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ABSTRACT

Aim: The aim of this study was to investigate the effects of melatonin on the rat ovary against to neonatal exposure to Bisphenol A
(BPA).

Material and Methods: In this study, 24 Wistar Albino female newborn rats were divided into four groups (n=6). Rats were injected
with (sesame oil + ethanol) and (100 mg/kg) BPA by subcutaneously (sc) between postnatal days (PNDO-PND10), in control and BPA
groups, respectively. Melatonin group rats were injected daily with (10 mg/kg) melatonin (PND20-PND30) and BPA+melatonin group
rats were injected daily with (100 mg/kg) BPA (PNDO-PND10) and (10 mg/kg) melatonin (PND20-PND30). Histological and
morphometric investigation were performed. Furthermore cell cycle marker Cde-2 expression was evaluated by using THC.

Results: Histological findings showed that neonatal exposure to BPA results in degenerative alternations in ovary. It was found that
there were no statistically significant changes in the body weight gains and in the average weights of ovarian tissue of rats between all
groups. However, there was an increase in the average weights of ovarian tissue and body weight gain of rats from BPA administrated
group. We also found that immunoreactivity of cdc-2 was lower in BPA group rats compared to others.

Conclusion: It was concluded that neonatal exposure to BPA disrupts folliculogenesis that causes degenerative changes in ovarian
follicles and melatonin may have positive effects on rat ovary damaged by BPA.

Keywords: Bisphenol A (BPA); neonatal; melatonin; ovary; ovarian follicles.

0z

Amagc: Bu ¢alismanin amaci neonatal donem Bisfenol A (BPA) uygulanmasina kars1 melatoninin rat ovaryumlari tizerindeki etkisinin
arasgtirtlmasidir.

Gerec ve Yontemler: Bu calismada Wistar Albino cinsi, 24 adet, yenidogan disi rat 4 gruba ayrilmistir (n=6). Kontrol ve BPA grubu
ratlara, sirasiyla, susam yagi + etanol ve BPA (100 mg/kg) postnatal 10 giin boyunca (PNGO-PNG10) subkutan olarak enjekte
edilmistir. Melatonin grubu ratlara giinliik (10 mg/kg) melatonin (PNG20-PNG30) ve BPA+melatonin grubu ratlara ise giinliik (100
mg/kg) BPA (PNGO-PNG10) ve (10 mg/kg) melatonin (PNG20-PNG30) 10 giin boyunca, subkutan olarak enjekte edilmistir. Histolojik
ve morfolojik analizler yapilarak ovaryum dokulari incelenmistir. Bunlara ek olarak oosit hiicre siklusu marker CDC-2
immunohistokimyal yontem kullanilarak tespit edilmistir.

Bulgular: Histolojik bulgular neonatal dénemde BPA maruziyetinin ovaryumda dejeneratif degisikliklere neden oldugunu
gostermistir. Morfolojik analizler sonucunda, viicut agirlik artislar: ve ovaryum dokusu agirliklar: gruplar arasinda istatistiksel olarak
anlaml bir fark saptanmazken BPA grubunda diger gruplara kiyasla kilo aliminin ve ovaryum dokusu agirliginin daha fazla oldugu
saptanmistir. Bunlara ek olarak, immunohistokimyasal bulgularimizda, Cdc-2 immunreaktivitesinin BPA grubu ratlarda diger gruplarla
karsilastirildiginda daha diisiik oldugu saptanmustir.

Sonu¢: Neonatal donemde BPA maruziyetinin folikiillogeneze zarar verdigi, bu durumun da ovarium folikiillerinde dejeneratif
degisikliklere neden oldugu ve melatonin de BPA tarafindan hasar verilen rat ovaryumlari iizerinde pozitif etkisi olabilecegi kanisina
varilmigtir.

Anahtar kelimeler: Bisfenol A (BPA); neonatal; melatonin; ovaryum; ovaryum folikiilleri.

Sorumlu Yazar / Corresponding Author: Bahar KARTAL, bahar.kartal@outlook.com
Gelis Tarihi / Received: 13.04.2017  Kabul Tarihi / Accepted: 16.02.2018

Duzce Tip Fak Derg, 2017;19(2):33-37 33



AYDIN et al.

INTRODUCTION

Bisphenol A (BPA) is an endocrine-disrupting chemical, widely
used in plastic industry including in baby feeders, food packages,
water bottles, dental treatment materials, detergent, the inner
surface of metal box, construction supplies, pesticides (1). BPA
has been detected in maternal and fetal plasma, and in human
placenta (2). Exposure to BPA in fetal or neonatal period in mice
affects gamete production, fertility, development of reproductive
tract and the different stages of oogenesis (3). An experimental
dose of BPA, 100 mg/kg body weight, was selected as a toxic
dose, recent studies has been observed that 50 mg/kg body weight
BPA has no adverse-effect on the reproductive system (4).
Higher than 50 mg/kg body weight dose of BPA affect the
reproductive system and result in histological alterations (5).
Melatonin is a neurohormone which mostly synthesized and
secreted by the pineal gland (6). Melatonin has an important role
in the regulation of many functions including sexual maturation,
reproduction, thermoregulation, circadian rhythms and
immunity. Melatonin acts as a potential free radical scavenger (7)
and has the ability to reduce reactive species formation (8,9).
Melatonin stimulates the gene expression of other antioxidant
enzymes, thus prevents oxidative stress damage (10).

Melatonin plays an important role in oocyte maturation,
embryonic development and luteinizing. Further studies on
infertile women revealed that increased intrafollicular melatonin
concentration reduced intrafollicular oxidative damage and also
increased fertilization and incidence of pregnancy (11).
Mammalian oocytes in ovarian follicles are arrested at the first
meiotic prophase, their meiosis progress until second meiotic
metaphase after hormonal stimulation (12,13).

The meiotic maturation of oocytes is regulated by maturation
promoting factor (MPF), a complex of catalytic subunit Cdc2
(Cdk1) and regulatory subunit cyclin B (14). It has been shown
that the Cdc 2 level low or absent in small oocytes of mice and
goats and the level increases according to oocyte growth (15-18).
According to given information above, the aim of our study was
to investigate the possible effects of prepubertal administration
of melatonin against to rat ovary exposure to BPA during
neonatal period.

MATERIAL AND METHODS

Animals and Experimental Design

In this study, we used 24 female Wistar albino newborn rats.
Animals were obtained from the Animal Breeding and
Experimental Research Laboratory of Gazi University. This
study was approved by the Ethical Committee of Gazi University
(Dated 18.03.2013 and numbered 67-6163). The animals were
housed under (12 h light/dark cycle, 20-25°C) designed
laboratory conditions for (65-110 days) until they became
mature. They feed water and food. Rats were divided equally into
four groups (n=6). In control, rats were injected with 100mg/kg
sesame oil and 10mg/kg 1% ethanol for 10 days between
postnatal (PNDO-PND10) and (PND20-PND30) respectively.
Rats in BPA group, were injected daily with 100 mg/kg BPA
(Sigma, LOT MKBH2096V, USA) dissolved in sesame oil
subcutaneously (sc), for 10 days (PNDO-PND10). Melatonin
group rats were injected daily with 10 mg/kg melatonin (Sigma,
LOT SLBC 7539V, USA) dissolved in 1% ethanol sc,
consideration the circadian rhythm, at 4pm, for 10 days between
(PND20-PND30).

BPA and melatonin group rats were injected with 100 mg/kg
BPA dissolved in sesame oil, for 10 days (PND0O-PND10) and 10
mg/kg melatonin dissolved in 1% ethanol consideration the
circadian rhythm, at 4pm, for 10 days (PND20-PND30). When
the rats became sexual maturity, about 70th day, rats were
sacrificed by using anesthesia with ketamine hydrochloride (40
mg/kg) (Ketalar, Eczacibasi, Istanbul, Turkey) and xylazine
hydrochloride (5 mg/kg) (Rompun, Bayer, Istanbul, Turkey) and
the ovaries were removed.
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Histological and Morphometric Investigation

Ovarian tissues were fixed in 10% formalin and embedded in
paraffin after routine histological procedures were performed. 4
pum sections were obtained from each paraffin block and stained
with hematoxylin-eosin (H&E). The slides were evaluated under
light microscope (LeicaDM4000, Germany).

Follicular and stromal degeneration and edema were scored from
0 to 3 according to the injury severity, where 0 represented no
pathologic findings, and 1, 2 and 3 represented pathologic
findings of less than 33%, 33% to 66%, and more than 66% of
the ovarian tissue section, respectively. The histomorphologic
changes were examined in six microscopic fields for each slide
at magnification, x400.

Measurement of Body Weight Gain and Ovarian Tissues

The body weights of six rats from each group were measured
during the experiment and recorded once daily. Ovarian tissue
weights were measured in each group after the rats were
sacrificed. Ovarian weight was calculated by averaging ovarian
weights in each animal.

Immunohistochemical Procedure

The avidin-biotin peroxidase method was used for the
immunohistochemical (IHC). Following the deparaffinization
process, the cross sections were subsequently incubated in citrate
buffer (pH: 6.0) (Lab Vision, Thermo Scientific, Fremont) and
3% hydrogen peroxide (Lab Vision, Thermo Scientific,
Fremont). Ultra V block (Lab Vision, Thermo Scientific,
Fremont) was applied for blocking. Tissue sections were
incubated with Cdc2 primer antibody (Santa cruz Cat: sc-954,
Lot: 12210) in 1:100 dilution +4 C overnight. Then, the tissue
sections were incubated with secondary antibody (Lab Vision,
Thermo Scientific, Fremont) for 10 min. The reaction was
revealed by streptavidin peroxidase complex (Lab Vision,
Thermo Scientific, Fremont) with DAB. Mayer’s hematoxylin
was used for background staining. The slides were evaluated
under light microscope with computer imaging system (Leica
DM 4000, Germany).

Positive immunoreactivity for cdc-2 were scored from 0 to 3
according to the injury severity, where 0 represented no
pathologic findings, and 1, 2 and 3 represented pathologic
findings of less than 33%, 33% to 66%, and more than 66% of
the ovary section, respectively. The histomorphologic changes
were examined in six microscopic fields for each slide at
magnification, x400.

Statistical Analysis

All statistical analyses were performed using SPSS statistical
software (SPSS for windows, version 17.0). The differences
between the groups were statistically evaluated using the
Kruskal-Wallis test (post hoc: Mann-Whitney U test with
Bonferroni corrected). p values less than 0.05 were accepted as
statistically significant.

RESULTS

Evaluation of Body Weight of the Female Rats

The body weight of rats from each group were measured, at the
first and the last days of the experiment and the mean values of
body weight gains were given in Table 1. There was no
statistically significant changes in body weight gains of rats
between all groups (p=0.257).

Evaluation of Ovarian Tissue Weight of the Female Rats

The weights of ovarian tissues were measured at the end of the
experiment and the average weights of ovarian tissue of female
rats from each group were given in Table 1. There was no
statistically significant increase in the average weights of ovarian
tissue between the groups (p=0.888). However, there was an
increase in the average weights of ovarian tissue of rats from
BPA administrated group (0.18+0.08g). In contrast, the average
weight of ovarian tissue in melatonin (0.14+0.03g) and
BPA-+melatonin (0.15+0.05g) were similar to those of controls
(0.15+0.04g).
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Histopathological Investigation of Ovary

The comparison of follicular degeneration, stromal degeneration
and edema scores of all experimental groups were summarized in
Table 2. Follicular degeneration (p<0.001), stromal degeneration
(p<0.001) and edema (p=0.001) were significantly increased in
the ovary of BPA group rats when compared with the control
group. There was a significant decrease in follicular (p=0.003)
and stromal degeneration (p=0.002) in the BPA+Melatonin
group compared to BPA group.

Histopathological examination showed that normal histological
features in the ovary of the control (Figure 1.a,b) and melatonin
groups (Figure 1.e,f). In control, the ovary was surrounded by
germinal epithelium and underline tunica albuginea. Primordial
follicles, consist of an oocyte is surrounded by a single layer of
squamous follicular cells, primary follicles that consists of an
oocyte surrounded by a layer or layers of cuboidal follicular cells
were observed. When the follicular cells proliferate into a
stratified epithelium known as granulosa cell layer. Secondary
follicles with the appearance of a follicular antrum within the
granulosa layer were observed. In the melatonin group,
secondary and primary follicles were seen in the ovarian cortex
(Figure 1.e,1). Atretic follicles and ovarian follicles that could not

The Effects of Melatonin on Rat Ovary

be determined at what stage of development were seen in the
ovarian cortex of BPA group rats. The spaces between follicular
cells, cell infiltrations and degenerative changes were seen in this
group (Figure 1.c,d). In BPA+melatonin group rats, primary
follicles were observed in the ovarian cortex. In contrast to BPA
group rats, there were not seen any spaces between follicular cells
in ovarian cortex. (Figure. 1.g,h).

IHC Results

In our study, we evaluated Cdc-2, cell cycle marker expression
through THC analysis (Table 3). Cdc-2 immune-expression
(p<0.001) were significantly decreased in BPA group when
compared with the control group. On the other hand, Cdc-2
immune-expression were significantly higher in BPA+Melatonin
than BPA group (p<0.001).

When we compare the groups between each others, we observed
that high expression of Cdc-2 was in mainly situated in primary
follicles, granulosa cell layer of secondary follicles, teca layer,
lutein cells of corpus lutheum, endothelial cells of blood vessels
in the medulla of the rats in the control group (Figure 2.a,b). In
melatonin group the immunoreactivity of Cdc-2 in cortex and
medulla (Figure 2.e,f) was higher than BPA and BPA+melatonin
groups (Figure 2.c,d and g,h).

