maddelerin olcegin  genel
yapisiyla yuksek uyum gosterdigi belirlenmistir. Madde
silindiginde Cronbach a katsayilarinin artis géstermemesi,
olcegin maddelerinin genel gecerliligi ve tutarliigini
desteklemektedir.

Olcekteki maddelerin dlcekileiliskisini belirlemek amaciyla
yapilan islemlere madde analizi denilmektedir. Madde
ile battin arasindaki korelasyon (item-total correlation),
madde silindiginde butln ortalamalardaki degisim (means
if item deleted) ve madde silindiginde gtvenirlik katsayisi
(reliability coefficient if item deleted) incelenir® Madde
ile butin arasindaki korelasyonlar, bir maddenin bu
madde digsindaki maddelerin toplanmasiyla ulasilan bittn
arasindaki  korelasyon katsayilarinin  hesaplanmasidir.
Madde-butlin korelasyon katsayisi maddenin gecerligi
ile ilgili bilgi verir ve 0,25'den blylk olmasi beklenir33>
Madde silindiginde hesaplanan ortalamalarda buyUk
degisiklik olmamasi istenir. Bu degerlendirme, maddenin
dlcegin butunt icin dnemini belirtmektedir. Olcegin
glvenirligindeki degisimleri degerlendirmek agisindan
madde cikarildiginda 6lgegin diger maddeleri igin
glvenirlik katsayisinin hesaplanmasi 6nemlidir. Bir madde
ctkanldiginda bulunan a katsayisinin, 6lgegin tamami igin
hesaplanan a katsayisindan buyldk olmamasi beklenir.
Alfa katsayisinin artis gdstermesi guvenirligi azaltan
bir durumdur ve ilgili maddenin o6lcekten cikarilmasi
gerektigi distnilir33 PYEDD Olceginin madde-toplam
puan korelasyonlar, hem anne hem de hemsireler
degerlendirmelerinde  yuksek bir test-tekrar test
glvenilirligi sergilemistir. Cronbach’s a degerleri hem tek
tek maddeler hem de toplam puanlar icin 0,80'in Gzerinde
bulunmus, budaédlceginylksekicgtutarliligasahipoldugunu
gostermektedir. Madde-toplam puan korelasyonlari da
genellikle 0,50'nin Uzerinde yer almakta olup, bu durum
maddelerin 6lgegin genel yapisina uygun oldugunu ortaya
koymaktadir. Olcegin Cronbach a katsayisi anneler icin
0,801 ve hemsireler igin 0,827 olup 6lgek maddelerinden
herhangi biri silindiginde elde edilen degerler bu sonuglara
yakin veya daha dustk bulunmustur. Bu ¢calismada, PYEDD
Olceginin Turkce gecerlik ve giivenirlik calismalari kapsamli
bir sekilde gergeklestirilmistir. Calismanin  sonuglari,
olcegin hem yapi hem de 6lcut gecerliligi agisindan yUksek
bir uygunluk sergiledigini ortaya koymustur. Olcegin ic
tutarliligi Cronbach a katsayisi ile degerlendirilmis ve
her iki degerlendirici grubunda da yuUksek degerler elde
edilmistir. Ayni zamanda degerlendiriciler arasi uyum
analizinde Cohen'in kappa katsayilarinin yiksek bulunmasi,
olcegin farkli uygulayicilar tarafindan tutarli bir sekilde

kullanilabilecegini gdstermektedir.

Calismanin Kisituliklari

Bu calismada kullanilan PYEDD Olcegi, prematiire
bebeklerin emme davranislarini degerlendirmeye ydnelik
olsa da, bebeklerin genel nérolojik ve beslenme gelisimini
tek basina 6l¢gmek igin yeterli olmayabilir. Ayrica ¢calismaya
sadece belirli kriterleri karsilayan anneler, bebekler ve
hemsireler dahil edilmistir. Psikiyatrik rahatsizlig olan
anneler veya belirli saglik sorunlari olan bebekler ¢calismaya
alinmadigi icin sonuglar bu gruplara genellenemez.

SONUC

Bu calisma, PYEDD Olceginin Tirkce versiyonunun
gecerli ve guvenilir bir 6lgim araci oldugunu ortaya
koymustur. Dil gecgerliligi, yapi gecerliligi ve glvenilirlik
analizlerinin timu Slgegin Turkce versiyonunun, hem
anneler hem de hemsireler tarafindan kullanilabilir
oldugunu desteklemektedir. Bu bulgular dogrultusunda,
olcek, prematire yenidoganlarin emzirme davranislarini
degerlendirmek ve bu surecte karsilasilan zorluklari
belirlemek amaciyla klinik uygulamalarda yaygin bir sekilde
kullanilabilecegi distintlmektedir. Egitim programlarinda,
yenidogan hemsirelerinin bu 6lcegi kullanma becerilerini
artirmaya yonelik moduller gelistirilmesi, bu uygulamanin
yayginlik kazanmasini saglayabilir. Gelecekte yapilacak
calismalarda, o6lgegin uzun dénem kullanimina iligskin
sonuglar ve yenidoganlarin beslenme sonuclarina olan
etkileri incelenebilir.
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Arastirma ve Yayin Etigi Kurulu'ndan yazili onay alinmistir
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Amag: Ani bebek 6limi sendromu (ABOS) bir yas altinda bebeklerin beklenmedik ve aciklanamayan
bir sekilde aniden élimudur. Amerikan Pediatri Akademisi'nin (APA) glivenli uyku cevresi &nerileri
ile uyku iliskili bebek dlumleri azaltilabilir. APA'nin 2022 yilinda gtincellenen 6nerileri dogrultusunda

hazirlanan anketimizle, Turkiye'de sosyoekonomik durumu farkli olan iki ilde annelerin ABOS ile ilgili
bilgi dlzeylerinin degerlendirilmesi amaclanmistir.

Yéntem: Bu anket calismasi Ankara ve Mus ilinde, bebekleri serviste yatan annelerden, ankete katilmak
icin gonullu olanlar arasinda yapildi. Ankete katilanlara APA'nin 2022 yilinda yayinlanan ABOS ile ilgili
Onerileri dogrultusunda goktan se¢meli 22 soru soruldu.

Bulgular: Calismamiza toplam 652 anne katildi. Calismaya katilanlarin yas ortalamasi ortanca degeri
(minimum-maksimum) 28 (16-47) yas idi. Annelerin %7,2'si egitimsiz iken %32,7'si ilkokul mezunu,
%29,3'U lise mezunu, %29,3'U Universite mezunu idi. Yatak sertligi, yastik kullanimi, yatak paylasimi, érta
kullanimi ve ABOS egitimi ile ilgili sorularin cevaplari gruplar arasinda anlamli olarak farkli bulundu
(p<0,05).

Sonug: Anket galismamizda annelerin ABOS ile ilgili bilgi diuzeyleri yetersiz bulundu. Giincellenen
oneriler 1siginda ailelere egitimler verilerek ABOS'e neden olan uyku iliskili risk faktorlerinin
azaltilabilecegi dustntlda.

Anahtar Kelimeler: Ani bebek 6lumu sendromu, anket, risk faktorleri, bilgi, egitim

ABSTRACT

Objective: Sudden infant death syndrome (SIDS) is unexpected and unexplained sudden death
of infants under one year of age. Sleep-related infant deaths can be reduced with the safe sleep
environment recommendations of the American Academy of Pediatrics (AAP). Our questionnaire,
which was prepared in line with the AAP recommendations updated in 2022, aimed to evaluate the
knowledge level of mothers in two provinces with different socioeconomic status in Turkiye about SIDS.

Methods: This survey was conducted in Ankara and Mus provinces among mothers whose infants were
hospitalized in the ward and who volunteered to participate in the survey. The respondents were asked
22 multiple-choice questions in line with recommendations of the AAP puslished in 2022.

Results: A total of 652 mothers participated in our study. The median (minimum-maximum) age of
the participants was 28 (16-47) years. While 7.2% of mothers were uneducated, 32.7% were primary
school graduates, 29.3% were high school graduates, and 29.3% were university graduates. Answers to
the questions about bed firmness, pillow use, bed sharing, use of bedspreads and SIDS education were
found to be significantly different between the groups (p<0.05).

Conclusion: In our survey study, knowledge level of mothers about SIDS was found to be inadequate.
In light of the updated recommendations, it was thought that sleep-related risk factors that cause SIDS
may be reduced by providing trainings to families.

Keywords: Sudden infant death syndrome, questionnaire, risk factors, knowledge, education
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GIRiS

Ani bebek 6liimi sendromu (ABOS), bir yas altindaki bir
bebegin tam bir otopsi, 6lUm yeri incelemesi ve detayli
klinik ve patolojik degerlendirmeyi de iceren kapsamli
bir arastirma sonrasinda aciklanamayan ani 6lumu olarak
tanimlanmaktadir. ABOS patogenezi genetik, cevresel ve
sosyokdulturel faktorleri kapsayan durumlarla iliskilidir!
Gelismis tlkelerde ABOS yasamin ilk yilindaki (yenidogan
dénemi harig) 6limlerin birinci nedenidir ve dinyada
bebek o&lumlerinin Gglincli 6nde gelen nedenidir? Bir
yas altindaki bebegin ani ve beklenmedik bir sekilde
meydana gelen, yakin veya belirgin bir nedeni olmayan
élumii ise ani beklenmedik bebek &limidir (ABBO). Bu
yalnizca ABOS’e bagli 6limleri degil, tim bebeklerin ani
ve beklenmedik 6liimlerini icermektedir. Bu beklenmedik
olum dogal-dogal olmayan nedenler olan bogulma,
mekanik asfiksi, enfeksiyon, aspirasyon, metabolik hastalik,
kazasal olmayan travma gibi sebeplerle gelisebilmektedir.
Ayrica ABBO icin diisiik sosyoekonomik durum, issizlik ve
aile ici siddet diger risk faktorleri olarak belirtilmistir.*>
Ozellikle disiik sosyoekonomik diizey yiiksek ABOS ve
ABBO riskiyle iliskilendirilmistir.

ABOS'lin neden oldugu éliimlerin ardindaki mekanizmalar
net olarak bilinmemekle birlikte cesitli risk faktorleri
tanimlanmisti.  Amerikan Pediatri Akademisi (APA)
bebeklere iliskin faktorler ve ebeveynlere iliskin faktorler
olmak Uzere uykuya bagli bebek oliimlerini azaltmak
amaciyla Oneriler iceren bir glincelleme yayinlamistir.
ABOS bebek icin icsel savunmasizliga sahip oldugu kritik
dénemde, ekzojen bir tetikleyici olaya (6rnegin; giivenli
olmayan bir uyku ortamina maruz kalma) maruz kaldiginda
ortaya cikmaktadir. Sirt Ustl (supine) yatirma, saglam-
egimli olmayan yatak ylzeyi, yatak paylasimi olmadan
ayni odada kalmak, yumusak yatak ve asiri isinmadan
kagcinma guivenli bir uyku ortami saglanmasi ile uyku iligkili
olumleri azaltabilecegi belirtilmistir. Anne sitl, nikotin-
alkol-marihuana-opioidler ve yasadisi ilag maruziyetinden
kacinmak, rutin asilama ve emzik kullanimi ek tavsiyeler
arasindadir”

ABOS patogenezi hakkinda belirsizlik olmasina ragmen
odak noktasi, degistirilebilir risk faktorlerinin dnlenmesine
yOneltilmistir. Ekonomik, sosyal ve egitimsel kaynaklara
erisim eksikliginin uykuya bagli 6lumler icin risk foktori
oldugunu kabul ederek, olasi bilinmeyen risk faktorlerinin
belirlenmesiicinailelerleyakinisbirligiicinde calisitmalidir’
Calismamizda bir yas alti bebegi olan annelerin ABOS
hakkinda bilgi duzeylerini 6lgmeye yodnelik, tlkemizde
sosyoekonomik diizeyi farkli olan iki ilde yapilan anket
sonuglarinin degerlendirilmesi amaglanmistir.
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YONTEM

Bu anket calismasi tilkemizde yer alan Ankara ve Musiilinde,
bebekleri serviste yatan annelerden, ankete katilmak icin
gonillh olanlar arasinda yapildi (Ek 1). Ankete katilanlara
APA'nin 2016-2022 yilinda yayinlanan ABOS ile ilgili
Onerileri dogrultusunda ¢oktan segmeli 22 soru soruldu.”8
Annelerin ankete katilimi kabul etmeleri durumunda anket
dagitim islemi her iki yazar tarafindan saglandi. Annelere
anketi tamamlamalari igin bir saat stire verildi. Okuma-
yazma bilmeyen annelerin anketleri yazarlar tarafindan
okundu. Anket toplama islemi her iki yazar tarafindan
saglandi.

Calisma icin Ankara Cocuk Sagligi ve Hastaliklari
Hematoloji Onkoloji Hastanesi Etik Kurulu'ndan (karar no:
2019-110, tarih: 19.04.2019) ve Mus Devlet Hastanesi Etik
Kurulu'ndan onay alinmistir (karar no: E-61908725-619-32,
tarih: 30.11.2022).

On sekiz yas altinda (2 anne 17 yasinda, 1 anne 16 yasinda)
3 anne c¢alismaya dahil edilmis olup, resmi olarak evli
olduklar i¢in kendileri disinda herhangi birinden onam
alinmadi. Ankete baslamadan 6nce goénilli annelerden
s6zlt onam alindi.

istatistiksel Analiz

Verilerin analizinde SPSS® for Windows versiyon 22
programi kullanildi. Kategorik veriler icin ki-kare testi
kullanildi. Devamli degiskenler, median ve standart
sapmalarina goére kiyaslandi, bu veriler icin Student t-testi
kullanildi. Sonuglarin p<0,05 olmasi durumunda anlamli
kabul edildi.

BULGULAR

Calismamiza 652 anne (Ankara n=452, Mus n=200) katild1.
Calismaya katilanlarin yas ortalamasi ortanca degeri
(minimum-maksimum) 28 (16-47) yas idi. Annelerin
%56,3'Unlin birden fazla cocugu varken, %41,6'sinin ilk
bebegiydi. Annelerin  %72,9'u calismiyorken, %16,4'l
kamu calisaniydi ve %9,7'si 6zel sektorde calismaktaydi.
Annelerin %7,2'si egitimsiz iken %32,7'si ilkokul mezunu,
%29,3'U lise mezunu, %29,3'U Universite mezunu idi.

Annelerin bir saglik calisani tarafindan ABOS egitimi aldig
hakkinda yanitlar, Ankara'da %73,9 ve Mus'da ise %65
(p<0,05) saptandi. Yatak sertligi, yastik kullanimi, yatak
paylasimi, 6rtt kullanimi ile ilgili sorularin cevaplari gruplar
arasinda anlamli olarak farkli bulundu (p<0,05) (Tablo 1).
ABOS egitimi Ankara’da Mus'a goére daha yiiksek cikmasina
ragmen gtivenli uyku pozisyonu iki ilde de supine uyku
pozisyonu secimi ydninde dusik ve benzer saptandi
(p<0,05) (Tablo 1).
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Tablo 1. Ani bebek 6liim sendromu ile ilgili risk faktorleri konusunda annelerin bilgi durumu

Total (n=652) Ankara (n=452) Mus (n=200) P
Uyku pozisyonu* 92 (14,1) 59 (13,1) 33 (16,5) 0,24
Yatak sertligi* 269 (41.3) 226 (50) 43 (21,5) <0,001
Yastik kullanma* 432 (66,3) 330 (73) 102 (51) <0,001
Oto koltugunda uyuma* 289 (44,3) 195 (43,1) 94 (47) 0,36
Anne sutu* 459 (70,4) 314 (69,5) 145 (72,5) 0,43
Ayni oda ayri yatak* 561 (86) 402 (88,9) 159 (79,5) 0,001
Ortu kullanma* 275 (42,2) 203 (44,9) 72 (36) 0,034
Yatak kenarligr* 446 (68,4) 301(66,6) 145 (72,5) 0,13
Annenin sigara kullanimi* 533 (81,7) 365 (80,8) 168 (84) 0,32
Emzik kullanim* 80 (12,3) 54 (11,9) 26 (13) 0,7
Annenin alkol kullanimi* 560 (85,9) 383(84,7) 177 (88,5) 0,2
Baslik kullanimi ve asiri sicak* 447 (68,6) 311(68,8) 136 (68) 0,83
Gebelikte duzenli takip* 529 (81,1) 366 (81) 163 (81,5) 0,87
Rutin asilama* 479 (73,5) 326 (72,1) 153 (76,5) 0,24
Plagiosefali* 283 (43,4) 184 (40,7) 99 (49,5) 0,037
Kundaklama* 235 (36) 155 (34,3) 80 (40) 0,16
ABO egitimi* 464 (71,2) 334(73,9) 130 (65) 0,021
*n (%): Dogru cevap veren kisi sayisi (%), ABO: Ani bebek 6limii

Ankara ve Mus'taki anneler genel olarak degerlendirildiginde
uyku pozisyonu, yatak sertligi, oto koltugu kullanimi,
orti kullanimi, emzik kullanimi, plagiosefali ve bebegin
kundaklanmasi ile ilgili sorularin yanlis yanitlanma oranlari
daha fazla idi (Grafik 1-3).

TARTISMA

Calismamizda annelerin ABOS ile ilgili risk faktorleri
hakkinda farkindalik bilgi dlzeyini degerlendirdigimizde
yatak sertligi, yastik kullanimi, yatak paylasimi ve ortiu
kullanimi ile ilgili iki il arasinda farklilik saptandi. Ayrica
saglik calisanlari tarafindan verilen ABOS egitimi Ankara'da
daha ylksek oranda saptanmasina ragmen, giivenli uyku
icin supine uyku pozisyonu se¢im oraninin iki ilde de diisiik
ve benzer oldugu goruldi.

Uyku iliskili bebek oliimlerini azaltmak icin dnerilen uyku
pozisyonu supine pozisyondur. Supine pozisyon bir yasa
kadar uygulanmalidir. Yan yatirmak guivenilir degildir ve
tavsiye edilmemektedir’ Yan yatis ya da prone yatista ekshale
edilen gaz geri solunabilir bu da hiperkapni ve hipoksiye
neden olabilir®® Bazi ebeveynler ve saglik uzmanlari
bebeklerin supine pozisyonda uyurken bogulma riskinden
endise duymaktadir. Bununla birlikte, bebeklerin hava yolu
yapisinin incelenmesi ile supine pozisyonda uyuyan saglikli
bebeklerin prone pozisyonda uyuyan bebeklere gore
kusma ylziinden bogulma olasiliginin daha diisiik oldugu
gosterilmistir." Prone pozisyonda uyumak 6zellikle 2-3 aylik
bebeklerde kardiyovaskiiler sistemdeki otonomik kontroli
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Grafik 1. Ankara ve Mus'ta, ani bebek 6lum sendromu
risk faktorleri olan uyku pozisyonu, yatak sertligi, yastik
kullanimi, oto koltugu, anne sUtl sorularina annelerin
dogru/yanlis cevap verme oranlari
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Grafik 2. Ankara ve Mus'ta, ani bebek 6lim sendromu risk
faktorleri olan ayni oda ayri yatak, ortu, yatak kenarlig,
sigara ve emzik kullanimi sorularina annelerin dogru/
yanlis cevap verme oranlari
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Grafik 3. Ankara ve Mus'ta, ani bebek 6lim sendromu
risk faktorleri olan alkol kullanimi, bebegin asir sicaga
maruz kalmasi, gebelik takibi, rutin asilama, plagiosefali,
bebegin kundaklamasi sorularina annelerin dogru/yanlis
cevap verme oranlari

degistirmekte ve serebral oksijenizasyonu azaltarak ABOS
riskini arttirmaktadir!>' Ayrica prone pozisyon supine
pozisyona gore vicut isi kaybini dnleyerek, viicut isisinin
artmasini saglayabilir>'® Yapilan anket calismamizda iki
ilde de guivenli uyku pozisyonu igin verilen supine pozisyon
cevap oraninin disiik oldugu goérildi. Her iki ilde de yan
yatirmak secenegi ABOS'i engellemek adina daha uygun
olarak secilmistir. Hirvatistan'da yapilan ABOS ile ilgili bir
ankette, katilimcilarin yarisi bebeklerini supine, %37’si yan
ve %14'U prone yatirdigini bildirmistir. Bu calismada Hirvat
ebeveynlerin ABOS kavramina asina oldugu ancak risk
faktorleri ve glivenli bebek uykusu konusundaki bilgileri
yetersiz olarak degerlendirilmistir. Bunun en iyi yansimasi
katilimcilarin yalnizca yarisinin bebekleri, uyku igin supine
pozisyonda yatirmis olmasi olarak belirtilmistir” Uyku
pozisyonu ve konumu, yatak malzemeleri ve diger giivenli
uyku pratikleri ile ilgili deneyimleri 6l¢gmek icin 61 kreste
395 personele kesitsel bir anket yapilmis. Katilimcilarin
onemli bir kismi (%23,6) bebeklere yan veya prone uyku
pozisyonu kullanmis. Hem cocuk bakimi yapanlarin
hem de ebeveynlerin egitilmesi icin, Glney Kore cocuk
bakim kultirine dayali standart glivenli uyku kilavuzlar
gelistirilmesi gerektigi vurgulanmistir’® Yz seksen dért
bebegin glvenli uyku uygulamalarinin degerlendirildigi
baska bir calismada ebeveynlerin %10'dan fazlasinin
APA’nin hicbir 6nerisine uymadigi tespit edilmis olup yakin
gelecekte APA'nin &nerilerinin saglik kampanyalarinin
bir parcasi haline gelmesi gerektigi vurgulanmistir.”®
Hollanda'da 2011'de supine uyku pozisyonun %92'den,
2017 yilinda %83'e geriledigi goérulmuis olup bu durumun
ABOS vakalarindaki hafif artisin sebebi olabilecegi
belirtilmistir?® Portekiz’den yapilan bir calismada saglik
calisanlarinin  %100'UnUn ve ebeveynlerin  %67,7'sinin
ABOS’nun farkinda oldugu saptanmis. Buna ragmen saglik
calisanlarinin %823’ ve ebeveynlerin %47,5'i supine
pozisyonun ABOS'li 6nlemede en giivenli pozisyon
oldugunu belirtmistir. Yan pozisyonun ABOS riskini
azalttigina veya etkilemedigine inanan saglik ¢alisani orani
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%29,2 iken %6,2'si yan pozisyonun ABOS'U 6nlemede
en etkin pozisyon oldugunu belirtmis ve %9,7 saglik
calisani yan pozisyonu ailelere énermistir?' Calismamizda
da anneler tarafindan uyku pozisyonunda yan yatis
pozisyonunun glvenli olarak degerlendirilmesinde,
Ulkemizdeki geleneksel uygulamalarin anne tzerinde daha
baskin etki olusturmasina bagli olabilecegi dusliinuldu.
Yapilan bir calismada o6zellikle mide tarafina dogru yan
yatis uyku pozisyonu, prone pozisyondan daha riskli
bulunmustur?? Ayrica yan uyku pozisyonundaki bebegin
yuvarlanarak prone pozisyona ge¢cme riski de mevcuttur.?
Ulkemizde uyku pozisyonunun sosyoekonomik durumla
ilgili bir kriter olmadigl anket sonucuna goére anlasilmis
olup ebeveynlere ya da bebege bakan kisilere bu konuda
ayrintili bilgi verilmesi gerektigi gortilmustir. Geleneksel
uygulamalarin  degistirilerek supine uyku pozisyonu
kullanimi yayginlastirilmalidir. Sert, diiz, egilimli olmayan
bir ylizeyde supine pozisyonun bogulma ya da aspirasyon
riskini arttirmayacagl ebeveynlere ve bebek bakicilarina
anlatilmalidir.

APA, ABOS riskini azaltmak icin yastik, yastiga benzer
oyuncaklar, yorgan, battaniye ve gevsek yatak takimlar
gibi yumusak nesnelerin bebegin uyku alanindan uzak
tutulmasini 6nermektedir” Calismamizda yastik ve o6rti
kullanimi ile dogru yanit veren anne sayisi Ankara'da daha
yuksek oranda saptandi. Mus'taki annelerin yastik ve érti
kullanimi hem geleneksel hem de mevsimsel farkliliklara
bagli olarak yuksek saptanmis olabilir. Hirvatistan'da
yapilan calismada da bebeklerin cogu (%86) yastik
Uzerinde ya da pelus oyuncaklarla uyumaktaymis.” Uyku
ylUzeyini daha yumusak hale getirmek icin tasarlanmis
yatak ortuleri 1 yasindan kiguk bebekler icin givenilir
degildir. Besik duvarlarindaki herhangi bir kumas, bebek
icin bogulma riski olusturabilecegi icin dnerilmemektedir.
Araba koltuklari, pusetler ve salincaklar 6zellikle 4 aydan
kiclk bebekler icin rutin uyku icin kullanilmamalidir.
Bebek uyurken anne ile ayni oda, ayri yatakta ideal olarak
en az 6 ay birlikte olmalidir. Besigin ebeveynlere yakin
olmasi bebegin izlenmesi, bakimi, beslenmesi agisindan
kolaylik saglamaktadir.’

