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ABSTRACT

In this study, the relationship between well-being, body awareness and depression in healthy adults has been
examined. This study aims to contribute to the existing literature on this topic and provide a better understanding
of the interrelationships between these factors and their influence on mental health. In this study, a cross-sectional
design was used, and a total of 39 healthy individuals, consisting of 19 men and 20 women, were included. The
participants' mean age was found to be 28.1£7.29 years. The Beck Depression Inventory, Body Awareness
Questionnaire, and Well-Star Scale were used to assess depression, body awareness, and well-being, respectively.
The data were analyzed using SPSSv.21, and Pearson or Spearman correlation analyses were used to determine
the relationships between the parameters. The findings of the study revealed a significant positive relationship
between well-being, body awareness, and depression parameters. The results indicated that body awareness
practices can have a positive impact on emotional regulation and overall well-being. In conclusion, this study
supports the hypothesis that body awareness plays a crucial role in mitigating depression in healthy adults. The
correlations observed between well-being, body awareness, and depression parameters underscore the significance
of body awareness in promoting mental well-being and reducing the risk of depression.

Keywords: Body awareness, Depression, Well-being.
oz

Bu ¢aligmada saglikli yetiskinlerde iyilik, beden farkindalig1 ve depresyon arasindaki iliski incelendi. Bu ¢aligma,
bu konuyla ilgili mevcut literatiire katkida bulunmay1 ve bu faktorler arasindaki iliskilerin ve bunlarin ruh saglig
iizerindeki etkisinin daha iyi anlasilmasini saglamay1 amaclamaktadir. Bu ¢aligmada kesitsel bir tasarim kullanild:
ve ¢alismaya 19 erkek ve 20 kadindan olusan toplam 39 saglikli birey dahil edildi. Katilimeilarin ortalama yaslari
28.1£7.29 olarak bulundu. Depresyon, beden farkindaligi ve iyilik halini degerlendirmek icin sirasiyla Beck
Depresyon Envanteri, Beden Farkindaligi Anketi ve lIyilik Hali Yildiz Modeli kullanildi. Veriler SPSS v.21
kullanilarak analiz edildi ve parametreler arasindaki iliskilerin belirlenmesinde Pearson veya Spearman korelasyon
analizleri kullanildi. Arastirmanin bulgulari, iyilik hali ile beden farkindaligi ve depresyon parametreleri arasinda
anlamli pozitif bir iligki oldugunu ortaya koydu. Sonug¢ olarak, bu ¢aligma, beden farkindaliginin saglikli
yetiskinlerde depresyonu azaltmada onemli bir rol oynadigi hipotezini desteklemektedir. Iyilik hali, beden
farkindalig1 ve depresyon parametreleri arasinda gézlemlenen korelasyonlar, beden farkindaligimnin iyilik halini
desteklemede ve depresyon riskini azaltmada dnemini vurgulamaktadir.

Anahtar kelimeler: Beden farkindalig1, Depresyon, Iyilik hali.
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INTRODUCTION

The concept of emotional well-being encompasses characteristics such as the ability to
recognize and control one's emotions, as well as the capacity to view oneself, life situations,
and conflicts in a positive and developmental manner. This dimension also includes the ability
to ascribe meaning to life and to set and pursue goals. Cognitive well-being is characterized by
a preference for intellectual activity and an openness to learning and problem-solving. Social
well-being reflects the quality and degree of social interaction an individual has with others, as
well as the perceived level of social support from important individuals in their life. Finally,
physical well-being involves maintaining a healthy lifestyle through balanced eating habits and
regular physical activity, as well as engaging in behaviors that promote physical health.
(Korkut-Owen, Dogan, Demirbas-Celik & Owen, 2016; Korkut, 2012).

Physical and mental health are vital components of overall well-being and quality of life.
Recognizing the relationship between these factors and depression parameters in healthy adults
is crucial for promoting holistic health (Naylor et al., 2016). It is important to understand that
the health of the body and mind are interconnected, and neglecting one aspect can have a
negative impact on the other. By examining the complex relationship between physical health,
mental well-being, and depression parameters, valuable insights can be gained into how to
promote overall holistic health (Kolappa, Henderson & Kishore, 2013; Ohrnberger, Fichera, &
Sutton, 2017). The relationship between well-being and body awareness is also an area of
growing interest in scientific research. Studies have explored various aspects of this
relationship, including how body awareness practices can influence stress levels, emotional
regulation, and overall satisfaction with life. Body awareness training, such as Hatha Yoga and
Dance Movement Therapy, has been shown to reduce stress and enhance psychological well-
being in university teachers (Rodriguez-Jiménez, Carmona, Garcia-Merino, Diaz-Rivas &
Thuissard-Vasallo, 2022). Positive body image, including body appreciation and acceptance, is
associated with higher levels of emotional, psychological, and social well-being (WE, 2017).
There is a weak positive relationship between conscious awareness, which includes body
satisfaction, and well-being, suggesting that body satisfaction can predict conscious awareness
to some extent (Swami, Weis, Barron & Furnham, 2018).

The objective of this study is to examine the connection between well-being, body
awareness, and depression parameters in healthy adults. The impact of these variables on
overall mental health is a subject of significant interest in the field of psychology, and this study

aims to contribute to the existing literature by exploring their interrelationships in a healthy
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population. This study aims to explore the relationship between these factors and their impact

on mental health in greater depth.
MATERIAL AND METHOD

Study Design and Participants

A cross-sectional study design was employed to examine the relationship between well-
being, body awareness, and depression parameters in a sample of 39 healthy adults. The sample
size was determined using the G-Power 3.1 software (Faul, Erdfelder, Buchner & Lang, 2009).
Regarding power analysis, based on a study evaluating the relationship between body
awareness and depression, it was calculated that there should be at least 38 people for a power
of 0.80 and an alpha of 0.05 (Mehling et al., 2012). Thirty-nine healthy adults, comprising 19
men and 20 women, participated in the study. The mean age of the participants was 28.1 years,
with a standard deviation of 7.29 years. Participants were recruited through voluntarily and
were required to meet certain inclusion criteria, such as being between the ages of 18 and 45

and having no history of mental health conditions.

Beck Depression Inventory

The questionnaires used in the study were completed face-to-face, and the total time
required for all questionnaires ranged between 20 and 30 minutes. The inventory was developed
by Aaron T. Beck and her colleagues to assess the level of depression experienced by
individuals. The translation into Turkish and validity-reliability study was done by Nese Hisli
(Beck, Ward & Mendelson, 1961; Hisli, 1989). It contains a total of 21 categories, each
comprising four distinct evaluation items and scored on a scale of 0 to 3 points. The final score
is determined by summing up the points, which range from a minimum of 0 to a maximum of
63. A score above 17 suggests the presence of depression. The scale's interpretation of scores
are as follows: 0-9 as "no depression", 10-16 as "mild depression", 17-29 as "moderate

depression”, 30-63 as "severe depression".

Body Awareness Questionnaire

This is a questionnaire that consists of 18 items and 4 subgroups, and it is designed to
assess individuals’ awareness of their body's reactions, processes, and sleep-wake cycle,
developed by Shelley Shields and colleagues (Shields, Mallory & Simon, 1989). The Turkish
validity and reliability study of the Body Awareness Questionnaire (BAQ) was conducted by
Seda Karaca and Banu Bayar (Karaca & Bayar, 2021). The survey required respondents to rate

18 statements on a scale from 1 to 7, with 1 indicating "Not at all true of me" and 7 representing
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"Very true of me". The maximum possible score from the survey was 126, while the minimum
score attainable was 18. A high score on the survey indicates a high level of body awareness.
The widespread acceptance of the questionnaire among researchers in the health field can be
attributed to its extensive content, ease of application, quick implementation, straightforward
language, and holistic approach to evaluating the body. The fact that it does not necessitate any
special training for its use and that it employs widely comprehensible expressions has

contributed significantly to its popularity.

The Well-Star Scale

The Well-Star Scale, which is one of the models focused on well-being, was developed
by Korkut-Owen and Owen (2012). The IHYM model comprises five dimensions, including
physical, psychological/emotional, social, intellectual/professional, and spiritual. The scale
study created for the model assesses the spiritual dimension, which entails giving meaning to
life and being goal-oriented, the intellectual/professional dimension, which involves cognitive
abilities, and the emotional dimension, which was previously referred to as the
psychological/emotional dimension (Korkut-Owen et al., 2016). This model is a useful tool for
evaluating well-being, and its dimensions provide a comprehensive framework for

understanding various aspects of an individual's well-being.

Statistical Analysis

The IBM SPSS Statistics for Windows (Version 21.0. Armonk, NY: IBM Corp.) program
was used for data analysis. To determine the distribution properties of the data, the
Kolmogorov-Smirnov and Shapiro-Wilk tests were employed. The relationships between all
parameters were assessed through Pearson or Spearman correlation analyses, depending on the
distribution characteristics of the data. A significance level of p<0.05 was accepted for all

analyses.