Table 1. The mean values of weight gain and ovarian weights of female rats for all groups

Control BPA Melatonin BPA+Melatonin
(n=6) (n=6) (n=6) (n=6)
Mean+SD 121.86+8.66 146.62+24.40 129.90+15.54 146.56£21.70
Body weight (g) Median 118.5 145.3 126.0 142.4
Min-Max 111.60-133.60 111.20-176.50 111.20-146.20 118.00-175.10
Mean+SD 0.15+0.04 0.18+0.08 0.14+0.03 0.15+0.05
Ovary weight (g) Median 0.15 0.19 0.13 0.13
Min-Max 0.10-0.21 0.17-0.76 0.31-0.48 0.18-0.86
SD: Standard deviation, Min-Max: Minimum-Maximum
Table 2. Histopathologic evaluation scores of the ovarian tissues in all experimental groups
Control BPA Melatonin BPA+Melatonin

(n=6) (n=6) (n=6) (n=6)
Mean+SEM 0.47+0.09 1.75+0.15% 0.47+0.09 1.13+£1.12°
Follicle Median (IQR) 0.00 (1.00) 2.00 (1.00) 2.00 (1.00) 1.00 (1.00)
degeneration Min-Max 0.00-2.00 0.00-3.00 0.00-3.00 0.00-3.00

p <0.001 0.001 <0.001 <0.001
Mean+SEM 0.36+0.08 1.69+0.142 0.75+0.11 1.02+0.14°
Stromal Median (IQR) 0.00 (1.00) 2.00 (1.00) 1.00 (1.00) 1.00 (2.00)
degeneration Min-Max 0.00-1.00 0.00-3.00 0.00-2.00 0.00-3.00

p <0.001 0.001 <0.001 <0.001
Mean+SEM 0.13£0.05 1.13£0.15% 0.444+0.09 1.19+0.13
Median (IQR) 0.00 (0.00) 1.00 (1.75) 0.00 (1.00) 1.00 (1.00)
Edema Min-Max 0.00-1.00 0.00-3.00 0.00-2.00 0.00-3.00

p <0.001 <0.001 <0.001 <0.001

# Significant increase vs control group, *: Significant decrease vs BPA group, SEM: standard error of the mean, vs: versus, IQR: Interquartile range

Table 3. The mean density of Cdc-2 immunostaining in all experimental groups

Control BPA Melatonin BPA-+Melatonin
(n=6) (n=6) (n=6) (n=6)
Positive Mean+SEM 2.16+0.12 0.63+0.09* 1.63+0.11 1.500.09**
immunoreactivity Median (IQR) 2.00 (1.00) 1.00 (1.00) 2.00 (1.00) 2.00 (1.00)
of cdc-2 Min-Max 1.00-3.00 0.00-2.00 1.00-3.00 0.00-2.00

*: Significant decrease vs control group, **: Significant increase vs BPA group, SEM: standard error of the mean, vs: versus, IQR: Interquartile range
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Figure 1. Histopathological examinations of ovary

In control, normal microscopic appearance of ovary that surrounded by germinal
epithelium (ge) and underline tunica albuginea (ta). Primordial (arrow), primary (pf) and
secondary (sf) ovarian follicles were seen in the ovarian cortex of rats from control (a-
b). In BPA group, atretic follicles (af), stromal (sd) and follicular degenerations (fd) and
edema (e) were seen (c-d). Normal histological futures of ovary with the present of
secondary (sf) and primary follicle in the ovarian cortex of melatonin group rats (e-f). In
BPA+melatonin group (g-h) primary follicles were observed in the ovarian cortex. H&E.

DISCUSSION

BPA has several effects on the ovary based on exposure time.
Several studies conducted on rodents have revealed that exposure
to BPA during early postnatal period caused decreasing in
primordial follicle reserve (19). In a recent study conducted by
Maffini et al. (20) on female rats expose to BPA results in
ultrastructure changes, such as decreasing in the number of
oocytes and increasing in uterine tissue weight and the expression
of estrogenic receptors in endometrium. Fernandez et al. (21)
investigated the effects of high dose BPA exposure on female rats
and has reported that high dose BPA administration has negative
effects on ovary, causes ovarian cyst formation that leads
decrease in fertility.

In our study, we examined the effects of neonatal exposure to
(100mg/kg) BPA and prepubertal (PND20-30) administration of
(10mg/kg) melatonin on body weight gain and ovarian tissue
weight. We found that there was no statistically significant changes
in body weight gains between all groups. However, maximum
body weight gain increasing was observed in BPA group, followed
by the BPA+melatonin, melatonin, and control groups. We can
suggest that neonatal BPA administration increased body weight
gain and may be accelerated onset of puberty.

It has reported that neonatal exposure to BPA alters estrous cycle in
female rats. Large secondary follicles with multi-oocytes, degeneration
in ovarian follicles and a large number of antral-space-like formations
in ovarian sections were observed in the microscopic findings of
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Figure 2. The immunoreactivity of Cdc-2 in rat ovary from each
group

The immunoreactivity of Cdc-2 was lower in medulla and different stages of ovarian
follicles in cortex of BPA group rats compare to control, melatonin and
BPA-+melatonin administrated groups. Control (a-b), BPA(c-d), Melatonin (e-f) and
BPA-+melatonin (g-h).

adulthood period. They also reported that there was a significant
decrease in the number and size of corpus luteum in the ovary of
BPA administred compare to the control group (22).

In our study, we used hematoxylin eosin staining to determine
the histological changes induced by BPA. Normal histological
features in ovary of rats from control and melatonin groups were
observed. On the other hand, atretic follicles and ovarian follicles
that could not be determined at what stage of development were
seen in the ovarian cortex of BPA group rats. Furthermore the
spaces between follicular cells, cell infiltrations and degenerative
changes were seen in ovary of rats in this group. Neonatal
exposure to 100mg/kg dose of BPA between PNDO-10, disrupted
follicular structure and caused structural changes and prepubertal
(PND20-30) melatonin administration recovered its effects.
Chuffa et al. (23) examined the effect of long-term melatonin
treatment on the ovaries. They have reported that melatonin
improves ovarian function by increasing the number of secondary
and Graaf follicles and corpus luteum and also protects oocytes
and granulosa cells from nicotine damage (24).

In our study, we observed that the administration of melatonin
had positive effects on BPA- damaged ovarian tissue, our H&E
results showed us this positive effect.

Cdc2 p34 expression at m-RNA level was investigated in goat
oocytes to determine the oocyte maturation. They found parallel
increasing with the oocyte size and protein expression of p34 in
the cytoplasm of oocytes (25).
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In our study, we evaluated cell cycle marker Cdc-2 expression to
determine the effect of BPA on oocyte growth, by using IHC. We
observed that the immunoreactivity of Cdc-2 was lower in
medulla and different stages of ovarian follicles in cortex of BPA
group rats compare to control, melatonin and BP A+melatonin
administrated groups. According to our IHC results, we can
suggest that neonatal exposure to BPA results in low expression
of cdc-2 in ovarian follicles. Furthermore, we found high
expression of Cdc-2 in ovarian cortex of melatonin group rats
compare to BPA and BPA+melatonin groups. These results
suggest that melatonin administration may have positive effect
on oocyte growth.

We can conclude that in female rats, neonatal exposure to BPA,
causes histologically alternations in ovary, disrupts
folliculogenesis results in degenerative changes of ovarian
follicles and melatonin administration may have positive effects
on ovarian damaged by BPA. Furthermore, the morphological
changes in the ovaries induced by BPA were thought to affect the
pubertal development.
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Amac: Bu arastirmanin amaci Diizce Universitesi Tip Fakiiltesi Donem I, Dénem II ve Dénem III 6grencilerine uygulanan smav
sorularmin gecerlik ve giivenirlik analizlerini yapmaktir.

Gereg ve Yontemler: Diizce Universitesi Tip Fakiiltesi Ogrenci Islerinden 2014-2015 ve 2015-2016 egitim-6gretim yillarma ait Dénem I,
Donem II ve Donem III 6grencilerine uygulanan sinav sonuglari elde edilmistir. 2014-2015 ve 2015-2016 egitim-6gretim yillarinda Dénem
I, Dénem II ve Dénem III 6grencilerine uygulanan toplam 38 kurul siavi ve 6 donem sonu siavi olmak iizere 44 smav sonucu incelenmistir.
Her bir sinav i¢in 100 soru secilmis ve incelenen toplam soru sayisi 4400 adettir. Sinava giren her birey analize dahil edilmistir. Sinav
sorularinin gegerlik ve giivenirligini degerlendirmek icin her bir smava ayri ayri “Madde Yanit Analizi” uygulanmustir. Her bir smavin
giivenirligini degerlendirmek icin Kuder-Richardson 20 (KR20), KR21 ve Spearman-Brown giivenirlik katsayilari hesaplanmustir.
Bulgular: Calisma sonucunda, 2014-2015 ve 2015-2016 egitim-6gretim yillarinda Dénem I ve Dénem II ders kurul sinavlarina ait
sorularin oldukga kolay diizeyde oldugu ve ayirt edici sorulardan olustugu, Donem III ders kurul sinavina ait sorulari oldukg¢a kolay
diizeyde oldugu ve diizeltilmesi gereken sorular oldugu sdylenebilir. Dénem I, Donem II final sinavlarina ait sorularin ise orta diizeyde
zor olduklari ve diizeltilmesi gereken sorular oldugu gézlenmistir. Dénem III final sinavina ait sorularin oldukea zor diizeyde oldugu
ve ¢ok zayif nitelikte yani sinavda yer almamasi gereken sorular oldugu soylenebilir.

Sonug¢: Simav niteligini ve 6grenci basarisini degerlendirmek igin uygulanan sinavlarin hem genel hem de soru bazinda farkli teknikler
kullanilarak degerlendirilmesi 6nerilmektedir. Ayrica sinav sorularinin kalitesini artirmak amaciyla tip fakiiltesi 6gretim tiyelerine Tip
Egitiminde Olgme ve Degerlendirme konularinda egitimlerin verilmesi tavsiye edilmektedir.

Anahtar kelimeler: Tip fakiiltesi; sinav; soru zorluk derecesi; ayirt etme indeksi.

ABSTRACT

Aim: The purpose of this research is to analyze the validity and reliability of the exam questions applied to the students of Duzce
University Medical Faculty Term I, Term I and Term III.

Material and Methods: Exam results were obtained from students of Term II, Term II and Term III for the period of 2014-2015 and
2015-2016 academic years from Duzce University Faculty of Medicine Registrar’s office. Exams of 44 exams including 38 committee
exams and 6 final exams applied to the students in Term I, Term II and Term III during 2014-2015 and 2015-2016 academic years are
examined. For each exam 100 questions were selected and the total number of questions examined was 4400. Each individual taking
the exam has been included in the analysis. In order to evaluate the validity and reliability of the exam questions, "Item Response
Analysis" was applied to each exam separately. Kuder-Richardson 20 (KR20), KR21 and Spearman-Brown reliability coefficients were
calculated to evaluate the reliability of each exam.

Results: It is seen that the questions regarding the Term I and Term II committee exams in 2014-2015 and 2015-2016 academic years
are quite easy and distinctive questions, the questions regarding the Term III committee exam are quite easy and the questions that
need to be corrected. It is observed that the questions of the term I and II final exams are moderately difficult and the questions to be
corrected. It can be said that the questions of the term III final exam are very difficult and very poor quality, namely they are questions
that should not be included in the exam.

Conclusion: We recommended that examinations applied to assess the quality of the exam and student achievement should be assessed
using different techniques, both on a general and a question-based basis. In addition, we recommended that medical faculty academic
staffs have to give training in Measurement and Evaluation in Medical Education in order to increase the quality of exam questions.
Keywords: Faculty of medicine; exam; question difficulty; discrimination index.
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GIRIS

Giintimiiz tip fakiiltelerinde verilen tip egitiminde objektif ve
uluslararasi normlarda 6lgme ve degerlendirme yapmak 6nemli
hale gelmistir (1). Tip fakiiltelerinde sinif yeterliklerin
6l¢tilmesine yonelik agirlikli olarak goktan segmeli maddelerden
olusan testler kullanilmaktadir. Bu durumun nedenleri arasinda
siif mevcutlarinin fazla olmasi, optik okuyucular kullanilarak
puanlamanin  oldukca hizli yapilabilmesi ve puanlama
giivenirliginin daha kolay saglanabilmesi vb. hususlar
siralanabilir. Ancak bilindigi lizere ¢oktan se¢meli maddeleri
hazirlamak diger madde tiirlerini hazirlamaktan ¢ok daha gii¢
olabilmektedir (2). Buna egitim vermekte olan akademisyenlerin
nitelikli madde yazimi konusunda yasadiklari sorunlar da
eklendiginde 6lgme siirecine karisan hata miktari radikal bigimde
artabilmekte ve bu durum verilen kararlarin isabetliligini
olumsuz yonde etkileyebilmektedir. Bu agidan bakildiginda
yapilan smavlar da bir bakima amacini yitirmektedir. Tip
fakiiltelerinde yapilan sinavlarin niteligi ile ilgili yasanan bu ve
benzer sorunlar; sinavlara ve simavlari yapan kuruma olan giiveni
zedeleyebilmekte, ayrica egitimde firsat esitligi ve adalet ilkesi
acilarimdan da sorun olusturmaktadir (3).

Bu sorunlar1 onlemek amaciyla tip fakiilteleri 6grencilere
uygulanan smavlara yonelik olarak; madde (soru) analizi
yapmak, soru bankasi olusturmak, belirli zaman araliklarinda
test-Olgek gelistirme, ¢oktan se¢meli madde yaziminda dikkat
edilecek hususlara yonelik egitim planlamak ve vermek gibi
cesitli faaliyetler stirdiirmektedir (3-6).

Bu arastirmanin amaci Diizce Universitesi Tip Fakiiltesi Dénem
I, Donem II ve Donem III &grencilerine uygulanan sinav
sorularmin gegerlik ve giivenirlik analizlerini yapmaktir. Elde
edilecek sonuglar dogrultusunda sinav sorularinin niteliklerini
artirmak i¢in Onerilerde bulunmaktir.

GEREC VE YONTEMLER

Diizce Universitesi Tip Fakiiltesi Ogrenci Islerinden 2014-2015
ve 2015-2016 egitim-6gretim yillarina ait Dénem I, Dénem II ve
Dénem III ogrencilerine uygulanan sinav sonuglari elde
edilmistir. Verileri elde etmeden 6nce Diizce Universitesi Tip
Fakiiltesi Dekanligindan gerekli izin almmustir.