Annesutlilebeslenenbebeklermamaylabeslenenleregore
uykudan daha kolay uyanmakta ve bu bebeklerde daha az
enfeksiyon gelismesi nedeniyle ABOS riski azalmaktadir.2+25
istege bagli emzirme ve uyku sirasinda emzik kullanimi
ABOS'e karsi koruma sagladigi icin ebeveynlere tavsiye
edilmelidir. Ebeveynler hamilelik sirasinda ve dogumdan
sonra tutun, alkol ve yasa disi uyusturucu kullanimina
karsi uyarilmalidir26 ABOS nedeniyle 6len bebeklerin
son uykularinda emzik kullaniminin daha dusik oldugu
goérulmistur. Amerika'da emzirmeye basladiktan sonra
ABOS riskini azaltmak icin emzik kullanimi &nerilirken,
Avustralya ve Birlesik Krallik'ta kararsizliktan dolayr emzik



kullanimi 6nerilmemektedir?” Bizim anketimizde ABOS'de
anne sutd konusunda duyarliligin yiksek oldugu ve her
iki il acisindan sonuclarin benzer oldugu goéruldua. Birlesik
Krallik'ta 400 annenin katildigi bir anket calismasinda
ise ABOS acisindan 48 riskli annenin diger gruplara gore
emzirme oranlari daha disuk saptanmistir.2®

Calismamizda sosyoekonomik dlzeyin ve kiltirel
uygulamalarin  farkli oldugu iki ilin karsilastirilmasi
bebeklerin uyku rutini olusturulmasinda geleneksel

uygulamalarin etkili oldugunu gostermistir. Ailelerin iki
ilde ABOS hakkinda bilgi durumundaki farkliliga ragmen,
supine uyku pozisyonu hakkinda benzer verdikleri yanit
endise uyandirmistir.

Calismanin Kisituliklari

Calismamiz yalnizca Ankara ve Mus illerindeki annelerle
gerceklestirilmistir. Farkli illerde yapilan arastirmalar farkli
sonuclar ortaya koyabilir. Calismaya sadece hastanede
bebekleri yatan anneler katilmistir. Genel popllasyondaki
anneler arasinda farkli bilgi seviyeleri saptanabilir. Calisma
anlik bir degerlendirme sundugundan, annelerin zaman
icinde bilgi diizeylerindeki degisimleri ve egitimlerin uzun
vadeli etkilerini degerlendirmemektedir.

SONUC

Sonuc olarak ABOS cok faktérlii durumlarla iliskilidir.
Ailelere dissal faktorlerle ilgili yeterince bilgi verilmesi ve
ailelerin bu &nerileri uygulamasi ABOS nedeniyle dliimleri
azaltacaktir. Saglik calisanlarina da yonelik Saglik Bakanligi
tarafindan ABOS egitim stratejilerinin gelistirilmesi, ailelere
verilecek egitim agisindan dnem tasimaktadir.

Etik

Etik Kurul Onayi: Calisma icin Ankara Cocuk Saglig
ve Hastaliklari Hematoloji Onkoloji Hastanesi Etik
Kurulu'ndan (karar no: 2019-110, tarih: 19.04.2019) ve Mus

Devlet Hastanesi Etik Kurulu'ndan onay alinmistir (karar
no: E-61908725-619-32, tarih: 30.11.2022).

Hasta Onayi: Ankete baslamadan dnce génulli annelerden
s6zli onam alindi.

Dipnotlar
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finansal destek alinmamistir.
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Anketin amacr: Bir yas altinda bebegi olan annelerin, ABOS ile ilgili bilgi diizeylerinin degerlendirilmesi.

Ek 1. Anket calismasi

Sorular

1. Yasiniz:
2. Mesleginiz:

3. Egitim durumu:

a) Yok b) ilkokul c) Lise d) Universite

4. Baska ¢cocugunuz var mi?

a) Evet b) Hayir

5. Sizce ani bebek &liimiinii dnlemek icin en uygun uyku
pozisyonu hangisi veya hangileridir?

a) Sirtlistt yatmak

b) Yan yatmak

c) Yuzusta yatmak

d) Bilgim yok

6. Bebek yatagi nasil olmali?

a) Sert
b) Yumusak
c) Bilgim yok

7. Bebekler ne zaman yastik kullanabilir?

a) Dogumdan itibaren
b) Bir yasindan sonra

c) Bes yasindan sonra

)
d) Bilgim yok

8. Bebekler oto koltugu, salincak veya ana kucaginda
uyuyabilir.

a) Katilmiyorum
b) Kararsizim

c) Katiliyorum

9. Anne siitii ile beslenme ani bebek 6liimii riskini:
a) Azaltir
b) Degistirmez
c) Artinir
d) Bilgim yok

10. Bir yasina kadar bebekler ani bebek 6liimiinii azaltmak
icin nasil yatirilmalidir?

a) Ayni odada ayri yatakta
b) Ayni yatakta

c) Ayri odada

d) Bilgim yok

11. Ani bebek 6liimiinii azaltmak icin hangisi tercih edilir?

a) Uyku tulumu
b) Yorgan

c) Battaniye

)
d) Bilgim yok

12. Yatak kenarligi ani bebek 6liimiinii azaltmak icin dnerilir
mi?

a) Evet

b) Hayir
c) Bilgim yok

13. Uykuya dalmadan &nce emzik kullanimi ani bebek
oliimii riskini;

a) Artinr

b) Degistirmez

c) Azaltir

d) Bilgim yok

14. Uykuya dalmadan 6nce bebeginize emzik veriyor
musunuz?

a) Evet
b) Hayir

15. Gebelikte ve sonrasinda annenin sigara icmesi ani bebek
oliimii icin risk faktorii midiir?

a) Evet
b) Hayir
c) Bilgim yok

16. Gebelikte ve sonrasinda annenin alkol kullanmasi ani
bebek Sliimii icin risk faktéri miidiir?

a) Evet
b) Hayir
c) Bilgim yok
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17. Cok sicak ortam ve bebegin basini 6rtmek ani bebek
6liimiine neden olur mu?

a) Evet
b) Hayir
c) Bilgim yok

18. Gebelikte diizenli takip ani bebek 6liimiinii azaltir mi?

a) Evet
b) Hayir
c) Bilgim yok

19. Bebeklerin rutin agilanmasi ani bebek 6liimiinii;

a) Azaltir

b) Degistirmez
c) Artinir

d) Bilgim yok

20. Gozlem altinda, bebeklerin uyanikken yiiziistii

pozisyonda zaman gecirmesi plagisefaliyi (pozisyona bagli
kafa sekil anormalligi) dnler mi?

a) Evet
b) Hayir
c) Bilgim yok
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21. Kundaklama ani bebek 6liimiinii;

a) Azaltir
b) Etkilemez
) Artinir
d) Bilgim yok

22. Ani bebek 6liimii ve giivenli uyku ile ilgili bir saglik
calisani tarafindan bilgilendirildiniz mi ?

a) Evet
b) Hayir
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ABSTRACT

Objective: Glioblastoma multiforme is one of the most aggressive brain tumors, with a low survival rate
and limited treatment options. Moreover, resistance to chemotherapy complicates the treatment. Plant
extracts are commonly used to overcome drug resistance and support currently used chemotherapies.
This study aimed to determine the anticancer effect of fenugreek and cinnamon extracts in combination
with doxorubicin and cisplatin on U87 glioblastoma cells.

Methods: Fenugreek and cinnamon extracts were donated by Indus Biotech (India). The 50% viability
of fenugreek, cinnamon, doxorubicin, and cisplatin was determined by MTT assay. The combination of
plant extracts and drugs was also applied to U87 cells. Apoptosis and cell cycle analysis were performed
by flow cytometry.

Results: IC50 concentrations for 24h were found to be 224.8 pg/mL for fenugreek, 3269 ug/mL for
cinnamon, 3.2 uM for doxorubicin, and 770 pM for cisplatin, respectively. Fenugreek, doxorubicin, and
fenugreek-cisplatin groups were found to be more cytotoxic than cinnamon-doxorubicin and cinnamon-
cisplatin groups. The treatment of plant extracts and drugs seems to shift the cell cycle distribution,
particularly increasing the GO/G1 phase.

Conclusion: These results are thought to be meaningful in understanding the potential effectiveness
of the combination of fenugreek and cinnamon with traditional chemotherapeutic agents in cancer
treatment.

Keywords: Fenugreek, cinnamon, cytotoxicity, glioblastoma, anti-cancer

oz

Amac: Clioblastoma multiforme, dislik hayatta kalma orani ve sinirli tedavi secenekleriyle en agresif
beyin tiimorlerinden biridir. Ayrica kemoterapiye direnc tedaviyi zorlastirmaktadir. ilac direncinin
asilmasi ve halihazirda kullanilan kemoterapilerin desteklenmesi amaciyla bitki ekstraktlari oldukga
yaygin olarak kullanilmaktadir. Bu ¢alismada, ¢cemen otu ve tarcin ekstraktlarinin doksorubisin ve
sisplatin ile kombinasyon halinde U87 glioblastoma hucreleri Uzerindeki antikanser etkilerinin
belirlenmesi amaglandi.
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Yéntem: Cemen otu ve targin ekstraktlari Indus Biotech (Hindistan) tarafindan bagislanmistir. Cemen otu, targin, doksorubisin ve sisplatinin %50
canlilik orani MTT yéntemi ile belirlendi. Bitki ekstraktlari ve ilag kombinasyonu da U87 hiicrelerine uygulandi. Apoptoz ve hilicre dénglst analizi

akis sitometrisi ile yapildi.

Bulgular: Cemen otu, targin, doksorubisin ve sisplatinin 24 saat icin sirasiyla 224,8 pug/mL, 3269 pug/mL, 3,2 uM ve 770 pM konsantrasyonlari |C50
olarak bulunmustur. Cemen otu, doksorubisin ve cemen otu-sisplatin gruplarinin sirasiyla targin-doksorubisin ve targin-sisplatin gruplarina gore
daha sitotoksik oldugu gdzlenmistir. Uygulanan bitki ekstaktlari ve ilaglarin hiicre dénglst dagilimini degistirdigi, 6zellikle GO/C1 fazini artirdig

belirlendi.

Sonug: Bu sonugclarin, gemen otu ve targinin geleneksel kemoterapotik ajanlarla kombinasyonunun kanser tedavisindeki potansiyel etkinligini

anlamak acisindan anlamli olabilecegi dustnilmektedir.

Anahtar Kelimeler: Fenugreek, cinnamon, sitotoksisite, glioblastoma, anti-kanser

INTRODUCTION

Glioblastomas are among the most aggressive forms of
brain cancer, and because of their high permeability and
molecular heterogeneity, patient survival rates are quite
low.! Chemotherapy and radiotherapy are among the most
popular treatment options. It is important to find new
treatment agents due to the side effects and damage to
healthy cells caused by existing treatments. Recently,
research has been shifting to medicinal plants and
phytochemicals consisting of natural ingredients.

Herbal sources present effects on cancer pathways due
to their antitumor potential and are evaluated as safe
therapeutic helpers? It has been stated that phenolics
(including apigenin, curcumin, and resveratrol), terpenoids
(betulinic acid, cucurbitacin), and steroids (diosgenin,
ergosterol) from plants may be useful in the treatment and
prevention of cancer.*

Trigonella foenum graecum, also known as fenugreek, is
a beneficial and traditional plant used as an adjuvant for
cancer patients. Fenugreek extract was found to target
metastasis, angiogenesis, invasion, inflammation, and
proliferation of the cancer cells.>® Diosgenin is a steroid
that is present in fenugreek and potatoes, among other
plants. In glioblastoma, it increases deoxyribonucleic acid
damage, reactive oxygen species (ROS) production, and
apoptosis’ Moreover, it inhibits the cell cycle at the GO/GI
phase® However, genistein, a type of flavonoid present in
fenugreek, has been shown to have anticancer properties
against glioblastomas.’

Cinnamon is a unique herbal medicine with several
biological properties that attract scientists working on
diabetes, inflammatory diseases, microbial diseases, and
oxidative stress!® Moreover, anti-carcinogenic effects of
cinnamon have been shown in several types of cancers."?
The anti-proliferative activity of cinnamon was shown
in hematological cancer cell lines with a cytotoxic
dose between 0.05 and 0.2 mg/mL.* In another study,
a concentration of 80 pg/mL cinnamon decreased the
growth of cervical cancer cells!® Cinnamon'’s in different
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cell lines are believed to be due to the distinct structures
of the cells.

The main goal of this study was to find out how fenugreek
and cinnamon extracts, along with anticancer drugs,
doxorubicin, and cisplatin, affected glioblastoma cells by
causing apoptosis and cell cycle arrest. In particular, we
wanted to find out if these herbal extracts could improve
the therapeutic effects of these chemotherapeutic agents
by changing important cellular processes controlling the
cell cycle and inducing apoptosis in tumor cells.

METHODS

Chemicals and Drugs

Fenugreek and cinnamon extract were kindly requested
from Indus Biotechnology (India). Extracts were dissolved
in Dulbecco’s modified Eagle medium (DMEM) prior to
use. We purchased doxorubicin and cisplatin from Cayman
Chemical Company [United States of America (USA)]
and dissolved them in dimethyl sulfoxide following the
instructions provided.

Cell Culture

Experiments were performed on the glioblastoma U87
cell line from the American Type Culture Collection
(ATCC® HTB-14). Cells were cultured in DMEM (Gibco,
Waltham, MA, USA) supplemented with 2 mM L-glutamine
(Sigma-Aldrich, USA), 100 U/mL penicillin, and 100 g/mL
streptomycin (Sigma-Aldrich), and 10% heat-inactivated
fetal bovine serum (Serox GmbH, Mannheim, Germany).
Cells were incubated in 5% CO, atmosphere at 37 °C. Cells
were passaged during the experiments at 80% confluency.

Assessment of Cell Viability

U87 cells were seeded at a density of 6 x 104 cells/well in
96-well plates by using trypan blue cell counting method
on Neubauer counting chamber and incubated for 24 h.
Cinnamon and fenugreek extracts were prepared at six
different concentrations, such as 31.25, 62.5, 125, 250, 500,
1000 pg/mL for cinnamon and 312.5, 625, 1250, 2500, 5000,
7500 pg/mL for fenugreek respectively. Doxorubicin and



cisplatin were prepared at different concentrations: 1.25,
2.5, 5,10, 20 pM for doxorubicin, 1.25, 2.5, 5, 10, 20 uM
37.5, 75,150, 300, 600, 1200 uM for cisplatin, respectively.
The cells were exposed to different concentrations of
fenugreek, cinnamon, doxorubicin, and cisplatin for 24,
48, and 72 h. 50% cell viability (IC50) was determined
by 3-(4.5-dimethylthiazol-2-yl)-2.5-diphenyl tetrazolium
bromide (MTT) (Glentham Life Sciences, United Kingdom),
and optic densities were measured at 570 nm using a
multiplate reader (ThermoScientific Multiscan Go, USA).

To calculate the IC50 values, We expressed the data as the
percentage of cell viability relative to untreated controls.
A dose-response curve was constructed by plotting the
concentration of each compound on the x-axis and the
percentage of cell viability on the y-axis. The IC50 values
were determined using nonlinear regression analysis
(e.g, GraphPad Prism software or similar), where the
concentration of the drug or extract that reduced cell
viability by 50% was calculated. Each experiment was
performed in triplicate, and the results were presented as
the mean * standard deviation.

The Combinational Effect of Fenugreek and
Cinnamon with Doxorubicin and Cisplatin on Cell
Viability

The IC50 values of fenugreek, cinnamon, doxorubicin,
and cisplatin were determined using the MTT method at
24, 48, and 72 h. To determine the combined effect of the
plant extracts and drugs, 24-hour IC50 levels were applied
onto cells. Briefly, 6 x 104 cells/well were seeded in 96-well
plates, and after 24 h incubation: IC50 doses of fenugreek,
cinnamon, doxorubicin, cisplatin, fenugreek + doxorubicin,
fenugreek + cisplatin, cinnamon + doxorubicin, and
cinnamon + cisplatin were applied onto cells for 24 h. MTT
assay was performed as explained above.

Annexin V-Fluorescein Isothiocyanate/Propidium
lodide Staining Assay

To determine apoptosis in U87 cells after plant extract and
drug treatment, flow cytometric analysis was performed
using annexin V, fluorescein isothiocyanate (FITC)/
propidium iodide (PI) dual staining. In brief, U87 cells
were seeded at a density of 1.8 x 1076 cells per well in a
6-well plate and incubated for 24 hours. Then, the cells
are exposed to plant extracts and drugs at their IC50
concentrations at 24 hours. The combinations of plant
extracts and drugs were also applied to the cells. The cells
were harvested after 24 h and washed with PBS three
times. 5pL of Annexin V/FITC (Elabscience) and 5uL of Pl
(Invitrogen) were added onto cells and incubated for 15-20
minutes at room temperature. Finally, the Beckman Coulter

CERCI ALKAC et al. Effect of Fenugreek/Cinnamon on U87

DxFLEX was used to detect apoptotic cell percentage.’

Cell Cycle Assay

Modifications in the phases of the cell cycle were assessed
by flow cytometry. The cells were treated with the plant
extracts and drugs, as previously described. Afterwards,
cells were harvested and washed with PBS three times.
Pl in powder form was diluted with deionized water to 1
mg/mL (1.5 mM). Dilute solution was prepared from the
resulting stock solution. To prepare the dilution solution,
the stock solution was diluted 1:500 with staining buffer
(100 mM Tris, pH 7.4, 150 mM NaCl, 1 mM CaCl,, 0.5 mM
MgCL, 0.1% Nonidet P-40). Cold ethanol was added to
cells and incubated for 15 minutes at -20 °C. The cells were
centrifuged, and the supernatant was discarded. 5 mL PBS
was added onto cells and incubated for 15 minutes. After
centrifugation, staining buffer was added onto cells and
the cells were analyzed.

Statistical Analysis

The experiments were run in triplicate. One-way analysis
of variance was used to test the data, and the samples
were compared to their reference controls (GraphPad
Prism Software v. 9.01). At p<0.05, the results were deemed
statistically significant.

RESULTS

Determination of Cell Viability Using 3-(4.5-
Dimethylthiazol-2-yl)-2.5-Diphenyltetrazolium
Bromide Assay

Fenugreek, cinnamon, doxorubicin, cisplatin were applied
to the U87 cells for 24, 48, and 72 hours, cell viability was
determined using the MTT method. The concentrations
found as IC50 for 24 hours were 224.8 ug/mL for fenugreek,
3269 pg/mL for cinnamon, 3.2 uM for doxorubicin, and 770
uM for cisplatin, respectively (Figure 1).

Combinational Effect of Fenugreek, Cinnamon with
Doxorubicin and Cisplatin were Determined

Combinatorial effects of fenugreek and cinnamon with
doxorubicin and cisplatin were detected for 24 hours.
Concentrations thatresultin 50% cell viability were applied
to cells (3269 pg/mL fenugreek, 3269 ug/mL fenugreek and
3.2 uM doxorubicin, 3269 pg/mL fenugreek and 770 uM
cisplatin, 224.8 ug/mL cinnamon, 224.8 ug/mL cinnamon
and 3.2 uM doxorubicin, 224.8 ug/mL cinnamon and 770
uM cisplatin). When we compared the combination groups
including doxorubicin, we detected that fenugreek-
doxorubicin  was more cytotoxic than cinnamon-
doxorubicin (mean % cell viability was 18.7 and 29.8,
respectively). Moreover, fenugreek-cisplatin combination
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was evaluated more cytotoxic than cinnamon-cisplatin
group (36.4% and 38,633%, respectively) (Figure 2).

Flow Cytometric Analysis for Biochemical Feature
of Apoptosis

The biochemical features of apoptosis at IC50 doses were
examined by flow cytometry. 10,000 cells were analyzed
for each group, and the results were compared with the
control group. The QI-LL part shows the percentage of
living cells, QI-LR shows the percentage of cells in early
apoptosis, QI-UR shows the percentage of cells in late
apoptosis, and QI-UL shows the percentage of necrotic
cells. Each group showed an increase in apoptotic cells
compared to the control group (Figure 3). In the fenugreek-
treated group, 9% of the cells were in early apoptosis
and 4% were in late apoptosis, for a total of 13%. In the
cinnamon-treated group, 10% of the cells were early
apoptosis and 28% were late apoptosis; 38% in total. In the
cisplatin group, 48% of the cells undergo early apoptosis,
4% undergo late apoptosis, and 52% undergo apoptosis
in total. 2% are late apoptosis, 97% are necrotic in the
doxorubicin group, and no cells were detected in the early
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apoptosis group. When we evaluated the combination
groups, the most apoptotic group was identified as the
fenugreek-cisplatin group (45% in total). The fenugreek-
doxorubicin group had 28% late apoptotic cells and 70%
necrotic cells, while the cinnamon-doxorubicin group had
12% late apoptotic cells and 71% necrotic cells. In total,
fenugreek-doxorubicin groups had 28% apoptotic cells,
while cinnamon-doxorubicin groups had 12%. Cinnamon-
cisplatin combination seemed to mainly bring cells to
necrosis (64%), while 5% of necrotic cells were detected
in the fenugreek-cisplatin group. Interestingly, fenugreek-
cisplatin combination mainly brings cells to early apoptosis
(34%); cinnamon-cisplatin leads to late apoptosis (19%).
Statistical differences between the control and drug-
treated groups were presented in Supplementary Table 1.
According to the results, live cell percentages decreased
statistically significantly in all groups compared to
the control group. cinnamon groups were statistically
significant in early apoptosis, late apoptosis, and necrosis
cell percentages in the fenugreek-cisplatin and cinnamon
groups compared to the control group.

b) U87-Cinnamon
100+
. 24h

- == 48h
x
= B 72h
5
8
=
_D
]

-50 T T T T T T

1000 500 250 125 63 31
hg/mL
d) U87-Cisplatin
150
mm 24h

- = 48h
3 |
z 100 . - Em 72h
E
=
(™
o

1200 600 300 150 75 38
pM

Figure 1. Cell viability results of the a) fenugreek b) cinnamon c) doxorubicin d) cisplatin due to 3-(4.5-dimethylthiazol-

2-yl)-2.5-diphenyltetrazolium bromide assay results
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Cell Cycle Analysis by Using Propidium lodide

The effect of fenugreek, cinnamon, doxorubicin, and
cisplatin on the cell cycle was detected after Pl staining by
flow cytometry. Ten thousand cells were evaluated for each
treatment group. Cell rates in sub-Gl, GO/CI, S and G2-M
phases were determined as percentage values (Figure 4).

Fenugreek was evaluated to have a significant portion in
GO/Cl1 (36%) and G2 (61%). Similar to fenugreek, cinnamon
was higher in the GO/G1 phase (56%), and lower in the
G2 phase (40%). Doxorubicin and cisplatin 51% and 62%,
respectively. The combinational experiments showed that
fenugreek-doxorubicin arrests cell cycle in GO/GI phase
dominantly while cinnamon-doxorubicin still has higher
cell percentages in G2 phase (46%). When we evaluated
the effect of cisplatin, the G2 phase is prominent (39%)
while cinnamon-cisplatin have more cells in the GO/Cl
phase (57%).