Ethical Approval
All participants provided written informed consent, adhering to the principles outlined in
the Declaration of Helsinki, and the Ethics Committee of Bezmialem Vakif University

approved the study (Project No: E-54022451-050.05.04-70623).
RESULTS

All subparameters of the participants' well-being scores and Beck depression and body

awareness scores are summarized in Table 1 and correlations are shown in Table 2.
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Table 1. Well-Being, Depression and Body-Awareness Parameters of Participants

Parameter mean +sd
Physical well-being 5.43+£2.01
Emotional well-being 7.07+£2.04
Social well-being 6.17+£2.46
Cognitive well-being 6.1+2.83
Giving meaning to life and being goal-oriented 6.58+2.77
Beck Depression 10.56+7.98
Body Awareness 90.23+20.84

*sd:standard deviation

Table 2. Correlations of Well-Being. Depression and Body-Awareness Parameters of Participants

Parameter Physical Emotional Social Cognitive  Giving Beck Body
well- well-being  well-being  well-being meaning Depression Awareness
being to life

goal
oriented

Physical - r:.481%* r:.428%%* r:.318% r.513%%* r:-.352% r:.406*

well-being p:0.002 p:0.007 p:0.049 p:0.001 p:0.028 p:0.011

Emotional r:.481%* - r:.245 r:.326%* r.416** r:-.505%* r:.419%*

well-being p:0.002 p:0.132 p:0.043 p:0.008 p:0.001 p:0.009

Social well- 1:.428%*%  r:245 - r:.573%* 1:.638%* r:-.353* r:.330%

being p:0.007 p:0.132 p<0.001 p<0.001 p:0.027 p:0.043

Cognitive r:.318* 1:.326* 1:.573%** - 1:.464** r:-.419%* r:.075

well-being p:0.049 p:0.043 p<0.001 p: 0.003 p:0.008 p:0.653

Giving r:.513*%%  r.416%* r:.638%%* r:.464%%* - r:-.378* r:.226

meaning p:0.001 p:0.008 p<0.001 p: 0.003 p:0.018 p:0.173

to life

goal

oriented

Beck r:-.352% r:-.505%* r:-.353* r:-.419%** r:-.378* - r:-.335%

Depression p:0.028 p:0.001 p:0.027 p:0.008 p:0.018 p:0.04

Body r:.406* r:.419%* r:.330%* r:.075 r:.226 r:-.335% -

Awareness p:0.011 p:0.009 p:0.043 p:0.653 p:0.173 p:0.04

*r: correlation coefficient; p, statistical significance

Our study findings indicated a significant relationship between physical well-being and
depression, as well as between body awareness and overall well-being scores (p<0.05). The
study found significant correlations between emotional well-being and all parameters (p<0.05),
except for social well-being (p>0.05). Social well-being was found to be correlated with all
parameters (p<0.05), with the exception of emotional well-being, cognitive well-being and the
giving meaning to life and being goal-oriented were found to exhibit statistically significant
relationships with other parameters, with the exception of body awareness (p<0.05). The
relationship between body awareness and depression was found to be negatively correlated, as

evidenced by the statistically significant result (p<0.05).
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DISCUSSION

The findings of this study suggest that body awareness may play an important role in
protecting against depression in healthy adults. The significant positive correlation between
well-being and body awareness indicates that individuals who report higher levels of well-being
also tend to have greater body awareness. Additionally, the significant negative correlation
between body awareness and depression parameters suggests that individuals who have a
greater sense of body awareness may be less likely to experience symptoms of depression.

The interconnections among physical well-being, depression, and body awareness have
been the focus of extensive research in the literature. A randomized controlled study revealed
a significant negative correlation between self-reported depression symptoms and physical
well-being, suggesting that exercise interventions can enhance physical well-being in healthy
individuals (Schitter, Nedeljkovic, Ausfeld-Hafter & Fleckenstein, 2016). Another study delved
into the relationship between physical fitness and mental health, examining the connection
between physical health and psychological well-being, stress, and depression in Korean adults.
This study emphasized the significance of physical fitness in promoting mental well-being
(Jeoung, 2020). Researchers devised mediation models to investigate the impact of factors such
as depression, social activity, and well-being on the connection between physical performance
and frailty in middle-aged and older individuals. These models aim to demonstrate the
underlying mechanisms through which these variables influence each other (Tallutondok, Hsieh
& Li, 2022). Based on a case study, it was demonstrated that fundamental body awareness
interventions are effective in reducing depressive symptoms and improving overall well-being
(Khatri & Kubavat, 2013). The study conducted by Rubin and Steinberg (2011) also explored
the connection between body awareness and depression. They discovered that individuals'
awareness of their body's functionalities affects both body surveillance and the prevalence of
depression. According to the study, a connection exists between body satisfaction, well-being,
and conscious awareness, suggesting a positive relationship among these factors (Mert &
Kahraman, 2019). The correlation between improved body awareness and an improved quality
of life is well-documented. Research indicates that people with improved self-consciousness of
their physical bodies exhibit reduced incidences of depression and a lower prevalence of mood
disorders. Furthermore, consistent engagement in physical activity has been shown to offer a
protective effect against depression and can enhance an individual's overall psychological well-

being (Fujino, 2016; Piring¢i, Cihan, Uniivar & Gergek, 2022).
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CONCLUSION

The results of various studies highlight the significant influence of physical activity and
body awareness on mental health and overall well-being, suggesting that these factors can play
a beneficial role in managing depression. Collectively, these studies indicate a strong
connection between physical well-being, depression, and body awareness. Enhancing physical
fitness, improving body awareness, and fostering body satisfaction can have a positive impact
on mental health outcomes, including reducing the symptoms of depression and promoting
overall well-being. Our results suggest that body awareness may serve as a protective factor
against depression and may have implications for the development of interventions aimed at
enhancing mental health and well-being. However, further research is necessary to explore
these relationships in more diverse populations and to investigate potential mechanisms
underlying these associations.

As a conclusion, this study strongly support the idea that body awareness plays a crucial
role in protecting against depression in healthy adults. The correlations between well-being,
body awareness, and depression parameters underline the significance of body awareness in
promoting mental well-being and reducing the risk of depression. The evidence from various
studies consistently emphasizes the positive impact of physical activity, body awareness, and

body satisfaction on mental health outcomes.
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ABSTRACT

In this study, the amygdalin content of the Hacihaliloglu, Kabaasi, and Zerdali varieties was determined using an
LS-MS/MS device. Methods to reduce the amygdalin content in raw bitter apricot kernels to a safe level for
consumption were identified. To remove bitterness treatments such as alkaline treatment with sodium bicarbonate
(4-10% NaHCOs3, 7-15 min), ultrasound (30-50 °C, 30-60 min), microwave (240-560 W, 2-5 min) and roasting
(120-160 °C, 10-20 min) were performed. After all treatments, protein content, the amygdalin content via HCN,
the antioxidant activity, the phenolic compounds and the color values (L, a*, b*, chroma, hue) of the samples were
determined. The fat content (%42.99, %44.35, %40.75), protein content (%34.14, %30.36, %?29.27) and
hydrocyanic acid (HCN) content (mg/kg) of Hacihaliloglu, Kabaast and Zerdali varieties were 24.56, 30.31 and
1630.66, respectively. Among the methods used to reduce or eliminate the amygdalin content, roasting was found
to be the most effective. The amygdalin content of raw Zerdali kernels was 27.64 mg/g, which decreased to 9.77
mg/g after roasting at 160 °C for 10 min. The antioxidant activity was measured at 82.59 mg TE/100 g, but a
decrease was observed after treatment with sodium bicarbonate (81.72), ultrasound (57.5), microwave (52.65) and
roasting (97.04).

Keywords: Amygdalin, Microwave, Protein, Zerdali.
0z

Bu calismada; tatli gekirdeklere sahip Hacihaliloglu ve Kabaagi gesitleri ile act ¢ekirdeklere sahip Zerdali
¢esidindeki amigdalin miktar1 LS-MS/MS cihazi kullanilarak analiz edildi. Cig ac1 kayisi ¢ekirdeklerindeki
amigdalin igerigini giivenli tiiketim seviyelerine diisiirmeye yonelik yontemler belirlendi. Acilig1 gidermek igin
sodyum bikarbonat ile alkali islem (%4-10 NaHCOs3, 7-15 dk), ultrason uygulamasi (30-50 °C, 30-60 dk),
mikrodalga iglemi (240-560 W, 2-5 dk) ve kavurma iglemi (120-160 °C, 10-20 dk) gibi yontemler uygulandi. Tiim
islemlerin ardindan orneklerin yag ve protein igerigi, HCN {izerinden amigdalin igerigi, antioksidan aktivite,
fenolik bilesikler ve renk degerleri (L, a*, b*, chroma, hue) tespit edildi. Hacihaliloglu, Kabaasi ve Zerdali
cesitlerinin sirasi ile yag igerigi (%42.99, %44.35, %40.75), protein igerigi (%34.14, %30.36, %29.27) ve hidrojen
siyaniir (HCN) icerigi (mg/kg) 24.56, 30.31, 1630.66 olarak saptandi. Aci kayist ¢ekirdeklerindeki amigdalin
icerigini azaltmak veya yok etmek icin uygulanan uygulamalar arasinda en etkili kavurma yonteminin oldugu
tespit edildi. Ham Zerdali ¢ekirdeklerinin amigdalin igerigi 27.64 mg/g olarak belirlenmis ancak 160 °C’de 10
dakika kavurma islemi sonrasinda bu deger 9.77 mg/g’a geriledi. Antioksidan aktivite 82.59 mg TE/100 g olarak
Ol¢iilmiis, ancak sodyum bikarbonat (81.72), ultrason (57.5), mikrodalga (52.65) ve kavurma (97.04) islemleri
sonrasinda bu degerlerde azalmalar tespit edildi.

Anahtar kelimeler: Amigdalin, Mikrodalga, Protein, Zerdali.
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INTRODUCTION

Apricot which is the sweet and juicy fruit of the Rosaceae family (Prunus armeniaca) is
a small rigid seeded member. Apricot that is consumed both in fresh and dried form, is
commonly used worldwide (Ugur & Yaman, 2022). Whereas our country is one of the biggest
producer countries in apricot export, Malatya region is the center of apricot and apricot kernel
production (Kaya, Okur, Temel, Ustyol & Caksen, 2012). According to 2022 data from the
United Nations Food and Agriculture Organization (FAO), our country leads the way by
supplying with 20.8% of the production and 803 thousand tons (FAO, 2022). The use of apricot
kernels in the food and health industry increases the importance of that. Sweet kernels are
especially used in desserts, yogurts, granolas, and diverse snacks, whereas the use of bitter
kernels in health and beauty products is common (Atis, 2017).

Amygdalin, which is the component that specify the bitterness or sweetness of the kernels,
is a natural cyanogenic glycoside (Milazzo, Ernst, Lejeunue & Boehm, 2011). The release of
toxic hydrogen cyanide limits the use of apricot kernels in the food industry. In the safety
assessment of the Prunus armeniaca L. kernel, the plant is on the negative list in Norway,
Iceland and Hungary, whereas the positive list in Germany, Croatia, Belgium, Romania,
Slovenia (GKGM, 2022). Wild apricot seeds contain 200 mg/100 g of hydrocyanic acid,
whereas the seeds of cultivated varieties contain 8.9-11.7 mg/100 g (Alparslan & Hayta, 2008).
In terms of acute cyanide poisoning, apricot kernels are the most common source of poisoning
specially in young children. (Karsavuran et al., 2014). Hospital in which 13 cases of admission
due to poisoning from apricot kernel consumption in terms of, the average age was reported as
5.7 years, were evaluated (Akyildiz, Kurtoglu, Kondolot & Tung, 2010).