2014-2015 ve 2015-2016 egitim-6gretim yillarinda Dénem 1,
Dénem II ve Dénem III 6grencilerine uygulanan toplam 38 kurul
smavi ve 6 dénem sonu smavi olmak iizere 44 smav sonucu
incelenmistir. Her bir smav i¢in 100 soru se¢ilmis olup incelenen
toplam soru sayist 4400 adettir. Sinava giren her birey analize
dahil edilmistir. Sinavlarda laboratuvar/pratik sorular1 veya iptal
edilen sorular analiz dis1 tutulmustur.

Tip fakiiltesinde her bir donem farkli ders kurullarindan
olusmaktadir. Her bir kurul sonunda uygulanan sinav notlarmnin
ortalamasi ders kurul smav ortalama notunu verir. Donem
sonunda uygulanan sinavdan alinan not ise donem sonu notunu
gosterir. Ders kurul sinav ortalama notunun %60°’1 ve donem
sonu smav notunun %40’1 alinarak dénem sonu notu
hesaplanmaktadir. Ayrica ders kurul smavlarindan ortalama 80
puan ve iizeri alan kisi talep ederse final sinavina girmeme
hakkini kullanabilir. Bu durumda ortalama ders kurul puani
ayrica donem sonu sinav notu olarak geger. Bu nedenle donem
sonu smavlarmma giren kisi sayis1 ara sinavlara goére daha
diisiiktiir.

Istatistiksel Analiz

Sinav sorularinin gegerlik ve giivenirligini degerlendirmek igin
her bir sinava ayr1 ayri Madde Yanit Analizi (Item Response
Analysis) uygulanmigtir. Her bir smavin gilivenirligini
degerlendirmek icin Kuder-Richardson 20 (KR20), KR21 ve
Spearman-Brown giivenirlik katsayilar1 hesaplanmugtir.

BULGULAR

2014-2015 ve 2015-2016 egitim-6gretim yillarinda Dénem 1,
Dénem II ve Dénem III 6grencilerine uygulanan toplam 38 kurul
smavi ve 6 dénem sonu sinavi olmak iizere 44 smav sonucu
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incelenmigtir. Her bir siav i¢in 100 soru se¢ilmis olup incelenen
toplam soru sayis1 4400 adettir.
2014-2015 Egitim-Ogretim Yilt
2014-2015 egitim-6gretim yilinda Dénem I, Dénem II ve Dénem
III 6grencilerine uygulanan toplam 19 kurul sinavi ve 3 dénem
sonu smavi olmak iizere 22 simav sonucu (toplam 2200 adet soru)
incelenmistir. Her bir sinav igin ayr1 ayr1 uygulanan Madde Yanit
analiz sonuglarmin genel degerlendirmesi Tablo 1’de verilmistir.
Sorular, “ortalama soru zorluk derecesi” bakimindan
incelendiginde; Dénem I, Dénem II ve Dénem III Ders kurul
sinavlarmin ve Donem III final smavi sorularinin “oldukga
kolay” nitelikte olduklart saptanmistir. Dénem I ve Donem II
final smav sorularinin ise “orta diizeyde zor” olduklar
goriilmiistiir. Sorularin zorluk derecesinin bir diger gostergesi
olan carpiklik katsayilari incelendiginde ise Donem III final
siavi disindaki diger smavlarin carpiklik katsayisinin negatif
¢ikmasi bu sinavlardaki sorularin ¢grenciler agisindan oldukga
kolay oldugunu gostermektedir. Bu bilgi ortalama zorluk
derecesi sonucu ile uyum i¢indedir. Buna karsin Dénem I1I final
sinavina ait ¢arpiklik katsayist sifira yakin ancak pozitif deger
almigtir. Bu sonug ise Dénem III final sorularmnin orta diizeyde
zorluguna isaret etmektedir. Ortalama zorluk derecesine gore
kolay bir smav olarak yorumlanan Dénem III final sinavinin,
carpiklik katsayisina gore orta diizeyde zorluk tasidig: bilgisine
ulasilmasi s6z konusu sinav sorularinin zorluk derecesini iyi
yansitmadig1 sdylenebilir (Tablo 1).
Sinav sorularinin, bilen ve bilmeyeni ayirt etme basarist “soru
ayirt etme indeksi” yardimiyla incelendiginde Dénem I, Dénem
II ders kurul smav sorularinin “bilen ve bilmeyeni ayirmada”
olduk¢a iyi diizenlendigi, Dénem III ders kurulu sinavlari,
Dénem I final ve Donem II final sinav sorularinin “diizeltilmesi
ve gelistirilmesi” gerektigi ve Donem III final sinavi sorularinin
ise “¢ok zayif nitelikte sorular” olduklari saptanmistir (Tablo 1).
Soru giigliik ve soru aywrt edicilik indeksleri Dbirlikte
degerlendirildiginde;
e Doénem I, II ve III ders kurul smavlarma ait sorularin genel
olarak “tipik iyi soru” 6zelliginde oldugu
e Donem I ve II final sinav sorularinin iizerinde ¢alisilmasi ve
gelistirilmesi gereken sorular oldugu
e Donem III final sorularinin ise zor fakat ayirt edici sorulardan
olustugu gozlenmistir.

Donem I ve Dénem II ders kurul sinavlarinin KR-20 giivenirlik
katsayr degerleri sirasiyla 0,92 ve 0,90 bulunmustur. Bu
degerlere gore ilgili donemlere ait ders kurulu smavlariin
“miikemmel giivenirlikte” olduklar1 goriilmistiir. Donem I ve
Dénem II final smavlarmin KR-20 giivenirlik katsay1 degerleri
strastyla 0,81 ve 0,85’tir. Buna gore ilgili donemlere ait final
siavlarmin “iyi giivenirlikte” olduklari sdylenebilir. Dénem III
ders kurul sinavinin KR-20 katsayi degeri (0,84) “iyi glivenirligi”
gostermektedir. Ancak Donem III final smavina ait KR-20
katsayist 0,53 bulunmustur. Bu degerin diisiik ¢ikmasimin
nedenleri arasinda ¢ok kolay sorularin olmasi, ¢ok zor sorularin
olmasi, ayiricilik 6zelligi olmayan kotii yazilmis sorularin varlig
sayilabilir (Tablo 1).

Soru ayirt etme indeksi olarak da kullanilan ortalama nokta ¢ift
serili korelasyon katsay1 (point biserial correlation coefficient)
degerleri incelendiginde; Donem I, Dénem II ve Dénem III Ders
Kurul sinavlarinin sorularmm “iyi” soru ozelligi tasidiklarini,
Donem I ve Donem II final sinav sorularinin “orta diizeyde” soru
olduklar sdylenebilir. Dénem III final smav sorularinin “zay1f”
nitelikte sorular oldugu ve revize edilmeleri gerektigi agiktir.
Sorularin gegerligini degerlendirmek igin kullanilan ortalama ¢ift
serili korelasyon katsayilari incelendiginde; Dénem III final smav
sorulart disinda diger tiim sinavlara ait sorularin genel olarak gegerli
sorular olduklar1 sdylenebilir. Donem III final smav sorularmin
gecerliginin diisiik oldugu ve revize edilmeleri gerektigi aciktir. Bu
aragtirmadaki gegerlik kavramui ise sinav sonuglarmin basariy
6lgme derecesi olarak tanimlanabilir (Tablo 1).
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Tablo 1. 2014-2015 egitim-6gretim y1l1 Dénem I, Dénem II ve Donem III §grencilerinin girdikleri sinavlara ait analiz sonuglar1

Dénem I Dénem II Doénem III
Ders Kurul . Ders Kurul . .

Smavlar Sli i::t}l Smavlari Sli iln;}l Dgll:alsfll;l;?l Sli i::t}l

(4 Kurul) (6 Kurul) (9 Kurul)
Incelenen toplam sinav kagida 542 97 755 93 850 72
Minimum puan 15 26 11 28 0 48
Maksimum puan 97 79 97 78 99 85
Medyan puan degeri 71,625 62,75 70 58 74,13 66,17
Ortalama puan degeri 69,60 63,43 70 57 73,89 66,22
Standart sapma 13,94 9,34 13 10 10,16 5,64
Carpiklik katsayisi -0,75 -0,93 -0,59 -0,52 -0,52 0,49
Basikhik katsayisi 0,92 2,04 1,06 0,31 1,53 0,08
Ortalama soru zorluk derecesi 0,70 0,63 0,70 0,57 0,74 0,66
Ortalama soru ayirt etme indeksi 0,32 0,20 0,30 0,25 0,22 0,14
Ortalama Nokta Cift Serili korelasyon katsayisi 0,35 0,23 0,32 0,23 0,30 0,16
KR20 giivenirlik katsayisi 0,92 0,81 0,90 0,85 0,84 0,53
KR21 giivenirlik katsayisi 0,90 0,74 0,87 0,79 0,77 0,24
Yiiksek gruba ait minimum puan 77 67 73 63 66 66
Diisiik gruba ait maksimum puan 68 61 71 50 92 69
Spearman-Brown katsayisi 0,88 0,75 0,86 0,78 0,79 0,34
Ortalama Cift Serili korelasyon katsayisi 0,50 0,32 0,47 0,39 0,40 0,19

KR: Kuder-Richardson

Tablo 2. 2015-2016 egitim-6gretim y1l1 Dénem I, Dénem II ve Donem III §grencilerinin girdikleri sinavlara ait analiz sonuglari

Donem I Doénem II Dénem IIT
Ders Kurul . . .

Sinavlari SF inal D;;faljll;:ll Final Dgll:al\fll;:'?l Final

(4 Kurul) mnavi (6 Kurul) Smavi (9 Kurul) Smavi
Incelenen toplam sinav kigida 568 105 793 98 1052 85
Minimum puan 8 27 19 18 28 47
Maksimum puan 77 63 95 79 99 88
Medyan puan degeri 67,13 60,33 66 58 75,29 64,67
Ortalama puan degeri 65,09 59,95 65 56 74,84 65,36
Standart sapma 13,44 10,77 13 11 9,20 6,36
Carpiklik katsayisi -0,91 -0,63 -0,41 -0,67 -0,42 0,14
Basiklik katsayisi 0,98 0,65 -0,04 0,65 0,18 -0,12
Ortalama soru zorluk derecesi 0,68 0,62 0,65 0,56 0,75 0,65
Ortalama soru ayirt etme indeksi 0,32 0,26 0,31 0,25 0,22 0,14
Ortalama Nokta Cift Serili korelasyon katsayisi 0,35 0,27 0,32 0,28 0,26 0,17
KR20 giivenirlik katsayisi 0,92 0,86 0,90 0,86 0,84 0,62
KR21 giivenirlik katsayisi 0,89 0,81 0,87 0,81 0,77 0,42
Yiiksek gruba ait minimum puan 65 64 65 61 82 69
Diisiik gruba ait maksimum puan 68 56 62 54 69 62
Spearman-Brown katsayisi 0,88 0,81 0,82 0,74 0,78 0,58
Ortalama Cift Serili korelasyon katsayisi 0,52 0,39 0,47 0,39 0,37 0,20

KR: Kuder-Richardson

Yiiksek not alan bireylerin %27’sinin en diisiik not ortalamasi 63
puan ve daha yiiksek iken, diisiik not alan bireylerin %27’sinin
en yiiksek not ortalamasi 50 puan ve {istiidiir.

Spearman-Brown giivenirlik katsayi1st bakimindan
incelendiginde; Donem I ve Dénem II ders kurul sinavlarinin “iyi
giivenirlikte” olduklari, Dénem III ders kurulu, Dénem I ve
Dénem 1II final smavlarmin “orta diizeyde giivenilir” olduklari,
Dénem III final sinav sorularinin ortalama “giivenirliginin
oldukga diisiik” oldugu séylenebilir.

Duzce Tip Fak Derg, 2017;19(2):38-41

2015-2016 Egitim-Ogretim Yil

2015-2016 egitim-6gretim yilinda Dénem I, Dénem II ve Dénem
III 6grencilerine uygulanan toplam 19 kurul sinavi ve 3 dénem
sonu smavi olmak iizere 22 simav sonucu (toplam 2200 adet soru)
incelenmistir. Her bir sinav igin ayr1 ayr1 uygulanan Madde Yanit
analiz sonuglarimin genel degerlendirmesi Tablo 2’de verilmistir.
Sorular  ortalama soru  zorluk  derecesi bakimindan
incelendiginde; Donem I, Dénem II ve Dénem III Ders kurul
sinavlarmin ve Donem III final smavi sorularinin “oldukga
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kolay” nitelikte olduklar1 saptanmistir. Dénem I ve Donem 11
final smav sorularmmn ise “orta diizeyde zor” olduklari
goriilmiistiir (Tablo 2).

Sinav  sorulart soru aywt etme indeksi bakimindan

incelendiginde; Dénem I, Dénem II ders kurul siav sorularinin

“oldukea iyi” olduklari, Dénem III ders kurulu sinavlari, Dénem

I final ve Donem II final smav sorularinin ise “diizeltilmesi ve

gelistirilmesi” gerektigi, Dénem III final sinavi sorularinin ise

“cok zay1f nitelikte sorular” olduklar1 saptanmustir (Tablo 2).

Soru giicliik ve soru ayirt edicilik indeksleri birlikte

degerlendirildiginde;

e Donem I ve Donem II ders kurul sinavlarma ve Dénem I final
sinavina ait sorularin genel olarak “tipik iyi soru” 6zelliginde
oldugu,

e Donem III final sinav sorularmin “iizerinde ¢alisilmasi ve
gelistirilmesi” gereken sorular oldugu,

e Donem II final sorularinmn ise “zor fakat ayirt edici”
sorulardan olustugu gozlenmistir (Tablo 2).