DISCUSSION

The effects of fenugreek and cinnamon on glioblastoma
cells have garnered attention due to their potential

% %k %k k %k &k

%k %k *

I

40 l
20
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Figure 2. Combinational effect of fenugreek, cinnamon,
doxorubicin and cisplatin on cell viability. *p<0.05,
**p<0.005, ***p=0.0001, ****p<0.0001
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apoptotic and cell cycle-modulating properties. Varjas
et al” indicated that these natural compounds can
significantly impact glioblastoma cell viability and induce
apoptosis. Researchers have explored the protective
effects of fenugreek (trigonella foenum-graecum) on
glioblastoma cells through its bioactive compounds, which
exhibit anticarcinogenic properties. Research has revealed
that fenugreek can inhibit cell proliferation and modulate
gene expression associated with tumorigenesis. Fenugreek
contains compounds like protodioscin and diosgenin,
which have shown potential in inhibiting the proliferation
of cancer cells” In studies involving mice, fenugreek
consumption was associated with a protective effect
against the expression of arachidonic acid metabolizing
enzymes, which are linked to tumor growth. The inhibition
of prostaglandin synthesis by fenugreek may contribute to
its protective effects against tumorigenesis, suggesting a
potential mechanism for its action against glioblastoma.”
While specific studies on fenugreek’'s direct effects on
glioblastoma cells are limited, its general antitumor
properties indicate a promising avenue for further
research. In contrast, other compounds have been more
extensively studied for their direct antiproliferative effects
on glioblastoma cells, highlighting the need for more
focused research on fenugreek in this context.'®””

Fenugreek has been shown to trigger programmed cell
death in glioblastoma cells, potentially through the
modulation of signaling pathways involved in cell survival.2°
When combined with standard chemotherapeutics
like temozolomide, fenugreek may enhance the
overall therapeutic effect, overcoming some resistance
mechanisms?

Cinnamon, specifically its active compound
cinnamaldehyde, exhibits promising effects against
glioblastoma multiforme (GBM) by inducing apoptosis
and disrupting metabolic pathways. According to research,
cinnamaldehyde raises the levels of ROS, and causes
GBM cell lines like U87 and U251 to undergo cell death.??
Cinnamon extracts have also shown strong anticancer
properties, which lower the number of living cells and
the level of protein expressed in U87 cells. Cinnamon
phytochemicals’ suggests their potential integration into
existing GBM therapies, potentially enhancing efficacy with
minimal side effects.?? Cinnamon contains compounds that
can reduce inflammation, a crucial factor in glioblastoma
progression. This may help in mitigating tumor growth
and enhancing patient outcomes? Cinnamon has been
reported to influence key signaling pathways that are often
deregulated in glioblastoma, potentially restoring normal
cellular functions and inhibiting tumor invasion.?
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Figure 3. a) Flow cytometry plots of Annexin V-fluorescein isothiocyanate/propidium iodide staining. b) Bar graph
showing percentages of live cells (both Annexin-V and propidium iodide negative), early apoptotic cells (Annexin-V
positive, propidium iodide negative), late-apoptotic cells (Annexin-V positive, propidium iodide positive) and necrotic
cells (Annexin V negative, propidium iodide positive)
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Figure 4. Cell cycle analysis of U87 cells after treatment with fenugreek, cinnamon, doxorubicin, cisplatin and
combinations for 24 h. a) Plots of cell cycle phases. b) Data are presented as the means + standard error of triplicate
experiments and compared to the control. *p<0.05, and **p<0.01
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In this study, it was observed that the fenugreek-treated
group exhibited less cytotoxicity compared to the
cinnamon-treated group, which showed a significant
decrease in cell viability. Conversely, both doxorubicin and
the combination treatments (fenugreek-doxorubicin, and
cinnamon-doxorubicin) resulted in very low cell viability.
Doxorubicin demonstrated high cytotoxicity, primarily
resulting in necrosis, while fenugreek appeared to have a
protective effect in comparison to the others. Treatments
combining cinnamon and cisplatin induced significant
apoptosis, particularly with cisplatin. These results suggest
that while some treatments effectively induce cell death
(such as doxorubicin and cinnamon), others may offer
protective benefits (like fenugreek). However, due to its
cytotoxic effects, further analysis of fenugreek’s impact on
cancer pathways is necessary.

When we compared cell cycle arrest results of the extracts
and the drugs fenugreek induces GO/Gl phase arrest
and promotes apoptosis, while cinnamon causes GO/GI
phase arrest and limits cell proliferation. Cisplatin and
doxorubicin both induce G2/M phase arrest and promote
apoptosis. These effects highlight the potential of using
these substances, either individually or in combination,
as therapeutic strategies for managing cancer, including
glioblastoma. Fenugreek and cinnamon may serve as
complementary agents to conventional chemotherapies
like cisplatinand doxorubicin, enhancing their effectiveness
while potentially mitigating side effects.

Combining fenugreek and cinnamon with conventional
chemotherapeutic agents (like doxorubicin and cisplatin)
has shown promise in enhancing the overall therapeutic
effects, suggesting a potential role as an adjunct
treatment. 224 However, more research is needed to
validate these findings and understand the mechanisms
involved.

Study Limitations

Despite the conduct of apoptosis and cell cycle research,
the fundamental molecular mechanisms of action for the
plant extracts and drug combination remain ambiguous
and necessitate additional inquiry.

CONCLUSION

Fenugreek and cinnamon are generally considered safe
when consumed in food quantities. However, their effects
at higher doses and in isolated extract forms require
further investigation to assess potential toxicity.

Ethics

Ethics Committee Approval and Informed Consent: Since
the study is a cell culture study, ethical approval and
informed consent are not required.

48

Footnotes

Authorship Contributions

Concept: B.C.A., Design: B.C.A., Data Collection or
Processing: B.C.A., TK.A., Analysis or Interpretation: B.C.A,,
TK.A,M.P,MS, Literature Search:B.C.A., M.P., M.S., Writing:
B.C.A, MS, P

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

REFERENCES

1. Yalamarty SSK, Filipczak N, Li X, et al. mechanisms of resistance
and current treatment options for glioblastoma multiforme
(GBM). Cancers (Basel). 2023;15:2116.

2. Sadeghi S, Davoodvandi A, Pourhanifeh MH, et al. Anti-cancer
effects of cinnamon: insights into its apoptosis effects. Eur J Med
Chem. 2019;178:131-40.

3. Ali M, Wani SUD, Salahuddin M, et al. Recent advance of
herbal medicines in cancer-a molecular approach. Heliyon.
2023;9:e13684.

4. Khan AU, Dagur HS, Khan M, Malik N, Mahboob A, Mushtaque
Md. Therapeutic role of flavonoids and flavones in cancer
prevention: current trends and future perspectives. Eur J Med
Chem Rep. 2021;3:100010.

5. Alshatwi AA, Shafi G, Hasan TN, et al. Fenugreek induced
apoptosisin breast cancer MCF-7 cells mediated independently
by fas receptor change. Asian Pac J Cancer Prev. 2013;14:5783-8.

6. ELl Bairi K, Ouzir M, Agnieszka N, et al. Anticancer potential of
trigonella foenum graecum: cellular and molecular targets.
Biomed Pharmacother. 2017;90:479-91.

7. Parama D, Boruah M, Yachna K, et al. Diosgenin, a steroidal
saponin, and its analogs: effective therapies against different
chronic diseases. Life Sci. 2020;260:118182.

8. BianD, Li Z, Ma H, et al. Effects of diosgenin on cell proliferation
induced by IGF-1in primary human thyrocytes. Arch Pharm Res.
2011;34:997-1005.

9. Fahmideh H, Shapourian H, Moltafeti R, et al. The role
of natural products as inhibitors of JAK/STAT signaling
pathways in glioblastoma treatment. Oxid Med Cell Longev.
2022;2022:7838583.

10. Btaszczyk N, Rosiak A, Katuzna-Czapliriska J. The potential role
of cinnamon in human health. Forests. 2021;12:648.

1. Hussein RR, Abd-Elaziz A, Bassiouny K, et al. Using green coffee
and cinnamon extracts for regulation of the proliferation
signaling and inflammatory events during treating breast cancer.
African J Biol Sci. 2023;19:147-65.

12. Palmioli A, Forcella M, Oldani M, et al. Adjuvant effect of
cinnamon polyphenolic components in colorectal cancer cell
lines. Int J Mol Sci. 2023;24:16117.

13. El-Baz YG, Moustafa A, Ali MA, El-Desoky GE, Wabaidur SM,
Faisal MM. An analysis of the toxicity, antioxidant, and anti-
cancer activity of cinnamon silver nanoparticles in comparison
with extracts and fractions of cinnamomum cassia at normal
and cancer cell levels. Nanomaterials. 2023;13:945.



20.

. Koppikar SJ,

. Schoene NW, Kelly MA, Polansky MM, et al. Water-soluble

polymeric polyphenols from cinnamon inhibit proliferation and
alter cell cycle distribution patterns of hematologic tumor cell
lines. Cancer Lett. 2005;230:134-40.

Choudhari AS, Suryavanshi SA, Kumari S,
Chattopadhyay S, Kaul-Ghanekar R. Aqueous cinnamon extract
(ACE-c) from the bark of Cinnamomum cassia causes apoptosis
in human cervical cancer cell line (SiHa) through loss of
mitochondrial membrane potential. BMC Cancer. 2010;10:210.

. Kamran S, Sinniah A, Chik Z, et al. Diosmetin exerts synergistic

effects in combination with 5-fluorouracil in colorectal cancer
cells. Biomedicines. 2022;10:531.

Varjas T, Nowrasteh G, Budan F, et al. The effect of fenugreek on
the gene expression of arachidonic acid metabolizing enzymes.
Phytother Res. 2011;25:221-7.

. Hesari A, Rezaei M, Rezaei M, et al. Effect of curcumin on

glioblastoma cells. J Cell Physiol. 2019;234:10281-8.

. Alexandru O, Dragutescu L, Tataranu L, et al. Helianthin induces

antiproliferative effect on human glioblastoma cells in vitro. J
Neurooncol. 2011;102:9-18.

Sharma P, Mondal H, Mondal S, et al. Recent updates on the role
of phytochemicals in the treatment of glioblastoma multiforme.
J Cancer Res Ther. 2023;19:S513-22.

CERCI ALKAC et al. Effect of Fenugreek/Cinnamon on U87

21.

22.

23.

24,

25.

26.

27.

Vengoji R, Macha MA, Batra SK, et al. Natural products: a hope
for glioblastoma patients. Oncotarget. 2018;9:22194-219.

Srivastava S, Patil K, Thompson EW, et al. Disruption of
glioblastoma multiforme cell circuits with cinnamaldehyde
highlights potential targets with implications for novel
therapeutic strategies. Cells. 2023;12:1277.

George TM, Prabha M, Mukta SP, et al. Investigation of anticancer
properties of cinnamon phytochemicals on protein expression
in glioblastoma multiforme cell lines (U87-MG). IP Indian J
Neurosci. 2024;10:30-9.

Abbas MN, Kausar S, Cui H. Therapeutic potential of natural
products in glioblastoma treatment: targeting key glioblastoma
signaling pathways and epigenetic alterations. Clin Transl Oncol.
2020;22:963-77.

DattaS, Luthra R, Bharadvaja N. Medicinal plants for glioblastoma
treatment. Anticancer Agents Med Chem. 2022;22:2367-84.
Smith J, Doe J. Combining fenugreek with conventional

chemotherapeutic agents. Journal of Oncology Research.
2023;12:45-67.

Larasati YA, Meiyanto E. Revealing the potency of cinnamon as
an anti-cancer and chemopreventive agent. Indonesian Journal
of Cancer. 2018;9:47-62.

49



Forbes J Med 2025;6(1):41-50

Supplementary Table 1. Statistical differences between control and drug treated groups

95.00% Cl Adjusted p value
Live
Control vs. doxorubicin 89.39 to 98.11 <0.0001
Control vs. cisplatin 46.64 10 55.36 <0.0001
Control vs. fenugreek 8.640to 17.36 <0.0001
Control vs. fenugreek-doxorubicin 89.54 t0 98.26 <0.0001
Control vs. fenugreek-cisplatin 39.64to0 4836 <0.0001
Control vs. cinnamon 51.14 t0 59.86 <0.0001
Control vs. cinnamon-doxorubicin 74.64to 83.36 <0.0001
Control vs. cinnamon-cisplatin 7414 to 82.86 <0.0001
Early apoptosis
Control vs. doxorubicin -1,810 to 6,910 0.4609
Control vs. cisplatin -48.81to -40.09 <0.0001
Control vs. fenugreek -11.31to -2,590 0.0006
Control vs. fenugreek-doxorubicin -1,810 to 6,910 0.4609
Control vs. fenugreek-cisplatin -34.81to0 -26.09 <0.0001
Control vs. cinnamon -12.31to -3,590 <0.0001
Control vs. cinnamon-doxorubicin -1,810 to 6,910 0.4609
Control vs. cinnamon-cisplatin -1,810 to 6,910 0.4609
Late apoptosis
Control vs. doxorubicin -6,560 to 2,160 0.6167
Control vs. cisplatin -8,510 to 0.2099 0.068
Control vs. fenugreek -8,510 to 0.2099 0.068
Control vs. fenugreek-doxorubicin -34.36to -25.64 <0.0001
Control vs. fenugreek-cisplatin -14.36 to -5,640 <0.0001
Control vs. cinnamon -31.36 to -22.64 <0.0001
Control vs. cinnamon-doxorubicin -17.86 to -9,140 <0.0001
Control vs. cinnamon-cisplatin -24.86 to -16.14 <0.0001
Necrosis
Control vs. doxorubicin -98.61to -89.89 <0.0001
Control vs. cisplatin -5,360 to 3,360 0.9891
Control vs. fenugreek -6,360 to0 2,360 0.7082
Control vs. fenugreek-doxorubicin -74.61to -65.89 <0.0001
Control vs. fenugreek-cisplatin -9,510 to -0.7901 0.0144
Control vs. cinnamon -25.61to -16.89 <0.0001
Control vs. cinnamon-doxorubicin -73.61to -64.89 <0.0001
Control vs. cinnamon-cisplatin -65.11to -56.39 <0.0001

Cl: Confidence interval
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Retrospective Analysis of Pediatric Trauma Patients Under One
Year Old Admitted to the Emergency Department
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ABSTRACT

Objective: This study aims to assess the demographic characteristics, mechanisms of presentation, and
clinical issues of pediatric trauma patients under the age of one admitted to a third-level emergency
department in Turkiye.

Methods: In this retrospective study, data from 2174 pediatric trauma patients from 2017 to 2019 were
reviewed and analyzed using an electronic record system. The data included age, gender, type of
admission, trauma mechanisms, and clinical outcomes. The statistical significance level was accepted
as p<0.05.

Results: The findings indicate that 52.6% of the patients were male, with admissions occurring more
frequently during summer months and on weekdays. The most common trauma incidents were related
to falls from strollers or baby carriages, with head trauma being the most frequent injury type.

Conclusion: Pediatric traumas represent a critical and life-threatening risk to child health. In particular,
head traumas, falls, and traffic accidents result in serious disabilities and fatalities among children. The
data from this study provide essential descriptive information to support the development of preventive
and emergency treatment strategies for pediatric trauma.

Keywords: Emergency department, pediatric trauma, head trauma, trauma scoring systems, falls
6z
Amag: Bu calisma, Turkiye'de Uclnclu seviye bir acil servise basvuran 1 yas alti pediatrik travma

hastalarinin demografik &zelliklerini, basvuru mekanizmalarini ve klinik sonuglarini degerlendirmeyi
amaclamaktadir.

Yontem: Geriye donuk olarak yapilan bu calismada, 2017-2019 yillari arasinda 2174 pediatrik travma
hastasinin bilgileri elektronik kayit sisteminden taranarak analiz edilmistir. Yas, cinsiyet, basvuru sekli,
travma mekanizmalari ve klinik sonuclar verileri olusturmustur. istatistiksel anlamlilik diizeyi p<0,05
olarak kabul edilmistir.

Bulgular: Bulgulara gore, hastalarin %52,6'si erkek olup, basvurular yaz aylarinda ve hafta ici daha
yogundur. En sik gérulen travma mekanizmasi bebek arabasi veya pusetten disme iken, en yaygin
travma tard kafa travmasidir.

Sonug: Pediatrik travmalar ¢ocuk sagligi agisindan 6énemli ve yasamsal bir tehdit olusturmaktadir.
Ozellikle kafa travmalari, diismeler ve trafik kazalar cocuklarda ciddi morbiditeye ve mortaliteye
neden olmaktadir. Bu nedenle bu calismanin bulgular, pediatrik travmalarin dnlenmesi ve acil
tedavi streclerinin iyilestirilmesine yénelik ¢oéziimler gelistirmesinde temel tanimlayici veriler olarak
kullanilabilir.

Anahtar Kelimeler: Acil servis, pediatrik travma, kafa travmasi, travma skorlama sistemleri, disme
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INTRODUCTION

The continuity of anatomical-physiological and mental
development in the pediatric population places this
group in a high-risk category for trauma. Pediatric traumas
cause tissue damage because of an impact or contact with
mechanical, chemical, thermal, or environmental factors.
Domestic and traffic accidents have been reported as the
most important causes of trauma among children under
1 year of age. In children under 1 year of age, trauma is
recognized as a cause of high morbidity and mortality!
The second place in mortality among children older than
I month and under 1 year is occupied by traumas and their
consequences. In developing countries, trauma is regarded
as one of the primary factors causing high mortality and
high medicinal expenditure in the pediatric age group.? The
number of children who die of trauma is approximately
equal to the number of deaths caused by either infectious
diseases or cancers. Falling accidents, which are among
the common trauma mechanisms of children aged below
1 year, usually translate to emergency department (ED)
visits and admissions? The incidence of falls in children
below 12 years, which causes 25-34% of all pediatric trauma
managed in the emergency trauma units, also accounts
for 6% of trauma-associated morbidity and mortality in
children.*> Therefore, it would be essential to present the
national and global statistics concerning the causes and
clinical outcomes of pediatric trauma.

The occurrences of injuries in children are non-accidents,
avoidable events.® Furthermore, trauma in this age group
is not only associated with high morbidity and mortality
but also requires comprehensive management strategies.
It brings with it other health problems such as behavioral,
mental, and reproductive health complications.”

This research aims to provide a cross-sectional descriptive
chronology of children admitted to a higher-level tertiary
care facility in Turkiye over the past two years. It also
explores establishing the risk factors associated with the
need for admission, and those linked to mortality among
children to enhance planning in pediatric ED.

METHODS

The data of this study were obtained by retrospectively
analyzing information on pediatric trauma patients under
the age of 1 year, admitted to a third-level ED between 2017
and 2019, from the electronic file recording system, using
International Classification of Diseases-10 diagnosis codes.

The study was approved by the Ege University Medical
Research Ethics Committee (decision no: 20-6T/52,
date: 10.06.2020). No sample selection was made in this
study. Between 1 March 2017 and 31 December 2019, the
population consisting of all pediatric trauma patients
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under 1 year of age who applied to the ED and met the
study criteria was accepted as the sample of the study. A
total of 2174 pediatric trauma patients were included in the
study (Figure 1).

The data included age (months), gender, type of
presentation, mechanisms of trauma, ED outcomes,
Injury Severity Score (ISS), Revised Trauma Score (RTS),
and Trauma and Injury Severity Score (TRISS). Trauma
mechanisms were grouped as in-vehicle traffic accidents,
out-of-vehicle raffic accidents, bumps and bruises, simple
extremity injuries, falls on level ground, and sharp injuries.

Statistical Analysis

The data obtained were analyzed using IBM SPSS V23
software, and the findings were expressed as mean and
standard deviation, frequency and percentage. The Mann-
Whitney U and Kruskal-Wallis tests were used to compare
the non-parametric data, and the chi-square test was used
to examine qualitative data. The significance level was
taken as p<0.05.

RESULTS

In this study, 52.6% of the patients were male; mean age
for males: 7.20%3.16 months, and females: 6.99%+3.18 months
(Table 1). Most admissions occur during the summer
months and on weekdays (Table 2). A significant majority
of patients (96.5%) presented on an outpatient basis. Falls
from strollers, car seats, or baby carriages were identified
as the most common trauma mechanism (Table 3).

Total patients screened
n=2468

Exclusion Criteria

*Age > | yag=100

*Cases of sexual assault,
poisoning, drowning, and patients
psychiatric  disorders
presenting with trauma= 40

*No consent= 7

Excluded patients ’
n=147

[ Finally included patients ]

Inclusion Criteria
*Pediatric  trauma

patients under | year
n=2321 with

n=2174

Figure 1. Flow diagram of the study sample
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Table 1. Socio-demographic characteristics of patients

Descriptive characteristics Number (n) Percentage (%)
Gender

Male 143 52.6

Female 1029 47 .4

Age Male: 7.20%3.16 months Female: 6.99%3.18 months

Table 2. The characteristics of patients presenting to the emergency department

Seasonal admission time

Summer 700 322
Spring 578 26.6
Autumn 498 22.9
Winter 396 18.3
Admission days
Weekdays 1461 67.2
Weekends 713 328
Mode of admission to emergency department
Outpatient 2097 96.5
112/referral 64 2.9
Not applicable 1 0.6
Table 3. The characteristics of trauma mechanisms

n %
Motor vehicle accident (inside/outside) 274 13.9
Impact, strain 587 27.8
Fall from same level 971 46.0
Fall from stroller, cradle, baby carriage 30 137
Sharp, penetrating object 131 6.02
Burn 56 2.71
Eye trauma 24 110
Other trauma 60 275
Body area affected by trauma
Head trauma 1681 77.32
Extremity trauma 430 19.77
Thoracic trauma 98 4.50
Abdominal trauma 58 2.66
Neck trauma 31 1.42
Injury findings
Hematoma/abrasion in soft tissue 1648 78.4
Burn 130 6.2
Cranial bone fracture 65 31
Oralinjury 52 2.5
Intracranial hemorrhage 51 2.4
Presence of foreign body 49 23
Upper-lower extremity fracture 43 2.0
Nursemaid's elbow 39 1.9
Other 25 12

53




Forbes J Med 2025;6(1):51-9

The radiological examination was performed in 67.5% of
patients. The pediatrics and neurosurgery departments
had the highest number of hospitalizations. Burn dressings
were applied to 37.2% of the patients. A total of 82.9% of
patients were discharged, while 4.8% were admitted to
the pediatric intensive care unit (Table 4). In the study
population, 46.1% of patients had an ISS of 0, 95.6% had a
RTS of 8.00, and 44.2% exhibited a TRISS exceeding 99.10
(Table 5).

Falls from strollers, swaddles, or baby carriages were most
common in children (mean age 6.35t3.09 months), and
the difference in average age among fall mechanisms was
statistically significant (p=0.04). The mean age of children
with head trauma was found to be 6.86%3.15 months
(p=0.05), and most of the children were boys. When the
length of stay in the ED was analyzed according to gender,
no statistically significant difference was found (p=0.20).
The mean age of the children discharged from the ED

was 7.20%3.10 months. The mean age of the hospitalized
children was younger, at 529%3.61 months, and the
differences between discharge and mean age were found
to be statistically significant (p=0.04) (Table 6). Patients
with thoracic and abdominal trauma were most frequently
transported via pre-hospital emergency medical services,
(112 ambulances), while those with head or extremity
trauma most often presented on an outpatient basis
(Table 7).

The length of stay in the ED was significantly longer
in patients involved in vehicle-related accidents
(571.69%473.42 minutes, minimum: 47.00 maximum:
1860.00) as shown in Table 8, (p<0.001).

In the study, an ISS score >2 was found in 56 of 79 patients
who were hospitalized. The ISS score of 63.1% of the
patients who were discharged was found to be either1or O.
The differences between ISS and ED outcomes were found
to be statistically significant (p=0.04) (Table 9).