The European Food Safety Authority (EFSA) has determined a lethal dose of 0.5-3.5 mg
per kg of body weight, while setting the acute reference dose (ARfD) at 20 micrograms (ug,
1x10° g) as the safe consumption verge for at a time exposure (EFSA, 2011). In whole apricot
kernels, amygdalin and catabolic enzymes are stored in different departments and physical
processes like grinding or chewing release hydrocyanic acid. The complete splitting of 1 g of
amygdalin reveals 59 mg of HCN (FAO, 2012).

By taking into account the risk due to the amygdalin content of Prunus armeniaca L.
seeds, it has been recommended that the amount of HCN should not exceed 35 mg/kg in
products consisting of whole, ground or crushed, sliced or any extract and extract prepared

apricot kernels, on the condition that it is added as positive (P) (GKGM, 2022).
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The toxicity risk related to amygdalin, which is found in several plant seeds of the
Rosaceae family and some vegetables, has been known for centuries and this risk is eliminated
in products prepared using many methods such as peeling, crushing, grinding, soaking,
fermentation, and so on. To manage the potential risk of raw apricot kernels, Australia and New
Zealand have banned the consumption of raw apricot kernels and all substances derived from
raw apricot kernels (ground, milled, crushed, chopped), while ruling out apricots, alcoholic
beverages, oil, flavors, juice with seeds, marzipan, cakes, biscuits and confectionery containing
raw apricot kernels (FZANS, 2008).

Because of the amount of hydrocyanic acid, the system used by the Ministry to determine
the status of exported and returned products was also given warnings. In 2021, apricot kernels
comprising a high amount of cyanide (2996 +/-719 mg/kg—ppm) were rejected at the Bulgarian
border control under the Rapid Alert System for Food and Feed (RASFF) (GKGM, 2021).

The priority aim of this study is to decrease the level of amygdalin, which is a problem in
the food sector, to the appropriate consumption limit and to ensure the use of bitter kernels in

the food industry.
MATERIAL AND METHOD

Material

As of materials, the Hacihaliloglu and Kabaasi varieties, which are commonly grown in
Malatya and have sweet kernels, as well as the wild apricot variety, which has bitter kernels
(Zerdali), have been used. The kernels were obtained from the Apricot Research Institute's
garden. The study has been determined 4 trees and 3 replications for each variety. After
harvesting the fruit, the kernels have been dried in the sun by breaking. Dried apricot kernels

were stored in a cold room at +4 °C for analyses and applications.

Method
It has been aimed to remove and reduce amygdalin with the determined treatments to raw

apricot kernels and bitter kernels.

Bitterness removal treatments:

A = Alkaline (NaHCQO3) Treatment: Concentration (4% NaHCO3-10% NaHCO3),
Duration (7 min- 15 min)

U= Ultrasonic Wave (40kHz) Method: Temperature (30 °C-50 °C), Duration (30 min
— 60 min)

M= Microwave Method: Power (240 W -560 W), Duration (5 min- 20 min)

11
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K= Roasting Method: Temperature (120 °C-160 °C), Duration (10 min- 20 min)

Humidity Ratio
It has been determined by drying the kernel samples in an oven at 105 °C until constant

weight (Cemeroglu, 2010).

Ash Analysis

After recording the tare weight of porcelain crucibles with a constant weight, 5 g of
ground kernel samples were placed in them. The samples underwent pre-combustion, followed
by combustion at 650 °C in an ash furnace until exact whiteness was obtained, taking at least
12 hours. The crucibles were then transferred to a desiccator, cooled to room temperature, and
weighed. The total ash amount (%) was calculated using a formula (Goniil, Altug, Boyacioglu

& Noka, 1988).

QOil Determination

In advance dried in the oven and cooled in the desiccator, a balloon flask was weighed
after adding 2 glass beads. Five grams of ground kernel was placed in a cartridge, which was
covered with wet cotton. The cartridge is placed in the extractor and solvent (n-hexane) is added
to the flasks to make 1.5 flushes. The balloon, cooler and extractor are connected and the heater
is turned on. After 8 h of extraction, the remaining solvent is removed. The flask kept in the
oven is cooled in the desiccator and weighed and calculated by the formula after constant

weighing (Dogan & Basoglu, 1985).

Protein Determination
According to the Kjheldal method, the protein content in the kernels has been based on
the total nitrogen content. The determined %N value is multiplied by a factor of 6.25 to give

the percentage of protein (Kacar, 1984).

Amygdalin Amount

The amygdalin content in apricot kernels is quantitatively determined by LC-MS/MS
based on the HCN content (Table 1). The rule of the method is that based on the extraction of
amygdalin from apricot kernels and products consisting of apricot kernels (whole, ground or
crushed, sliced or extracted), filtering and analyzing in LC-MS/MS and reporting with regards
to HCN using a conversion factor (Lee, Zhang, Wood, Castillo & Mitchell, 2013).
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Table 1. LC-MS/MS Method Parameters

Column Waters Acquity UPLC BEH C18, 1.7 pum 2.1 x 100 mm
Column temperature 40 °C

Mobile Phase A 0.1% formic acid and 5 mM ammonium formate in water
Mobile Phase B Acetonitrile

Mobile phase composition 80:20, A:B

Analysis time 4 minutes

Flow rate 0.3 mL/min (isocratic)

Injection volume 5 uL (partial loop with needle overfill)

Source ESI negative mode

Capillary voltage 3.5kV

Desolvation temperature 400 °C

Desolvation gas flow rate 800 liters/hour

Detection Mode MRM

Materials Used
LC-MS/MS device (Shimadzu 8040 LC-MS/MS, Kyoto- Japonya), Acquity UPLC BEH
C18, 1.7 um, 2.1 x 100 mm column, vortex, ultrapure water device, analytical balance,
ultrasonic water bath, 2 mL HPLC vials, pipettes (100, 1000, 5000 uL), 50 mL disposable
polypropylene test tubes, balloon flask (10 mL), plastic syringe (10 mL), 0.45 um nylon filter.
Chemicals Used: Amygdalin (Reference Standard Substances, CAS no: 29883-15-6),
Water (ultrapure), acetonitrile, methanol (LC-MS purity), acetic acid, ammonium formate,

formic acid.

Preparation of Chemicals

1.Mobile phase A (0.1% formic acid and 5 mM water with ammonium formate): 315 mg
of ammonium formate was weighed, small amount of water is added and dissolved. Then 1 mL
of formic acid is added to the solution and the volume make up to one liter with distilled water.
The amounts can be increased or decreased proportionally depending on the volume of mobile
phase required.

2. Extraction Solution (70:30 methanol: water + 0.1% acetic acid): To prepare standard
solutions and for use in extraction, add 700 mL of methanol and nearly 250 mL of water to a
1000 mL volumetric flask. Add 1 mL of acetic acid and make up the volume with water to the
mark.

Preparation of intermediate stock standard solution

The master stock solution is diluted 70:30 with methanol: water + 0.1% acetic acid to
prepare an intermediate stock solution with a concentration of 10 mg/L.

Preparation of the calibration curve
The intermediate stock solution with a concentration of 10 mg/L is diluted with extraction

solvent (70:30 methanol: water + 0.1% acetic acid) to prepare standards with amygdalin

13



ISSN: 2147-7892, Cilt 13 Say1 1 (2025) 9-30 doi: 10.33715/inonusaglik.1544923
The Effect of Different Processing Methods on Amygdalin Levels and Some Physicochemical Properties of Apricot Kernels
Sultan NALCACI, Mucahit ORUC, Emine SAMDANCI

concentrations of 25, 50, 100, 250, 500, 1000, and 2000 pg/L. The detected amount of
amygdalin is reported with regards to (HCN) using a conversion factor. The conversion of
amygdalin to HCN is calculated using the formula;

HCN amount=Amygdalin amount x 0.059

Sample Extraction

Apricot kernel sample is homogenized by completely grinding in a blender.1+ 0.001 g of
the ground sample is weighed into a 50 mL disposable polypropylene tube. 20 mL of extraction
solution (70:30 methanol: water + 0.1% acetic acid) is added (20-fold dilution). The tube is
placed in an ultrasonic water bath at room temperature for 10 minutes. At the end of the time,
it is centrifuged at 5000 xg for 5 min. A few mL of the supernatant solution is passed through
a 0.45 um nylon filter into 2 mL centrifuge tubes. 50 pL of the filtered supernatant solution is
taken into a 2 mL vial, 950 pL of the extraction solution (70:30 methanol: water + 0.1% acetic
acid) is added and vortexed (20-fold additional dilution) and the vial is analyzed by LC-MS/MS.
(400-fold dilution of the sample in the analyzed vial).

Determination of Total Phenolic Content

The extraction of the samples was performed according to the method reported by Zengin
etal., (2024). Total phenolic content of the ground kernel samples is determined using the Folin-
Ciocalteu (FC) reagent after specific steps, and the absorbance is measured at 765 nm using a
spectrophotometer (Shimadzu UV1601). Standard solutions with gallic acid are prepared and
the calibration graph is plotted. After attaining the equation, the total amount of phenolic
content is calculated and expressed as gallic acid equivalents (mg GAE/100 g dry weight)
(Slinkard & Singleton, 1977).

Antioxidant Capacity

In the DPPH method, 100 pL (2.5 mg DPPH and 100 mL methanol) of the ground kernel
sample is dissolved in a falcon tube, mixed with DPPH reagent and kept in the dark for 30 min
and the absorbance is measured for a wavelength of 517 nm. Calibration graph against
standards, equation derivation and calculation are given in mg TE/100 g. (Kumaran &

Karunakaran, 2006).

Color Measurement
The color values of the fruits were measured with the CM-700d color gadget (Konica
Minolta) according to the L*, a*, b* measurements (CIE) method. In the measurements, L*=0

indicates black, and L*=100 indicates white (bright). The C color value represents the color

14
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intensity of the samples (C=0 indicates a dull color, C=60 indicates a very vivid color). The
following formula was used in the calculation. The h° color value represents the hue angle of

the samples (0°=red-purple, 90°=yellow, 180°=greenish-blue, 270°=blue)

FTIR Analysis
The ground kernel samples were analyzed with a Perkin Elmer Spectrum One, IR 1.10

version FTIR spectrophotometer with peaks in the range of 400-4000 cm’!.