Dénem I ve Dénem II ders kurul sinavlarinin KR-20 giivenirlik
katsayr degerleri swrasiyla 0,92 ve 0,90 bulunmustur. Bu
degerlere gore ilgili donemlere ait ders kurulu smavlarinin
“mitkemmel giivenirlikte” olduklart goriilmiistiir. Dénem I ve
Dénem 1II final smavlarmim KR-20 giivenirlik katsay: degerleri
0.86°d1r. Bu degerlere gore ilgili donemlere ait final siavlarinin
“iyi giivenirlikte” oldugu sdylenebilir. Dénem III ders kurul
smavinin  KR-20 katsayr degeri (0,84) “iyi gilivenirligi”
gostermektedir. Ancak Donem III final sinavina ait KR-20
katsayist 0,62 bulunmustur ve bu smmavin “marjinal test
(diizeltilmeli)” 6zelligi tasidigr sdylenebilir. Bu degerin diisiik
¢ikmasinin nedenleri arasinda ¢ok kolay sorularin olmast, ¢ok zor
sorularmn olmasi, ayirt edicilik 6zelligi olmayan kotii yazilmis
sorularm varlig: akla gelmektedir (Tablo 2).

Ortalama nokta ¢ift serili korelasyon katsayis1 degeri agisindan
incelendiginde; Dénem I ve II Ders Kurul sinavlarinimn sorularinin
“iyi” soru 6zelligi tasidigini, Dénem III ders kurulu smavlarmin
ve Dénem I ve II final smav sorularinin “orta diizeyde” soru
olduklart sdylenebilir. Dénem III final sinav sorularinin “zayif”
nitelikte sorular oldugu ve revize edilmeleri gerektigi agiktir
(Tablo 2).

Sorularin gegerligini degerlendirmek i¢in kullanilan ortalama ¢ift
serili korelasyon katsayilar1 incelendiginde; uygulanan tiim
smavlara ait sorularin genel olarak gecerli sorular olduklar
sOylenebilir (Tablo 2).

Yiiksek not alan bireylerin %27 sinin en diisiik not ortalamasi 61
puan ve diisik not alan bireylerin %27’sinin en yiiksek not
ortalamasi 56 puandir.

Spearman-Brown giivenirlik katsayi1st bakimindan
incelendiginde; Donem I, Donem II ders kurul smavlarinin ve
Dénem I final sinavlarinin “iyi giivenirlikte” olduklari, Dénem
II ders kurulu ve Donem II final smavlarinin “orta diizeyde
giivenilir” olduklari, Dénem III final sinav sorularinin oldukca
“duisiik giivenirlikte” oldugu sdylenebilir (Tablo 2).

TARTISMA VE SONUC

Bu calismada Diizce Universitesi Tip Fakiiltesi 2014-2015 ve
2015-2016 egitim-6gretim yillarinda ilk 3 déneme uygulanan
smav sorularmnin gegerlik ve giivenirlikleri ayrintili bir sekilde
incelenmistir. Bu arastirmanin sonucunda; 2014-2015 ve 2015-
2016 egitim-6gretim yillarinda Dénem I ve Dénem II ders kurul
siavlarma ait sorularin oldukga kolay diizeyde oldugu ve ayirt
edici sorulardan olustugu, Dénem III ders kurul smavina ait
sorularmn oldukea kolay diizeyde oldugu ve diizeltilmesi gereken
sorular oldugu séylenebilir. Donem I, Dénem II final sinavlarina
ait sorularmn ise orta diizeyde zor olduklar1 ve diizeltilmesi
gereken sorular oldugu goézlenmistir. Donem I1I final sinavina ait
sorularm oldukga zor diizeyde oldugu ve ¢ok zayif nitelikte yani
sinavda yer almamasi gereken sorular oldugu sdylenebilir.
Literatiirde tip fakiiltesinde uygulanan sinav sorularinin (¢coktan
secmeli, objektif yapilandirilmis klinik sorular-OYKS vb.)

Duzce Tip Fak Derg, 2017;19(2):38-41

Sorularin Gegerlik ve Giivenirlik Analizi

gecerlik  ve  giivenirliklerinin
bulunmaktadir (7-10).

Ozcan ve ark. (7) Gaziosmanpasa Universitesi tip fakiiltesinde
yaptiklari calismada Donem I, 1T ve III Ders kurul sinavlarinin
genel olarak %34’linlin “gok kolay”, %21 inin “oldukea kolay”,
%32’sinin “orta diizey”, %9 unun “oldukga zor” ve %4 liniin ise
“cok zor” sorulardan olustugunu bulmuslardir. Ayrica smav
sorularmin %33,14’liniin “ayirt ediciligi diisiik”, %24,20’sinin
“ayirt ediciligi orta diizeyde ve diizeltilerek kullanilabilir”,
%25,49’unun “kiigiik diizeltmelerle veya diizeltme yapmadan
kullanilabilir”, %17,17’sinin ise “ayirt ediciligi yiiksek aynen
kullanilabilir” oldugunu belirlemislerdir.

Tomak ve Bek (8) Ondokuz Mayis Universitesi Tip fakiiltesi
sinavlarinda kullanilan ¢oktan se¢cmeli testlerin
degerlendirmesini farkli madde analizi modellerini kullanarak
yapmuglardir. Inceledikleri 84 soruluk smavda sorularin madde
zorluk ve madde ayirt etme indekslerini sirasiyla 0,57 ve 0,277
olarak bulmuslardir. Sorularm ¢ogunun orta diizeyde zor ve ayirt
ediciligi iyi diizeyde oldugunu ifade etmislerdir.

Fallatah ve ark. (9) King Abdulaziz Universitesi tip Fakiiltesinde
2012-2013 yillarinda yapilan yazili ve klinik sinavlarin dahiliye
boliimlerini igeren sinavlari igin gegerlik ve giivenirlik ¢caligmast
yapmuslardir. Coktan se¢meli sinav sorularinmn ve objektif
yapilandirilmis klinik smav sorularmim gegerli ve giivenilir
olduklarini saptamislardir. Trejo-Mejia ve ark. (10) Meksika
Ulusal Otonom Universitesi Tip fakiiltesinde intern 6grencilerine
uygulan objektif yapilandirilmis klinik smavlarin giivenirligini
genellestirilmis teori ile incelemislerdir. Ilgili savlarin
giivenilir olduklarini saptamiglardir.

Swinav niteligini ve Ogrenci basarisini degerlendirmek igin
uygulanan smavlarin hem genel hem de soru bazinda farkli
teknikler kullanilarak degerlendirilmesi Onerilmektedir. Ayrica
smnav sorularinin kalitesini artirmak amaciyla tip fakiiltesi
ogretim iiyelerine Tip Egitiminde Olgme ve Degerlendirme
konularinda egitimlerin verilmesi tavsiye edilmektedir.

incelendigi  calismalar

KAYNAKLAR

1. Sayek I, Odabag1 O. Tiirk Tabipleri Birligi Mezuniyet Oncesi
Tip Egitimi Raporu 2010. Ankara: Tiirk Tabipleri Birligi
Yayinlari; 2010.

2. Erkus A. Smf Ogretmenleri i¢in Olgme ve Degerlendirme:
Kavram ve Uygulamalar. Ankara: Ekinoks Egitim
Danigmanlik Yayinevi; 2006.

3. Selvi H. Tip Fakiiltelerinde Uygulanan Sinavlarin Giivenirlik
ve Gegerliginin Saglanmasina Yo6nelik Yapilan Caligmalar:
Mersin Universitesi Ornegi. Tip Egitiminde Iyi Uygulamalar
Sempozyumu; 23-24 Ekim 2015, Izmir. s.48-52.

4. McGahee TW, Ball J. How to read and really use an item
analysis. Nurse Educator. 2009;34(4):166-71.

5. McMorrison S, Nibert A, Flick J. Critical thinking and test
item writing. Houston: Health Education Systems; 2006.

6. Sadaf S, Khan S, Ali SK. Tips for Developing a Valid and
Reliable Bank of Multiple Choice Questions (MCQs).
Education for Health. 2012;25(3):195-7.

7. Ozcan KV, Aydogan Y, Bulut I. Gaziosmanpasa Universitesi
Tip Fakiiltesi’nde Uygulanan Coktan Se¢meli Sinavlarin
Betimsel Analizi. Gaziosmanpasa Universitesi Tip Fakiiltesi
Derg. 2014;6(4):281-94.

8. Tomak L, Bek Y. Item analysis and evaluation in the
examinations in the faculty of medicine at Ondokuz Mayis
University. Niger J Clin Pract. 2015;18(3):387-94.

9. Fallatah HI, Tekian A, Park YS, Al Shawa L. The validity
and reliability of the sixth-year internal medical examination
administered at the King Abdulaziz University Medical
College. BMC Medical Education. 2015; 15: 10.
doi:10.1186/512909-015-0295-4.

10. Trejo-Mejia JA, Sanchez-Mendiola M, Méndez-Ramirez I,
Martinez-Gonzélez A. Reliability analysis of the objective
structured clinical examination using generalizability theory.
Med Educ Online. 2016;21:31650.

41



Diizce Tip Fakiiltesi Dergisi / Duzce Medical Journal

Arastirma Makalesi / Research Article 2017;19(2):42-47

Determination of the Obesity Prevalence and Risk Factors
in School Children in Duzce

Diizce'deki Okul Cocuklarinda Obezite Yayginlig1 ve Risk Faktorlerinin Belirlenmesi

Muammer YILMAZ, Atilla Senih MAYDA?

} ! Diizce Il Saghk Miidiirliigii, Diizce
2Diizce Universitesi Tip Fakiiltesi Halk Saghgi Anabilim Dali, Diizce

ABSTRACT

Aim: In this study, it was aimed to determine the childhood obesity prevalence and the factors playing a part in the development of
obesity in the central province of Duzce.

Material and Methods: This study is cross-sectional and case control study. Anthropometric measurements were conducted on 1245
second graders in the central province of Duzce. A questionnaire was applied to the students’ families with BMI-for-age Z-score (BAZ)
+2 and over (case group) and between -2 and +2 (control group).

Results: The found obesity frequency was 10.1%. In the development of child obesity, those who generally (four-six days a week)
have breakfast (OR=3.67, p=0.006) (compared to those who have breakfast regularly (seven days a week)), regularly have lunch
(OR=3.52, p=0.001), eat fast (OR=2.38, p=0.016), whose parents are moderately satisfied with their weight (OR=24.13, p<0.001), are
not satisfied (OR=47.11, p<0.001), not satisfied at all (OR=39.38, p=0.001) risky (compared to satisfied parents) whose birth weight
was over 4000 gr. (OR=12.02, p=0.002) (compared to birth weight under 2500 gr.) were found to be risky. The higher the number of
obese relatives, the higher the risk of obesity was (OR=1.38, p=0.008).

Conclusion: The birth weight of the child, number of obese relatives, nutritional habits, dissatisfaction of the parents with the child’s
weight are effective in the development of obesity.

Keywords: Childhood obesity; students; overweight; prevalence; risk factors.

0Z

Amac: Bu calismada, Diizce Il merkezinde ¢ocukluk cag1 obezite prevalansi ve gocukluk cagi obezitesinin gelismesinde rol oynayan
faktorlerin belirlenmesi amaglandi.

Gere¢ ve Yontemler: Bu calisma bir kesitsel ve vaka kontrol ¢alismadir. Diizce merkezinde 1245 ilkokul ikinci siif 6grencisine
antropometrik dl¢iimler yapildi. Yasa gore viicut kiitle indeksi z skoru (BAZ) +2 ve iizeri (vaka grubu) ile -2 ile +2 (kontrol grubu)
arasinda olan 6grencilerin ailelerine anket uygulandi.

Bulgular: Bulunan obezite siklig1 %10,1 idi. Cocuklukta obezitenin gelismesinde; yemegini hizli yemek (OR=2,38; p=0,016), diizenli
olarak 6gle yemegi yemek (OR=3,52; p=0,001), diizenli (haftanin yedi giinii) olarak kahvalti yapanlarla karsilastirildiginda genellikle
(haftanin 4-6 giinii) kahvalti yapmak (OR=3,67; p=0,006), dogum agirlig1 2500 gr'in altinda olanlar ile karsilastirildiginda dogum
agirlig1 4000 gr'in tizerinde olmak (OR=12,02; p=0,002), ¢ocugunun kilosundan memnun ebeveynlerle karsilastirildiginda orta diizeyde
memnun olmak (OR=24,13; p<0,001), memnun olmamak (OR=47,11; p<0,001), hi¢c memnun olmamak (OR=39,38; p=0,001) riskli
bulundu. Obez akrabalarm sayisi ne kadar fazla olursa, obezite riski o kadar yiiksekti (OR=1,38; p=0,008).

Sonug: Cocugun dogum agirligi, obez akrabalarinin sayisi, beslenme aligkanliklari, ebeveynlerin ¢ocugun kilosundan duyduklari
memnuniyetsizlikler obezitenin gelismesinde etkilidir.

Anahtar kelimeler: Cocukluk ¢agi obezitesi; 6grenci; fazla kiloluluk; prevalans; risk faktorleri.

INTRODUCTION

The children who have a significant place in the risk groups of society encounter seriously with the risk of obesity which is a global public
health problem today. Nowadays, childhood obesity and diseases associated with it are accepted as a certain health problem (1,2). The half
of the adults and one fifth of the children in the Europe area of World Health Organization (WHO) are overweight (1,3,4). Obesity has been
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one of the most significant public health problems of the last
century (1,3). Obesity which occurs in childhood is also a risk
factor for adult obesity (5).Obese children can be related to
diseases such as coronary heart disease, hyperinsulinemia,
hypertension, hyperlipidemia, diabetes, gallbladder diseases,
osteoarthritis and cancer in adulthood beginning from their
childhood because of usually being obese adults (1,6). Besides
the medical impacts of it, obesity is known to affect the children’s
self-respect, academic achievements, social relations, the chance
of having good marriages, and even the opportunity of finding a
good job negatively (7).

The purpose of this study was to determine the obesity and
overweight prevalence in primary school second grade students
in Duzce and revealing the risk factors that have a role in the
development of obesity.