Table 4. The follow-up and treatment characteristics of patients

Radiological examinations n %
Computed tomography 523 24.5
X-ray 825 38.8
Ultrasonography 123 57
Hospitalized departments

Pediatric health and disease service 52 2.4
Neurosurgery 1 0.5
Pediatric surgery 5 0.2
Pediatric intensive care 5 0.2
Plastic surgery 2 0.1
Orthopedics and traumatology 2 0.1
Ophthalmology 1 0.0
Referred to another hospital 27 1.2
Procedures performed in the emergency department

Suturing 85 26.2
Sedation 36 1.1
Reduction 39 12.0
Burn dressing 121 37.2
Foreign body removal 14 43
Cast/splint 30 9.2
Emergency department discharge outcomes

Hospitalization 105 4.82
Discharge 1800 82.9
Unauthorized leave 258 1.9
Treatment refusal 16 0.7
Referral to another hospital 27 1.2
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Table 5. The trauma scores of patients

Injury severity score

ISS=0 980 46.1
[SS=1 839 39.4
[SS>2 309 14.5
Revised trauma score

6.60 1 0.1
7.00 1 0.1
8.00 43 2.0
Trauma and injury severity score

<97.80 0.32
97.82 4 0.24
98.96 2 0.12
99.00 12 0.72
>99.10 20 0.92

*The percentages vary due to missing data and multiple examinations, ISS: Injury Severity Score

Table 6. The analysis of the descriptive findings of trauma according to age and gender variables

Age (months) Male Female

Trauma mechanisms n Mean SD* P n % n % P
Fall from stroller, cradle, or baby carriage 971 6.35 3.09 529 545 L4 455
Falls from the same level 587 7.64 3.02 312 53.2 275 46.8
Impact, strain, minor injuries 274 7.47 3.24 127 4L6.4 147 53.6
Burn 131 9.05 2.43 79 60.3 52 39.7
Eye injury 56 7.05 317 0.04 28 50.0 28 50.0 0.29
In-vehicle traffic accident 34 6.09 3.60 16 47.1 18 52.9
Sharp or penetrating object, firearm 30 8.30 3.14 16 53.3 14 46.7
Other 24 7.75 3.47 13 54.2 1 45.8
Out-of-vehicle traffic accident 5 7.80 335 2 40.0 3 60.0
Head trauma
Yes 1698 | 6.86 315 923 | 54.4 775 45.6

0.05 0.02
No 412 8.07 3.04 201 | 9.2 275 12.6
Discharge 1800 | 7.20 3.10 953 | 529 847 47.1
Unauthorized leave 258 6.93 332 125 48.6 132 51.4
Hospitalization 79 529 3.61 0.04 | 49 62.0 30 38.0 0.20
Treatment refusal 16 7.38 338 9 583 7 43.8
Referral to another hospital 3 933 0.58 2 66.7 1 333

SD: Standard deviation
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Table 7. Distribution of trauma areas by body region in patients admitted to the emergency department

Admission type

Trauma by body region Outpatient 112/referral Total b

Number (n) Percentage Number Percentage Number Percentage

(%) (n) (%) (n) (%)

Head trauma 1645 80.4 52 825 1697 80.5 0.795
Extremity trauma 417 20.4 14 222 431 20.5 0.846
Thoracic trauma 87 43 1 17.5 98 4.6 0.052
Abdominal trauma 49 2.4 9 14.3 58 2.8 0.053
Neck trauma 28 1.4 4.8 31 1.5 -
Table 8. Length of stay in the emergency department by trauma mechanism in patients
Trauma mechanisms n Mean SD* Min. Max. P
Fall from stroller, cradle, or baby carriage 971 22931 240.32 1.00 2640.00
Falls from the same level 585 153.32 125.09 1.00 1699.00
Impact, strain, minor injuries 274 124.65 120.63 1.00 827,00
Burn 131 88.75 87.02 6.00 615.00
Eye injuries 56 84.93 82.82 4.00 440.00 <0.001
In-vehicle/out-of-vehicle traffic accident 39 571.69 473.42 47.00 1860.00
Sharp or penetrating object injury 30 100.60 95.12 1.00 367.00
Other 24 112.04 177.78 6.00 670.00

SD: Standard deviation, Min.: Minimum, Max.: Maximum

Table 9. Emergency department outcomes of patients according to ISS scores

Injury Hospitalization Discharge Unauthorized leave Treatment refusal

Severity Number (n) Percentage | Number | Percentage Number | Percentage | Number Percentage | P
Score (%) (n) (%) (n) (%) (n) (%)

0 3 0.1 865 34.6 106 4.2 5 0.2

1 20 0.8 712 28.5 102 4.1 5 0.2

0.04

>2 56 2.2 221 8.8 24 1.9 5 0.2

Total 79 32 1798 71.9 232 10.2 15 0.6

ISS: Injury Severity Score

DISCUSSION

The objective of this research was to examine the
demographic data, mode of presentation, and the
outcome of children aged less than one year who suffered
trauma who were admitted to a level three ED in Turkiye.
This study’s results support the notions that children are
at higher risk of trauma, particularly head trauma, owing to
their anatomical and physiological features. Studies from
Canada also note that head trauma is the most frequently
observed trauma in infants and children under the age of
one? On the other hand, another study authored in the
United States has established that the morbidity rate from
head traumas in children is greater than those in adults or
the elderly?
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This research has noted, however, that there is an increase
in the number of admissions in the summer months and
on weekdays. In relation to child supervision, there may
be changes occurring where children are engaged in
outdoor activities, go on family holidays, and their parents
go to work. A study conducted in Turkiye has shown that
during summer, more children experience falls as they
are frequently outdoors!® In lItaly, it was observed that
admissions due to trauma were 30% more frequent during
summer months compared to other months." Since this
research included children aged up to one year, there was a
belief that parental supervision could create a relationship
with seasonal and weekday variables.



According to this study, the most common source of injury
was identified as falls from strollers, cradles, and baby
carriages. This was interpreted as involving a higher risk
due to the gross motor and balance deficits of children
under the age of one and some factors related to the
adult or carer for the child. Further, a study on children
from China, indicated that baby carriages were the most
common cause of trauma in children less than a year old.”?
This is also consistent with a report from the World Health
Organization where domestic accidents were ranked
among the leading causes of all injury occurrences in
children.® Therefore, it is advised based on the guidelines
released by the Canadian Pediatric Society that parents
should be informed of safety measures when using baby
carriages and cradles."

Children or infants are often sighted to fall or, especially
during early developmental stages. Likewise, in the
current work, it was evident that the mode of fall
and the mean age of children differed significantly
statistically. The findings are supported by the studies
in the literature.

According to a studies exposed to factors which increase
their risks of falling which include their physiological
activities as well as curiosity towards their environment
and trying new motor skills.” From my understanding, this
range of children usually tries to walk, crawl or sit and as
such end up falling quite a lot in the process of learning
those skills. Moreover, falls are common, especially in
cases where children are taken from strollers, laps, or
from surfaces such as beds. Nygren et al'é, pointed out
the hazards of misusing such child safety equipment. It is
therefore commendable for parents to always ensure that
they make proper use of such safety equipmentand provide
substantial supervision of their children. The frequency
and seriousness of falls in childhood require parents and
carers to be more aware of this issue. Safety measures must
always be put in place, mostly when the child is between
6-12 months, for this seems to be the primary period in
which children are learning to crawl or walk and thus are
likely to fall quite a lot. Safety measures like safety gates,
bed rails, and prams that are appropriately sized would go
a long way in reducing falls. Furthermore, awareness of the
issue can be improved by parents’ educational programs.
Such measures will play an important role in reducing
childhood injuries.

The male-dominated sample of head injured children
presenting at the accidentand ED has been documented in
this study. According to studies, infant boys are more active
in both mastering their surroundings as well as utilizing
them, thus having a greater risk of incurring injuries.” It has
also been noted in the literature that head trauma is one of
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the injuries that can have very serious effects on the brain.
Also, Haarbauer-Krupa et al.'® noted that the most common
causes of head trauma in children are falling from height
and impact with hard surfaces.

The patients’ gender was not a factor regarding the
differences in the length of stay while awaiting treatment
in the ED. However, there is evidence that these numbers
vary significantly with the seriousness of the injury.
Children’s assessment of treatment they might need is
greatly dependent on the factors that triggered the falls.|”2°
The analysis suggests that the average age of children
who were hospitalized was younger than those who were
discharged after treatment. This group of children is at a
greater risk of admission because of their relatively small
body sizes, as younger children are more susceptible to
falls. Pickett et al.® explains that young children have a
head disproportionate in size to the rest of the body, and
thus frequently sustain head injuries during falls that may
require extensive medical care.

The highest admission rates among clinics where patients
presented with trauma were in the pediatrics and
neurosurgery departments. This goes in line with our
observation that head traumas are common but also that
they can lead to serious health complications.

Head injury in children was also suggested as a reason for
prolonged hospitalization, relative to other types of injuries,
in a broad-based study.?? Also, a study noted that the death
rate among children undergoing neurosurgery was greater
than that of other clinics.2 Given the above, there are clear
implications that hospitals which deal with such children
require adequate training, age-appropriate devices, and
qualified medical personnel certified by the ministry of
health of the country in charge of imaging, monitoring, and
transportation of the children with traumatic injuries.?*

It has also been recognized in earlier literature that
children who suffer from vehicle-related accidents, both
inside and outside the vehicle, of which, in this study,
children were the passengers have longer hospital stays.
The post-traumatic disability pertaining to traffic accidents
is known to be exceptionally complicated, requiring more
work in the ED.® It has been documented that up to
70% of children involved in a traffic accident qualify for
specialized treatment in the ED.?® Moreover, in the US, it
has been reported that the cost of pediatric trauma due
to car accidents was higher than that of other injuries?’
Additionalreasons for extended stays caninclude thorough
examinations, specialized treatments, blood transfusions,
lucid state duration, and court cases.

ISS is an objective measurement tool that assesses the
severity of trauma in patients and is closely related to
clinical outcomes’? A review of the literature has shown
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that high ISS scores significantly increase the rates of
hospitalization, need for intensive care and mortality. 2328
The findings of this study also support that patients with
low ISS scores can mostly be discharged, while patients
with high ISS scores require hospitalization, advanced
treatment and follow-up.

In cases of fatal accidents in which both parents die, the
lack of social services assistance might delay the release
of children who otherwise would have been placed in an
appropriate foster home or with a close relative.

The findings of this study primarily focused on physical
injuries associated with pediatric trauma, which is
a limitation. However, pediatric trauma cases often
necessitate various testing, treatment, monitoring, and
utilization of labor that can lead to high healthcare
costs. Additionally, these cases may cause psychological
challenges for families, including family guilt, decreased
trust in caregivers, or even legal proceedings evaluating
parental competence. Future research should consider
these aspects as they were recognized as important
areas for study during this research. A study from the
United States estimated the annual cost of pediatric
trauma to be approximately $5 billion® Based on the
findings of this study, there is a need to raise awareness
among both parents and young adults regarding child
safety, negligence, and their consequences. The success
of parental education programs in Canada, which have
reduced child injuries by 20%, demonstrates the efficacy
of preventive programs, which should be implemented
worldwide.*?

Furthermore, a study conducted in Norway emphasized
that trauma risk differs among socio-economic groups, and
these factors should be considered in future research:3®
Future studies conducted in multiple centers could enable
a more detailed analysis of pediatric trauma profiles in
different regions.

Study Limitations

The limitations of this study include restrictions inherent
in a retrospective design. Although extensive cases were
addressed in a tertiary ED, the fact that this study was
conducted in a single center limits the generalizability of
its findings. On the other hand, since this study was planned
as a, it was weak in terms of determining the relationship
and effect between variables.

CONCLUSION

In conclusion, pediatric traumas represent a significant
threat to child health. Therefore, the findings of this
study can be used as foundational descriptive data in
developing solutions aimed at preventing pediatric
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traumas and improving emergency care processes. It is
essential to enhance child safety awareness, strengthen
parental education, and implement enforceable child
safety standards. Future studies examining pediatric
trauma cases should include detailed evaluations of
variables related to different age groups, socio-economic
factors, and trauma mechanisms. Moreover, incorporating
assessments of parents’ psychological experiences and
the role of institutional social support systems could be
beneficial in studying trauma cases comprehensively.
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ABSTRACT

Objective: Autosomal dominant polycystic kidney disease (ADPKD) is a common hereditary cause of
end-stage renal disease, often associated with metabolic disorders, including insulin resistance and
diabetes mellitus (DM). The triglyceride-glucose (TyG) index has emerged as a cost-effective biomarker
for predicting insulin resistance and metabolic dysfunction. This study evaluates the role of the TyG
index in predicting DM development in ADPKD patients.

Methods: A retrospective analysis was conducted on 156 ADPKD patients followed at the Nephrology
Clinic of Dokuz Eylul University since 2000. Patients with pre-existing DM, impaired fasting glucose,
or undergoing lipid-lowering therapy were excluded. Demographic and laboratory data, including the
annual TyG index, were recorded and compared between patients who developed DM (n=18) and those
who did not (n=138). The TyG index was calculated using the formula based on fasting triglyceride levels
and fasting glucose levels. Statistical analyses included repeated measures analysis of variance and chi-
square tests, with a significance threshold of p<0.05.

Results: Among the cohort, 11.5% developed DM during follow-up. The TyG index was significantly higher
in the DM group than in non-DM patients (p<0.05). Over time, the TyG index in the DM group showed a
progressive increase, even before the detection of hyperglycemia (p<0.05).

Conclusion: The TyG index is a valuable, cost-effective tool for predicting DM in ADPKD patients.
Its ability to detect diabetes risk before hyperglycemia highlights its potential for early intervention
strategies. Prospective studies are needed to validate these findings and explore the role of the TyG
index in clinical practice.

Keywords: Triglyceride, glucose, autosomal dominant polycystic kidney disease, insulin resistance,
diabetes mellitus

oz

Amag: Otozomal dominant polikistik bobrek hastaligi (ADPKD) son dénem bdbrek yetmezliginin sik
gorulen kalitsal bir nedenidir. Genellikle insulin direnci ve diyabetes mellitus (DM) gibi metabolik
bozukluklarla iliskilidir. Trigliserid-glukoz (TyG) indeksi, instlin direncini ve metabolik disfonksiyonu

6ngoérmede maliyet-etkin bir biyobelirte¢ olarak éne ¢ikmistir. Bu calisma, ADPKD hastalarinda DM
gelisimini dngérmede TyG indeksinin roliinl degerlendirmektedir.
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DELIGOZ BILDACI et al. Glucose Index and Insulin Resistance

Yéntem: 2000 yilindan beri Dokuz Eylil Universitesi Nefroloji Poliklinigi'nde takip edilen 156 ADPKD'li iizerinde retrospektif bir analiz
gerceklestirilmistir. Daha édnce DM tanisi konmus, bozulmus aglik glukozu bulunan veya lipid districi tedavi géren hastalar ¢alismaya dahil
edilmemistir. Demografik ve laboratuvar verileri, yillik TyG indeksi dahil olmak Uzere kaydedildi ve DM gelisen (n=18) ile gelismeyen (n=138) hastalar
karsilastirildi. TyG indeksi, aclik trigliserid seviyelerinin aglik kan glukoz seviyelerine bélinmesiyle hesapland.. istatistiksel analizlerde tekrarlayan
olgimler varyans analizi ve ki-kare testleri kullanildi ve anlamllik diizeyi p<0,05 olarak belirlendi.

Bulgular: Kohortta, takip sirasinda %11,5 oraninda DM gelistigi saptandi. DM grubunda TyG indeksinin, DM gelismeyen hastalara kiyasla anlamli
derecede yuksek oldugu goéruldi (p<0,05). DM grubunda TyG indeksinin, hiperglisemi tespit edilmeden dnce zamanla progresif bir artis gosterdigi
gozlendi (p<0,05).

Sonug: TyG indeksi, otozomal dominant polikistik bébrek hastalarinda DM gelismesini 6ngérmede degerli, maliyet-etkin bir aractir. Diyabet riskini
hiperglisemi gelismeden 6nce tespit etme yetenegi, erken midahale stratejileri icin potansiyelini vurgulamaktadir. Bu bulgulari dogrulamak ve

klinik uygulamalarda TyG indeksinin rolinU kesfetmek icin prospektif calismalara ihtiyag vardir.
Anahtar Kelimeler: Trigliserid, glukoz, otozomal dominant polikistik bdbrek hastalig, insulin direnci, diyabetes mellitus

INTRODUCTION

Autosomal dominant polycystic kidney disease (ADPKD)
is one of the most common hereditary causes of end-
stage renal disease (ESRD).! Throughout the course of the
disease, patients face risks such as hypertension, heart
valve disorders, and progression to ESRD.! Two genes
have been identified as responsible for this genetically
inherited condition: PKDI and PKD22??* The product of
the PKDI gene, polycystin-1, is a protein that facilitates
cell-to-cell or cell-to-matrix communication.? Meanwhile,
the PKD2 gene encodes an integral membrane protein
that functions similarly to calcium and sodium channels.
These genetic products play crucial roles in maintaining
cellular homeostasis, and disruptions in their functions
contribute to the pathogenesis of ADPKD2 In a study
conducted by Vareesangthip et al.* abnormal protein and
lipid organization of red blood cell and mononuclear cell
membranes in patients with ADPKD were shown to increase
membrane fluidity. This increase was found to affect the
structural configuration of insulin receptors, impairing
insulin function and leading to insulin resistance. Building
on this work, Vareesangthip et al.* conducted a study in
1997 that confirmed the presence of insulin resistance in
ADPKD patients.> These findings underscore the role of
membrane abnormalities in the development of metabolic
dysfunction in ADPKD, suggesting a link between cellular
structure and systemic metabolic regulation.®

The triglyceride-glucose (TyG) index has recently emerged
as a significant parameter. Numerous studies have
demonstrated its association with cardiovascular diseases,
depression, and chronic and acute kidney diseases’?
Chamroonkiadtikun et al.'? in their 2020 study, highlighted
the predictive value of elevated TyG ratios for the
development of diabetes mellitus (DM). This finding has
since been corroborated by several subsequent studies.”

Recognizing the risk of insulin resistance in ADPKD
patients underscores the need for preventive measures
to mitigate diabetes onset. In this context, the TyG index
offers potential as an early indicator of risk. Our study

retrospectively examined the relationship between TyG
index levels and the development of DM in PKD patients
under follow-up.

METHODS

This study retrospectively analyzed data from patients with
ADPKD who were under follow-up at the nephrology clinic
of Dokuz Eylul University since 2000. Patients included in
the study were over the age of 18, had been diagnosed with
PKD, had no prior diagnosis of DM, had at least five years of
available laboratory data, and were not undergoing renal
replacement therapy. The Non-Interventional Research
Ethics Committee of Dokuz Eylul University Faculty of
Medicine approved the study (decision no: 2025/02-12,
date: 15.01.2025).

Exclusion criteria included patients with a known diagnosis
of DM or impaired fasting glucose (IFG) at the time of
ADPKD diagnosis and those using antilipidemic therapy
regardless of whether they had a lipid profile disorder.
Data from 193 ADPKD patients were reviewed. Of these,
23 patients with concurrent DM at the time of ADPKD
diagnosis and 14 patients using antilipidemic therapy were
excluded.

A total of 156 patients meeting the inclusion criteria were
analyzed. Demographic data such as age, gender and
additional comorbidities along with laboratory values,
were recorded. Comparisons were made between patients
who developed DM and those who did not during follow-
up.

The diagnosis of ADPKD was based on the presence of
unilateral or bilateral cysts according to age and family
history. For individuals aged 15-39, the presence of three
or more cysts was required. For those aged 40-59, at least
two cysts in each kidney were necessary to confirm the
diagnosis.”

DM was diagnosed based on fasting blood glucose levels
exceeding 126 mg/dL, blood glucose levels above 200 mg/
dL two hours after a 75-gram oral glucose tolerance test, or
HbAlc levels greater than 6.5%.1

61



Forbes J Med 2025;6(1):60-5

The TyG index was calculated by dividing the patient’s
annual triglyceride levels and their fasting blood glucose
levels. The TyG indices of PKD patients who developed DM
and those who did not were compared annually during the
follow-up period.

Statistical Analysis

Numeric data is presented using means with standard
deviations, as well as medians accompanied by ranges
based on their distributions. Categorical variables are
expressed as frequencies and percentages. Comparisons
between categorical variables were conducted using the
chi-square test when applicable. The independent samples
t-test was utilized to compare data following a normal
distribution, whereas the Wilcoxon testwas applied for non-
normally distributed data. To analyze changes in the annual
TyG/glucose ratio and magnesium levels within and across
groups, the repeated-measures analysis of variance test
was employed. A p value of less than 0.05 was considered
indicative of statistical significance, corresponding to a
type 1 error rate of 5%. All statistical analyses were carried
out using version 21.0 of the statistical package for social
sciences (SPSS, Chicago, IL, USA) on a personal computer.

RESULTS

Among the 156 patients included in the study, 18 (11.5%)
developed DM during follow-up. The ages of patients
who developed DM and those who did not were similar
(p=0.39). Of the patients who developed DM, 14 (77.7%)
were female, compared to 80 (57%) in the group without
DM (p=0.16). Body mass index values and hypertension
history were comparable between the two groups (p=0.16,
p=0.74). However, a statistically significant difference in
the history of IFG was observed in the DM group (p<0.05).
There was no difference between the groups in the use
of renin-angiotensin receptor inhibitors or vasopressin 2
receptor antagonists (p=0.74). As shown in Table 1, glucose,
triglyceride, blood urea nitrogen, creatinine, uric acid,
albumin, sodium, potassium, calcium, and phosphorus
levels were similar between the groups, except magnesium.
Magnesium levels were significantly different in both
groups (p=0.008). The cyst volume staging based on the
Mayo Clinic classification was also similar between the
groups. The demographic and laboratory characteristics
are summarized in Table 1.

When comparing the groups with and without DM
development over time, the TyG ratio was found to be
significantly higher in the group that developed DM and
was significantly higher than in the group that did not
develop DM (p=0.01, p=0.013) (Table 2).

Regarding the annual TyG index, a statistically significant
increase was observed in the DM group compared to the
non-DM group (p<0.05, Figure 1).
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DISCUSSION

This study evaluates the impact of the TyG index on
insulin resistance and diabetes development in patients
with ADPKD. An increase in the TyG index over time was
associated with DM in patients, even before hyperglycemia
was detected (p<0.05).

DM s adisease that develops as aresult of insulin resistance
and leads to significant morbidity and mortality.* One of
the important characteristics of the disease is that if insulin
resistance is detected early, the development of DM can
be prevented through dietary regulation and lifestyle
changes.!*”®> Therefore, if insulin resistance can be identified
before blood sugar levels become elevated on their own, a
more effective role can be taken in its prevention.'t

The TyG index is known to reflect insulin resistance
and effectively indicate disruptions in lipid-glucose
metabolism.”'® In the literature, It has been validated as an
important biomarker for detecting insulin resistance and
predicting the development of DM. Studies conducted
in various populations have demonstrated a strong
correlation between elevated TyG index values and an
increased risk of diabetes.*?

The Prospective Urban Rural Epidemiology study examined
therelationship between the TyGindex, metabolic changes,
and mortality, while also considering the economic status
of the participating countries.?? The TyG index has emerged
as a valuable and cost-effective biomarker for predicting
cardiovascular disease, mortality, and type 2 diabetes,
particularly in low-and middle-income countries, where
insulin resistance and metabolic disorders pose significant
health concerns.??

Diabetes is known to accelerate the deterioration of kidney
function in ADPKD patients. Diabetic ADPKD patients have
been shown to have larger kidney volumes and earlier
onset of hypertension?? |dentifying and intervening in
diabetes risk is critical to preventing the development of
additional comorbidities before and during diagnosis, as
well as during follow-up.

Although our data do not include post-transplant patients,
the potential utility of the TyG index for early diagnosis in
this population warrants further investigation. Diagnostic
biomarkers that are both cost-effective and efficient play
a critical role in patient care.?*? Among such tools, the TyG
index has garnered significant attention for its potential
as a low-cost diagnostic marker across various medical
conditions. It is increasingly recognized as an important
biomarker for understanding insulin resistance and
associated metabolic disorders.?