Scanning Electron Microscope (SEM)

The surface morphologies, pore sizes, and surface distributions of the ground kernels
were determined by Scanning Electron Microscope (Leo EVO-40 VPX Carl Zeiss SMT,
Cambridge, UK).

Statistical Analyses
The study data were analyzed as mean + standard deviation using the JMP 13 package

program (SAS Version V.9.4, SAS Institute Cary, N.C.).
RESULTS AND DISCUSSION

The moisture and ash values of the Hacihaliloglu variety used in the study were found to
be 4.80% and 2.60%, respectively, while they were found to be 4.93% and 2.81% in the Kabaas1
variety.

The moisture and ash values in the treatments aimed at decrasing the amygdalin level of
the bitter kernels are shown in Figure 1, and no statistically important difference was found
between the treatments. In a study on some apricot varieties grown in Malatya, the moisture
amount was found to be 4.86% in Kabaasi, 4.82% in Hacihaliloglu, and 4.88% in wild apricot
(Mutlu & Hayaloglu, 2022).
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Figure 1. Moisture and Ash Amount of Samples

For reducing the bitterness of raw wild apricot kernels, it was found statistically important
(p <0.05) with regards to % oil amount between the treatments (Table 2). The highest amount
of oil was observed in the roasting process, with the maximum level seen in the K-160 °C-10

min application.

Table 2. Oil Amount of Samples (%)

Zerdali [40.75+1.92d e

A-%4-7 min 29.66+1.35 h M-240 W-5 min 41.07+0.44 d e
A-%4-15 min 30.11+1.73 h M-240 W-2 min 40.88+0.5d e
A-%10-7 min 32.58£0.76 g M-560 W-5 min 39.93+0.22 e
A-%10-15 min 30.27+3.55 h M-560 W-2 min 42.69+1.43 cd
U-30 °C-30 min 37.1142.49 f K-120 °C-10 min 44.29+0.71 b ¢
U-30 °C-60 min 30.75+1.09 g h K-120 °C-20 min 45.55+0.17 a b
U-50 °C-30 min 35.8+0.67 f K-160 °C-10 min 46.83+2.88 a
U-50 °C-60 min 36.07+1.44 f K-160 °C-20 min 44.10+0.63 ¢ b

A=Alkaline, U=Ultrasonic, M=Microwave, K=Roasting

In a study in which raw apricot kernels were soaked and roasted, the oil amount was found
between 17.25-31.05% in soaking and 35.05-38.91% in roasting (Badr, Ramis, Wahdan, Sakr
& Elghandour, 2017). In our study, the high oil amount in the roasting process is associated
with the literature. Microwave treatment has been reported to change the oil amount and fatty
acid composition (Juhaimi, Ozcan, Ghafoor & Babiker, 2018), while ultrasonic application has
been reported to decrease the oil amount (Zhang, Shi, Yao, Sakr & Zhang, 2020). In our
treatments, whereas the oil amount increased slightly with microwave treatment, it decreased
somewhat with the loosening and opening of the kernel structure with ultrasonic application.

The % protein amount was found to be statistically important between the bitterness
removal processes (p<0.05). In the applications, the amount of protein reduces in the microwave

process (Figure 2). In a study carried out to remove amygdalin in plum kernel, it was reported
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that microwave disrupts the three-dimensional structure of proteins and pave the way the

function of proteins to change.
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Figure 2. Protein Amount of Samples

In our study, to determine the effectiveness of the methods aimed at decreasing the

bitterness of wild apricot kernels, amygdalin measurements were carried out using an LC-
MS/MS.

iCompound name: HCN (Amygdalin uzerinden)
(Correlation coefficient: r = 0.998463, r2 = 0.996929
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Figure 3. Amygdalin Calibration Graph
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Figure 4. Chromatogram of Amygdalin at Different Concentrations

There was a statistically important difference between the amygdalin values between the
treatments (p<0.05). As shown in Table 3, the amount of amygdalin was 27.64 in wild apricot,
while a small increase was observed in the treatment with alkaline (NaHCO3), which can be
explained by the fact that NaHCOs; raises the pH of the medium and enables amygdalin
hydrolysis. The amount of amygdalin (mg/g) reduced the most with the K-160 °C-10 min
process 9.77 mg/g.

Table 3. Amygdalin Amount of Samples (mg/g)

Zerdali [27.64+0.49 a ¢

A-%4-7 min 27.94+0.37 a M-240 W-5 min 22.35+0.29 1
A-%4-15 min 27.24+033 ¢ d M-240 W-2 min 22.70+0.28 1
A-%10-7 min 26.86:0.28 d e M-560 W-5 min 25.124025 g
A-%10-15 min 27.36+0.38 b ¢ M-560 W-2 min 25.83+0.26 f
U-30 °C-30 min 26.48+£0.21 e K-120 °C-10 min 24.6240.29 h
U-30 °C-60 min 26.6+0.11 h K-120 °C-20 min 22.5540.311
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U-50 °C-30 min 27.79+033 ab
U-50 °C-60 min 20.91+0.29 j
A=Alkaline, U=Ultrasonic, M=Microwave, K=Roasting

K-160 °C-10 min
K-160 °C-20 min

9.77+0.26 1
14.96+0.22 k

In the literature, there are studies on the determination of amygdalin content of apricot
varieties. While the average amount of amygdalin in bitter kernels was found to be 26.27 mg/g,
it was found to be 0.16 mg/g in sweet kernels (Poyraz, 2013). The amygdalin amount of the
bitter kernels we used in our study was close to these values, while the amount of sweet kernels
was found to be 0.42 and 0.51 mg/g.

Plum kernels are the cheapest sources of protein and oil, but cannot be used effectively
because of the presence of anti-nutrient factors such as amygdalin (range 0.1-17.5 mg g)
(Garcia et al., 2014), but the high content of amygdalin makes it a valuable source of medicines
(Lee et al., 2013). They performed amygdalin removal in plum kernels using hydrothermal
water and microwave method against traditional methods, and described the microwave method
as more effective, easier and green detoxification. Both methods did not exactly remove the
anti-nutritional compound amygdalin (Bolarinwa, Orfila & Morgan, 2016). In our study, the
amount of amygdalin reduced to a certain extent, but it is similar in the sense that it was not
exactly removed.

In a study carried out for amygdalin removal in flaxseed, while the initial amount of
amygdalin was 377 mg/kg, it was decreased to 63.5 mg/kg by microwave treatment and found
more successful than autoclaving, pelletizing and heating processes (Shen, Feng & Fan, 2005).
While 83% amygdalin amount was removed with the study, this rate was found to be 65% in
our study.

They reported that the rate of amygdalin reduced by 93% when cassava leaves were
treated with sodium bicarbonate for 6 hours and that this substance is practical with regards to
easy availability at home (Latif & Miiller, 2005). However, in our study, it was observed that
treatment with sodium bicarbonate had no effect on amygdalin detoxification.

In our study, HCN was found statistically significant between the initial and post-
treatment amounts (p<0.05). As seen in Table 4, the amount of HCN reduced the most in the

kernels roasted at 160 °C for 10 min compared to the initial amount.

Table 4 HCN Amount of Samples (mg/kg)

Zerdali 1630.66+28.97 a ¢

A-%4-7 min 1648.16+21.92 a M-240 W-5 min 1318.4+16.971
A-%4-15 min 1607.33+19.41 ¢ d M-240 W-2 min 1339.07+£16.471
A-%10-7 min 1584.47+1635d e M-560 W-5 min 1482.07£14.58 g
A-%10-15 min 1614.27+£22.45b ¢ M-560 W-2 min 1523.8+15.42 f

U-30 °C-30 min

1562.03+£12. 63 e

K-120 °C-10 min

1452.43+16.97 h
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U-30 °C-60 min  1451.37+6.57 h K-120 °C-20 min 1330.41£18.351
U-50 °C-30 min  1639.89+19.61 ab K-160 °C-10 min 576.2+15.411
U-50 °C-60 min _ 1233.89+17.11 j K-160 °C-20 min 882.35+12.90 k

A=Alkaline, U=Ultrasonic, M=Microwave, K=Roasting

In a study where the effects of traditional methods such as grinding, shredding and
soaking of hydrogen cyanide, a food contaminant found in flaxseed, cassava, almond and
bamboo shoots, were compared with ultrasonic treatment, HCN removal with 4 hours soaking
was 61.58%, while 85.43% was determined in a 300 W ultrasound bath (Panghal, Munezzero,
Sharma & Chhikara, 2021). In our study, ultrasonic application ensured the highest amygdalin
removal rate of 24.50%.

They compared the effectiveness of different thermal treatments (water boiling,
microwave, oven heating, autoclaving) on HCN contents in flaxseed (Feng, Shen & Chavez,
2003). While the initial HCN content was 376 mg/kg, they found 22.33, 62.792, 204.33,
300.048 mg/kg, in turn. Water boiling was indicated as the most effective (98% reduction)
technique (Noreen, Tufail, Ul Ain & Awuchi, 2023). When we compare the microwave
application, they achieved 16% amygdalin removal while in our study it was 20%.

Statistically significant difference was found between the antioxidant activities of the
beans after the bitterness removal processes (p<0.05). As can be seen in Figure 5, the highest
antioxidant capacity was 254.67 in the roasting process, particularly in the 160 °C 20 min
application. While it was 82.59 in raw wild apricot kernels, it varied between 637.34 and
1160.23 in alkaline treatments, between 575.15 and 1073.27 (mg TE/100g) in ultrasonic

treatments, and between 526.47 and 826.70 in microwave treatment.