MATERIAL AND METHODS

The research was carried out two phases; initially as cross-
sectional and later as case-control. A total of 3131 students who
study on the second grade at 81 primary schools (PS) in the center
of Duzce and in the centralized villages and towns of Duzce
comprise the universe of the research. With the prediction that
the obesity prevalence would be 8.4% (8), the sample size to be
taken was calculated as at least 552 participants with 95%
confidence interval and with £2.1% deviance. Due to the cluster
design impact, the number 552 was multiplied by 2 and 1104
people were found (9). However, 10% of them were taken as
substitute and it was aimed to reach 1214 people. PS were
stratified as urban and rural based on the region they were in.
Thirty one schools were taken as rural and 50 schools were taken
as urban. Each classroom was accepted as a cluster. A total of 51
classrooms were identified by the simple randomly method, 43
of them being from the urban area and 8 of them being from the
rural area. Even though the research was planned to be carried
out with 1214 students, more participation occurred as a cluster
sampling method was applied and each student from the chosen
cluster was included in the research.

Obesity was decided depending on body-mass index (BMI) for
adults and depending on their BMI-for-age Z-score (BAZ) for
students. BAZ was determined for all children according to age
(day, month and year), length, weight and gender variables
(1,10). WHO accepts that the Z-score cut-off point <-2 SD is low
“length-for-age”, low “weight-for-age” and low “BMI -for-age”.
Z-score cut-off point being >+1 SD was accepted as overweight
and its being >+2 was accepted as obesity (11). The parents’
body-mass index were calculated with the formula of
weight(kg)/height(m?) and the classification which was
suggested by WHO was used. <18.50 kg/m? was accepted as thin,
18.50-24.99 kg/m?> was accepted as ideal weight, 25.00-29.99
kg/m? was accepted as overweight and >30.00 kg/m? as obese
(6).

For the second stage of the research, 126 students, who were
accepted as obese with the analysis of the measurements carried
out on the sample in the first stage with body mass index Z score
+2 or over were taken as case group. In return for case group
including 126 students accepted as obese, the same number of
students were chosen randomly as control group from the same
class and gender with BAZ between -2 and +1.

The questionnaire which was prepared by the researchers was
intended for the families of students. The questionnaire consists
of 50 questions. It is a questionnaire which includes questions
about the students’ nutritional habits, physical activity habits,
infancy and families. “Does your child have a regular breakfast”
the answers given to the questions were regarded as those who
make breakfast seven days a week are "regularly", those who do
breakfast four-six days a week "usually do", those who do
breakfast one-three days a week "usually do not". A weighing
scale branded Seca 769 and wooden tape measure fixed on the
wall were used for the height measurement and weight
measurements.
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In the research, height measurement and body weight
measurements were administered between September-October
2014 in the primary schools chosen as sample in Duzce city
center. Between February-March 2015, data were collected using
data collection form in the case group’s families and the control
group's families.

Ethic committee approval was obtained from Duzce University
(Dated 20.05.2014 and numbered 2014/27). Permission was
obtained from the Duzce Provincial Directorate of National
Education for the implementation of the research.

Statistical Analysis

The data were collected in the research were evaluated with
WHO AntroPlus v1.0.4 and SPSS Version 18.0 for Windows.
Body weight, height and body mass index values were evaluated
based on “WHO-2007 age group 5-19 reference values for
children.”(12). The Mann-Whitney U test (not conforming to
normal distribution) were used to evaluate the intergroup
differences. The chi-square test and Fisher’s exact test was used
for categorical variables. Logistic regression analysis was
performed to assess the relationship between the characteristics
of participants and obesity. Hosmer-Lemeshow goodness-of-fit
test were used to assess model fit. p-values of <0.05 were
considered statistically significant.

RESULTS

47.5% (n=645) of the 1245 students who participated in the study
were male and 52.5% (n=591) were female. 87.0% (n=1083) of
the students were studying at rural area PS and 13.0% (n=162) of
them were studying at urban area PS. The rate of obese students
were found out as 10.1% (n=126) among a total of 1245 students.
(Figure 1; Table 1).

m Severe thinness M Thinness ideal weight ~m Overweight ® Obese

Overweight
15.3%

Normal weight
71.2%

Overweight
and Obese

25.4%
Obese

10.1%

Thinness Severe thinness
3.0% 0.4%

Figure 1. Distribution of Duzce central primary school 2™ grade
students’ status of being severe thinness, thinness, normal
weight, overweight and obese

Table 1. Distribution of Duzce central primary school 2™ grade
students’ status of being severely thin, thin, at ideal weight, overweight
and obese according to gender and residential areas (n (%))

Severely . Over
Thin Thin Normal weight Obese
Mal 2 22 459 97 74
¢ (0.3) (3.4) (70.2) (148)  (11.3)
Femal 3 15 427 94 52
emale  0.5) (2.5) (72.3) (15.9) (8.8)
¥=3.389, p=0.495
Rural 1 2 115 27 17
(0.6) (1.2) (71.0) 167)  (10.5)
Urban 4 35 771 164 109
(0.4) (3.2) (71.2) 5.1y 10.1)
$2=2.698, p=0.573*
Total 5 37 886 191 126
(0.4) (3.0) (71.2) (153)  (10.1)
*Exact test
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Namik Kemal (12.8%) and Uzun Mustafa (12.7%) PS from the
urban area and Bogazici (12.2%) and Golormani (12.0%) PS
from the rural area were the schools with the highest obesity
rates. The schools with the lowest obesity rates were Azmimilli
PS (2.6%) and TOKI Mehmet Akif Ersoy PS (4.5%) from the
urban area and Musababa PS located in the rural area (8.0%).
250 student’s families participated in the second stage of the
study-126 of whom were from the control and 124 of whom were
from the case group. The whole control group was reached
whereas 98.4% of the case group was reached. The total
participation was 99.2%. The mean age of the students was
85+4.52 months, the youngest being 73 months old and the oldest
being 105 months old. A significant difference was not found
between the ages of students from the case and control groups
(p=0.397). 74 males and 52 females participated in control group
and 73 males and 51 females participated in case group. A
significant difference was not found between the genders of the
students from case and control groups (p=0.982).

Whereas no significant difference was determined between the
case and control groups in terms of the mothers’ educational
status, the mothers’ job, the fathers’ educational status, the
fathers’ job, monthly income and weekly allowance; living in an
extended family was determined to be more common among the
obese students in the case group than the students without obesity
(p=0.025; Table 2). Table 3 shows the distribution of the answers
given to the questions about the infancy periods of the students.
Table 4 shows the age of the students, the number of obesity in
their families, the age of the parents, weight of the parents, height
of the parents, BMI of the parents.

Logistic regression model was conducted to analyze the existence
of obesity and the risk factors (Table 5). The model was put
breakfast, lunch, the place where they have lunch, eating fast,
using stairs-elevator or not, the satisfaction of the parent from the
child’s body weight, the child’s birth weight, family structure, the
number of obese people in relatives, the mother’s body mass
index and the father’s body mass index. The model was added
breakfast, lunch, the place to have lunch, eating fast or not, using
the stairs-elevator or not, the satisfaction of the parent from the
child’s body weight, the child’s birth weight, family structure, the
number of obese people in relatives, the child’s mother’s and
father’s body mass indexes. The model was significantly
(1>=99.3; p<0.001). According to the Hosmer-Lemeshow test,
the fit of the model was evaluated as good (p=0.595) and model
explains 46.6% of the variance (R?=0.466). The place where they
have lunch, using the stairs-elevator or not, the family structure,
the body mass index of the mother and the father, which were
determined to be risk increasing factors in univariate analysis,
were determined not to be risky when analyzed with a
multivariate method. As a result of the logistic regression
analysis, it was identified that those who usually (four-six days a
week) have breakfast have 3.67 times (p=0.006), regularly have
lunch have 3.52 times (p=0.001), eat fast have 2.38 times
(p=0.016) higher risk, when compared to those who regularly
(seven days a week) have breakfast. When compared to parents
satisfied with their child’s body weight, the risk was revealed to
be 24.13 times (p<0.001) higher for those who were moderately
satisfied, 47.11 times (p<0.001) higher for those who were not
satisfied, 39.38 times (p=0.001) higher for those who were not
satisfied at all. When compared to the students whose birth
weight was below 2500 gr, those who were born heavier than
4000 gr were determined to be 12.02 times (p=0.002) more risky.
The higher the number of obese people in the student’s first
degree relatives, the higher the risk of obesity (OR=1.38;
p=0.008).

DISCUSSION

In Turkey, School Age Children’s Growth Monitoring Research
Report in Turkey (TOCBI) project was carried out in 2010 and
the study Childhood Obesity Surveillance Initiative-Turkey
(COSI-TUR) was carried out in 2013 (4,13). In the study COSI-
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Table 2. Distribution of case and control groups based on some
characteristics (n (%))

Control Case Total )
m=126) (n=124) (@=250) KL°P
Does s/he have breakfast regularly?
Yes, s/he does. 95 87 182
(Seven days a week) (75.4) (70.2) (72.8)
S/he usually does. 13 28 41
(Four-six days a week) (10.3) (22.6) (16.4) 9.424
S/he usually doesn’t. 7 5 12 0.024
(One-three days a week) (5.6) (4.0) (4.8)
R 11 4 15
No, s/he doesn’t. 8.7) (.2) (6.0)
Does s/he have lunch regularly?
Yes 77 93 170
(61.1) (75.0) (68.0) 5.540
No 49 31 80 0.019
(38.9) (25.0) (32.0)
‘Where does s/he have breakfast? (n=249)
At the school cafeteria (126(.)0) (113?7) (13179)
28 24 52
At the school canteen (22.4) (19.4) (209) 9.286
52 37 89 0.026
Athome (41.6)  (298)  (35.7)
Homemade food at 25 46 71
school (20.0) (37.1) (28.5)
Does s/he eat fast?
Yes 26 56 82
(20.6) (41.2) (32.8) 17.056
No 100 68 168 <0.001
(79.4) (54.8) (67.2)
Family structure
. 107 91 198
Nuclear family (84.9) (73.4) (792) 5.046
. 19 33 52 0.025
Extended family (15.1) (26.6) (20.8)

Table 3. Distribution of the answers given to the questions about
the infancy periods of the students (n (%))

Control Case Total 2
m=126) (n=124) (@=250) X°P
How do you evaluate your child’s body weight?
. 1 0 1
Severely thin (0.8) 0.0) (0.4)
. 29 3 32
Thin (23.0) (2.4) (12.8)
Normal 94 52 146 113.045
© (746)  (419)  (584)  <0.00l'
. 2 65 67
Overweight (1.6) (52.4) (26.8)
0 4 4
Obese (0.0) (3.2) (1.6)
Are you satisfied with your child’s body weight?
I am very satisfied 21 2 23
y (16.7) (1.6) 9.2)
. 63 26 89
I am satisfied (50.0) 1.0) (35.6)
Moderate 23 46 69 52.726
0 (18.3) 37.1) (27.6)  <0.001
. 15 41 56
I am not satisfied (11.9) (33.1) (22.4)
. 4 9 13
I am not satisfied at all (3.2) (13) (5.2)
How many grams were his/her birth weight? (n=231)
10 10 20
1500-2499 (8.6) 8.7) 8.7)
98 82 180 8.676
2500-3999 (84.5) (71.3) (77.9) 0.013
8 23 31
4000-5500 (6.9) (20.0) (13.4)

"Exact test
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Table 4. Age of Duzce 2" grade student’s, the number of obesity
in their families, the age of the parents, weight of the parents,
height of the parents, BMI of the parents (Mean+SD)

Control Case

(n=126) (n=124) Zp
?;I;’;?frs age 35.6745.28 35.40+5.01 'g:g‘s‘g’
(F;égf)” age 39.515.51 39.5146.16 'gjggg’
I(\l’([;’;her’s weight 66 1041244 72.22+13.50 fd?02061’
(Flfg)‘er’s weight ) 0441178 88.65:14.05 '(3):33(1”
I(\é[g:)her’s length 163124583 163.7846.00 'gégg’
(Fc‘ﬁl)er’s length 175394682 175.80+7.00 '8:12}
x;’;l‘f;:eg"dy 249234477 26.98+5.17 '(3):(3)(%‘1"
Ef‘;?:;;g}‘:dy 26.95+3.55 28.72+4.53 '(3):35‘1"
I;;)‘;‘Eeirn"ga‘iﬁ;e 0.931.50 1.69+1.71 fd_509061’
ggﬁg’sr of 2.2140.924 2.12+0.90 'g:zg?’
iﬁge‘;ftt(}fmths) 85324439 84.68:4.65 '8:;3‘9‘;’

"Mann Whitney U test

TUR, in the East Marmara, which is a The Nomenclature of
Territorial Units for Statistics (NUTS) region including Duzce,
obesity and overweight rate was 22%, obesity rate being 8.4%
and overweight rate being 13.6%. The 14.3% of the children were
overweight and 6.5% of them were obese in the TOCBI study
(13). The proportion of both overweight children and obese
children were determined to be higher than TOCBI in 2010 and
COSI-TUR in 2013. It is widely known that the frequency of
obesity among children is increasing in the world day by day like
it is among adults (1,10). The studies make us consider that there
may be regional differences in overweight and obesity and
obesity ratio has a tendency to increase. When the 6.17% obesity
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rate which was found as a result of the study carried out in Duzce
in 2005 is compared to the ratio of 10.1% found in our study, the
tendency of increase in the childhood obesity in Duzce is
supported (14). In Duzce 2005, TOCBI and COSI-TUR
researches, the obesity and overweight rates were discovered to
be high among the students who study in urban areas. It was seen
as a result of the studies conducted in the USA, Japan and India
that obesity prevalence is high in urban areas in developing
countries, it is high in rural areas in developed countries (15-17).
In our study it was found that the rates of the overweight and
obese were determined to be higher in rural area than in urban
areas, which were similar to the findings in the developed
countries. However, both the highest and the lowest obesity rates
belonged to two different urban area schools. Whereas the
highest rate of the overweight was in two rural primary schools,
on the third place comes an urban area school. In terms of
childhood obesity, the features of both developed and developing
countries can appear at the same time (4). It can be seen that the
urban and rural areas of Duzce is not homogenous in terms of
residential areas and they carry different features.