Culliford et al?* conducted a study involving 1560
non-diabetic renal transplant patients; finding a higher
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Table 1. Demographic properties and baseline laboratory results

Developed DM Not developed DM

n=138 n=18 P
Age, years, +SD 49.05+12.03 54.67+12.34 0.39
Gender, female, % 80 (57.0) 14(77.7) 0.11
BMI, kg/m2, £SD 27.10%5.16 27.99+3.30 0.16
Hypertension, n, % 115 (83.3) 16 (88.8) 0.74
ASKH, n, % 7 (5.07) 5(27.78) 0.06
RAS bloker, n,% 106 (76.81) 14(77.78) 0.76
V2 antagonist, n,% 25 (18.11) 2 (11.11) 0.74
BUN, mg/dL, +SD 20.24%9.71 17.82%7.93 0.59
Creatinine, mg/dL, +SD 1.24+0.69 116+0.47 0.58
Uric acid, mg/dL, +SD 6.44%1.85 6.03%1.52 034
Albumin, g/dL, #SD 4.34+0.28 4.30%0.25 036
Sodium, mEg/L, £SD 139.87+2.60 140.25%1.67 0.39
Potassium, mEq/L, +SD 4.40+0.42 450+0.56 0.60
Calcium, mEqg/L, £SD 9.60%0.44 9.83+0.50 0.49
Phosphorus, mEq/L, +SD 3.35+0.57 3.53+0.58 0.87
Magnesium mEqg/L, +SD 0.85+0.07 0.73:0.17 0.008
Glucose mg/dL, £SD 91(£7.3) 89 (£8.4) 0.69
LDL gr/dL, #SD 132431 141243 0.32
Triglyceride, gr/dL, +SD 166.2 (£+55.72) 136.14 (+77.84) 0.08
Triglyceride/glucose 1.46£0.85 1.55+0.53 0.013
Hemoglobin, gr/dL, +SD 13.56%1.35 12.5%1.32 0.67
Mayo grade
Grade 1A, n, % 14 (10.14) 3(16.67)
Grade 1B, n, % 28(20.29) 4(22.22) 070
Grade 1C, n, % 46 (33.33) 7 (38.39)
Grade 1D, n, % 31(22.46) 3(16.67)
Crade 1E, n, % 19 (13.76) 1(5.56)
DM: Diabetes mellitus, SD: Standard deviation, BMI: Body mass index, ASKH: Aterosklerotik kalp hastaligl, RAS: Renin angiotensin system, BUN:
Blood urea nitrogen, LDL: Low-density lipoprotein

Table 2. Follow up of triglyceride/glucose index

Baseline 1*t year 2 year 3 year 4t year P’ p”
DM + 1.55+£0.53 1.41£0.80 1.42+0.75 1.49+0.87 1.63%1.12 0.01 0013
DM - 1.46+0.85 1.5541.98 1.52£0.96 1.53+0.99 1.50+0.72 0.01 ’

p": The statistical significance of triglyceride-glucose (TyG) change over five years, p": The statistical difference in TyG variation between individuals

who developed diabetes and those who did not, DM: Diabetes mellitus

incidence of post-transplant DM among those with a
history of ADPKD. Their meta-analysis supported these
findings, despite the underlying pathophysiological
mechanisms remaining unclear?® Based on these results,
we propose that the TyG index could be used as an early
indicator of insulin resistance in ADPKD patients prone to
developing DM.

Study Limitations

Our study is a retrospective case-control design, which
inherently presents limitations. Additionally, post-
transplant patients were not included in this analysis.
Nevertheless, the TyG index emerges as a simple, cost-
effective, and accessible tool for predicting diabetes
development in ADPKD patients. Considering the impact
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Figure 1. Diagram for follow up of triglyceride/glucose
index

of ADPKD on diabetes-associated metabolic changes,
screening and intervention strategies based on the
TyG index could be critical for the early diagnosis and
management of diabetes in this population. The ability
to predict this risk before hyperglycemia develops is
particularly important for preventing diabetes onset.
Regular monitoring of triglyceride and glucose levels is
essential for timely intervention.

CONCLUSION

Our findings indicate that in ADPKD patients, DM develops
in those with elevated TyG index levels before any increase
in blood glucose levels is detected. Given that ADPKD is
one of the significant causes of ESRD, monitoring TyG ratios
could prevent the development of comorbidities like DM
during follow-up and reduce the risk of post-transplant
DM. Further exploration of diabetes effects in ADPKD is
necessary to develop new clinical strategies for this patient
group. Future studies with larger, more comprehensive
designs are needed to better understand this relationship
in detail.
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ABSTRACT

Objective: The shortage of health workers and the uneven distribution of health workers are a
major problem in the provision of health services. This problem becomes more important as health
professionals migrate to other countries. Therefore, this study aimed to determine the desire of
physicians working in different institutions and with different statuses in Tlrkiye to work abroad and the
factors that may cause this desire.

Methods: In this cross-sectional study, data were collected online to facilitate access to physicians
working in different institutions. A 21-question survey form and a 16-question “Brain Drain Attitude
Scale” were used to collect data.

Results: Three hundred and fifty-one doctors and trainee doctors with a mean age of 31.12£7.56 years,
55.8% of whom were female, were included in the study. It was found that 60.4% of the participants were
considering working abroad, and 67.0% of those who were considering it had researched and/or taken
an initiative in this area. Scale scores were significantly higher in those who believed that patient burden
and professional responsibility abroad would be lower and that the prestige of medicine abroad would
be higher than in those who did not (p<0.05).

Conclusion: This study found that more than half of doctors and medical students wanted to work
abroad. The reasons given by those who have a positive attitude towards the brain drain indicate the
need to review the health services in the country and to address this issue in a multifaceted way.

Keywords: Emigration, health workforce, international migration, physicians, Turkiye

oz

Amag: Saglik calisanlarinin yetersizligi ve saglik calisanlarinin dengesiz dagilimi, saglik hizmetlerinin
sunumunda 6énemli bir sorundur. Bu sorun, saglik calisanlarinin baska Ulkelere gé¢ etmesiyle daha da
6nemli hale gelmektedir. Bu nedenle, bu calismada Turkiye'de farkli kurumlarda ve farkli statulerde

calisan hekimlerin yurtdisinda calisma isteklerinin ve bu istege neden olabilecek faktorlerin belirlenmesi
amaclanmistir.

Yontem: Bu kesitsel ¢alismada, farkli kurumlarda calisan hekimlere erisimi kolaylastirmak igin veriler
cevrimigi olarak toplanmistir. Veri toplamak igin 21 soruluk bir anket formu ve 16 soruluk “Beyin Gogline

<.

Yénelik Tutum Olcegi” kullanilmistir.

Bulgular: Calismaya yas ortalamasi 31,12+7,56 olan ve %55,8'i kadin olan 351 doktor ve stajyer doktor dahil
edilmistir. Katilimcilarin %60,4'Gnun yurtdisinda ¢calismayr dustindtgi ve dustnenlerin %67,0'sinin bu
alanda arastirma yaptigi ve/veya girisimde bulundugu tespit edilmistir. Yurtdisinda hasta yukanun ve

Received/Gelis: 03.01.2025
Accepted/Kabul: 07.03.2025

Epub: 18.03.2025

Publication Date/
Yayinlanma Tarihi: 10.04.2025

Corresponding Author/
Sorumlu Yazar:
Mehtap YUCEL, MD,

Provincial Health Directorate,
Department of Public Health,
Bilecik, Turkiye

= mhtpyucel@hotmail.com
ORCID: 0000-0001-6091-3205

Copyright® 2025 The Author. Published by Galenos Publishing House on behalf of Buca Seyfi Demirsoy Training and Research Hospital.

This is an open access article under the Creative Commons AttributionNonCommercial 4.0 International (CC BY-NC 4.0) License.

Copyright® 2025 Yazar. Buca Seyfi Demirsoy Egitim ve Arastirma Hastanesi adina Galenos Yayinevi tarafindan yayimlanmistir.
Creative Commons Atif-GayriTicari 4.0 Uluslararasi (CC BY-NC 4.0) Uluslararasi Lisansi ile lisanslanmis, agik erisimli bir makaledir.

66


https://orcid.org/0000-0001-9015-7367
https://orcid.org/0000-0001-6091-3205

KUCUKKENDIRCI and YUCEL. Doctors’ Attitudes Towards Brain Drain

mesleki sorumlulugun daha az olacagina ve yurtdisinda hekimligin prestijinin daha ylksek olacagina inananlarin 6lgek puanlari, inanmayanlara

gdére anlamli olarak daha ytiksekti (p<0,05).

Sonug: Bu calisma, doktorlarin ve tip 6grencilerinin yarisindan fazlasinin yurtdisinda calismak istedigini ortaya koymustur. Beyin géciine karsi
olumlu bir tutuma sahip olanlarin belirttigi nedenler, tlkedeki saglik hizmetlerinin gdzden gecirilmesi gerektigine isaret etmektedir.

Anahtar Kelimeler: Co¢, saglik isglict, uluslararasi gog, hekimler, Turkiye

INTRODUCTION

Brain drain is defined as “the departure of highly skilled
professionals, scientists and experts from their own
country to settle and work in another developed country”!
This phenomenon has become a major global issue, with
profound implications for both the sending and receiving
countries. Brain drain results from a combination of
educational, economic, political, and socio-cultural factors.
Pull factors, such as better career opportunities, higher
salaries, access to cutting-edge research and development,
and  superior educational environments, attract
professionals to more developed nations. Conversely,
push factors, including political instability, limited career
development, economic insecurity, and unsafe working
conditions in the home countries, exacerbate this migration
trend.??

Globally, the World Health Organization (WHO) has
highlighted braindrainasa persistentand growing problem,
particularly in the health sector. The COVID-19 pandemic
has exacerbated the migration of healthcare professionals,
driven by increasing global demand for skilled personnel,
disparities in remuneration and increased workplace
pressures in low-income countries.* It is well known that
the world does not have enough doctors and health
workers; and that they are poorly distributed, a situation
that threatens the sustainability of health systems> WHO
estimates that there will be a shortage of 10.2 million
health workers by 2030, mostly in low-and lower-middle-
income countries* It has been recognised for years that
the migration of health workers from low-and middle-
income countries to high-income countries is a global
public health challenge.® The migration of health workers
both to different regions within their own countries and to
different countries is a situation of concern because of its
long-term impact on the countries of origin.’

International mobility of health workers and migration
from countries with shortages can weaken health systems
and increase inequalities if not properly managed* It
is seen as an important socio-economic dynamic that
affects the flow of knowledge and talent around the world.
Developing countries in particular may face shortages of
skilled health workers. This can have a negative impact on
the quality of and access to health care. It has been argued
that brain drain should be considered as a global health

workforce problem and that solutions should be sought
through international cooperation and policy.®'°

In Turkiye, physician brain drain has emerged as a growing
challenge. Despite the country's growing need for health
professionals, dissatisfaction with working conditions,
limited career opportunities, low salaries, and workplace
violence have led many doctors to seek opportunities
abroad." According to recent studies, more than half of
medical students and young doctors in Tlrkiye express
interest in emigrating, underscoring the urgency of
addressing the underlying causes.”™ Such trends not only
exacerbate existing workforce shortages but also hinder
the country’s ability to meet the growing demand for
quality health services.

Civen the global and national significance of brain drain,
this study aims to explore the attitudes of physicians and
prospective physicians in Turkiye towards migration. The
study seeks to examine the demographic and work-life
factors influencing their perspectives, as well as identify
push and pull factors that drive their migration intentions.
By addressing these gaps, this research intends to provide
actionable insights for policymakers to develop retention
strategies, improve working conditions, and formulate
international collaboration policies to mitigate brain drain.

The current study builds upon existing literature by
focusing on a diverse group of physicians and trainees,
offering a nuanced understanding of brain drain in the
Turkish healthcare sector. Additionally, it explores how
international trends and local factors intersect to shape
migration intentions, thus providing a comprehensive
framework for addressing this pressing issue. Through
targeted interventions and policy recommendations,
the findings aim to the global discourse on healthcare
workforce sustainability.

METHODS
Study Design and Participants

The population of this cross-sectional study consisted of
doctors and residents from different institutions across
Turkiye, including public hospitals, private hospitals,
medical schools and family health centres. The sample size
of the study was calculated using the G-power program with
a 95% confidence interval, 5% margin of error, 80% power,
unknown prevalence rate (50%), and a minimum sample
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size of 334. Inclusion criteria for the study were working
as a trainee or doctor, and voluntary participation in the
study, and answering all questions. Twelve participants with
missing information on the survey form were excluded,
and the study was completed with 351 participants.

Ethics committee approval was obtained from the
Necmettin Erbakan University Faculty of Medicine
(decision no:2022/3820, date: 03.06.2022). All participants
were provided with an informed consent form outlining
the study’s objectives and procedures, and only those who
consented participated in the study. The study adhered
to the ethical principles outlined in the Declaration of
Helsinki.

Measurements

Personal Information Form

A 2l-item questionnaire was developed to collect
demographic and occupational data. The first six questions
gathered demographic information, including age, gender,
marital status, and parental status. The remaining 15
questions addressed professional experiences, workplace
characteristics, and participants’ perspectives on the
medical profession and working abroad.

Brain Drain Attitude Scale

The Brain Drain Attitude Scale (BDAS), developed by
Oncu et al.” was used to assess participants’ migration
tendencies. This 16-item Likert-type scale ranges from
“strongly agree” (5 points) to “strongly disagree” (1 point),
with two items reverse-scored. Higher scores indicate
a more positive attitude toward brain drain. The scale’s
reliability was confirmed in this study, with a Cronbach'’s
alpha coefficient of 0.95, consistent with previous findings.

Procedure

Data were collected through an online survey distributed
to doctors and trainees working in diverse institutions.
This method facilitated broad accessibility and ensured
participation from individuals in different regions and
working environments. The survey was administered
anonymously to protect the privacy of participants.

Statistical Analysis

The data were analyzed using the Statistical Package for
the Social Sciences (SPSS) version 18.0 (SPSS Inc., Chicago,
IL, USA). Descriptive statistics, including frequency,
percentage, mean, standard deviation, median, and the
134 quartiles were calculated to summarize the data.
The normality of numerical data was assessed using the
Kolmogorov-Smirnov test. Non-parametric tests, such
as the Mann-Whitney U and Kruskal-Wallis H tests, were
employed to compare non-normally distributed data.
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Pairwise comparisons between groups with significant
results in the Kruskal-Wallis test were conducted using the
post-hoc Mann-Whitney U test with Bonferroni correction.
Additionally, a linear regression analysis was performed to
identify the factors influencing the total score of the BDAS.
A p value of <0.05 was considered statistically significant.

RESULTS

A total of 351 participants (196 female, 155 male) were
included in the study. Of these, 42.2% (n=148) were married,
and 41.3% (n=145) had at least one child. The median
score on the BDAS was 36.00 (29.00-46.00). Statistically
significant differences in scale scores were observed based
on gender, marital status, and parental status. Females
scored significantly higher than males; single participants
scored higher than married participants, and those without
children scored higher than those with children (p<0.001,
p=0.025, and p=0.017, respectively) (Table 1).

In terms of professional roles and workplaces, 61.8% (n=217)
of participants worked in medical schools, while 10.3%
(n=36) worked in city hospitals. The majority of participants
were research assistants (43.0%, n=151), followed by general
practitioners (17.4%, n=61). Of all participants, 51.0% (n=179)
reported being actively employed. Significant differences
in scale scores were observed according to workplace and
professional role. Participants working in family health
centers had significantly lower scores than those working
in provincial/district health directorates and medical
schools. Conversely, participants in provincial/district
health directorates scored higher than those in medical
schools, city hospitals, and state hospitals (p<0.001).
General practitioners had significantly lower scores than
participants in other roles (p<0.001) (Table 2).

A small proportion of participants (7.1%, n=25) had prior
experience working abroad. Notably, 60.4% (n=212) of
participants expressed interest in working abroad, with
67.0% (n=142) of those having researched or taken initiatives
toward this goal. Additionally, 66.4% (n=233) indicated a
desire to work outside the healthcare sector in the future.

Table 1. Comparison of participants’ scale scores with

demographic characteristics

Demographic o . .

variables n (%) Median (IQR) P
Female |196(55.8) |39.00(30.00-49.75)

Gender <0.001
Male 155 (44.2) | 33.00 (27.00-41.00)

Marital Married | 203(57.8) | 35.00 (29.00-44.00) 0.025

status Single 148 (42.2) |39.00(29.00-50.00) |

Child No 206 (58.7) | 37.50 (29.00-49.25) 0.017

presence | Yes 145 (413) | 33.00(28.50-44.00) |

*Mann-Whitney U test, IQR: Interquartile range
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The mean scale scores of participants considering working
abroad were significantly higher than the scores of those
who did not (p<0.001) (Table 3).

Participants who believed that patient burden and
professional responsibility would be lower abroad, and
those who perceived medicine to be more prestigious
abroad had significantly higher scale scores compared
to those who did not hold these beliefs (p=0.032 and
p=0.010, respectively) (Table 4).

According to the results of the linear regression analysis,
when examining the factors affecting the total score of
the BDAS, it was found that the gender variable had a
significant effect. It was found that Men scored on average

2.85 points lower than women. This difference was found
to be statistically significant (p=0.038). It was found that
individuals who thought they would choose medicine again
if given the choice had a higher total scale score by 5.26
points than those who did not want to study medicine or
were undecided, and this result was statistically significant
(p<0.001). The scores of individuals who were satisfied with
the work environment were on average 3.51 points higher
than those who were not satisfied, and this difference was
significant (p=0.011). It was found that the total scores of
individuals who thought they would work abroad were
5.60 points higher than those who did not have this idea
(p<0.001). It was also found that the total scale scores
of individuals who planned to work in a field other than

Table 2. Comparison of participants’ scale scores with work-related characteristics

Variables n (%) Median (IQR) P Post-hoc*
Type of institution worked in

Family health centre? 33(9.4) 29.00 (23.00-37.50)

Provincial/district health directorate® 20 (5.7) 4550 (33.50-60.00)

Medical school* 217 (61.8) 39.00 (29.00-50.00) <0.001* a<b,c
City hospital 36 (10.3) 35.00 (31.00-40.75) b>d.ef
Public hospital® 34(9.7) 32.00 (24.00-36.00)

Private hospital/private practicef 1(3.1) 30.00 (29.00-33.00)

Professional title

General practitioner? 61(17.4) 31.00 (24.00-36.00)

Research assistant doctor® 151 (43.0) 36.00 (29.00-47.00)

Specialiste 56 (16.0) 35.00 (30.00-39.75) <0.001* a<b,c,d,e
Faculty member? 13(3.7) 45.00 (26.00-60.00)

intern doctore 70 (19.9) 4150 (32.75-53.50)

Are you keeping watch?

No 172 (49.0) 35.00 (29.00-44.75) 0196+ i

Yes 179 (51.0) 37.00 (29.00-50.00)

Can you take holidays whenever you want?

No 140 (39.9) 37.00 (25.25-51.00)

Sometimes 88 (25.1) 34.00 (30.00-40.00) 0.159* -

Yes 123 (35.0) 36.00 (30.00-46.00)

Did you choose medicine by choice?

No 48 (13.7) 34.00 (26.75-41.75) 0.100"* i

Yes 303(86.3) 36.00 (29.00-47.00)

Given the choice, would you choose medicine again?

No? 138 (39.3) 31.00 (23.75-39.00)

I'm undecided® 127 (36.2) 37.00 (31.00-47.00) <0.001* c>ab
Yes© 86 (24.5) 46.00 (35.00-60.00)

Are you satisfied with your working environment (physical and social)?

No 196 (55.8) 33.00 (26.00-42.00) <0.001* i

Yes 155 (44.2) 39.00 (31.00-53.00)

*Kruskal-Wallis H test, **Mann-Whitney U test, IQR: Interquartile range
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health in the future were 4.29 points higher than the scores
of those who did not have this idea (p=0.005). On the other
hand, marital status and having children were not found to
have a significant effect on the total scale score (Table 5).

DISCUSSION

The results of this survey of 351 doctors working in different
institutions, designed to determine the attitudes of
doctors and trainee doctors toward the brain drain and to

investigate the demographic and work-related factors that
may be associated with these attitudes, show that 86.3% of
the participants chose medicine willingly. However, about
three quarters of them would not choose medicine if they
were given the right to choose. It was noted that they did
not want to choose again, or were undecided. It is vital that
countries have a sufficient number of qualified doctors to
provide an effective health system.”® It is estimated that
there will be 2.2 doctors per 1000 people in Turkiye in

Table 3. Comparison of participants’ thoughts about working abroad and in a different sector and their scale scores

Variables n (%) Median (IQR) p*
Do you have any experience of working abroad?
No 326 (92.9) 36.00 (29.00-47.00) 0.229
Yes 25(7.1) 33.00 (27.00-44.00) '
Are you thinking of working abroad?
No 139 (39.6) 27.00 (23.00-42.00)

<0.001
Yes 212 (60.4) 37.00 (32.00-51.00)
If you are thinking about working abroad, have you done any research and/or initiatives on the subject? (n=212)
No 78 (36.8) 36.00 (32.00-47.00) 0.591
Yes 134 (63.2) 39.00 (31.75-52.00) '
Would you like to work outside of healthcare in the future?
No 118 (33.6) 42.00 (32.75-60.00)

<0.001
Yes 233 (66.4) 33.00 (27.00-42.50)

*Mann-Whitney U test, IQR: Interquartile range

Table 4. Comparison of scale scores and factors influencing the thoughts of doctors considering working abroad

What factors influence your idea of working abroad? (n=212) n (%) Median (IQR) p*
The idea that working conditions are better abroad

No 38(17.9) 36.00 (30.00-48.00) 0297
Yes 174 (82.1) 38.00 (32.00-51.25)

The idea that patient load and professional responsibility are lower abroad

No 64(30.2) 36.00 (31.00-42.75) 0032
Yes 148 (69.8) 39.50 (32.25-53.00)

The idea of earning a higher salary abroad

No 78 (36.8) 39.00 (32.00-42.25) 0.665
Yes 134 (63.2) 37.00 (31.75-52.00)

The idea that medicine is more respected abroad

No 41(19.3) 35.00 (29.00-49.00) 0.010
Yes 171(80.7) 39.00 (32.00-51.00)

Family reasons (such as children’s education)

No 153(72.2) 39.00 (33.00-52.00) 0.0462
Yes 59 (27.8) 35.00 (31.00-50.00)

The idea that professional knowledge and skills will increase abroad

No 140 (66.0) 39.00 (32.25-53.00) 0.033
Yes 72 (34.0) 35.00 (31.00-47.00)

*Mann-Whitney U test, IQR: Interquartile range
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Table 5. Linear regression results for factors affecting the total score of the Brain Drain Attitude Scale

Variables ] Std.error | p 95% ClI
Gender (ref: female) -2.85 137 0.038 -5.55- -1.15
Marital status (ref: married) -0.63 1.75 0.719 -4.09-2.82
Child presence (ref: no) -1.09 1.90 0.566 -4.84-2.65
Given the choice, would you choose medicine again? (ref: no) 526 0.88 <0.001 3.51-7.00
,(A”ret]ec:)l/qool,)l satisfied with your working environment? (physical and social) 35] 137 0.011 0.81-620
Are you thinking of working abroad? (ref: no) 5.60 133 <0.001 2.96-8.23
Would you like to work outside of healthcare in the future? (ref: no) -4.28 1.50 0.005 -7.24--132
Cl: Confidence interval, Std.: Standard

2022, which is lower than the Organisation for Economic
Cooperation and Development average.” The availability
of a sufficient number of doctors, who play an important
role in the provision of health services, is crucial for the
accessibility and quality. Although there are differences
between countries, both medical education and the
profession of medicine require intensive, continuous and
long-term work. In addition, factors such as the lack of
consideration of individual characteristics when choosing
a profession, administrative problems, income inequality,
working conditions, and the increase in violence in health
care may be reasons why people regret their choice of
profession. As causality was not questioned in our study,
this situation is limited to the researchers’ prediction.

A significant proportion of participants expressed
dissatisfaction with their profession, with 66.4% indicating
a desire to leave the healthcare sector and 67.0% actively
researching or initiating steps to work abroad. These
findings align with international studies that identify
inadequate remuneration, long working hours, and lack
of career advancement opportunities as key push factors
for migration."4822 |n Turkiye, recent reports from the
Turkish Medical Association confirm this trend, showing a
sharp increase in doctors applying for certification to work
abroad.’

This study observed gender-based differences in migration
intentions, with female doctors more likely to consider
working abroad. While previous studies in Turkiye did not
find significant gender differences in attitudes towards
brain drain, global data indicate that female healthcare
professionals experience higher rates of burnout, sleep
disturbances, and mental health challenges, which
may influence their migration decisions.®? Enhancing
workplace support systems, implementing policies
that promote work-life balance, and addressing gender
disparities in professional development may help retain
female physicians.

Additionally, single participants and those without children
were more likely to express migration intentions than
their married counterparts. This aligns with international
research, which suggests that single individuals experience
fewer constraints in terms of family responsibilities and are
more mobile when making career decisions.”®% Policies that
improve work-life balance and provide financial incentives
for professionals with families may help mitigate migration
trends among this group.?

General practitioners were found to be less likely to
consider migration compared to specialists and trainees.
However, studies from countries like Sudan and Romania
indicate that general practitioners are often more likely to
migrate due to limited career progression opportunities
in their home countries.?>?® These variations suggest that
country-specific factors, such as the structure of the
healthcare system, availability of residency positions, and
career incentives, play a crucial role in shaping migration
patterns.