Antioxidant Capacity (mg TE/100 g)
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A=Alkaline, U=Ultrasonic, M=Microwave, K=Roasting
Figure 5. Antioxidant Capacity of Treatments (mg TE/100 g)
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While the initial amount (mg TE/100 g) in plum kernels was 24.83, it was 36.20 after heat
treatment (Sheikh & Saini, 2021). In a study in which the antioxidant capacity of roasted apricot
kernels was determined using the Dpph method; it was reported that the scavenging effect of
apricot kernel flour extracts on DPPH radical changed significantly with roasting time and even
10 min of roasting was effective in raising the anti-radical power. The increase in antioxidant
capacity with roasting was because the formation of maillard reaction products during roasting
(Bae & Suh, 2007).

Roasting apricot kernels can raise their antioxidant content because high temperatures can
enable the release of certain nutrients. However, the effect of roasting on antioxidant levels is
influenced by several factors such as roasting time and temperature. Long-term roasting or
roasting at temperatures higher than 200 °C can decrease the antioxidant content (Thaipong,
Boonprakob, Cisneros & Hawkins, 2006).

The total phenolic content was statistically significant among the treatments applied to
decrease the amount of amygdalin. Phenolic matter content of raw wild apricot kernels was
found to be 76,41 in alkaline treatment (58.5, 86.89), in ultrasonic treatment (51.27, 71.85) and
(45.78, 63.65) in microwave treatment (Figure 6). The highest increase in the amount of total

phenolic content was 68.46, 144.48 (mg GAE/100 g) in the roasting treatment.
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Figure 6. Total Phenolic Content of Treatments (mg GAE/100 g)

In a study on the effect of soaking and roasting on protein quality of raw apricot kernels,
total phenolic matter in raw apricot kernels, roasted kernels, soaked kernels and roasted soaked

kernels were 13.68, 26.48, 17.06 and 18.64 mg GAE/100 g, respectively (Badr, Ramis,
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Wahdan, Sakr & Elghandour, 2017). In accordance with our study, total phenolic amount
increased with roasting.

In a study, hazelnut and peanut samples were roasted at 145 °C for 20 min or 165 °C for
25 min, while black pepper and sesame seeds were roasted at 180 °C for 35 min or 220 °C for
45 min. The results showed that roasting did not significantly (p> 0.05) affect the total phenolic
content and antioxidant activity of the samples (Turan, Atalay, Solak, Ozogul & Demirtas,
2021). In our study, roasting significantly increased the amount of both substances.

Different temperature and time (0, 5, 10, 15, 20, 30, 30, 45, 60, 75 and 90 min)
combinations are used in roasting (135, 150 and 165 °C) used in carob powder production. The
highest total phenolic content was seen at 165 °C 75 min. During roasting, important chemical
reactions such as sugar caramelization and Maillard reaction occur, which leads significant
changes in product quality (Sahin, Topuz, Pischetsrieder & Ozdemir, 2009). In our study, the
formation of maillard products was decreased by processing in a shorter time at the temperature
showing the highest phenolic content.

In a study where date kernels were roasted at 200 °C for 5, 10 and 15 min and ground and
flour was obtained, the phenolic amount of raw date flour was 3616.1 mg GAE/100 g dry
matter, while 3237.12, 2080.93 and 1583.66 mg GAE/100 g dry matter were found after
roasting processes, while the antioxidant capacity of raw date flour was 10315.06 g TEAC /
100 g dry matter 5343.04, 4902.52, 3858.26 g TEAC/100 g dry matter (Kilig, 2015). Our study

is harmonious with because of the effect of roasting process.
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The L* value of wild apricot kernels, was 51.63. The main material of the study, while
23.88, 22.16 and 21.74 were found in alkaline treatments, in turn. While the a* value was 11,3
in wild apricot, it reduced the most in ultrasonic treatment 8.52, 6.54, 7.54, 3.20 a* value
increased with microwave treatment (19.89, 19.25, 19.63, 20.87). The a* value showed a
important increase with 24.12 in K-160 °C-20 min application. b* value was 19,55 in wild
apricot and very low in ultrasonic treatment (9.20, 5.45, 8.93, 3.21). It shows that the color of
the kernels is light yellow. It is also thought that these changes can be based upon to the process
of transport or removal of phenolic compounds by ultrasonic force from the outer surface of the
peeled apricot kernel. b* values of 36,76, 34.48, 35.44, 35.85 in microwave treatments, in turn,
showed that the yellowness increased. In alkaline treatments and roasting processes, b* values
were found close to the values of wild apricot (Figure 7).

When the C* value of wild apricot was 22.58, it decreased in ultrasonic treatment (12.75,
8.59, 12.16, 5.06), while it decreased with roasting processes (25.41, 24.32, 27.87, 28.52) close
to wild apricot and quite increased in microwave treatment (41.81, 39.5, 40.53, 41.50).

While the h® value was 59.97 for wild apricot, it was close to these values in alkaline
treatments (60.04, 55.46, 56.7, 57.65) and roasting treatments (55.08, 52.18, 46.08, 51.61). A
reduce was observed in ultrasonic treatment (42.23, 37.46, 36.28, 47.79) and an increase in
microwave treatment (61.56, 60.82, 60.88, 59.82).

SEM (Scanning Electron Microscope) images of apricot kernels show the surface
characteristics of these kernels in detail. SEM ensures high-resolution and three-dimensional
imaging, therefore the microscopic structures of the surface, voids, cracks and other details are
clearly seen.

SEM analysis of the surface properties of the kernels of the treatments for amygdalin
reduction showed in detail the surface structures and voids with high-resolution, three-
dimensional imaging. The structures removed from the raw wild apricot kernels by the
treatments create voids and cracks.

When SEM images are analyze, it is seen that the fat cells in the structure protect their
original form, that is, the processes carried out to reduce the amount of amygdalin are not
enough to break down the cell structure. Similarly, in the FTIR spectrum, there is no change in
the C=0 stretching peaks of fatty acid around 1700 cm™!. When the treated kernels are compared
with the SEM of raw wild apricot, it is explicitly seen that there is no change. However, in the
surface morphology of the treated ones, there are larger gaps between the units, which is
explained by the removal of moisture, amygdalin and small organic compounds that are

removed from the structure as a result of the processes (Figure 8).
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According to SEM images, when the amygdalin removal was compared for the difference
between roasting processes, the amount of amygdalin reduced more in 160 °C -10 min
application than 160 °C -20 min application. The large voids in the SEM images in the 160 °C
-20 min application promote that the amount of substance removed is higher than the 10 min
application.

As seen in FTIR, in alkaline treatment, 2857-2932 symmetric and asymmetric CH
stresses, in turn, 3294 OH stresses belonging to the cellulosic structure, 1744 C=0O stresses
belonging to the COOH group, and peaks belonging to C-O, C-O-C, M-O-M and M-O stresses
at 1051 were drastically unchanged. 2222-2260 cm! is the C=N stress belonging to amygdalin
and remained the same in all three samples. Thus, no noticeable change was observed in the

amygdalin analysis when the peaks of the applications were compared with the raw kernel

peaks.
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Figure 9. FTIR Results of Alkali Treatments

No significant change in the organic structure of the kernel was observed with ultrasonic
treatment. However, a change in amygdalin values in the range of 27.64%- 2.31% was observed
depending on temperature and time. The highest change was occured at 50°C for 60 min.
Although the temperature was close to the degradation temperature of amygdalin, the
interaction between the liquid medium and the kernel organic structure as a whole remained

very limited and a superficial amygdalin removal was observed according to mass balance.
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The decrease in the amount of amygdalin became more cleared when the amount of

energy independent of time increased in microwave treatments. The change in amygdalin was

in the range of 1.91%-6.55% by weight. In the FTIR spectrum, there was no significant change

in all peaks and very limited change was observed in the amygdalin peak.
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Figure 11. FTIR Results of Microwave Treatments.
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Figure 12. FTIR Results of Roasting Treatments.

Considering the results of the roasting treatment, a significant extent in the organic
structure was observed. For 160 °C-20 min, the OH and water peak at 3290 decreased
significantly and the C-O, C-O-C peak at 1043 decreased significantly (Figure 12). This is
explained by the change in the organic structure of the kernel near the surface. As can be seen,
the amygdalin value decreased by 64.65% in 160°C-10 min roasting and had a high change.
The change in amygdalin peak is harmonious with these results.

FTIR analyses show that the chemical differences between ultrasound-assisted extraction
and traditional extraction methods are limited and both methods involve similar functional
groups. It is said that all extraction methods have characteristic bands corresponding to certain
functional groups (Ali, AL-Hattap & Al-Haydry, 2015). It is harmonious with the functional

groups found in our study.
CONCLUSION

In our study, appropriate treatments were selected to reduce the amount of amygdalin in
wild apricot kernels, which had limitations in their assessment. Among these treatments,
although the amount of amygdalin decreased the most in 160 °C-10 min application, an exact
amygdalin removal could not be succeed. In addition, it could not be brought to the safe
consumption limits determined by EFSA. In this field, amygdalin removal should continue to
be studied in order to develop new methods in addition to the bitterness removal processes

carried out by traditional methods and to ensure their effectiveness.
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ABSTRACT

This study aimed to investigate the perceived stress level and motivation to participate in physical activity among
students of the Faculty of Health Sciences. In this descriptive, relational and cross-sectional study, 252 students
studying at the Faculty of Health Sciences, Igdir University, were included in the study determined by stratified
sampling method. While the total perceived stress score of the students of the Faculty of Health Sciences was at a
moderate level, their motivation to participate in physical activity scores were found to be at a high level. A weak
negative correlation was observed between the mean scores of the students' Physical Activity Participation
Motivation Scale and the Perceived Stress Scale (r: -0.228, p<0.001). This study provided important information
about the perceived stress level and motivation to participate in physical activity among students of the Faculty of
Health Sciences. Preventive strategies to reduce the perceived stress of students and educational programs to
increase their participation in physical activity should be implemented. In this context, programs to increase the
physical activity levels of students should be disseminated in universities, and psychological counseling and
guidance services should be made more accessible and effectively used by students. More students should have
access to the Medico-Social Services Unit, which is established to meet the medical and social services of students
within universities.