In our study, the risk factors related to obesity were revealed to
be irregular breakfast, regular lunch, eating fast, the parents’
satisfaction with the child’s body weight, the child’s birth weight
and the number of obese people among relatives. No significant
relationship was found between the places where the students
have lunch, their using the stairs or elevators, their family
structures, their mother’s body mass index and their fathers’ body
mass index and obesity. In a study conducted in Izmir, gender,
the mothers’ education and the level of income were found out to
be risk factors (18). In a study carried out in Kayseri, the
existence of an overweight sibling in the family, the lack of
activity during the day, fast consumption of the foods and having
breakfast were determined to be risk factors (19). The presence
of different risk factors when studied in different regions and
samples suggests that in different regions and different societies,
risk factors do not affect obesity equally and some risk factors
affect more than others. According to this, it can be influential to
carry out local researches, initially determine the obesity risk
factors of the region, and identify the intervention methods
depending on the determined risk factors in order to prevent
obesity.

Table 5. The analysis of the factors related to obesity with logistic regression analysis

B Std. Error p Odds Ratio 95% CI

Does your child have breakfast regularly?
Yes, s/he does (Seven days a week) 0.026 1
S/he usually does (Four-six days a week) 1.308 0.475 0.006 3.67 1.46-9.38
S/he usually doesn’t (One-three days a week) 0.259 0.849 0.761 1.23 0.25-6.85
No, s/he doesn’t -0.994 0.899 0.269 0.37 0.06-2.16
Does your child have lunch regularly?
No 1
Yes 1.385 0.416 0.001 3.52 1.68-7.36
Does your child eat fast?
No 1
Yes 0.868 0.360 0.016 2.38 1.18-4.82
Are you satisfied with your child’s body weight?
I am very satisfied <0.001 1
I am satisfied 1.605 0.847 0.058 4.98 0.95-26.21
Moderate 3.184 0.862 <0.001 24.13 4.46-130.65
I am not satisfied 3.852 0.908 <0.001 47.11 7.95-279.07
I am not satisfied at all 3.673 1.079 0.001 39.38 4.75-326.48
How many grams were his/her birth weight?
Below 2500 0.004 1
2500-4000 0.726 0.594 0.222 2.07 0.65-6.62
Over 4000 2.486 0.806 0.002 12.02 2.48-58.31
How many people are there in your first degree relatives who are overweight according to you?

0.322 0.121 0.008 1.38 1.09-1.75

B: Standardized regression coefficient, Std. Error: Standard error, CI: Confidence interval, model significance: ¥>=99.3, p<0.001
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Those who had lunch regularly were found out to be more in the
obese group. When they were asked where they had lunch, the
responses as school cafeteria and school canteen were found to
be similar. On the other hand, in the study conducted in Izmir, it
was found that the students had their meals at the school cafeteria
rather than the school canteen. The rates of having meal at the
school cafeteria were found to be higher in the study in Izmir than
in our study. According to the same research, 42.8% of the
students brought their meal from their houses (18). 37% of the
obese students stated to bring their lunch from their houses and
eat it at school while 41% of the students with normal body
weight stated that they had their lunch in their houses. In the
study, the claim that the foods prepared at home are healthier was
questioned with its ingredients. Nevertheless, this result makes
us think that the unhealthy foods prepared at home may
contribute to obesity.

Among the families whose children were evaluated as “normal”
when calculated according to BAZ, one of them thought their
child was thin and 29 of them thought that their children were
very thin. From the families of the children who were considered
as “obese” when calculated according to BAZ, 3 of them thought
that their children were thin and 52 of them thought that their
children’s weight were normal. These findings demonstrate that
the fact that the families cannot evaluate the children’s weight
may cause those at ideal weight to malnourish and leads to
obesity and obese students’ obesity to increase and become
permanent. Although the belief dating back to ancient times in
the East societies that “upstanding” and “overweight” children
are healthy has been declining, the number of the parents who
have this perception is too high to be underestimated (3). In a
study carried out in Ankara 75.1% of the parents whose children
were overweight, 64.9% of the parents whose children were
obese stated that they were satisfied with their children’s body
weight and they did not consider that their children are
overweight (20). 2 of the families whose children were regarded
as “obese” in our study when calculated according to BAZ stated
that they were very satisfied and 26 of them stated that they were
satisfied with their children’s body weight. 15 of the families
whose children were regarded as “normal” in terms of their body
weight stated that they were not satisfied and 4 of them stated
they were not satisfied with their children’s body weight. The
results make us think that over one out of five families were not
aware of their children’s obesity or they misevaluated their
children’s body weight. The fact that families and children are
not aware of obesity can be regarded as the biggest obstacle for
fighting obesity. This situation can be considered as a risk factor
for obesity in the families of the children at ideal weight as well.
It was figured out that obese students ate faster than the student
group at ideal weight. It was stated in some studies that eating
fast is a risk factor for obesity (17,21,22). It takes normally 20
minutes for the feeling of saturation to reach the brain after
starting eating. If eaten fast, a large amount of calories will be
gained before the feeling of saturation is reached. Therefore,
eating fast and chewing insufficiently are simplifying factors for
obesity (6,23,24).

The parent-child relationship in the childhood age group was
revealed with several studies (23,25). In the study in Isparta it
was revealed that the frequency of obese people in family does
not affect the obesity status of the child (7). However, in our
study, the obesity in children with high number of obese people
in the family was found out to be high. It is considered that
genetic factors are responsible for 10% of childhood obesity (16).
Family relationship affects the child both genetically and
environmentally (26). A relationship exists between the
nutritional habits and physical habits of the parents and the
nutritional and physical habits of children. The mothers’ and
fathers’ nutritional habits become a role model for the child. In
addition, parents are responsible for the foods available at home
and accessible. The opportunities of excessive eating and the
foods available at home may affect a child’s nutritional choices
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(26). For children, eating is generally a social issue. They form
their own eating behaviors and choices by observing the family,
peers and other people.

It can be seen that overweight and obesity are significant
problems in Duzce and there is a tendency of increase in the
frequency of childhood obesity when compared to other studies.
The factors related to obesity were found out to be not having
breakfast regularly, having lunch regularly, eating fast, the
parents’ dissatisfaction with the child’s body weight, the child’s
birth weight’s being 4000 gr and over and the number of obese
people’s being great in relatives.

It should be realized that childhood obesity is a growing public
health problem in Duzce. For the solution of this problem,
institutions like Directorate of National Education, Public Health
Authority and Duzce University Medical Faculty put forth an
action plan and it should be put into practice.
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Insomnia; Definition, Classification and Management of Insomnia in Primary Care

Zerrin GAMSIZKAN

7 No’lu Aile Saghgi Merkezi, Diizce

0z

Uyku bozukluklari toplumda bireylerin yasam kalitesini etkileyen bir saglik sorunudur. Uyku bozukluklar1 arasinda en sik goriilen
uykusuzluk (insomnia) hastalarm aile hekimlerinden saglhk yardimi almak istedikleri hastaliklarm basinda gelmektedir. Insomnia tek
basina bir saglik problemi olabildigi gibi birgok psikiyatrik ve fiziksel hastalikla birliktelik gosterebilir. Kafein tiiketimi, sigara
kullanimi, giin i¢inde uyuma aligkanligi, diizensiz ¢aligsma saatleri, diizensiz beslenme aligkanliklari, kronik hastaliklar, uyku hakkinda
yanlis inanislar gibi cesitli cevresel faktorler ve davranislar uykusuzlugu arttirict yonde rol oynayabilir. Birinci basamak saglik
hizmetlerinde takip edilen hastalarin daha kolay yardim alabilmeleri ve hastaligin kroniklesmesinin Oniine gegilmesi saglanabilir.
Hastalar genellikle diger birgok rahatsizliklarinda oldugu gibi uykusuzluk probleminde de hemen hekime basvurmamakta ve ilag
kullanmak istememektedir. Uyku sorununun ¢dziimlenmesinde hastanin i¢inde bulundugu gevresel faktorleri de igine alarak soruna
biyopsikososyal yaklagim hem birinci basamak hekimlerinin hem de ilgili uzman hekimlerin izledigi bir yoldur. Uyku sorunlarinin
hastanin yasam kalitesini olumsuz yonde etkilemesi ve bazi kronik hastaliklar1 kotiilestirmesi uyku problemlerinin erken donemde
tedavi edilmesini 6n plana ¢ikarmaktadir. Bu derlemenin amaci insomnia tanimimi ve siniflamasini yapmak ayrica tedavide birinci
basamakta izlenecek adimlar1 6zetlemektir.

Anahtar Kelimeler: insomnia; smiflama; birinci basamak.

ABSTRACT

Sleep disorders are a health problem affecting the quality of individuals in society. Insomnia is the most common disease among the
sleep disorders that patients want to receive health care from their family physicians. As many health problems, insomnia can be stand-
alone or associated with physical and psychiatric disease. Various environmental factors and behaviors such as caffeine consumption,
smoking, daytime sleeping habits, irregular working hours, irregular eating habits, chronic illnesses, and dysfunctional beliefs about
sleep can play a role in increasing insomnia. Patients like in other discomforts usually do not seek medication or use medicine in the
case of insomnia. It is possible to prevent before chronicity of insomnia and easy to get help for the situation in the primary care. The
biopsychosocial approach to the problem, including the environmental factors of the patient in the resolution of the sleep problem, is a
path followed by both the primary care physician and the related specialist. The effects of sleep problems on the quality of life of the
patient and worsening of some chronic illnesses emphasize the early treatment of sleep problems. The aim of this summary is to make
the definition and classification of insomnia in addition to summarize the steps to be followed in primary care.

Keywords: Insomnia; classification; primary care.

GIRIS

Uyku bozukluklari 6zellikle néroloji ve psikiyatri uzmanligi hekimleri tarafindan incelenip tedavi edilmekle birlikte biitiin diger
uzmanlik boliimleri ve aile hekimligi polikliniginde en sik karsilasilan hastaliklarindan biridir. Uyku bozuklugu (insomnia) bazen baska
bir bedensel ya da ruhsal bir hastaligin belirtisi olabilecegi gibi tek basina ayr1 bir hastalik olarak da goriilebilir. 2002’de Kanada’da
yapilan saglik anketinde 15 yas iistli popiilasyonda insomnia prevalans: %13,4 olarak tespit edilmistir (1). Aslan ve arkadaslarinin
2006’da 1034 hasta ile yaptig1 bir alan calismasinda genel popiilasyonda en az bir uykusuzluk semptomu %23,7, toplumda %17,6
oraninda klinik anlamda uykusuz kabul edilebilecek birey tespit etmislerdir (2). Singapur da yapilan bir ¢alismada insomnia hastalarinin
sadece %10 ‘unun tedavi talep ettikleri ve %50’sinin de uyku semptomlarini gérmezden geldiklerini sdylenmektedir (3).
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Insonmia icin risk faktorleri; ilerleyen yas, kadin cinsiyette
olmak ve psikiyatrik veya organik bir hastaligi bulunmak olarak
belirtilmektedir. Bunlarin yani sira bosanmis olmak, issiz olmak,
stresli yasam sekli, fiziksel inaktivite, diizensiz yatma saatleri,
alkol ve kafein tiiketimi de insomnia risk faktorleri arasinda yer
almaktadir (4). Uyku problemi olan hastalarin ilk olarak aile
hekimlerini ziyaret etmekte ve siklikla poliklinik yogunlugu
dolayisiyla yeterli zaman ayrilamayarak genellikle hipnotik ilag
regete edilerek tedavi edilmeye ¢alisilmaktadir. Aile hekimleri;
insomnia problemi olan hastalar igin daha iyi tedavi stratejileri
belirleyip tani ve tedavi kaynaklarimin arttirilmasini ve hipnotik
ilag yaziminin azalmasi istemektedirler (5).
Her ne kadar insomnia i¢in hastalar ilk olarak aile hekimlerinden
yardim isteseler de bu yardimu istemeye karar vermeleri de biraz
zaman almakta. Efektif davranigsal tedaviler ve farmakolojik
yardimlar olmasma ragmen uykusuzluk sorunu olan hastalarin
sadece %31°1 bu problemlerini bir doktora danisabilmektedir.
Cogunlukla bu problemlerini kendi baslarina ¢6zmeye calisirlar
(6). Amerikan erigkinlerinin %9’u insomnia ¢ok agirlasgtiginda
doktora gitmekte, 3’te biri uykusuzluk sikayetlerinin ¢ok 6nemli
olmadigini diistinmektedir (7).
Halbuki insomnia tek basina bir saglik problemi gibi goriinmekle
birlikte hastanin hem fiziksel, hem sosyal hayatin1 etkilemektedir.
Hi¢ uykusuzluk sikayeti olmayan hasta grubuna gére insomnia
hastalarinda daha fazla hastane ziyareti, daha fazla tetkik yapma
ihtiyac1t ve daha fazla ilag kullanimu tespit edilmistir. Bunlarin
yant sira uykusuzluk sorunu olan hastalarin yagam kalitesinin de
olumsuz yonde etkilendigi belirtilmektedir (8).
Uyku bozukluklart DSM-5’te uyku-uyaniklik bozukluklar: iist
baslig1 altinda toplanmistir. Uluslararast uyku bozukluklar
smiflandirmasina (ICSD-2) gore insomnia smiflamast (9);
1. Uyumsal Insomnia (Akut insomnia)
Psikofizyolojik Insomnia
Paradoksal Insomnia
Idyopatik Insomnia
Psikiyatrik Bozukluklara Bagl Insomnia
Yetersiz Uyku Hijyeni
Cocukluk Dénemi Davranigsal Insomnia
(Uyku Baslangic ile iligkili tip, Stnirl uyku tipi, Karisik tip,
Adlandirilmamus tip)
Tibbi duruma bagh insomnia
. Tlag ya da maddeye bagli Insomnia
10. Tlag ya da maddeye bagl olmayan Insomnia,