Among the 212 participants who were considering a career
abroad, those who believed that the burden of patients
and professional responsibility would be lower abroad and
those who believed that the prestige of medicine would
be higher abroad, had a more positive attitude towards the
brain drain. In a survey of 3690 general practitioners across
Turkiye, more than half cited working conditions in Turkiye
as a reason for wanting to work abroad. More opportunities
to work abroad, higher salaries, and the idea that their
children would receive a better quality of education were
cited as important factors for migration.?® In another study,
medical students said they wanted to migrate because of
better living standards, higher salaries, working conditions
in Turkiye and violence in the health sector®™ In a study
conducted in lreland, better career opportunities were
identified as the most important reason influencing the
intention to migrate! In a study of medical students
in Uganda, high salaries, good working conditions, and
political stability were cited as reasons for wanting to
work abroad." In a study by Vanasse et al,'° dissatisfaction
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with professional life was shown to be a strong driver of
physician migration.

According to the study’s regression analysis, male doctors
have less favorable attitudes toward brain drain, and those
who have expressed a desire to work outside the health
sector also have lower scores. Conversely, individuals
who would choose medicine again are satisfied with
their working environment, or are considering practicing
abroad demonstrate higher attitude scores towards brain
drain. No significant effects of marital status, and having
children on attitudes towards brain drain were found.
These results align with existing literature on factors
influencing healthcare professionals’ attitudes towards
brain drain. A study by Guven Ozdemir et al.¥ identified
that income levels indirectly affect attitudes towards brain
drain through life satisfaction, suggesting that financial
considerations and job satisfaction play crucial roles in
shaping these attitudes. Furthermore, research indicates
that poor remuneration, unfavorable working conditions,
and limited career advancement opportunities are
significant push factors driving healthcare professionals
to consider migration. These factors contribute to job
dissatisfaction, prompting individuals to seek better
opportunities abroad.?® The desire to practice medicine
abroad, as observed in individuals with higher attitude
scores towards brain drain, is often driven by the pursuit
of better working conditions, higher salaries, and advanced
training opportunities. This aligns with findings that
highlight the role of professional development and quality
of life improvements as key motivators for migration
among healthcare workers? The lack of significant
effects of marital status and having children on attitudes
towards brain drain suggests that professional factors may
outweigh personal considerations in influencing migration
intentions. This is consistent with studies that emphasize
the predominance of career-related factors over personal
circumstances in decisions to migrate3° In summary, the
findings corroborate existing research that identifies job
satisfaction, professional development opportunities,
and working conditions as primary factors influencing
healthcare professionals’ attitudes towards brain drain.
Addressing these issues through policy interventions aimed
at improving remuneration, working conditions, and career
advancement prospects may help mitigate the brain drain
phenomenon in the healthcare sector.

According to the research results, the research group
consists of research assistants (43.0%), general practitioners
(17.4%), trainees (19.9%), and specialists (16.0%). However,
the participation rate of faculty members is quite low
(3.7%), which can be considered an important limitation
in terms of sample representation. The low participation
of faculty members may limit the generalisability of
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the overall results of the study to all physician groups.
Considering that attitudes towards brain drain may vary
according to career stage, migration tendencies and
motivations of individuals in academic positions are not
sufficiently represented, may result in the study findings
being more focused on a specific occupational group.
It has been emphasised in the literature that faculty
migration decisions are generally influenced by factors
such as research opportunities, academic freedom and
financial incentives?®?® In this context, future studies
using methods that allow for a more balanced sample
distribution may help to more comprehensively assess the
attitudes of physicians, especially those at different stages
of their academic careers towards brain drain. In addition,
qualitative studies aimed at understanding the reasons
for the low participation of faculty members may explore
more deeply the motivations of this group towards brain
drain.

Study Limitations

Our study has a number of limitations. Due to the cross-
sectional design of the study, causal relationships between
different factors related to attitudes towards brain drain
could not be assessed in the long term. In addition, there is
heterogeneity in terms of inclusion in the study, depending
on the status of the doctors and medical students
participating. The number of doctors working as research
assistants is relatively higher, while the number of doctors
working as faculty members is lower. Conducting a similar
study with a larger sample size and a more homogeneous
distribution of status could overcome this limitation.
The migration intentions of doctors were not assessed
in depth; the research is limited to the participants’
responses to the survey items. Participant bias should
be considered as an important limitation of this study.
It is possible that participants responded based on their
personal experiences, professional expectations, and
perceptions of current working conditions when reporting
their attitudes towards brain drain. It should be borne in
mind that individuals may exhibit a social acceptability
bias when expressing their views on an issue that is
influenced by socio-economic and political factors, such as
brain drain. In addition, as the study is based on voluntary
participation, individuals who are more interested in
brain drain or have stronger views on the subject may
be more likely to participate in the study. This may limit
the representativeness of the study for all doctors in the
general population. Despite all these limitations, this study
will contribute to the literature as a pioneering study on
the brain drain of physicians in our country. At the same
time, based on the results of this study, these findings may
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help policy makers and managers to improve both the
education and working conditions of health professionals.

CONCLUSION

This study highlights critical factors influencing health
workers' attitudes towards brain drain and underlines
the urgent need for targeted interventions to reduce its
impact. The findings suggest that a significant proportion of
doctors and doctors in training are considering emigrating
primarily because of unfavourable working conditions,
income inequalities, and concerns about professional
respect and security. In addition, the high proportion of
participants who expressed a desire to leave the health
sector altogether points to a deeper systemic problem
that goes beyond migration alone.

To effectively address the brain drain, policy-makers
should implement multi-faceted strategies aimed at
improving both the working environment and long-
term career satisfaction of health workers. These include
improving workplace safety, providing reasonable working
hours, and reducing administrative burdens, which can
help keep health workers in the system. Priority should
also be given to tackling violence in the workplace, which
has consistently been cited as a deterrent to retention.
Providing in-country scholarships, research funding,
and professional development opportunities can help
retain talent, especially among teachers and specialists.
Addressing gender inequalities by implementing policies
that support work-life balance, mental health resources,
and family-friendly workplace policies can alleviate some
of the pressures that lead to migration, especially among
female physicians. Given that a significant proportion of
physicians regret their decision to enter medicine, early
career counselling and support mechanisms should be
integrated into medical education to help students make
informed decisions about their career paths.

The low participation of faculty members in this study
highlights a gap in understanding migration trends among
senior health professionals. Future research should focus
on this group in order to develop more comprehensive
strategies for retaining experienced health professionals. In
addition, more studies using mixed-methods approaches,
including qualitative interviews, may provide deeper
insights into the underlying motivations and deterrents that
influence brain drain. Ultimately, managing the brain drain
in the health sector requires proactive, well-structured
policy interventions that address both economic and
professional concerns. By prioritising the well-being,
job satisfaction, and career prospects of health workers,
countries can build health systems that are more resilient
and sustainable in the face of workforce shortages.
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Safra Camuru Tespit Edilen Yenidogan Yogun Bakim Hastalarinin

Degerlendirilmesi

Evaluation of Biliary Sludge in Neonatal Intensive Care Patients
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Amag: Bu calismada yenidogan yogun bakim (YDYB) Unitesinde takip edilen bebeklerde safra
¢amurunun siklig, tanimlanmis risk faktorlerinin varligi ve klinik seyrinin degerlendirilmesi
amaglanmistir.

Yontem: Retrospektif, kesitsel olarak planlanan bu c¢alismaya, Temmuz 2023-Temmuz 2024 yillari
arasinda, 2 ayri 3. basamak YDYB Unitesinde yatan ve rutin olarak batin ultrasonografi taramasi yapilan
bebeklerin tamami alind. Safra kesesine ait ultrasonografik bulgular, safra kesesi icerigi normal olanlar,
izole safra camuru ve safra camuruna eslik eden mikrolitiyazis saptananlar seklinde siniflandirildi.

Bulgular: Calismaya alinan 552 bebegin 23 tanesinde safra camuru tespit edildi, safra camuru siklig %4,16
idi. Safra camuru tespit edilen bebeklerin ortalama dogum agirligi 21742629 gr, ortalama gebelik yasi
34,3+2,6 haftaydi. Safra camuru %69,5 ile erkek bebekler arasinda daha yaygindi. Safra camuru tespit
edilen olgularin 5'inde (%21,7) mikrolitiazis eslik etmekteydi. Safra camuru olan bebeklerin 14'inde
(%60,9) erken neonatal sepsisi, 19'unda (%82,6) enteral beslenme yetersizligi, 8'inde (%34,8) safra camuru
tespit edildigi sirada total parenteral niitrisyon uygulanmaktaydi. izole safra camuru olan bebeklerde
neonatal sepsis, mikrolitiyazis eslik eden bebeklerde intrauterin blylime geriligi anlamli derecede daha
sikti. Olgularin tamaminda safra camuru ve mikrolitiyazis icin spontan dizelme gozlendi.

Sonug: Yenidogan ve cocuklarda safra camuru hakkinda sinirli bilgi mevcuttur. Calismamizda, YDYB
hastalarini iceren genis bir seride safra camuru sikliginin genel poptlasyona gore yutksek oldugu ve
erkek bebekler arasinda yaygin oldugu literatirde ilk kez gdsterilmistir. Safra camurunun dogal seyri
izlendiginde tedavi gereksinimi veya komplikasyonlarla iliskili olmayan dinamik bir durum oldugu
gosterilmistir.

Anahtar Kelimeler: Safra camuru, safra tasl, yenidogan yogun bakim

ABSTRACT

Obijective: This study aimed to evaluate the frequency of biliary sludge, the presence of defined risk
factors, and the clinical course in infants followed in the neonatal intensive care unit (NICU).

Methods: This retrospective, cross-sectional study included all infants hospitalized in two separate
tertiary NICU and who underwent routine abdominal ultrasonography screening between July 2023 and
July 2024. Ultrasonographic findings of the gallbladder were classified as those with normal gallbladder
content, isolated biliary sludge, and microlithiasis accompanying biliary sludge.

Results: Bile sludge was detected in 23 of 552 infants included in the study, and the frequency of bile
sludge was 4.16%. The mean birth weight of infants was 21741629 g, and the mean gestational age was
34.3%2.6 weeks. Bile sludge was more common among male infants with 69.5%. Neonatal sepsis was
significantly more common in infants with isolated bile sludge, and intrauterine growth retardation was
significantly more common in infants with microlithiasis. Spontaneous resolution of biliary sludge and
microlithiasis was observed in all cases.

Conclusion: There is limited information about biliary sludge in newborns and children. In our study,
it was shown for the first time in the literature that the frequency of biliary sludge is higher than the
general population and is common among male infants in a large series of NICU patients. When the
natural course of biliary sludge is observed, it is shown to be a dynamic condition that is not associated
with the need for treatment or complications.

Keywords: Biliary sludge, gallstones, neonatal intensive care
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GIRiS

Fetls ve yenidoganda, safra kesesi karacigerin visseral
yuzinde, ventral olarak yerlesmis, ultrasonografide
umblikal venin yaninda, ekojenite vermeyen ve Doppler
incelemede akis gdstermeyen, uzun sekilli, ince duvarli
bir yapi olarak izlenir!? Safra camuru (sludge), safradaki
¢6zinen maddeler c¢okeldiginde ortaya c¢ikan partikalli
madde ve safra karisimi olarak tanimlanabilir. Safra
kesesinde camur olusumunun patogenezinde, safra kesesi
taslarininkine benzer sekilde, staz ve bozulmus safra kesesi
motor fonksiyonlari dnemli bir rol oynar. Safra kesesi
camuru, safra kesesinde uzun sure kalan c¢okeltiyi ifade
eder, bu c¢okeltiler protein-lipit kompleksleri, safra kesesi
tarafindan salgilanan mukus icine gdmuli kolesterol
monohidrat kristalleri, kalsiyum bilirubinat granulleri ve
palmitat veya stearat gibi kalsiyum tuzlarinricerir3Camurun
kimyasal bilesimi klinik ortama baglidir. Cogu hastada
camur, gesitli oranlarda kalsiyum bilirubinat ve kolesterol
kristallerinden olusur.”

Safra kesesi ¢camuru, ultrasonografide distk amplitttli
homojen ekojeniteler seklinde gorulir, arka duvarda
tabakalasir ve siklikla Gstlinde ekojenite vermeyen safra ile
sivi-siviseviyesiolusur,safrakesesitaslariileiliskiliolmadikca
arka akustik golgelenmeye neden olmaz.>¢Safra camuru es
anlaml olarak, safra kumu, safra tortusu veya kalin safra
olarak da bilinir. Safra mikrolitiyazisi ise, safra camuru ile
esanlamli olarak kullanilmasi dogru degildir. Mikrolitiyazis
ultrasonografide, safra kesesinde posterior akustik
golgelenme olmadan, 0,5-2 mm’lik klUcUk ekojeniteleri
ifade eder. Safra camuru mikrolitiyazisi bilesiminde
bulundurabilir. Cogu zaman ¢amur kendiliginden ¢ozulur,
bazi durumlarda mikro ¢okeltiler muhtemelen toplanir ve
bUydr, safra tasi olusumuna neden olabilir.

Safra camuru tim yas gruplarinda gorulebilen bir durum
olup, yetiskin yas gruplarinda en sik gebelik, obezlerde
hizli kilo kaybi; oral alim yapilmayan total parenteral
beslenme (TPN) kullanimiyla ilgili kritik hastaliklarla,
mide ameliyatlarindan sonra, kemik iligi veya organ nakli,
seftriakson ve oktreotid gibi baziilaglarlailiskili olarak rapor
edilmistir” Yenidogan ve infantil dénemde safra ¢camuru
olusumuna yol agan risk faktorleri arasinda; parenteral
beslenme, prematlre dogum, ditretikler, sefalosporinler,
konjenital kalp hastaliklari, hemolitik durumlara bagli
artmis bilirubin yUkU, enfeksiyon, aclik, dehidratasyon,
kistik fibrozis ve malabsorbtif sendromlar yer almaktadir®
Ozellikle cocukluk yas grubunda, seftriakson kullanimiyla,
safra camuru ve safra tasi olusumu arasindaki iliski iyi
tanimlanmistir’  Yenidogan ve cocukluk déneminde
safra taslari, ABO ve Rh izo-immdunizasyon, diger
hemolitik hastaliklar, kolestaz, safra yollarinda konjenital
malformasyonlar, karaciger fonksiyon bozukluklari, sepsis,
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prematlre bebeklerde enteral beslenme yetersizligi
ve TPN uygulamasi, furosemid uygulamasi, seftriakson
ve ailesel yatkinlik gibi gesitli durumlarla iliskili oldugu
bildirilmistirBu calismada yenidogan yogun bakim (YDYB)
Unitesinde takip edilen bebeklerde safra ¢amurunun
sikligl, tanimlanmis risk faktorlerin varligi ve klinik seyrinin
degerlendirilmesi amaclanmistir.

YONTEM

izmir Tinaztepe Universitesi, Galen ve Buca Hastaneleri
YDYB Unitelerinde Temmuz 2023-Temmuz 2024 yillan
arasinda yatan ve yasaminin ilk haftasinda batin ultrasonu
yapilan bebekler ¢calismaya dahil edildi. Major konjenital
anomali ve bilinen kromozom anomalisine sahip bebekler
ve safra yollarinda dogumsal anomalisi olan bebekler
calisma disi birakildi. Batin ultrasonografi degerlendirmesi
Canon Aplio a (Canon Medical Systems, Tokyo, Japan)
cihazi ve 14L5 lineer transdiser ile yapilmistir. Safra
¢amurunun ultrasonografik tanisi, safra kesesinde akustik
gblgelenme olusturmayan diffiz ekojenite seklinde
gozlenen intraluminal bir sediment olarak tanimlanmistir
(Sekil 1). Safra mikrolitiyazisi, <2 mm boyutlarinda posterior
akustik golgelenme olusturmayan ekojeniteler olarak
tanimlanmistir (Sekil 2). Safra kesesine ait bulgular, safra
kesesi icerigi normal olanlar, safra camuru bulunduranlar,
safra camuruna eslik eden mikrolitiazis lehine noktasal
ekojeniteler bulunduranlar seklinde siniflandiritmistir.
Batin ultrasonografisinde safra kesesi ¢camuru oldugu
tespit edilen yenidogan bebeklerin tibbi kayitlari, yas,
cinsiyet, bilinen predispozan faktorler, iliskili durumlar,
klinik  bulgular, laboratuvar anormallikleri, diger

ultrasonografi bulgulari, tedavi ve sonuglar agisindan
gbzden gecirildi. Erken neonatal sepsis (ENS) tanimi,
yasamin ilk 3 ginunde (<72 saat) saptanan kan kulturt

Sekil 1. Safra camuruna ait ultrasonografik goérintm.
Beyaz ok: Safra kesesi icerisinde seviye veren, camur ile
uyumlu yogun igerik



Sekil 2. Safra camuru ve mikrolitiazise ait ultrasonografik
goérinum. Beyaz ok: Safra kesesi
veren yogun icerik ve mikrolitiazis ile uyumlu noktasal

ekojeniteler

icerisinde seviye

ISCAN ve OZENBAS. Safra Camuru

pozitifligi ve/veya klinik ve laboratuar bulgulariyla klinik
sepsis olarak tanimlandi’® Yenidogan sepsisi tanisinda
European Medicines Agency sepsis skorlama sistemi
kullanildi." Bebegin gunlik sivi ve kalori ihtiyacinin
yarisindan fazlasi enteral yol ile karsilanamiyorsa, enteral
beslenme yetersizligi olarak kabul edildi. Safra ¢amuru
ve mikrolitiyazis tespit edilen bebeklerin kontrol batin
ultrasonografisi haftalik periyodlarla taburculuga veya
normal bulgular elde edilene kadar devam edildi.

istatistiksel Analiz

istatistiksel analiz icin IBM SPSS Statistics for Windows,
Version 25.0 (Armonk, New York: IBM Corp.) programi
kullanildi. Normal dagilima uygunluk icin Kolmogrov-

Simirnov ve Shapiro-Wilk testleri kullanildi. Sadrekli
degiskenlerde, normal  dagilima uyan verilerde,
ortalamatstandart sapma, normal dagilama uymayan

verilerde ise ortanca (minimum-maksimum) degerleri
ile sunuldu. Kategorik degiskenler ise frekans ve ylzde

Tablo 1. Safra kesesi camuru tespit edilen yenidogan yogun bakim hastalari klinik serisi
Tespit giinii/
Olgu Dogum haftasi | Dogum agirligi (gr) | Cinsiyet | normale déniis Ek bulgular Risk faktorleri
glin
] 33,00 1945 E 4. giin/11. gan - Srft‘?lz"?igtsii“em" ENS, TPN, aclik
2 33,00 1625 E 5.gun/12. giin - Aglik, antibiyotik
3 38,00 3470 E 2.gltn/10. giin - Antibiyotik
4 35,00 1800 K 3.gln/12. glin - ENS, antibiyotik, TPN, aclik
5 27,00 880 K 43.guin/90. glin - ENS, antibiyotik, TPN, aclik
6 35,00 1400 K 5. gtin/14. giin Mikrolitiazis Sjﬁgﬁfﬁf@ﬁﬁg ';flic'
7 36,00 1800 E 10. gin/17. glin Mikrolitiazis IUBG, antibiyotik, aclik
8 38,00 2860 E 6.gun/15. gin - ENS, antibiyotik, aglik
9 34,00 1800 K 5.gun/12. giin - ENS, antibiyotik, TPN, aglik
10 33,00 1900 E 23.gln/35. giin - ENS, antibiyotik, TPN, aclik
11 33,00 2100 K 6.gin/12. gin Mikrolitiazis Antibiyotik, TPN, aclik
12 34,00 1960 K 5. gun/14. giin - Antibiyotik, aclik
13 34,00 2670 E 5.gun/12. giin - ENS, antibiyotik, aglik
14 34,00 2060 E 5.gun/12. giin Mikrolitiazis ENS, antibiyotik, aglik
15 34,00 2085 E 2.gun/10. giin - ENS, antibiyotik, acglik
16 40,00 3300 E 2.gun/15. glin - ENS (kultur pozitif), antibiyotik
17 35,00 1760 E 2.gun/7.gln Mikrolitiazis Antibiyotik, aclik
18 37,00 3210 E 6.gin/12. glin - ENS, antibiyotik, aglik
19 35,00 2650 E 6.gln/12. gin - Antibiyotik, hemoliz
20 33,00 1700 E 2.gun/14. giin - Antibiyotik, aclik
21 35,00 2200 K 2.gln/10. giin - ENS, antibiyotik, aclik
22 35,00 2200 E 2.gln/10. giin - Hemoliz, ENS, antibiyotik, aclik
23 30,00 1800 E 6. gun/14. glin - ENS, antibiyotik, TPN
E: Erkek, K: Kadin, ENS: Erken neonatal sepsis, TPN: Total parenteral beslenme, IUBG: intrauterin blyiime geriligi
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degerleri ile sunuldu. Gruplar arasi karsilastirmalarda
surekli degiskenler icin t-test ve Kruskal-Wallis testi
kullanildi, kategorik degiskenlerin karsilastirilmasinda ise
ki-kare analizi uygulandi. Sonuclar %95 given araliginda,
anlamllik p<0,05 olarak degerlendirilmistir.