Anahtar kelimeler: Motivation, Perceived stress, Physical activity, Undergraduate students.
oz

Bu caligmada, Saglik Bilimleri Fakiiltesi 6grencilerinde algilanan stres diizeyi ve fiziksel aktiviteye katilim
motivasyonunun arastirilmasit amaglanmistir. Tanimlayict, iliskisel ve kesitsel tiirde gerceklestirilen ¢alismada,
tabakali 6rnekleme yontemi ile belirlenen Igdir Universitesi Saglik Bilimleri Fakiiltesi’nde &grenim géren 252
Ogrenci dahil edilmigtir. Saglik Bilimleri Fakiiltesi 6grencilerinin algiladiklar1 toplam stres puani orta
diizeydeyken, fiziksel aktiviteye katilim motivasyonu puanlari yiiksek diizeyde bulunmustur. Ogrencilerin Fiziksel
Aktiviteye Katilim Motivasyonu Olgegi ile Algilanan Stres Olgegi puan ortalamalari arasinda negatif yonde zayif
bir korelasyon oldugu goriilmiistiir (r:-0.228, p<0.001). Bu ¢alisma, Saglik Bilimleri Fakiiltesi 6grencileri arasinda
algilanan stres diizeyi ve fiziksel aktiviteye katilim motivasyonu hakkinda énemli bilgiler saglamistir. Ogrencilerin
algiladiklar1 stresi azaltmaya yonelik Onleyici stratejiler ve fiziksel aktiviteye katilimlarini artirmaya yonelik
egitim programlari uygulanmalidir. Bu baglamda, iniversitelerde 6grencilerin fiziksel aktivite diizeylerini
artirmaya yonelik programlar yayginlastirilmali, psikolojik danigsma ve rehberlik hizmetleri 6grenciler tarafindan
daha erisilebilir ve etkin bir sekilde kullanilir hale getirilmelidir. Universiteler biinyesinde 6grencilerin medikal ve
sosyal hizmetlerini karsilamak amaciyla kurulmus olan Mediko-Sosyal Hizmetler Unitesi’ne daha ¢ok dgrencinin
ulasmasina imkan sunulmalidir.

Keywords: Algilanan stres, Fiziksel aktivite, Lisans 6grencileri, Motivasyon.
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INTRODUCTION

Physical activity is defined as bodily movements that occur as a result of the contraction
of skeletal muscles and require energy expenditure. Physical activity includes a wide range of
activities including exercise, playing games, housework, walking, active transportation,
recreational activities, free time activities, and daily living activities (Colak & Erol, 2021; Ozer,
2021). Physical activity is known to be an important public health measure in the treatment and
prevention of various physical and mental diseases. Several studies have reported that physical
activity has significant benefits in preventing the loss of physical and psychological function
experienced by people with various chronic diseases such as cardiovascular disease, diabetes,
cancer, hypertension, obesity, depression and osteoporosis (Herbert et al., 2020; Maynou
Pujolras et al., 2021; Zulyniak et al., 2020). Having high levels of physical activity is related to
physical, mental and social well-being (Biddle, 2016; Buecker et al., 2021). In other words, it
is a key point for individuals to achieve biopsychosocial well-being. Although the physical,
psychological and social health benefits of physical activity are well known, participation in
physical activity is generally not at the desired levels (Katzmarzyk et al., 2022). It has been
reported that physical activity can be used as a promising strategy to provide motivation,
especially as it acts as a barrier to stress-related complaints (Wunsch et al., 2021). It is
emphasised that motivation to participate in physical activity (MPPA) increases with age.
However, it is emphasized that perceived stress can reduce this motivation, which can lead to a
decrease in the level of physical activity (Hsu et al., 2019).

Stress refers to a challenging or threatening situation that disrupts an individual's physical
and psychological well-being (Khanal & Shrestha 2021). The level of perceived stress increases
as a result of the increase in the mismatch between the needed resources and environmental
expectations (Alsaleem et al., 2021). The stress perceived by students during the university
period is generally high. This is due to the high demands expected from students throughout
their education. Being away from family, increasing personal expectations, time constraints,
increasing academic load and exams, financial inadequacies can be shown among these stressor
factors (Sharp & Theiler 2018). While a reasonable level of perceived stress leads to increased
productivity and performance, physical and psychological health may be negatively affected
when it exceeds this level (Alsaleem et al., 2021).

Negative emotions such as stress experienced by university students can affect their
health and reduce their academic performance (Ribeiro et al., 2018). Maher et al. (2014) found

that the life satisfaction of university students who participated in more physical activity

32



ISSN: 2147-7892, Cilt 13 Say1 1 (2025) 31-47 doi: 10.33715/inonusaglik.1569743
Investigation of Perceived Stress Levels and Motivation to Participate in Physical Activity in Students of Faculty of Health Sciences
Ramazan Cihad YILMAZ, Ismail KELES, Alper PERCIN

increased. It has been reported that people who are more physically active also tend to be less
anxious and depressed (Stubbs et al., 2017). It has been reported in the literature that
physiotherapy, nursing and nutrition students do not participate in adequate levels of physical
activity (Athanasaki et al., 2023; Kgokong & Parker, 2020; Veseta et al., 2022). In this respect,
it is valuable to determine the perceived stress and MPPA of students who will be key players
in these professional groups that lead the way in recommending physical activity.

In the literature, it is seen that the effect of perceived stress on variables such as life
satisfaction, health beliefs towards exercise, gastrointestinal symptoms, stress coping behavior
and eating awareness in university students have been evaluated (Altas et al., 2022; Babaoglu
& Ozdenk, 2017; Caz, 2024; Ergin et al., 2018; Ozaver et al., 2023). No study was found that
evaluated students' perceived stress level and MPPA together. High motivational level
contributes to the formation of positive emotions. In this way, people become more willing to
take actual action towards their goals and objectives. In other words, if students' MPPA is high,
they can be more successful in participating in physical activity (Bozkurt & Tamer, 2020). In
this regard, an increase in the perceived stress level may reduce motivation for physical activity,
causing students to become more sedentary.

The contribution of this study to the literature is the examination of the relationship
between perceived stress and MPPA among students from leading health professions, including
physiotherapy and rehabilitation, nursing, and dietetics, who play a critical role in improving
public health. It is thought that determining the perceived stress and MPPA in students studying
these professions will guide researchers in terms of taking supportive measures. Therefore, in
this study, it was aimed to investigate the perceived stress level and MPPA in students of the
Faculty of Health Sciences. For this purpose, answers are sought to the following questions:

1. What are students' perceptions of stress levels and their motivation for participation in
physical activity?

2. Is there a correlation between the level of stress students experience and their
motivation to engage in physical activity?

3. Is there a difference in the level of stress and MPPA according to the socio-

demographic characteristics of the students?
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MATERIAL AND METHOD

Purpose and Type of Study
This research was carried out as a cross-sectional, descriptive and correlational study to
investigate the association between perceived stress levels and MPPA among students of the

Faculty of Health Science.

Place and Time of Research

The research was conducted with a total of 252 students enrolled in the Faculty of Health
Sciences at Igdir University during the 2023-2024 academic year. The study was carried out by
sending the link to a form created via Google Forms to the participants through a mobile

application.

Research Population and Sample

The population of the research consists of a total of 700 students at Igdir University
Faculty of Health Sciences in the 2023-2024 academic year. The sample was determined by the
stratified random sampling method (Erdogan et al., 2021). The sample size was determined as
252 students according to 80% power, 95% confidence interval, 0.25 effect size and 0.05
margin of error (G*Power 3.1.9.4). In addition, the number of staff in the population was
stratified according to the departments (Nursing, Physiotherapy and Rehabilitation, Nutrition
and Dietetics) considering the number of students (Karagdz, 2019). The numbers of students

determined according to the strata are given in Table 1.

Table 1. Number of Students Determined According to Strata

Number of . Number of students to be

Strata no. Department students Strata weight included in the sample
1 Nutrition and 150 150/700=0.22 0.22%252=55

Dietetics
2 Physiotherapy and u % en_

Rehabilitation 200 200/700=0.28 0.28%252=71
3 Nursing 350 350/700=0.5 0.50*%252=126
Total 3 departments 700 1.00 252 student

Inclusion Criteria
To be aged between 18 and 29,
Being a student of the Faculty of Health Sciences,
Having no health issues that would affect the level of physical activity,
Continuing active education,

Completing the data collection tools in full.
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Exclusion Criteria
Those studying in another department other than the Faculty of Health Sciences,
Refusal to take part in a research study,
Not filling out the information form completely,

Those who have any problems that prevent physical activity.

Dependent and Independent Variables of the Study
The dependent variables of the research are the Perceived Stress Scale (PSS) and the
Motivation Scale for Participation in Physical Activity (MSPPA). Independent variables

constitute questions regarding socio-demographic characteristic.

Data Collection Tools

Data in the study, Personal Information Form was collected using the PSS and the
MSPPA.

Personal information form: It consists of questions to inquire about the student's age,
gender, height, weight, department, income status and weighted average.

Perceived stress scale (PSS): The PSS was developed by Cohen, Kamarck & Mermelste
in 1983 (Cohen et al. 1983). Bilge et al. (2009) and as a result of the reliability analysis of the
study, the Cronbach Alpha value was found to be 0.81. The scale is prepared on a 5-point Likert
type (0 never, 4 very often) and gives a total score between 0-32. Among the items of the scale,
three are reverse (items 4, 5, 6) and five are literal (items 1, 2, 3, 7, 8). The PSS has two
subscales: perceived stress and perceived coping. The perceived stress subscale was determined
as (items 1, 2, 3, 7, 8), and the perceived coping subscale was determined as (items 4, 5, 6). A
high total score indicates a high level of perceived stress, while high scores from the subscales
indicate a negative situation.

Motivation scale for participation in physical activity (MSPPA): The scale, developed by
Tekkursun Demir & Cicioglu (2018), for which Turkish validity and reliability studies have
been conducted, consists of 16 items and 3 sub-dimensions (individual reasons, environmental
reasons and reasonlessness). This scale is used to evaluate individuals' motivation levels to
participate in physical activity. The scores obtained reflect very low motivation levels between
1-16, low between 17-32, medium between 33-48, high between 49-64 and very high between
65-80 (Tekkursun Demir & Cicioglu, 2018).
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Collection of Research Data

The research was conducted in the spring semester of the 2023-2024 academic year in a
state university in Eastern Anatolia. Google forms and scales and the link link of the questions
prepared for socio-demographic characteristics were sent to the students of a state university in
Eastern Anatolia via mobile application. ‘Informed consent form’, “questions about social-
demographic characteristics”, ‘“Perceived Stress Scale, and MSPPA” were used for data

collection.