Belirlenmemis (Organik Olmayan) Insomnia
11. Fizyolojik (Organik) insomnia

NoawnkRwbd

10 o0

ICSD-3’e gore insomnia siniflamasi ise daha kisa olarak
belirlenmistir.
1. Kronik insomnia
2. Kisa siireli insomnia
3. 1zole semptom ve varyantlar

e Asir yatakta kalanlar

e Kisa uyuyanlar
Smiflamalarda giincellemeler; insomnia sikayeti olan hastalarin
semptomlarinin sadece bir smifa kisith kalacak olan izole
semptomlarin olmamast ve tedavinin etkinligini arttrma amagh
olmaktadir. Geleneksel belirtileri olan uykuya baglamada zorluk,
uykuyu devam ettirmede giicliik, dinlendirici olmayan uyku ve sabah
erken uyanma konusunda yapilan arastirmada uyku sikayetleri ile
ilgili daha iyi bir anlayis ve daha uygun bir siniflamanin klinisyenlere
daha yardimct olacag: vurgulanmustir (10).
Her ne kadar tanimlanmasinda standart kriterler giincellemelerle
degistigi ifade edilse de (11), insomnia i¢in ICSD-3 (2014)
tanimi; uyku icin yeterli firsat ve imkan olmasina ragmen,
stiregen bir sekilde uykuya baslamada, siirdiirmede, konsolide ve
kaliteli uyumada giiclik ve sonucta giin ici islevselliginde
bozulmalarla  karakterizedir. Insomnianin  bu en son
tanimlanmasinda giin i¢i islevselliginde bozulma yapan bir uyku
bozuklugu anlaminda hastalarda bu islevselligi etkileyen bazi
uyku ile ilgili inanglar ve tutumlar da durumu
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etkileyebilmektedir. Uyku ile ilgili yanlis inanmislarm, uyku
hakkinda yiiksek beklentiler ve islevsiz tutumlarin uykusuzlugun
kroniklesmesinde dnemli rolii oldugu belirtilmektedir (12). Yang
ve ark. (13); stresle iliskili gecici insomni hastalarinda baktiklari
DBAS-10 c¢alismasinda, uyku hakkindaki islevsiz inang ve
tutumlarin insomnia sikayetinde uyku sorunu olmayan hastalara
gore daha kotiilestirici etkisi olduguna dikkat ¢ekmiglerdi. Yine
Lang ve ark. (14) 864 6grenci ile DBAS-16 gegerliligini tespit
etme amaciyla yaptiklart arastirmada; uyku hakkinda yanlis
inaniglarin geng insanlarda insomnia baslangici ve devaminda
etkili oldugunu sdylemektedir. Carney ve ark. (15) 2007’de
yaptiklar1 bir caligmada hastalar; uyku bozuklugu olmayan
hastalar, primer insomni, fibromiyalji, major depresif bozukluk
ve duygu durum bozuklugu ile beraber olan insomnia olarak 5
grupta incelemislerdir. Bu hastalardaki DBAS 6l¢egi sonuglarina
gore iyi uyuyan kontrol hasta grubuna gore diger gruplarda daha
yiiksek skorlara rastlanmigtir. Bu islevsel olmayan inanglar
hedefleyen tedavinin uykusuzluk sikayetlerinin hafifletilmesinde
etkili olacag: da belirtilmektedir (15).
Uyku hakkinda islevsel olmayan yanlis inanislar ve tutumlar
rehabilite edebilmek igin etkili tedavi yontemi bilissel terapi
yontemidir. Biligsel terapi; emosyonel ve adaptif olmayan
davraniglara neden olan islevsel olmayan bilisi (inanislar,
tutumlar, beklentiler, yorumlar) degistirmeye yoOnelik
psikoterapik bir yaklagimdir. Bu tedavi yOnteminin tercih
edildigi insomnia tipi genel de psikofizyolojik insomniadir.
Psikofizyolojik insomni; kronik insomniaklarin biiyiik bir
kismini olusturur. Temel 6zelligi artmis uyarilmis durumu ve
uykuyu engelleyen 6grenilmis diisiinceler ile karakterizedir. Bu
hastalar uyumak i¢in yataga yattiklarinda uykusuzlugunun ertesi
giin yapmalar1 gereken islerinde kotii etkileyeceginden
endiselenerek uykusuzluk sikayetlerinin bir kisir déngii halinde
daha da kotiilesmesine sebep olurlar (16).
insomnia Hastalarinin Tedavisinde izlenecek Basamaklar
1. Tedaviye baslamadan dnce uykusuzlugu hazirlayan, baslatan
devam ettiren faktorler, genel tibbi 6ykii bilgisi alinmalt
2. Oncelikle altta yatan tibbi bozukluklar, depresyon gibi gece
uykusunu bozan ikincil nedenlerin tedavisi diistiniilmeli
3. Uyku ve uykuya gegis konusunda hastanin egitimi
4. Upykusuzluk hakkinda asir1 kaygi gibi uykusuzlugun olumsuz
sonuglarini hedef alan tedavi yontemleri diistiniilmelidir.
Birinci Basamakta Uygulanabilecek Farmakolojik Tedavi
Dis1 Yonetimler
Uyku Hijyeni Egitimi
Saglikli uyku aligkanliklar ve ¢evresel kosullar hakkinda hastanin
bilgisini ve farkindaligin1 arttirmak, diyet alisgkanliklarini gézden
gecirmek, kafein, alkol, sigara tiiketimini kisitlamak, yatilan
odanin 1s1s1, giirtilti, aydinlanma diizeyi ve egzersiz zamani
hakkinda bilgilendirmektir.
Uyku Kisitlama Tedavisi
Spielman’in uyku kisitlama tedavisi temelde yatakta gegirilen
stireyi kisaltarak agsamali olarak olagan uyku siiresine ulagmaktir.
Haftalik uyku ¢izelgesi olusturularak giderek arttirilan uyku
stiresi hedeflenir. Hafif insomnia olgularinda uygulanir.
Uygulama ile hastalarda olusturulan uyku yoksunlugu ile uykuya
gegisleri hizlanr.
Gevseme Yontemleri
Amag yatma zamaninda veya gece uyanikliklarinda ortaya ¢ikan
uyarilmighig1 ve performans anksiyetesini azaltmaktir. Gevseme
yontemi teknikleri i¢in profesyonel yardim gerekebilir.
Bilissel Terapi
Uyku hakkinda islevsel olmayan inanig ve tutumlari degistirmeye
yonelik girisimlerdir. Biligsel tedavide temel hedefler;
1. Uyku ve giindiiz islevsellikleri hakkinda ger¢ek¢i olmayan
beklentiler
2. Uykusuzlugun nedenleri hakkinda hatali yorumlamalar ve
kanilar
3. Uykusuzlugun sonuglari hakkinda bozulmus algilamalar
4. Uykuya yardimei uygulamalar hakkinda yanlis inanislar
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Burada tabi dikkat edilmesi gereken durum hastanin uykusuzluk
durumu ile ilgili kiigimseme ve sorunu inkar seklinde bir
yaklasimdan kacinip empatik yaklasima 6zen gosterilmelidir
(16). Yapilan bir ¢ok ¢alisma insomnia tedavisinde biligsel terapi
etkinliginin ~ hastalarda  semptomlar1  diizeltici  oldugu
gosterilmistir (17-20).

Paradoksal Niyetlenme

Hastaya uykuya ge¢me cabalar1 yerine pasif olarak uyanik kalma
niyeti almasi veya uykuya dalma ¢abasindan vazge¢mesi onerilir.

SONUC

Sonug olarak insomnia hastalar1 aslinda diisiiniildiigiinden daha
stk olup, bu sorunlarini aile hekimleriyle daha detayli tartigmak
istemektedir. Ozellikle birinci basamakta hastalarin sikayetlerini
daha kolay anlatabilecekleri bir sekilde empatik yaklagima &zen
gosterilmeli ve insomnia tedavisini hastanin aligkanliklar1 ve
yasam stilini degerlendirerek hastayla beraber planlanmalidir.
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Inatc1 Kusma Sebebi Olarak Distal Renal Tiibiiler Asidoz: Olgu Sunumu

Distal Renal Tubular Acidosis as a Cause of Persistent Vomiting: A Case Report
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Renal tiibiiler asidoz (RTA), bobrek tiibiillerindeki dogustan ya da kazanilmis bozukluk nedeniyle, diyet ve metabolizmadan normal
asit iretimi varliginda, normal plazma bikarbonat konsantrasyonun saglanamadig bir klinik sendromdur. Hidrojen iyon sekresyonunda
veya bikarbonat geri emilimindeki bozukluga bagli olarak metabolik asidoz meydana gelir. RTA normal anyon ag181, hiperkloremik
metabolik asidoz, bikarbonatiiri ve azalmus asit atilimi ile karakterizedir. Distal RTA ise asit atiliminda bozukluga bagli olarak primer
veya sekonder sebeplerle olusabilir. Distal RTA’l1 hastalar asemptomatik olabilir veya kusma, biiyiime geriligi, isitme kaybi, hemolitik
anemi, renal tas, nefrokalsinozis, rikets ve osteomalazi ile bagvurabilir. Eriskinlerde tekrarlayan bobrek tast ve eklem agrisi, kas agrist
ve kemik agris1 gibi kas iskelet sikayetleri goriilmektedir. Bu yazida, inat¢1 kusma ve gelisme geriligi ile bagvuran distal RTA’l1 2,5
aylik bir olgu sunulmustur.

Anahtar kelimeler: Distal renal tiibiiler asidoz; kusma; nefrokalsinozis.

ABSTRACT

Renal tubular acidosis (RTA) is a clinical syndrome in which either an inherited or acquired renal tubular defect leads to failure to
maintain a normal plasma bicarbonate concentration in the presence of a normal rate of acid production from the diet and metabolism.
Metabolic acidosis occurs depending on a defect in renal excretion of hydrogen ion or reabsorption of bicarbonate. RTA is characterized
by normal anion deficiency, hyperchloremic metabolic acidosis, bicarbonaturia and decreased acid excretion. However, distal RTA
depends on impairment of acid excretion with primary or secondary causes. Patients with distal RTA can be asymptomatic or can
present with vomiting, growth retardation, hearing loss, hemolytic anemia, renal calculi, nephrocalcinosis, rickets and osteomalasia.
Adult have recurrent renal calculi and musculoskeletal system complaints such as bone, joint and muscle pain. In this paper, a 2.5
month old patient with distal RTA who presented with persistent vomiting and growth retardation was reported.

Keywords: Distal renal tubular acidosis; vomiting; nephrocalcinosis.

GIRIS

Distal renal tiibiiler asidoz (RTA), asit atthminda veya bikarbonat emiliminde bozukluga bagl gelismektedir. H iyon sekresyonunda, H
iyon gradientinde, amonyum sekresyonunda veya voltaj defekti ile iligkilidir. Primer genetik mutasyonlar, otoimmun hastaliklar,
nefrotoksik ilaglar, sarkoidoz, primer hiperparatiroidizm, piyelonefrit, amiloidoz, obstruktif iiropatiler gibi ¢esitli hastaliklara ikincil
gelisebilmektedir. Primer genetik defekt genellikle orta agir hastalikla seyreder. Genetik form, erken dénemde tespit edilmekte ve kusma,
siddetli dehidratasyon, iskelet biiylimesinde gerilik ve rasitizm ile birliktedir (1-7). Primer hastalik siklikla ATP6V1B1, ATP6V0OA4, CA
I, AE1 gibi gen mutasyonlarinda goriilmekte ve siddetli distal RTA, hemolitik anemi, poliiiri, nefrokalsinozis, isitme kaybi ile
seyredebilmektedir (2). Distal RTA’da tedavi oncesi donemde agir asidoz, hipopotasemi ve hipokalsemi gelisebilir. Bu hastalarda
genellikle asidozun diizeltilmesiyle hipopotasemi diizelir. Tedaviyle bir yandan biiylime saglanirken, diger yandan da bobreklerde
kalsiyum depolanmasi durur ve bobrek fonksiyonlarmnn ilerleyici kaybi engellenmis olur. Tip I RTA’da belirgin rasitizm bulgulari
olmaksizin kemiklerde mineralizasyon defekti goriilebilir. Bu hastalarda osteopeni ve bazen de patolojik fraktiirler gelisebilir (3). Distal
RTA ayirict tanisinda bikarbonat yiikleme testi (5 mmol/kg), amonyum kloriir (NH4Cl) yiikleme testi, ultrasonografi kullanilmaktadir.
Tedavinin temelini HCO3 replasmani olusturur. Her bir hastanin giinliik alkali gereksinimi degismekle birlikte, distal RTA’da 2-4
mEq/kg/giin dozu gerekli olmaktadir. Rasitizm ve hipofosfatemisi olan ¢ocuklarda fosfat soliisyonu ve D vitamini tedaviye eklenmelidir.
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OLGU SUNUMU

Hastanemize kilo alamama, kusma ve bir kez olan hafif ates
yakinmast ile getirilen 2,5 aylik erkek hasta, 38 hafta, 3300 gr ve
C/S ile dogmus, dogum sonrasinda solunum sikintist nedeniyle
yeni dogan servisinde takip edilmis, 1,5 ay anne siitii almis, son
bir aydir formula mama ile besleniyormus. Dogumdan itibaren
kusma sikayeti olan hastanin son bir aydir her beslenme
sonrasinda yediklerini igerir tarzda kusmasi oluyormus. Fizik
muayenesinde; viicut agirligi 2800 gr (<3p), boyu 56 cm (3-10p),
bas ¢evresi 38 cm (25-50p) idi. Deri turgor tonusu azalmus,
fontaneli hafif ¢okiik ve dehidratasyonu mevcuttu. Hastanm ilk
kabuliinde tansiyonu alinamadig i¢in 3 kez serum fizyolojik ile
yiikleme yapildi. idame stvis1 1/3 sf ile 3000 cc /m2 olarak
ayarlandi. Biyokimyasinda glukoz: 98mg/dL, iire: 102mg/dL,
kreatinin: 1,82 mg/dL, albumin: 4 g/dL, Ca: 8,6 mg/dL, P: 7,8
mg/dL, Mg: 1,8 mg/dL, Na: 128 mEq/L, K: 5,54 mEq/L, CI: 97
mEq/L, WBC: 9,97 IU/L, Hb: 7,7 U/L, PLT: 586 bin/uL idi. Kan
gazinda pH: 7,23, pCO: 234 mmHg, HCO3: 14 mmol/L, pO2:
36,7 mmHg, anyon gap normal, BE -12 idi. Periferik yaymada
hemoliz bulgular1 yoktu. Hastaya tedavi amaciyla ilk 8 saatte 2
mEq/kg’dan bikarbonat verildi. Metabolik hastalik agisindan
tandem mass analizi, idrar ve kan aminoasitleri normal olarak
bulundu. Yapilan batin ultrasonografisinde bilateral grade 2
meduller nefrokalsinozis izlendi. Spot idrarda kalsiyum kreatinin
orani1 0,77, D vitamini 22,9 ng/mL, PTH 1133 pg/mL olarak
6l¢tildii. Normal anyon gapli metabolik asidoz olmas1 sebebiyle
hastada sekonder hiperparatiroidi zemininde gelismis distal RTA
diistiniildii. 4 mEq/kg’dan bikarbonat, kalsiyum ve 1200 IU
vitamin D baglandi. Ure, kreatinin degerleri normale gelen
hastanin K: 2,97 mg/dL, Mg: 1,1 mg/dL idi, tedaviye eklendi.
Takiplerde potasyum ve magnezyum diizeyi normale geldi. Son
bakilan kan gazinda Ph: 7,40, HCO3: 20 mmol/L, pCO2: 33
mmHg idi. Hastanin takiplerinde klinik bulgulari diizeldi. Genel
durumu iyi olan, oral beslenen, kusmasi olmayan hasta 6nerilerle
taburcu edildi.