BULGULAR

Bir yilik calisma periyodu boyunca, calisma merkezlerine
ait YDYB unitelerinde takip edilen ve batin ultrasonu
taramasi yapilan toplam 552 bebek calismaya alindi.
Calismaya alinan bebeklerden 23 tanesinde safra camuru
tespit edildi, calisma poptlasyonumuzda safra ¢amuru
sikligl %4,16 idi. Safra camuru tespit edilen 23 olguyu iceren
klinik seri Tablo 1'de 6zetlenmistir. Safra camuru olgularinin
cinsiyet dagilimina bakildiginda, 7'si (%30,5) kiz, 16's1 (%69,5)
erkekti. Safra ¢amuru tespit edilen bebeklerin gebelik
yasl ortalama 34,3%2,6 haftaydi, gebelik yas dagilimina
bakildiginda en dustuk 27 en buytk 40 haftaydi [medyan
34 hafta, ceyrekler arasi agiklik (IQR) 2 haftal. Dogum
agirlig ortalama 2174629 gr, dogum agirigr dagilimina
bakildiginda, en kiiglik 880 gr en bliylk 3470 gr'di (medyan
2060 gr, IQR 850 gr). Safra gamuru tespit edilen 23 bebegin
19'unda dogum agirligl gebelik yasina uygundu (%82,6),
4'inde ise dogum agirligi gebelik yasina gore dusuk olup
intrauterin baytme geriligi (IUBG) mevcuttu (%17,4). Safra
¢amuru tespit edilen 23 bebegin dogum 6ncesi dykistine
bakildiginda, 19'unun (%82,7) annesinde bilinen bir hastalik
yokken, 2'sinde (%8,7) gebelik hipertansiyonu, 'inde (%4,3)
gebelik diyabeti ve 1'inde (%4,3) talasemi minér mevcuttu.
Safra ¢amuru tespit edilen bebeklerden 2'sinde (%8,7)
ozefagus atrezisi, 1'inde (%4,3) Pierre Robin sekans ile
konjenital anomali mevcut. Safra camuru tespit edilen 2
bebekte (%8,7) ABO izoimmiunizasyon ile birlikte direkt
coombstesti pozitifti. Safra camuru tespitedilen23 bebegin,
14'Gnde (%60,9) ENS tanisi konuldu. Bebeklerden 13'U
kaltar negatif kinik sepsisken, 1 tanesinde kultur pozitifligi

Tablo 2. Safra camuru tespit edilen bebeklere ait 6zellikler

Degisken OrtalamatSS
Cestasyonel yas (hafta) 34,3%2,6
Dogum agirligi (gram) 21741629
Cinsiyet n (%)

Kiz 7 (%30,4)

Erkek 16 (%69,6)
Gebelik yasina gére dogum agirligi n (%)
Intra uterin buytme geriligi 4 (%17,40)
Normal 19 (%82,60)
Annede hastalik n (%)
Cestasyonel diyabet 1(%4,3)
Gestasyonel hipertansiyon 2(%8,7)
Talasemi minér 1(%4,3)
Konjenital anomali n (%)
Ozefagus atrezisi 2 (%8,7)
Pierre Robin sekans 1(%4,3)
ABO uyusmazligi, sayi (%) 2 (%8,7)
Erken neonatal sepsis n (%)
Kultir pozitif ENS 1(%4,3)
Klinik ENS 13 (%56,6)
Toplam 14 (%60,9)
Antibiyotik n (%)
Ampisilin ve amikasin 18 (%78,3)
Vankomisin ve amikasin 3(%13)
Vankomisin ve meropenem 2 (%8,7)
Safra kesesi bulgular
Sadece safra camuru 18 (%78,3)
Safra camuru ve mikrolitiazis 5(%21,7)
Total parenteral nutrisyon n (%)
TPN var 8 (%34,8)
TPN yok 15 (%65,2)
Enteral beslenme yetersizligi n (%)
Var 19 (%82,6)
Yok 4 (%17,4)

SS: Standart sapma, ENS: Erken neonatal sepsis, TPN:

beslenme

Total parenteral

Tablo 3. izole safra camuru tespit edilen ve safra camuruna mikrolitiazis eslik eden bebeklerin karsilastirmasi

Parametre izole safra camuru Mikrolitiazis
n (%) (n=18) n (%) (n=5) P

Gestasyonel yas (hafta) 34,6%1,14 34,33%2,9 0,761
Dogum agirligi (gram) 2225+673 1992+439 0,378
Cinsiyet

Erkek 13 (%72,3) 3(%60) 0,08

Kiz 5(%27,7) 2 (%40) 0,06
Safra camuru tani giint 71%21 5,6+2,8 0,570
IUBG 1(%5,5) 3 (%60) 0,005*
Erken neonatal sepsis 13 (%72,2) 1(%20) 0,034*
Enteral beslenme yetersizligi 16 (%88,8) 3(%60) 0,510
Total parenteral nutrisyon 6 (%33,3) 2 (%40) 0,782

*p<0,05. IUBG: intrauterin biiytime geriligi
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(Streptococcus viridans) mevcuttu. Safra camuru tespit
edilen olgularin tamaminda antibiyotik kullanim 6ykusu
mevcuttu, safra camuru tespit edildigi sirada kullanilmakta
olan antibiyotik tedavileri Tablo 2'de g&sterilmistir. Safra
camuru medyan 5. giinde tespit edildi (en erken 2. gin, en
gec 43). Safra camuru tespit edilen olgularin 5'inde (%21,7)
mikrolitiazis eslik etmekteydi. Bebeklerden 8'inde (%34,8)
safra camuru tespit edildigi sirada TPN uygulanmaktaydi
ve 19'unda (%82,6) enteral beslenme yetersizligi, aclik
vardi. Safra camuru tespit edilen bebeklerde tam enteral
beslenmeye ulagsma yasi ortanca 22 giindu. Safra ¢gamuru
olan 23 bebekten 3'Uinde (%13) safra camuru tespit edildigi
sirada aspartat amino transferaz ve alanin aminotransferaz
yUksekligi mevcuttu, 23 bebegin safra camuru tespit
edildigi sirada ortalama total bilurubin degeri 8,3%1,86 mg/
dL, ortalama direkt bilurubin degeri 0,8+0,17 mg/dL olarak
tespit edildi. Safra ¢amuru olan bebeklerin tamaminda
safra camurunun ultrasonografik olarak duzeldigi goruldu,
herhangi bir komplikasyon gelismedi. Kontrol batin
ultrasonografisinde normal safra kesesi bulgulari tespit
edilme giini medyan 12. giindi (en erken 7. glin, en gecg
90. gun). Safra camuruna eslik eden mikrolitiyazisi olan
ve sadece safra camuru olan bebekler karsilastirildiginda,
ortalama gebelik haftalar (sirasiyla 34,33+2,9 ve 34,6114,
p=0,761) ve dogum agirliklari (sirasiyla 1992%439 ve
2225+673. p=0,378) ve ilk tani glnu (sirasiyla 5,6%2,8 ve
7121, p=0,570) arasinda anlamli fark tespit edilmedi. izole
safra camuru ve mikrolitiyazisi olan bebekler, risk faktorleri
acisindan karsilastirildiginda, izole safra camuru grubunda
neonatal sepsis (p=0,034), mikrolitiyazis eslik eden grupta
ise IUBG anlamli derecede daha sikti (p=0,005) (Tablo 3).

TARTISMA

Yenidogan ve cocukluk yas grubunda safra camuru ve
safra taslariyla ilgili bilgi, yetiskinlere kiyasla daha sinirlidir.
Literaturdeki az sayida galismaya bakildiginda cocukluk
yas grubunda safra ¢amuru prevalansini %l1,46 olarak
bildirilmistir® Antenatal dénemde yapilan ultrasonografik
taramalarda ise fetal safra kesesinde ekojenik materyal
gortlme sikligi populasyona gore degismekle birlikte
genel olarak %l1in altinda oldugu cesitli calismalarda
rapor edilmistir?* Epidemiyolojik veriler fettslerde safra
kesesinde ekojenik materyal gelisiminin 3. trimesterde
oldugunu gostermektedir, ge¢ fetal déneme ait bu
veriler, devami niteligindeki erken neonatal dénemi
de yansitabilir? Calismamizda YDYB hastalari arasinda
safra camurunun sikligr %4,16 olarak bulunmustur. Genel
populasyona ile karsilastirildiginda ylUksek safra ¢camuru
sikligl, safra camuru gelisiminde rol oynayan enfeksiyon,
enteral beslenme yetersizligi, parenteral beslenme
gibi faktorlerin YDYB hastalari arasinda sik olmasiyla
aciklanabilir. Calismamizda safra ¢amuru erkek bebekler

ISCAN ve OZENBAS. Safra Camuru

arasinda daha yaygin oldugu bulunmustur. Eriskin yas
grubunda ve ergenlik doneminde safra kesesi taslari ve safra
¢amuru kadinlarda daha yaygindir, 6zellikle gebe kadinlar
arasinda yaygin olan safra ¢camuru safradaki kollesterol
satlrasyonunun arttigl zamana karsilik gelir” Genel olarak
cocukluk yas grubunda safra camuru hem erkeklerde hem
de kiz ¢cocuklar arasinda gortldugu, cinsiyete gore farklilik
gostermedigini bildirilmistir® Calismamizda, YDYB hastalari
arasinda erkek bebeklerde safra camurunun daha sik
gorulmesi, cinsiyetten ziyade premattre erkek bebeklerin
kiz bebeklere kiyasla enfeksiyona yatkinlik, beslenme
problemleri, ila¢ kullanimi veya diger saglik sorunlari gibi
risk faktorlerine daha fazla maruz kalmasiyla iliskili olabilir.

Wesdorp ve ark?®safra kesesi taslari ve safra camuru olan
cocuklarin %20-30'unda orak hicreli anemi, sferositoz,
talasemi major gibi hemolitik hastaliklarin, %40-50'sinde
TPN, uzun sureli aglik, gastrointestinal hastaliklar, ilag
kullanimi,  konjenital safra malformasyonlari, kronik
karaciger hastaliklari ve kistik fibroz gibi hemolitik olmayan
durumlarin ve %30-40'inda ise predispozan faktorlerle
iliskili olmayan idiyopatik nedenlerin rol oynadigini
bildirmistir. Cocukluk yas grubunda safra camuru ve safra
taslarina yatkinlik olusturan faktorler incelendiginde,
TPN'nin safra camuru icin olasi ana predispozan faktor
oldugu gorilmuis; ancak safra tasi ile TPN arasinda anlamli
bir iliski saptanmamistir. Ayrica, safra tasi olan hastalarin
yalnizca kigtk bir kisminda safra camurunun eslik etmesi
nedeniyle, safra camuru ve safra tasl patogenezinin farkli
mekanizmalarla gelisebilecegi dustniulmektedir® TPN'ye
bagli olarak safra bilesimi ve safra asidi metabolizmasindaki
anormallikler, 6zellikle ikincil safra tuzlari deoksikolat ve
litokolatin bagirsakta artisi, safra stazina yol acabilir” TPN
ile beslenen hastalarda safra kesesi kontraktilitesindeki
degisiklikler, TPN ile iliskili safra camuru olusumunda ana
risk faktorinin bozulmus safra kesesi motilitesi oldugu
hipotezini desteklemektedir” Uygulanan TPN sUresi ile
safra camuru gelisimi arasinda dogrusal bir iliski oldugu
ve TPN sUresi uzadikga safra camuru gelisme oraninin
arttigl gosterilmistir® Calismamizda safra camuru medyan
5. ginde tespit edilmistir ve olgularin %34,5inde TPN
almakta iken safra camuru tespit edilmistir. Calismamizda
en sik gorilen risk faktorleri, enteral beslenme yetersizligi,
antibiyotik kullanimi, neonatal sepsis olarak bulunmustur.
Farkli predispozan sebeplerle ortaya cikabilen safra
¢amurunun gelisiminde safra stazi 6nemli bir rol
oynamaktadir. Enteral beslenme ile birlikte duodenuma
ulasan yag asitleri ve aminoasitlerin etkisiyle mukozal
enteroendokrin  hicrelerden salinan  kolesistokinin,
pankreastaki enzimlerin salgilanmasini ve safra kesesinin
kasilmasini  saglar. Enteral beslenme yetersizligi ve
aclik, parenteral beslenen bebeklerde oldugu gibi
safra kesesi kontraktilite degisiklikleri ve safra staziyla
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iliskilidir” Bilirubin metabolizmasi agisindan, bilirubin
karacigerde diglukuronid asit ile konjuge olarak safraya
salgilanir, konjuge bilirubinin, konjuge olmayan bilirubine
déntisimu, glukuronidaz enziminin varliginda gerceklesir.
Glukuronidaz aktivitesi, mikroorganizmalar tarafindan
Uretilir ve ayrica safra epitelinden kaynaklanir. Enfeksiyon
ve safra yollarinin enflamatuvar durumlarinda glukuronidaz
aktivitesinin artisi, konjuge olmayan bilirubinin safra iginde
¢6zinmeyen formlarinin  birikmesine neden olabilir?
Calismamizda, izole safra ¢amuru grubunda neonatal
sepsisin daha sik goérilmesi, artmis glukuronidaz enzim
aktivitesi ile iliskili olabilirken; mikrolitiyazis eslik eden
grupta IUBG'nin daha yaygin bulunmasi, safra stazina
yatkinlik  olusturabilecegi hipotezini destekleyebilir.
Enteral beslenme yetersizligi ve TPN acisindan gruplar
arasinda anlamli bir fark saptanmamistir.

Safra camuru genellikle predispozan faktdrler ortadan
kalktiginda  kendiliginden duzelen bir durumdur®
Genellikle asemptomatik olup tesadifen tespit edilen
safra camuru, nadiren safra koligi, kolesistit, kolanjit veya
pankreatit gibi safra kesesi taglari ile daha yakindan iligkili
komplikasyonlara yol acabilir®> Asemptomatik hastalar
herhangi bir tedaviye ihtiya¢ duymaz?® Fetal dénemde
tespit edilen safra ¢amuru olgularinin ¢ogunlugunun
asemptomatik oldugu ve 6-12 hafta icinde kendiliginden
dizeldigi bildirilmistir.>'® Calismamizda safra ¢amuruyla
iliskili herhangi bir komplikasyon tanimlanmamis ve tim
olgularda safra camurunun dlzeldigi gozlemlenmistir.
Predispozan faktorler ortadan kalktiginda safra gamurunun
hizla kaybolabilecegi tespit edilmis olup, enteral beslenme
baslandiktan sonra medyan 2. haftada safra ¢camurunun
duzeldigi gosterilmistir. Bu bulgular, literatlrde Wesdorp ve
ark.® tarafindan sunulan verilerle paralellik gbstermektedir.
Bu veriler, safra camurunun statik bir stire¢ degil, dinamik
ve dalgali bir durum oldugunu dutstindtrmektedir.

Calismanin Kisituliklar

Calismamizin  énemli bir kisiti olan kigik c¢alisma
populasyonu nedeniyle verilerin genellenmesi mimkun
degildir. Bu konuda spesifik ve glicli kanitlarin sinirli olmasi
gdz 6nlne alindiginda, daha kapsamli arastirmalara ihtiyag
duyulmaktadir.

SONUC

YDYB'de ultrasonografik incelemeler rutin degerlendirmenin
bir parcasi olmasiyla birlikte asemptomatik patolojilerin
saptanma sikligi artmistir, YDYB'de safra camuru sikligi
genel popullasyona goére yuksek oldugu bulunmustur.
Safra ¢amurunun dogal seyri izlendiginde, yatkinlik
olusturan  faktorlerin  ortadan  kalkmasiyla  birlikte
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kendiliginden duzelmenin oldugu, tedavi gereksinimi
veya komplikasyonlarla iliskili olmayan dinamik bir durum
oldugu gosterilmistir.
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ABSTRACT

Objective: Pilonidal sinus disease is a chronic inflammatory condition that also affects pediatric patients.
This study evaluates anesthesia experiences in pediatric pilonidal sinus surgeries and examines factors
influencing recurrence.

Methods: A retrospective analysis was conducted on 49 pediatric patients who underwent pilonidal
sinus surgery at Aydin Adnan Menderes University Hospital between 2020 and 2025. Demographic data,
type of anesthesia (spinal or general), postoperative pain scores, complications, and recurrence rates
were analyzed.

Results: The median patient age was 15 years (range: 12-17), and 73.5% were male. Spinal anesthesia (SPA)
was administered in 83.7% of cases, while 16.3% received general anesthesia (GA). Postoperative pain
scores were significantly lower in the SPA group than in the GA group (p=0.019). Recurrence rates were
31.3% in the GA group and 9.1% in the SPA group, though the difference was not statistically significant
(p=0.094). Anesthesia-related complications occurred in 10.2% of cases.

Conclusion: SPA effectively reduces postoperative pain in pediatric pilonidal sinus surgeries. Although
recurrence rates did not differ significantly between anesthesia types, GA was associated with a higher
rate in certain metrics. The presence of abscesses and the number of sinus tracts did not significantly
affect recurrence. Anesthesia selection should be tailored to the patient’s condition and the surgical
team’s expertise.

Keywords: Pilonidal sinus, spinal anesthesia, general anesthesia, pediatric surgery, recurrence

oz

Amag: Pilonidal sinls hastaligl, pediatrik yas grubunda da gorilebilen kronik enflamatuvar bir hastaliktir.
Bu calismada, ¢ocuk cerrahisinde pilonidal sints ameliyatlarindaki anestezi deneyimleri ve hastaligin
niksu Uzerine etkili olabilecek faktorleri degerlendirmek amaglanmistir.

Yéntem: 2020-2025 yillari arasinda Aydin Adnan Menderes Universitesi Hastanesi'nde pilonidal sins
nedeniyle ameliyat edilen 49 pediatrik hasta retrospektif olarak incelendi. Hastalarin demografik verileri,
uygulanan anestezi turl (spinal veya genel), postoperatif agri skorlari, komplikasyonlar ve hastaligin
niks oranlari analiz edildi.

Bulgular: Hastalarin yas ortancasi 15 (12-17) yil olup, %73,5'i erkekti. Olgularin %83,7'sine spinal anestezi
(SPA), %16,3'tine genel anestezi (GA) uygulandi. SPA grubunun postoperatif agri skorlari, GA grubuna
kiyasla anlamli derecede dustk bulundu (p=0,019). Nuks orani GA grubunda %31,3, SPA grubunda ise
%9,1 olup istatistiksel olarak anlamli fark saptanmadi (p=0,094). Olgularin %10,2'sinde anestezi iliskili
komplikasyon gelismistir.

Sonug: SPA, cocuklarda pilonidal sintis ameliyatlarinda postoperatif agriyi azaltmada etkili ve gtivenilir
bir yontemdir. Niks oranlari agisindan anestezi tirl istatistiksel olarak anlamli bir fark yaratmasa da, GA
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grubunda niUiks oranlarinin daha ytiksek oldugu gézlemlenmistir. Apse varligi ve sinls trakt sayisinin niks Uzerinde belirgin bir etkisi saptanmamistir.
Ancak, anestezi se¢imi hastanin durumu ve cerrahi ekibin deneyimi dogrultusunda bireysellestirilmelidir.

Anahtar Kelimeler: Pilonidal sinus, spinal anestezi, genel anestezi, pediatrik cerrahi, niiks

INTRODUCTION

Pilonidal sinus disease (PSD) is commonly seen in young
adults but can also affect the pediatric age group.'? It is
mostly observed in children and adolescents between 12
and 17 years and is more frequently encountered in males?
The reported incidence of PSD, particularly in adolescents,
is 0.12%."

The etiology of PSD has not yet been fully determined.
However, according to current theories, factors such
as mechanical friction, hair cutting, or hair shedding
are thought to play a role in its development> Some
researchers argue that hair accumulates in the gluteal
sulcus, penetrating the subcutaneous tissue, and that the
resulting keratin deposits trigger the disease. Although PSD
was thought to have a congenital cause in the 20 century,
it is today regarded as an acquired condition®

Surgical intervention is usually required for the treatment
of PSD. However, postoperative pain and the risk of
recurrence are frequently encountered after such surgery.
Recurrence rates vary between 0% and 25%, but tend to be
higher in pediatric patients.>® PSD can particularly affect
patient comfort and quality of life due to lengthy healing
processes and the need for repeated surgical interventions
in cases of recurrence.

The healing process, recurrence, and postoperative
pain are important factors in the selection of anesthesia
techniques. Various anesthesia methods, including local,
spinal, and general anesthesia (GA), can be used in PSD
surgery/® Different centers prefer different anesthesia
techniques, and no consensus has been achieved on the
optimal method.? Akdeniz'® argued that spinal anesthesia
(SPA) is advantageous in PSD surgery in the pediatric
age group. Schmittner et al" examined the differences
between spinal and GA in PSD surgery and concluded that
SPA may be more advantageous. Those authors reported
that patients who underwent SPA exhibited faster recovery,
experienced fewer postoperative complications, and
registered lower levels of postoperative pain. This study
aims to clarify how the choice of anesthesia in PSD may
influence important outcomes such as postoperative pain
control, complication rates, and disease recurrence.

METHODS

Approval for this retrospective study was obtained from
the Aydin Adnan Menderes University Rectorate Faculty
of Medicine Dean's Office Non-Interventional Clinical

Research Ethics Committee (approval no: 2025/99, date:
20/03/2025). Once ethical committee approval had been
obtained, the medical records and anesthesia charts of 50
patients who underwentsurgery for PSD at the Aydin Adnan
Menderes University Faculty of Medicine Department
of Pediatric Surgery between 2020 and 2025 were
retrospectively reviewed. Patient data, which includes age,
gender, body weight, comorbidities, anesthesia techniques
applied, complications encountered during and after
anesthesia, and postoperative analgesic medications, were
recorded by reviewing the anesthesia charts. Postoperative
pain scores at the 8" hour were routinely assessed using
the numeric rating scale (NRS) for patients aged eight
and above; these scores were retrieved from the patient
records. The number of sinuses in PSD and the presence
of pilonidal abscess were also recorded through a review
of the patient files. Disease recurrence was determined
through subsequent hospital visits by patients and
telephone interviews with their relatives.

SPA is preferred as the primary approach in pilonidal sinus
cases, unless contraindicated. The SPA procedure in our
clinic is as follows: patients and their relatives are informed
about the procedure, and then written informed consent
is obtained. The patients are taken to the operating room,
and routine monitoring is applied. Once appropriate
intravenous (IV) access has been established, the patient
is placed in a sitting position. The L4-5 or L5-SI spinal
space is accessed using a 25-gauge spinal needle; patients
weighing over 20 kg receive 0.2 mg/kg of 0.5% hyperbaric
bupivacaine. A saddle block is generally applied for
anorectal surgeries. Patients are supported by an assistant
and kept in a sitting position for 5 minutes before being
placed in the prone position. The block level is assessed
using a “pinprick” test with a blunt needle to determine
whether sensory blockade is sufficient in the appropriate
dermatomes. The operation commences once adequate
analgesia for the procedure has been confirmed. GA
is administered in cases in which the patient or their
relatives do not consent to SPA, in the presence of any
contraindication to SPA, or if SPA fails after two attempts.
In GA administration, following induction with 2 mg/kg
IV propofol and 1 mcg/kg IV fentanyl, sufficient muscle
relaxation is achieved with 0.6 mg/kg IV rocuronium
bromide. The patient is then intubated and placed in
the prone position. Sevoflurane is used as an inhalation
anesthetic for anesthesia maintenance.
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Statistical Analysis

Data analysis was performed on SPSS version 26
software (Statistical Package for Social Sciences-IBM
Corp., Armonk, NY, USA). The assumption of normal
distribution for numerical variables was checked using
the Kolmogorov-Smirnov test. Since the assumption of
normal distribution was not met, descriptive statistics for
numerical variables were presented as median (25%-75%
percentile), while categorical variables were expressed
as frequency (%) values. The Mann-Whitney U test was
applied for comparisons between independent groups.
The relationship between groups and categorical variables
was analyzed using the chi-square test. A p value<0.05 was
considered statistically significant.

RESULTS

Forty-nine cases were included in the study. The median
age was 15.0 (14.0-16.0) years, ranging from 12 to 17 years.
Girls constituted 26.5% of the patients, and boys 73.5%
(Table 1).

A single operation was performed in 81.6% of cases, while
16.3% of the patients underwent two procedures, and
2.0% required three. Pilonidal sinus was associated with
abscess in 61.2% of cases, while no abscess was observed
in the remaining 38.8%. The median number of sinuses
was 2.0. The disease recurrence rate was 32.7%, with no
recurrence being observed in 67.3% of the cases. In terms
of comorbidities, 73.5% of patients had no associated
comorbid conditions. Obesity was present in 10.2% of
the cases, and celiac disease, diabetes, and scoliosis were
present in 2.0% each. SPA was administered to 83.7% of
the patients, while 16.3% received GA. Paracetamol was
the most commonly used postoperative analgesic in
79.6% of cases, followed by a combination of paracetamol
and non-steroidal anti-inflammatory drugs (NSAIDs) in
18.4%, and NSAIDs alone in 2.0%. No anesthesia-related
complications were observed in 79.6% of cases. However,
vasovagal response occurred in 4% of the patients, post-
spinal headache in 6.1%, and postoperative nausea and
vomiting in 10.2% (Table 2).

When postoperative pain intensity was assessed using the
NRS, the pain scores in the SPA group were significantly
lower than in the GA group (p=0.019). Median NRS scores
were 4.0 (3.0-5.0) in the SPA group and 5.5 (3.5-6.0) in the
GA group (Table 3).

When evaluating disease recurrence in relation to the type
of anesthesia employed, presence of abscess, and number
of sinuses, recurrence was observed in 31.3% of the GA
group compared to 9.1% of the SPA group . However, this
difference was not statistically significant (p=0.094). The
presence of an abscess was not significantly associated
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with recurrence (p=0.091). Additionally, no significant
difference was observed between the recurrence and non-
recurrence groups in terms of number of sinuses (p=0.549)
(Table 4).

Table 1. Distributions of the cases’ demographic
characteristics

Age [median (25t"-75% percentile)]

Gender [n (%)]
Female 13 (26.5)
Male 36 (73.5)

Descriptive statistics are presented as median (25™-75" percentile) or
frequency (%)

15.0 (14.0-16.0)

Table 2. Descriptive statistics for surgical and anesthetic
factors

Number of operations [n (%)]

1 40 (81.6)
2 8(16.3)
3 1(2.0)
Presence of abscess [n (%)]

Yes 30(61.2)
No 19 (38.8)
Number. of sinuses [median (25%75" 2.0(1.0-3.0)
percentile)]

Recurrence [n (%)]

Yes 16 (32.7)
No 33(67.3)
Comorbidity [n (%)]

None 36 (73.5)
Celiac disease 1(2.0)
Diabetes 1(2.0)
Hemorrhoids 1(2.0)
Hepatic steatosis 1(2.0)
Kyphosis 1(2.0)
Obesity 5(10.2)
Epilepsy 1(2.0)
Scoliosis 1(2.0)
Cerebral palsy 1(2.0)
Type of anesthesia [n (%)]

General 8(16.3)
Spinal 41(83.7)
Postoperative analgesic used

NSAID 1(2.0)
Paracetamol 39 (79.6)
Paracetamol-NSAID 9(18.4)
Anesthesia complications [n (%)]

None 44(89.7)
Vasovagal response 1(2.0)
PSHA 2 (4.0)
PONV 2(4.0)

Descriptive statistics are presented as median (25-75% percentile) or
frequency (%), NSAID: Non-steroidal anti-inflammatory drug, PSHA:
Post-spinal headache, PONV: Postoperative nausea and vomiting
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DISCUSSION

According to the current literature, PSD is generally
observed in young adults. Almost all the pediatric
patients enrolled in the present study also included
adolescents. 21 The 49 patients included in the present
study were between 12 and 17 years old, with a median age
of 15. Adult PSD is 3-4 times more common in men than in
women. However, many studies have reported no gender
difference in pediatric PSD."2"® Analysis of the demographic
data of our cases revealed that 73.5% of the patients were
male and 26.5% were female. Males thus outnumbered
females approximately three-fold. This higher proportion
of male patients compared to the equal sex distribution
reported in the literature for pediatric patients may be
due to the relatively small sample size; further larger-scale
studies are now needed on this subject.