Ethical Aspect of Research

Ethical approval was obtained from Igdir University Non-Interventional Clinical
Research Ethics Committee (Meeting Date: 27.03.2024 and Number of Meetings/Decisions:7
/4). The purpose and benefits of the study, along with the participants' roles, were thoroughly
explained to the students comprising the study sample. They were asked to carefully review the
data collection forms. Participation in the study was conducted in accordance with the principle
of voluntarism, and written informed consent was obtained from all participants. Participants
were informed that the data obtained would not be used for purposes other than the study, that
the data would be kept confidential and would only be used for scientific research purposes.
The research was conducted in accordance with the Declaration of Helsinki, and research and

publication ethics were followed.

Statistical Analysis

Data were statistically analysed using IBM SPSS Statistics 25 (version 25). The data were
first assessed for normality. Whether the data showed normal distribution was checked with
the range of Kurtosis and Skewness coefficients, and it was determined that the range in
question was between +2.0 and-2.0, and the data showed normal distribution (Uysal & Kilig
2022). For the evaluation of normally distributed data, descriptive statistical methods (mean,
standard deviation, frequency) were employed. Additionally, the Independent Samples t-Test
was used to compare quantitative data between two groups, while One-Way ANOVA was
applied for comparisons involving more than two groups. Tukey HSD Post Hoc Test was
conducted to identify specific group differences where significant variations were found. In
addition, the relationship between the variables was analysed by Pearson correlation analysis.
In the calculation of correlation strength; very weak correlation (r = 0-0.25), weak correlation
(r=0.26-0.49), moderate correlation (r = 0.50-0.69), strong correlation (r = 0.70-0.89) and very
strong correlation (r = 0.90-1.0) were evaluate (Karagdz, 2019). The significance level was

determined as p<0.05.
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RESULTS

It was found that 69% of the students included in the study were between 21 and 23 years
old, 64.7% were female, 50% were nursing students, 57.9% had an income status equal to their

expenses, and 72.6% had a body mass index between 18.5-24.9 (Table 2).

Table 2. Descriptive Characteristics of Students

Variables (n=252)

n %
Age
18-20 52 20.6
21-23 174 69.0
24 years and over 26 10.3
Gender
Male 89 353
Female 163 64.7
Department
Physiotherapy and Rehabilitation 71 28.2
Nursing 126 50.0
Nutrition and Dietetics 55 21.8
Income Status
Income less than expenditure 64 254
Income equals expenditure 146 57.9
Income more than expenditure 42 16.7
Body Mass Index
18.5 under 20 7.9
18.5-24.9 183 72.6
25.0-29.9 32 12.7
30.0-40 17 6.8

n: Number of participants, %: Rate of percent.

When the PSS was examined in relation to the introductory characteristics of the students,
no statistically significant difference was found between the age groups with the mean scores
of perceived stress sub-dimension and total scores (p>0.05) (Table 3).

When the averages were analysed according to the gender of the students, a statistically
significant difference was found between gender and perceived stress sub-dimension and total
stress mean scores (p<0.05). The mean perceived stress and total stress scores of female
students were higher than those of male students (Table 3).

When the means were examined according to the departments, a statistically significant
difference was found in the perceived coping sub-dimension by departments (p<0.05). It was
observed that the perceived coping scores of nursing students were higher (Table 3).

When the means were examined according to the income level of the students, a
statistically significant difference was found between the income status and the perceived
coping sub-dimension and total stress mean scores (p<0.05). It was observed that the perceived

coping scores of the students whose income level was lower than the expense were higher. It
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was observed that the total stress mean scores of the students whose income level was higher
than the expense were lower than the other income groups (Table 3).

When the averages were analysed according to the body mass index of the students, no
significant difference was found between body mass index with perceived stress level mean
scores (p>0.05) (Table 3).

When the averages were examined according to the students' weighted grade point
average, a statistically significant difference was found between the weighted grade point
average and the perceived stress and perceived coping sub-dimensions and total average scores
(p<0.05). It was observed that the students with lower weighted grade point averages had higher
perceived stress and perceived coping sub-dimensions and total average scores than the students

with better weighted grade point averages (Table 3).

Table 3. Comparison of PSS Means According to Students' Descriptive Characteristics

Variables Perceived Perceived Total Score
Stress Sub-Dimension  Coping Sub-Dimension

X+SD X+SD X+SD
Age
18-20 10.87+3.82 5.4242.27 16.29+5.19
21-23 11.02+3.41 5.82+1.84 16.84+3.77
24 years and over 10.12+3.35 5.73£1.63 15.85+3.83
F value 0.764 0.866 0.889
p value 0.467 0.422 0.413
Gender
Male 9.9243.56 5.92+2.06 15.84+3.94
Female 11.43+3.34 5.63£1.82 17.06+4.14
t value 3.279 -1.129 2.289
p value 0.001* 0.260 0.023*
Department
Physiotherapy and 10.68+3.50 5.41£1.96 16.08+4.26
Rehabilitation
Nursing 11.14+3.46 6.07+1.73 17.21+3.67
Nutrition and 10.62+3.57 5.36+2.13 15.98+4.69
Dietetics F value 0.627 4.104 2.614
p value 0.535 0.018* 0.075
Income Status
Income less than 11.59+£3.65 6.28+1.93 17.88+4.23
expenditure
Income equals
expenditure 10.75+3.21 5.60+1.80 16.35+3.57
Income more than
expenditure 10.36+4.06 5.33+2.11 15.69+5.20
F value 1.922 3.961 4.493
p value 0.148 0.020* 0.012*
Body Mass Index
18.5 under 10.20+3.54 5.10+£1.77 15.30+4.26
18.5-24.9 10.98+3.51 5.74+1.89 16.72+4.23
25.0-29.9 11.28+3.70 6.25+1.90 17.53+3.36
30.0-40 9.73+£1.95 5.094+2.30 14.82+1.94
F value 0.841 1.945 1.996
p value 0.472 0.123 0.115
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Grade Point Average

1.00-1.99 15.60+4.15 8.00+2.00 23.60+5.77
2.00-2.50 11.17+£3.25 5.99+1.95 17.15+4.06
2.51-3.00 10.57+3.63 5.63+1.86 16.20+4.19
3.01-3.50 11.23+3.07 5.50+1.62 16.73+2.86
3.51-4.00 10.57+3.04 5.22+2.06 15.78+2.89
F value 2.839 2.727 4.755

p value 0.025%* 0.030* 0.001*

X: Mean, SD: Standart deviation, * p <0.05 significant.

When the mean scores of MPPA according to the descriptive characteristics of the
students were analysed, no statistically significant difference was found between the age
groups, income level and weighted grade point average of the students and the sub-dimensions
and total mean scores of MPPA (p>0.05) (Table 4).

When the mean scores of students' MPPA according to gender were analysed, a
statistically significant difference was found between gender and individual reasons sub-
dimension mean scores (p<0.05). The motivation of female students to participate in physical
activity was higher than that of male students according to the individual reasons sub-dimension
(Table 4).

When the students' average scores for MPPA were examined according to gender, a
statistically significant difference was found between gender and the average scores for the
individual reasons sub-dimension (p<0.05). The motivation for participation in physical activity
of female students was higher than that of male students according to the individual reasons
sub-dimension (Table 4).

When the students' MPPA mean scores were examined at the department level, a
statistically significant difference was found in the department and individual and
environmental reasons sub-dimensions (p<0.05). The MPPA of physiotherapy and
rehabilitation students was higher than the individual and environmental reasons sub-
dimensions (Table 4).

When the students' mean scores for MPPA were examined according to their body mass
index, a statistically significant difference was found between the MPPA and the individual
reasons sub-dimension, environmental reasons sub-dimension and total mean scores (p<0.05)

(Table 4).

Table 4. Comparison of MSPPA According to Students' Descriptive Characteristics

Variables Individual Environmental Causelessness Total Score
Causes Causes
X+SD X+SD X+SD X+SD
Age
18-20 24.354+3.81 21.71+4.21 14.38+4.14 60.44+8.65
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21-23 23.32+4.00 20.93+4.38 14.30+3.68 58.55+9.35
24 years and over 22.54+3.60 20.42+4.08 14.35+3.45 57.31+7.33
F value 2.151 0.955 0.009 1.283
p value 0.119 0.386 0.991 0.279
Gender
Male 22.64+4.68 20.89+4.77 13.85+4.14  57.38+10.34
Female 23.89+3.41 21.12+4.05 14.58+3.49 59.59+8.17
t value 2.214 0.383 1.407 1.738
p value 0.028* 0.702 0.161 0.084
Department
Physiotherapy and 24.08+£3.67 22.13+4.05 13.97+4.06 60.1849.13
Rehabilitation
Nursing 22.80+4.24 20.47+4.40 14.30+3.73 57.57+£9.14
Nutrition and Dietetics 24.06+3.37 20.93+4.25 14.84+3.34 59.87+8.44
F value 3.447 3.437 0.829 2.407
p value 0.033* 0.034* 0.438 0.092
Income Status
Income less than 22.80+4.67 19.95+5.44 13.92+3.88  56.67+11.06
expenditure
Income equals expenditure 23.61+3.62 21.37+3.86 14.25+3.68 59.23+8.05
Income more than 23.88+3.81 21.52+3.66 15.21£3.69 60.62+8.50
expenditure
F value 1.247 2.754 1.592 2.825
p value 0.289 0.066 0.206 0.061
Body Mass Index
18.5 under 23.80+2.94 22.10+£3.43 13.85+3.97 59.75+8.20
18.5-24.9 23.89+3.67 21.23+4.24 14.68+3.72 59.80+8.56
25.0-29.9 23.81+4.51 19.09+5.09 12.88+3.87 53.78+9.96
30.0-40 19.91+5.02 20.18+2.22 13.55+2.65 53.64+7.37
F value 6.009 2911 2.428 5.735
p value 0.001* 0.035* 0.066 0.001*
Grade Point Average
1.00-1.99 22.60+4.61 19.00+6.70 14.80+4.81  56.40+10.04
2.00-2.50 23.19+3.88 21.08+3.81 14.71+£3.42 58.99+8.34
2.51-3.00 23.80+4.01 21.23+4.44 14.38+3.72 59.42+9.35
3.01-3.50 21.73£2.97 19.5944.15 13.00+3.32 54.324+7.33
3.51-4.00 24.09+4.26 21.61+4.67 13.96+4.89  59.65+10.01
F value 1.600 1.064 0.959 1.666
p value 0.175 0.375 0.431 0.158

X: Mean, SD: Standart deviation, * p <0.05 significant.