TARTISMA

Renal tiibiiler asidoz, bobreklerden asit atiliminda veya
bikarbonat emiliminde bozukluga bagl gelisir. Defektin yerine
gore proksimal RTA, distal RTA ve hiperkalemik RTA olarak
smiflandirilir. Distal RTA, idrara asit atiliminda defekt nedeniyle
gelisir. Primer ve sekonder sebeplere bagli olmaktadir. Genetik
olarak otozomal dominant ve resesif kalitilan formlart vardir. OR
formda isitme kaybu ile seyredebilmektedir.

Bilyiime gelisme geriligi ve inat¢1 kusma ¢ocuklarda nispeten sik
goriilen 6nemli bir saglik sorunudur. Sebeplerine bakildiginda
birgok sistemi ilgilendiren bir problemdir. Beslenme bozuklugu
ile birlikte biiyiime gelisme geriligi ve metabolik sorunlarmn
varliginda gastrointestinal ve renal hastaliklar ayirict tanida
diisiiniilmelidir (4,5). Bu ¢alismada sunulan olguda, dogumdan
itibaren olan, 1,5 aydan sonra artan siddetli kusma ve biiyiime
gelisme geriligi mevcuttu.

Distal RTA’l1 hastalarda, anyon ag¢ig1 normal, hiperkloremik
metabolik asidoz vardir. Serum potasyumu normal ya da diisiik
olabilir (3). Distal RTA’da alkali idrar, azalmis intraluminal sitrat
ve hiperkalsiiiri, mediiller nefrokalsinoza neden olmakla birlikte
genelde bu hastalar normokalsemiktir. Bazi RTA’l1 hastalarda
kalsiyumun sindirim sisteminden emilimi bozulmustur ve
kalsiyumun bébrek atilimi artmistir. Bu durum hipokalsemiye,
hiperparatiroidizme, hipofosfatemiye ve riketse neden olabilir
(3,6). Bu hastalarda meduller nefrokalsinozis sik bir bulgudur.
Bu ¢alismada sunulan olgunun gelisinde kalsiyum degeri normal,
parathormon degeri ¢ok yiiksekti. Usg’de bilateral grade 2
meduller nefrokalsinozis goriildii. Mevcut bulgularla hastada
sekonder hiperparatirodi diigliniildii. D vitamini ve kalsiyum
replasmant yapildi.

Distal RTA’li olgularda serum potasyum diizeyinde
anormallikler gériilmektedir. Genellikle kronik metabolik asidoz
nedeniyle hiicre i¢i potasyum hiicre disina ¢ikar. Bununla birlikte
idrarla potasyum kaybma bagli serum diizeyi normal
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bulunmaktadir (7). Inatg1 kusma ile bagvuran hastanin potasyum
diizeyi normalken asidozu diizeldikten sonra hipokalemi gelisti.
RTA ile hemolitik anemi de goriilebilmektedir. Bazi
SLC4A1/AE1 gen mutasyonu olanlarda distal RTA ve hemolitik
anemi birlikteligi bildirilmistir (8). Oliver ve ark. (9) yaptig1 bir
caligmada c¢esitli mutasyonlarin band 3 kaybina neden olarak
hemolitik anemiye sebep oldugunu belirtmislerdir. Amit ve ark.
(10)’nin yaptig1 caligmada, bu caligmadaki vakayla benzer
sekilde hipokrom mikrositer anemi mevcut oldugu bildirilmistir.
Ayni ¢aligmada distal RTA ile Colyak hastaligi ve otoimmun
tiroidit Dbirlikteligini bildirmislerdir. Bu ¢aligmada sunulan
vakaya benzer sekilde normal anyon gapli metabolik asidoz,
nefrokalsinozis, alkali idrar varken fosfatiiri ve aminoasitiiri
olmadig1 belirtilmistir. Bu ¢aligmada sunulan vakada tiroid
fonksiyon testleri normal idi.

Sonug olarak renal tubuler asidozlarda erken tani konuldugunda
komplikasyon gelismesi 6nlenebilmektedir. Inatg1 kusmasi ve
gelisme geriligi olan gocuklarda kan gazi bakilmali ve renal
tubuler asidozlar akilda tutulmalidir.
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Diyabetik Ayak Noropatik Agr1 ve Yarasimin Tedavisinde
Girisimsel Bloklarin Yeri: Olgu Sunumu

Place of the Interventional Blocks in the Treatment of Diabetic Foot Neuropathic Pain and Wound:
Case Report
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Diyabetik ayak, diyabet hastalarinda ayaklarda ¢ikan ve uzun siire iyilesmeyen yaralardir. Bu yaralar ya ayak sinir uglarinin noropati
ya da bacak arter tikanmasina bagli olarak olusur. Diyabetik ayak yarasi olan hastalarda bacak damarlarinda tikanma olup olmadiginin
arastirilmasi 6onemlidir. Burada renkli Doppler ultrason incelemesi onerilmektedir. Diyabetik ayak tilserleri diyabetin sik goriilen ve
ciddi bir komplikasyonudur. Diyabetik ayak tilserleri diyabetik hastalarda 6nemli bir morbidite ve mortalite nedenidir. Cerrahi ve
cerrahi dis1 temel yara bakimi prensipleri bu yaralarin iyilesmesinde vazgegilmez bir unsurdur. Bu ¢alismada diyabetik ayak yarasi
bulunan ve diyabetik néropatik agrisi olan bir hastada tedavide girisimsel bloklar yapilan bir olgu sunulmustur.

Anahtar Kkelimeler: Diyabetik ayak; morbidite; mortalite.

ABSTRACT

The diabetic foot is a wound that appears in feet in diabetic patients and does not heal for a long time. These wounds are due either to
the destruction of the nerve endings (neuropathy) of feet or to the occlusion of the leg artery. It is important to investigate if there is
obstruction in the leg veins in patients with diabetic foot wounds. Here, color Doppler ultrasonographic examination is recommended.
Diabetic foot ulcer is a common and serious complication of diabetes. Diabetic foot ulcer is an important cause of morbidity and
mortality in diabetic patients. Surgical and non-surgical basic wound care principles are irreplaceable in the healing of these injuries.
In this study, a patient with diabetic foot wound and diabetic neuropathic pain treated with interventional block was presented.
Keywords: Diabetic foot; morbidity; mortality.

GIRiS

Diyabetes mellitus tiim diinyada oldugu gibi lilkemizde de genel sorunudur (1). Diyabetik ayak problemlerinin en 6nemli sonucu ayak
tilseri sonrasi dolasim bozuklugu, iyilesmeyen yara ve amputasyonlardir. Diyabetik hastalarin hayatlari boyunca %12-15 oraninda ayak
tilseri gelisme riski vardir (2). Nontravmatik ayak amputasyonlarinin %40-601 diyabetik ayaklara uygulanmaktadir (3). Diyabetik ayak
tilserlerinin uygun sekilde degerlendirilmesiyle enfeksiyona bagli morbidite, hastanede yatis, hastanede kalis siiresi ve major ekstremite
ampiitasyonu oranlari azaltilabilmektedir (4,5).

OLGU SUNUMU

Ayaklarinda yanma, karincalanma, kramp girme sikayetleri ile basvuran 60 yasinda erkek hastanin VAS 8-9’du. Hastanin sag ayak
basgparmaginin amputasyonuna bagli iyilesmeyen diyabetik yarast da vardi (Sekil 1). Bunun i¢in hastaya pregabalin 150 mg/giin baslandi.
Hastamin sikayetleri azaltmisti. VAS 6-7’ye geriledi. Tlacin etkisinin azalmasi ile hastanin sikayetleri tekrar artt1 ve VAS tekrar 8-9’a
yiikseldi. Burada pregabalin dozu 300mg/giin’e ¢ikarildi ve girisimsel bloklar planlandi. Girisimsel bloklarda lidokain+serum fizyolojik
kombinasyonu kullanildi. ik énce hastaya kaudal epidural blok yapildi. 15 giin sonra kontrole geldiginde sikayetleri azalms ve VAS
yine 6-7’ye gerilemisti. Hastanin sag ayak bagparmak amputasyonundaki iyilesmeyen yaranin iyilesmeye basladig: goriildii (Sekil 2).
Bunun {iizerine, hastaya tekrar kaudal epidural blok yerine ek olarak sag popliteal blok da uygulandi. 15 giin sonra hasta kontrole
geldiginde sikayetlerinin azaldig1 VAS’n 3-4’e geriledigi ve yara iyilesmesinin arttig1 goriildii. Tekrar hastaya kaudal epidural blok+sag
popliteal blok uygulandi. 15 giin sonra kontrole geldiginde agrilarinin yok denecek kadar az oldugunu ve VAS’1n 0-1 oldugunu bildirdi.
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Bu arada ayak yaralanmasinin iyilesmesinin devam ettigi
goriildii. Bunun iizerine hastaya medikal tedavi planlanarak birer
ay arayla kontrole c¢agrildi Bu kontrollere geldiginde
sikayetlerinin olmadigi ve VAS’m 0-1 oldugu goriildii. Bu
kontrollerde sag ayak yarasinin iyilesmeye devam ettigi goriildil.

3
Sekil 1. Diyabetik yaranin birinci girisimsel bloktan 6énceki hali

L - d -
Sekil 2. Diyabetik yaranin birinci girisimsel bloktan sonraki hali

TARTISMA

Diyabetik ayak iilserlerinin olugsmasinda esas sorumlu duyusal,
motor ve otonomik sinir fonksiyonlarindaki bozulmadir. Diyabetik
hastalarin %55-70’inde periferik néropati meveuttur ve diyabetik
ayak {ilserli hastalarin yaklasik %90’1inda néropati vardir (4,6,7).
Diyabetik ayak {ilserlerini tedavi ederken temel yara bakim
prensiplerinin eksiksiz uygulanmasi gerekmektedir. Ulseri olan
ayaga binen tekrarlayici yiik uygulanimlarmim Oniine gecilmesi
gerekir (8,9). Yiizeyel enfeksiyonlar poliklinik sartlarinda ve derin
tilserle giden enfeksiyonlarda anestezi altinda debritman
uygulanmalidir  (10,11). Kiiltiirler alindiktan hemen sonra
muhtemel ajanlar g6z Oniine alinarak genis spektrumlu
antibiyotikler baslanilmalidir (9,11,12). Normal glisemik durumun
saglanmasi ve glukoz diizeyinin en azindan 200 mg/dl altina
diisiiriilmesi optimum yara iyilesmesi i¢in bir gerekliliktir (13,14).
Diyabetik ayak ve iilser tedavisinde antibiyotik cok etkili
olmadiginda veya uygulanan tedaviye yardimci olarak bazi lokal
bliylime faktorleri kullanilabilmektedir (15,16). Biiylime
faktorlerinin her birinin yara iyilesmesi siirecindeki inflamasyon,
matriks sentezi ve depolanmasi, anjiogenez, epitelizasyon ve
kontraksiyon gibi degisik basamaklarda etki gostermektedir (15).
Tedavi edici etkileri heniiz tam olarak ortaya konmamistir ve
daha fazla klinik ¢aligmalara ihtiya¢ duyulmaktadir.

Diyabetik iilserlerin tedavisinde hiperbarik oksijen (HBO)
tedavisi bazi kliniklerde uygulanmakta ve gittikge daha fazla
klinik uygulama alan1 bulmaktadir (17,18). Yara iyilesmesindeki
fizyolojik olaylarda oksijen biiyiik rol alir.

Diyabetik ayak iilserlerinde, iilserlerin bir kismi cerrahi girisime
gerek duymadan kendiliginden iyilesebilmekte iken énemli bir
kisminda cerrahi bir girisim ihtiyact olmaktadir. Bu ¢aligmada
sunulan olguya diyabetik ndropatik agrisinin tedavisi igin
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girisimsel bloklar yapildi. Ama ayni hastada 6nceki diyabetik
ayak tlserine bagli ampiitasyon ve buna bagl olarak da ayakta
iyilesme yarast vardi. Hasta, bunun tedavisi i¢in birgok klinige
bagvurmus ve sonu¢ alamamusti. Burada ndropatik agri igin
yapilan girisimsel Dbloklar sayesinde, diyabetik tedavisi
degistirilmesine ragmen bu ayaktaki iyilesmeyen yaraninda
kapandig1 goriildii. Bunun sebebi olarak da bu girisimsel bloklara
bagli sempatik blok, adrenalin azalmasi, insiilin rezistansinin
azalmas1 ve yine parasempatik etkiye bagli vazodilatasyon ile
olusan revaskiilarizasyona bagli oldugu diisiiniildii. Literatiirde
onceden boyle bir calisma olmadigi igin ve vakanin az
olmasindan dolayr vakalarmn cogaltilip bir klinik calismanin
yapilmasi gerektigi diisiiniilmektedir.
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