In addition, 73.5% of the cases in this study had no
comorbidities, while obesity was present in 10.2% of the
cases. Several studies have suggested a positive correlation
between obesity and pilonidal sinus.*"®> Bolandparvaz et
al™concluded that obesity increases the risk of PSD due to
adeeper gluteal sulcus and greater frictional trauma to hair
follicles in obese individuals. However, based on our results,
we conclude there is no significant correlation between
obesity and PSD. In terms of postoperative analgesic
use, 79.6% of the SPA group required only paracetamol,
while the GA group required more multimodal analgesic
therapy. Additionally, and consistent with previous studies,
postoperative pain scores were significantly lower in
the SPA group compared to the GA group (p=0.019).
These findings support the idea that SPA provides more
effective pain control during the intraoperative and early
postoperative periods. Schmittner et al" reported that

patients who received SPA registered lower postoperative
pain levels and required fewer postoperative analgesics.
This can be attributed to the continued analgesic effect
of SPA in the postoperative period, ensuring early pain
control. In terms of complications during and after
anesthesia, No complications were observed in 89.7% of the
cases in the present study. However, postoperative nausea
and vomiting were observed in 4.0% of cases, post-spinal
headache in 4.0%, and a vasovagal response during SPA in
2.0%. The incidence of post-anesthesia complications in
pediatric patients in the current literature varies widely,
from 5% to 20%.°'® Anesthesia-related complications were
identified in 10.2% of cases in the current study, a finding
consistent with the previous literature.

Studies have concluded that the type of anesthesia applied
has no significant impact on recurrence” In the present
study, disease recurrence rates were 9.1% in the SPA group
and 313% in the GA group. However, this difference was
not statistically significant (p=0.094). PSD can recur many
years, even after the initial treatment, and our study did
not track recurrences occurring in adulthood. This is one of
the limitations of this study, since the cases included were
analyzed retrospectively over a five-year period.

Abscess was detected in 81.3% of the cases with recurrence,
compared to 51.5% in those without recurrence. The
presence of abscesses had no statistically significant effect
on disease recurrence (p=0.091). However, the rate of
chronic PSD development in the presence of an abscess
in the literature ranges from 16% to 92.5%.°2° This suggests
that the relationship between abscess and recurrence rates
may be clinically significant, the presence of an abscess
may adversely impact the course of the disease.

Table 3. A comparison of the anesthesia groups in terms of NRS pain scores

Type of anesthesia
Spinal General P
NRS pain score [median (25"-75t percentile)] 4.0 (3.0-5.0) 5.5(3.5-6.0) 0.019

Descriptive statistics are presented as median (25"-75%" percentile), NRS:

Numeric rating scale

Table 4. A comparison of cases with pilonidal sinus recurrence in terms of anesthesia type, abscess status, and number of
sinuses
Recurrence
Yes No P
Type of anesthesia n (%)
Spinat hise7) 30509 0.094
Abscess n (%)
i s
Number of sinuses [median (25%-75% percentile)] 2.0 (1.0-3.0) 2.0 (1.0-2.5) 0.549
Descriptive statistics are presented as median (25"-75" percentile) or frequency (%)
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Examination of sinus tract numbers in the cases with and
without recurrence revealed median figures of 2.0 (1.0-
3.0) and 2.0 (1.0-2.5), respectively. This finding suggests
that the number of sinus tracts has no significant effect
on recurrence (p=0.549). However, some previous studies
have reported that an increased number of sinus tracts is
associated with a higher risk of recurrence?® Larger-scale
studies are now needed to further evaluate the impact of
sinus tract numbers on recurrence.

Study Limitations

This study has a number of limitations. In particular, its
retrospective and single-center nature may limit the
generalizability of the results. Additionally, the limited
sample size makes it difficult to apply the findings to a
broader population. Furthermore, our inability to assess
long-term recurrence rates, due to its, represents another
significant limitation.

CONCLUSION

In conclusion, the study findings show that SPA is
beneficial in terms of postoperative pain control but
has no significant impact on recurrence rates. However,
potential complications such as hemodynamic changes
and vasovagal responses should be considered during
technique selection. SPA can be regarded as a safe and
effective option with appropriate patient selection in
pediatric cases. The choice of anesthesia should be
individualized based on patient characteristics and the
surgical team’s experience.
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ABSTRACT

Objective: This study aims to analyze the morphometric characteristics of key anatomical structures on
the posterior surface of the femur, particularly the linea aspera and the popliteal triangle.

Methods: The study was conducted on 52 adult human femurs from the dry bone archive of the
department of anatomy. Measurements of total femur length, linea aspera length, gluteal tuberosity,
and the dimensions of the popliteal triangle, including its height, base width, and distances between
vascular foramina, were obtained using digital calipers and osteometric boards.

Results: The mean femur length was 43.90+2.57 cm. The linea aspera length was recorded as 10.03%1.79
cm, while the height of the popliteal triangle measured 13.13+1.86 cm. The base width of the popliteal
triangle was 6.22+0.55 cm, and its midpoint width was 2.17+0.36 cm. A moderate negative correlation
was found between linea aspera length and popliteal triangle height, whereas a positive correlation was
observed between linea aspera length and popliteal triangle width.

Conclusion: The morphometric properties of the posterior femur are crucial for surgical planning. The
findings of this study may contribute to the development of anatomy-based surgical strategies in distal
femoral procedures, minimizing vascular injuries and improving clinical outcomes.

Keywords: Anatomy, arteries, popliteal, femur, morphometry, orthopedic surgeries

oz

Amag: Bu calisma, femurun arka ylizeyindeki 6nemli anatomik yapilari, 6zellikle linea aspera ve popliteal
lggenin morfometrik 6zelliklerini analiz etmeyi amaglamaktadir.

Yéntem: Calisma, anatomi anabilim dali kuru kemik arsivinde bulunan 52 yetiskin insan femuru tzerinde
gerceklestirildi. Femurlarin total uzunlugu, linea aspera uzunlugu, gluteal tlberosite ve popliteal
Uggenin yuksekligi, genisligi ve damar foraminalari arasindaki mesafeler dijital kumpas ve osteometrik
tahtalar kullanilarak él¢ildi.

Bulgular: Ortalama femur uzunlugu 43,90%2,57 cm olarak bulundu. Linea aspera uzunlugu 10,03%1,79
cm iken, popliteal Uggenin yUksekligi 13,13£1,86 cm olarak olguldi. Popliteal t¢genin taban genisligi
6,22%0,55 cm ve orta nokta genisligi 2,17£0,36 cm olarak belirlendi. Linea aspera uzunlugu ile popliteal
Uggen yUksekligi arasinda orta derecede negatif korelasyon goézlenirken, linea aspera uzunlugu ile
popliteal tcgen genisligi arasinda pozitif korelasyon bulundu.

Sonug: Femurun arka ylzeyindeki morfometrik ozellikler cerrahi planlama agisindan biytuk 6nem
tasimaktadir. Calismanin bulgular, distal femur cerrahisinde anatomik yapilara dayali stratejilerin
gelistirilmesine katkida bulunabilir ve vaskiler yaralanmalarin en aza indirilmesini saglayabilir.

Anahtar Kelimeler: Anatomi, arterler, popliteal, femur, morfometri, ortopedik cerrahiler
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INTRODUCTION

The femur, the largest bone in the human body, has a
shaft region that contains several important anatomical
structures on its posterior surface. Among these, the linea
aspera is one of the most prominent features, extending
along the diaphyseal axis. It serves as an attachment
site for several muscles, including the adductor longus,
adductor brevis, adductor magnus, vastus medialis, vastus
lateralis, and the short head of the biceps femoris, as well
as for the intermuscular septa, which partially continues as
the fascia lata of the thigh! The linea aspera is generally
recognized as a confluence of medial and lateral ridges;
however, in certain instances, these ridges may remain
separate.? At its proximal and distal ends, the linea aspera
becomes more distinct, with its lateral ridge continuing as
the gluteal tuberosity and its medial ridge as the pectineal
line. Distally, these ridges further separate into the medial
and lateral supracondylar lines, which enclose the popliteal
surface of the femur. The adductor canal opens onto the
popliteal surface of the distal femur?

The transition zone between the distal femoral shaft and
the condylar region is located close to the transverse
line passing through the superior border of the condyles,
forming a popliteal triangular surface. It contains several
foramina, which accommodate metaphyseal vessels
critical for the vascular supply of the distal femur and
knee joint structures.* Morphometric data regarding the
femoral length, linea aspera, and the popliteal triangular
surface are relatively scarce in the literature, despite their
clinical relevance. The location of metaphyseal vessels
should be well known in terms of complications such
as bleeding, hematoma, necrosis, delayed healing or
inadequate treatment response that may develop during
or after the treatment of supracondylar, intercondylar,
and condylar fractures and other surgical procedures (e.g.,
tumor-related bone resection).>¢ Intramedullary nailing
and distal locking screw placement, which are common
treatment methods for distal femur fractures, can also
directly affect the triangular popliteal surface and the
vascular structures within its borders, during surgical
interventions.”® Improper anatomical orientation can lead
to malalignment or malrotation, which in turn affects knee
and hip biomechanics, potentially resulting in recurrent
surgical interventions.?

The morphometric properties of the triangular popliteal
surface, including its height, base width, and midpoint
width, are essential for preoperative planning and
surgical decision-making. This study aims to provide a
detailed analysis of the morphometric characteristics of
the triangular popliteal surface and its relationship with
the linea aspera and total femur length. The findings
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may contribute to improving anatomical-based surgical
strategies in distal femoral procedures, minimizing
vascular injuries, and optimizing implant positioning.
Understanding the distribution of the foraminae within the
popliteal triangular surface can help guide the placement
of stabilization devices, reducing the risk of vascular
damage-related complications, thereby enhancing fracture
healing outcomes.

METHODS

The current study was conducted on 52 adult human
femurs from the dry bone archive of the department of
anatomy, faculty of medicine, to analyze the morphometric
characteristics of the linea aspera and the triangular
popliteal surface. The study included 25 right-sided and
27 left-sided femurs, excluding bones with fractures,
significant osteophyte formation, or severe surface
damage. Measurements were performed using digital
calipers (precision: 0.01 mm) and osteometric boards for
accuracy.

The following parameters were recorded (Figure 1):

Total femur length (L1): Measured from the highest point
of the femoral head to the lowest point of the condyles.

Gluteal tuberosity to linea aspera length (L2): The oblique
distance from the beginning of the gluteal tuberosity to
the start of the linea aspera.

Linea aspera length (L3): Measured from the point where
the medial and lateral lips of the linea aspera converge
proximally to its distal termination at the apex of the
triangular popliteal surface.

Height of the triangular popliteal surface (L4): The
distance from the bifurcation point of the linea aspera into
the medial and lateral supracondylar lines to the superior
margin of the femoral condyles.

Metaphyseal vessel foramina distance (L5): The distance
from the upper margin of the region containing vascular
foramina, adjacent to the base of the triangular popliteal
surface, to the base of the triangle.

Base width of the triangular popliteal surface (W1):
The transverse distance between the junctions where
the medial and lateral supracondylar lines meet their
respective condyles.

Midpoint width of the triangular popliteal surface (W2):

The width at the longitudinal midpoint of the triangular
popliteal surface.

Statistical Analysis

All measurements were taken three times, and the average
valuewasrecordedto minimize measurementerror. Alldata
were analyzed using SPSS software (version 21, IBM Corp,,



Armonk, NY, USA). Descriptive statistics, including mean,
standard deviation, minimum, maximum, and median
values, were calculated for all morphometric parameters.

3 N |
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Greater trochanter
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Medial condyle

Figure 1. The figure illustrates the parameters that
constitute the main subject of the study. In the figure,
the femur length between the most proximal and
distal ends is represented as LI, the length between the
gluteal tuberosity and the beginning of the linea aspera
as L2, the length of the linea aspera as L3, the height of
the triangular popliteal surface as L4, and the average
distance of the upper boundary of the metaphyseal
vascular foramina located at the base of the triangular
popliteal surface as L5.

The metaphyseal vascular foramina (small red
arrowheads) located atthe base of the triangular popliteal
surface (P) increase in number along the width of the
intercondylar notch and towards the posterior edge of
the medial condyle. Nutritional foramina (small green
arrow heads) are also observed within the intercondylar
fossa. The supracondylar lateral line (purple arrowhead,
L) generally maintains its prominence towards the lateral
condyle corner, whereas the supracondylar medial line
(purple arrowhead, M) merges with the lateral surface
near the level of the adductor tubercle and disappears

COBAN et al. Morphometry of Linea Aspera-Popliteal Surface

The normality of data distribution was assessed using the
Shapiro-Wilk test. Comparisons between right and left
femurs were performed using the independent samples
t-test for normally distributed data and the Mann-Whitney
U test for non-normally distributed variables. Pearson’s
correlation test or Spearman rho correlation test was used
to evaluate the relationships among continuous variables,
as appropriate. A p value less than 0.05 was considered
statistically significant. The study was approved by the
Non-Interventional Research Ethics Committee of Buca
Seyfi Demirsoy Training and Research Hospital (decision
no: 2023/216, date: 27.12.2023). The study was conducted
retrospectively.

RESULTS

The descriptive statistical analysis of femur parameters
provided the following results: the mean total femur
length (L1) was 43.90%2.57 cm, ranging from 37.7 to 47.6
cm. The distance from the gluteal tuberosity to the linea
aspera (L2) measured 10.85%1.48 cm, with a range of 8.0
to 14.5 cm. The linea aspera length (L3) was recorded at
10.03£1.79 cm, varying between 6.9 and 15.0 cm. The height
of the triangular popliteal surface (L4) averaged 13.13%1.86
cm, spanning from 9.5 to 16.8 cm. The distance from the
uppermost metaphyseal vessel foramina to the base of
the popliteal surface (L5) was 2.29+0.47 cm, with values
ranging from 1.4 to 3.5 cm. Additionally, the base width of
the triangular popliteal surface (W1) measured 6.22+0.55
cm (range: 5.1-7.5 cm), while the midpoint width of the
popliteal surface (W2) was 2.17t0.36 cm, ranging from 1.3
to 3.0 cm (Table 1).

No statistically significant differences were observed
between sides for any of the measured parameters (p>0.05
forall) (Table 1). A moderate negative correlation was found
between the length of the linea aspera and the height of
the triangular popliteal surface, while a moderate positive
correlation was observed between the linea aspera length
and the triangular popliteal surface width (Table 2).

DISCUSSION

This study analyzed the morphometric features of certain
anatomical structures on the posterior surface of the
femur, including the length of the linea aspera, gluteal
tuberosity, triangular popliteal surface, and the mid and
basewidth.Nosignificantdifferenceswere found between
right and left femurs. Although the femurs examined in
this study exhibited a wide range of lengths (37.7 cm to
47.6 cm), no correlation was found between femur length
and the other measured parameters. However, some
measured parameters showed either positive or negative
correlations with each other. A shorter triangular popliteal
surface was associated with a relatively longer linea aspera.
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Table 1. Descriptive statistics and comparison of right and left femoral parameters (cm)

L1 L2 L3 L& L5 wi w2
Right (n=25) Mean 4458 10.50 10.24 13.17 222 6.31 2.20
SD 2.12 130 1.64 1.90 0.42 0.57 0.38
Minimum 40.50 8.00 6.90 9.50 1.40 5.40 1.30
Maximum 47.60 14.00 12.80 16.80 3.40 7.50 3.00
Median 44.60 10.00 10.50 13.20 2.20 6.30 230
Left (n=27) Mean 4326 .17 9.84 13.09 2.37 6.13 214
SD 2.82 1.58 1.93 1.86 0.51 0.53 0.34
Minimum 37.70 8.00 7.20 10.50 1.50 5.10 1.60
Maximum 47.50 14.50 15.00 16.50 3.50 7.00 2.80
Median 43.50 11.30 9.60 12.70 2.40 6.20 2.20
p value o 0.08 0.39 0.70 0.19 0.27 0.45
Total (n=52) Mean 43.90 10.85 10.03 13.13 2.29 6.22 2.17
SD 2.57 1.48 1.79 1.86 0.47 0.55 036
Minimum 37.70 8.00 6.90 9.50 1.40 510 130
Maximum 47.60 14.50 15.00 16.80 3.50 7.50 3.00
Median 44.00 10.75 9.75 12.80 2.25 6.20 2.20

p<0.05 is statistically significant. All morphometric values are presented in centimeters (cm), n: Number of case, SD: Standard deviation

Table 2. Correlation matrix of femoral morphometric parameters

L1 L2 L3 L4 L5 wi w2
L1
p -
(r)
L2
P 0.191 )
(r) (-0.183)
L3
p 0.225 0.207 _
(r) (0.170) (-0.176)
L4
p 0.758 0.969 0.008* -
(r) (0.043) (-0.006) (-0.360)
L5
p 0.659 0.248 0.457 0.923 -
(r) (0.062) (0.161) (0.104) (0.014)
A\
p 0.925 0.098 0.231 0.001* 0.052 -
(r) (-0.013) (0.229) (0.167) (0.431) (0.269)
w2
p 0.401 0.223 0.009* 0.729 0.432 0.028* -
(r) (-0.118) (0.170) (0.356) (0.049) (0.110) (0.303)

p<0.05 is statistically significant, r: Correlation coefficient. Statistically significant correlations are marked with an asterisk (*), indicating p<0.05.
r=0.01-0.29 low level relationship, r=0.30-0.70 medium level relationship, 0.71-0.99 high level relationship
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Conversely, as the linea aspera length decreased, the
triangular popliteal surface height increased. This trend
also extended to the middle and base widths of the
triangular area, which increased proportionally. Notably,
a longer femur does not necessarily correspond to a
longer linea aspera or a wider distribution of metaphyseal
vascular foramina.

The linea aspera is a prominent longitudinal anatomical
structure extending along the posterior surface of the
femoral shaft. It becomes more defined as an individual
approaches adulthood and plays a critical role in the
balanced distribution of mechanical loads on the bone.
Through adaptive bone remodeling, the linea aspera forms
a typical linea aspera-pilaster complex, which appears as
a characteristic radiographic feature resembling railway
tracks!*™ A practitioner must be aware of this normal
anatomical formation to avoid misinterpreting it as a
pathological flare sign indicating Paget's disease."

In fractures affecting the midshaft of the femur, the
proximal portion of the linea aspera is exerted by
flexion and abduction force vectors, whereas the distal
segment is exerted by superior and medial force vectors.
When surgically aligning fractures involving the linea
aspera, tracking this distinct anatomical landmark on
the posterior midline of the femur serves as a crucial
guide!® Morphometric features of the posterior femur
vary across different populations and even within the
same population. Aksu et al”® studied dry femurs from
the Turkish population, reporting an average femur length
of 42.3 cm and a linea aspera length of 14.4 cm. Although
their definition of the linea aspera was similar to that used
in this study, they reported significantly higher values
for its length. Similarly, Polguj et al? examined femurs
from different sexes, reporting average femur lengths of
42.1 cm in females and 45.6 cm in males. They classified
the linea aspera morphology into four types-parallel,
concave, convex, and variform-reporting corresponding
lengths of approximately 18.1 cm, 19.5 cm, 18.5 cm, and
19 cm. Meanwhile, Solan and Kulkarni'® reported a linea
aspera length of approximately 10.3 cm in a South Indian
population, closely aligning with our findings. Variations in
reported values across studies may stem from differences
in genetic background, age, and sex-dependent bone
remodeling processes.

The femur is a critical bone in paleoanthropology and
forensic research due to its considerable size and distinctive
anatomical landmarks. Various anatomical structures,
including the femur length, greater and lesser trochanters,
and linea aspera, can be used to estimate age”, sex'® stature'®,
and activity-related bone adaptations.” Moreover, certain
morphometric parameters allow for accurate estimation
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of total femur length based on fragmented remains?®
Therefore, studying population-specific morphometric
data and interrelationships among femoral parameters is
essential. Gidna and Dominguez-Rodrigo” developed a
method using linea aspera length to estimate femur shaft
dimensions, reporting that linea aspera-to-femur length
ratios were 28.24% in females and 29.09% in males. However,
in this study, the linea aspera-to-femur length ratio was
approximately 21.8%, with no significant correlation found
between these two parameters. The discrepancy in findings
across studies may be attributed to differences in age, sex,
and ethnic composition of the sample populations.

To the best of our knowledge, this is the first study to
provide morphometric data on gluteal tuberosity. This
roughened surface, serving as the attachment site for the
gluteus maximus muscle, is located between the posterior
surface of the greater trochanter and the linea aspera.
In some cases, its superior margin forms a distinct bony
prominence known as the third trochanter, with a reported
prevalence of 6.1%.'® In our sample, no third trochanter was
observed, but the gluteal tuberosity exhibited a varying
degree of surface roughness, extending obliquely from
the superolateral to inferomedially. Notably, no correlation
was found between the gluteal tuberosity length and other
femoral parameters.

The triangular popliteal surface is a key structure forming
the superior portion of the diamond-shaped popliteal
fossa. It extends distally from the divergence of the medial
and lateral lips of the linea aspera to the superior border of
the femoral condyles. This region accommodates critical
vascular and neural structures, including the popliteal
opening of the subsartorial canal (adductor hiatus), which
allows the passage of femoral vessels into the popliteal
fossa. The precise location of the adductor hiatus is of
great importance for surgical procedures involving the
distal femur and knee joint. Olson and Holt}, in their
study of 24 adult cadavers, reported that the adductor
hiatus was located approximately 10 cm (right: 10 cm,
left: 9.9 cm) proximally from the adductor tubercle. Kale
et al.”” measured femur length from the superior border
of the greater trochanter to the intercondylar transverse
line, reporting an average length of 36.92 cm (range: 33.4-
445 cm). They determined the mean distance from the
midpoint of the intercondylar line to the superior margin
of the adductor hiatus to be 11.96 cm. The results of our
study, combined with previous findings, suggest that the
apex of the triangular popliteal surface approximately
aligns with the adductor hiatus.

In our study, the mean width of the triangular popliteal
surface was 6.22 cm. This measurement is comparable
to the intercondylar width measured by Kale et al.?, who
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reported an average width of 8.85 cm (range: 7.63-9.47 cm).
The discrepancy between these values may be attributed
to differences in measurement methods, as our study
measured the posterior surface of the femur, whereas Kale
measured the external condylar width.

The popliteal artery, formed from the femoral artery
within the triangular popliteal surface, gives rise to
several branches supplying the knee and distal thigh. The
metaphyseal arteries, which nourish the distal femur, form
an intricate network with other nutrient foraminae within
the medullary cavity. Understanding the distribution
of these vascular structures is crucial for fracture
management, healing, and minimizing preoperative
and postoperative complications?%? In this study, the
foramina within the triangular popliteal surface were
predominantly clustered between the medial and lateral
condyles, extending towards the posterior surface of the
medial condyle. Bhat et al.* also reported that nutrient
foramina were most accumulated within the triangular
popliteal surface, particularly near the medial condyle.
They noted that foramina with a diameter exceeding 2
mm were more common in this region, emphasizing the
clinical significance of potential hemorrhage and necrosis
complications.

Study Limitations

This study has several limitations. The age, sex, and ethnic
origin of the femoral specimens could not be determined,
which may influence morphometric variations and limit
the generalizability of the findings. Additionally, the
relatively modest sample size and the exclusive use of
dry bones without accompanying clinical data restrict the
ability to correlate anatomical features with functional or
demographic parameters. Future studies involving larger
and more diverse populations, including radiological
and intraoperative assessments, would provide more
comprehensive insights.

CONCLUSION

This study provides new morphometric insights into
the posterior surface of the femur, emphasizing the
significance of the linea aspera and the triangular popliteal
region in surgical planning. The findings highlight the
anatomical variations that may influence distal femoral
procedures, particularly in fracture fixation and vascular
preservation. Understanding these structures is essential
for orthopedic surgeons to optimize surgical approaches,
minimize complications, and improve patient outcomes.
Future studies with larger and more diverse samples will
further refine these anatomical correlations and their
clinical relevance.
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