When the relationship between the students' MSPPA and the PSS mean scores was

examined, a weak negative correlation was found (r: -0.228, p<0.001) (Table 5).

Table 5. Correlation Results Between the MSPPA and the PSS and The Mean Scores of the Scales

Perceived Stress

Variables n Min-Max X+SD MSPPA Secale
MSPPA 252 26-80 58.81+£9.04 1 -0.228%*
Perceived Stress Scale 252 3-31 16.63+4.11 -0.228%** 1

X: Mean, SD: Standart deviation, Min: Minimum, Max: Maximum, **p<0.001

When the students' mean scores on the MSPPA were examined; individual causes sub-
dimension was 23.45+3.94 points, environmental causes sub-dimension was 21.04+4.31 points,

causelessness sub-dimension was 14.334+3.74 points and total score was 58.81+9.04 (high
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motivation) (Table 6). When the students' mean scores on the PSS were examined; perceived
stress sub-dimension was 10.90+3.49 points, perceived coping sub-dimension was 5.73+1.91

points and total score was 16.63+4.11 points (Table 6).

Table 6. Scale Total and Subscale Score Distributions

n Min Max X+SD

Motivation to Participate in Physical Activity

Individual Causes 252 11 30 23.45+3.94

Environmental Causes 252 6 30 21.04+4.31

Causelessness 252 4 20 14.33+3.74

Total 252 26 80 58.81+9.04
Perceived Stress

Perceived Stress 252 0 20 10.90+3.49

Perceived Coping 252 0 12 5.73£1.91

Total 252 3 31 16.63+4.11

X: Mean, SD: Standart deviation, Min: Minimum, Max: Maximum.

DISCUSSION

This study aimed to determine the perceived stress level and MPPA in the students of the
Faculty of Health Sciences and to provide recommendations for this purpose. University
students are exposed to various challenges in order to meet the demands expected of them in
order to be successful. The load caused by coursework and extracurricular activities makes
students to feel under emotional pressure and stress (Kizhakkeveettil et al., 2017). Family,
social, academic and financial burdens reveal the importance of approaches to manage this
stress faced by students. With increased stress, students experience problems with their self-
identity, while general health and immune factors are negatively affected (Largo-Wight et al.,
2005).

The total perceived stress level of the students participating in this study was moderate.
In the literature, it is observed that the stress experienced by female students is higher than male
students (Graves et al., 2021; Igbal et al., 2015; Keles et al., 2022). The findings of our study
are parallel to these results. The fact that stress is higher in female students may be due to
biological differences and the difference in gender-specific immune profile (Rainville et al.,
2018). Therefore, gender appears to be an important component that should be taken into
consideration in reducing perceived stress in university students.

In this study, it was observed that the perceived coping situations of Nursing students
were more negative than Physiotherapy and Rehabilitation and Nutrition and Dietetics students.
In the literature, it is stated that practical education in nursing is more stressful than academic

education (Topcu et al., 2015). In addition, factors such as emergencies needed in nursing
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practice, irregularities in clinical practice and special unit rotations may create additional stress
(Onieva-Zafra et al., 2020). The fact that there is a lot of practical training in nursing and that
there is more dependence on professional practices compared to Physiotherapy and
Rehabilitation and Nutrition and Dietetics departments may further increase perceived stress.
This may negatively affect their ability to cope with stressors. As seen in this study, since the
difficulties brought by professional practices between departments may differ, specific trainings
for each department need to be revised.

In addition, it was observed that students with low income levels were disadvantaged in
their perceived coping and total stress situations compared to other income groups. It is reported
in the literature that the stress level perceived by students increases as their income level
decreases (Ozdenk & Kaya, 2019). In this respect, supporting students with low income levels
with social policies to be developed may contribute to reducing the stress they perceive. In
addition to these, an important factor that increases the stress perceived by students is the
weighted grade point average. In this study, it was observed that the stress perceived by students
with low grade point average was higher. This is an expected situation. In the literature, it is
reported that students' perception of stress/discomfort decreases as their academic achievement
increases (Onal & Filiz, 2023). Long-term and uncontrollable stress can reduce the
effectiveness of education and negatively affect the health of students (Uysal & Toprak, 2021).
In this respect, analytical approaches should be applied to students with low grade point
averages to address the underlying reasons. Because the problems experienced by students may
enter a vicious circle after a while and may negatively affect their professional development
and academic performance. This may lead to the failure of the professional steps that health
students will apply in their professional lives and may negatively affect patient safety.

As the perceived stress level increases, it negatively affects the MPPA (Demirtas et al.,
2017). The students in this study showed a high level of motivation to participate in physical
activity. Within the individual reasons sub-dimension of the Physical Activity Motivation
Scale, it was found that female students had higher motivation compared to male students. In
addition, physiotherapy and rehabilitation students showed greater motivation in both the
personal and environmental reasons sub-dimensions. This higher level of motivation is likely
due to their coursework related to physical activity and exercise. This finding suggests that
education about physical activity and exercise may be an effective strategy to increase
motivation. It was also found that students with a higher body weight were less motivated to

participate in physical activity. The literature shows that overweight people have negative
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experiences regarding physical activity due to shame due to stigma (Vartanian et al., 2014).
These individuals also prefer to stay away from exercise environments such as gyms (Sattler et
al., 2018). Psychosupport practices should be provided for students who need emotional support
to overcome their fear of stigmatization. In addition, physical activity and exercise programs
should be developed and supervised by physiotherapists to increase their motivation and level
of physical activity. Because current evidence emphasizes that physical activity and exercise
provide effective results in the treatment of mental disorders (Carneiro et al., 2017; Schuch &
Vancampfort, 2021).

In our study, there was a negative and weak correlation between students' perception of
stress levels and their motivation to be physically active. Although students' motivation to
engage in physical activity was high, their overall perceived stress levels were moderate. The
literature suggests that physical activity can reduce the incidence of mental disorders such as
stress (Firth et al., 2020). Physical activity has been shown to have protective effects against
stress and anxiety (Schuch et al., 2019). A cross-sectional study of 1,095 university students in
Spain found that increased participation in physical activity led to better endurance and
emotional management, which contributed to a reduction in psychological distress (San
Roman-Mata et al., 2020).

Universities are seen as key environments in terms of education and health. Therefore,
students are expected to create an environment where they can exhibit a healthy lifestyle and
have high academic performance during their university years. However, students often have
to lead sedentary lifestyle due to competitive grades, unemployment problems and lack of free
time. This situation leads to both a sedentary lifestyle and increased stress levels. Therefore,
training should be provided on methods of coping with students' perceived stress and campus
intervention programs that increase physical activity should be implemented (Lee & Kim,
2019). In this way, students' perceived stress will decrease and their MPPA may increase. This
may contribute to the increase in academic performance expected from them.

This study has some limitations. It is thought that the online application of the forms of
the questionnaires and scales may make it difficult for the researchers to answer the questions
that will be directed towards possible misunderstandings that may occur when students fill out
the questionnaires and scales. The fact that the departments of the students included in the study
were different and that the student population in each department had different numbers

prevented a homogeneous distribution. In addition, the inclusion of students from only one
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university in the study constitutes a limitation in terms of generalising the findings. Studies to

be conducted with larger samples may facilitate the generalisation of the results.
CONCLUSION AND RECOMMENDATIONS

This study provided valuable insights into the perceived stress levels and motivation for
physical activity among students in the Faculty of Health Sciences. The findings revealed that
while the overall perceived stress of these students was moderate, their motivation to engage in
physical activity was high. A weak negative correlation was observed between the average
scores of the students' MPPA and their perceived stress levels. These findings can inform future
research design and health student interventions. It is important to implement preventive
strategies aimed at reducing students' perceived stress and to develop educational programs that
enhance their participation in physical activity. In this regard, universities should promote
initiatives to increase students' physical activity levels and encourage more effective use of
psychological counseling and guidance services. More students should have access to the
Medico-Social Services Unit, which is established to meet the medical and social services of
students within universities. These approaches can reduce the level of stress perceived by
students and increase their motivation to participate in physical activity. Additionally,
conducting qualitative research with in-depth interviews could be suggested to better

understand students' perceived stress and motivation for physical activity.
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ABSTRACT

The research was conducted with the objective of evaluating the disaster preparedness belief of students enrolled
at the district centre, which is situated in an area characterised by a high risk of potential disasters. The descriptive
study was conducted between 15 November 2023 and 15 February 2024 at the Vocational School in the Cerkes
district of the Cankiri province. The study sample consisted of 195 students, 129 (66.2%) female and 66 (33.8%)
male, who participated voluntarily. Data were collected via face-to-face interviews with the students. The data
were collected using two instruments: a personal information form questionnaire and a “General Disaster
Preparedness Belief Scale” (GDPBS). The statistical significance of the data was evaluated at the (p <0.05) level.
The descriptive variables of sociodemographic characteristics and disaster preparedness status were found to create
a significant difference in the sub-dimension and total score of the GDPBS (p <0.05). The mean total score of the
GDPBS was 118.0 + 11.6. It is hypothesised that determining the level of preparedness of students in the event of
a potential disaster will facilitate the identification of issues that may arise in the disaster preparedness process,
thereby enabling their resolution in a timely manner.

Keywords: Disaster, Disaster preparedness, Disaster preparedness belief, Students.
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Aragtirma olasi afetler bakimindan riskli bir konumda yer alan ilge merkezindeki 6grenim goren dgrencilerin afete
hazirlik inancini degerlendirmek amaciyla yapilmigtir. Tanimlayici tiirdeki calisma 15 Kasim 2023—15 Subat 2024
tarihleri arasinda Cankirt ili Cerkes ilcesinde bulunan Meslek Yiiksekokulunda gergeklestirilmistir. Calismanin
orneklemini goniillii katilim saglayan 129 (%66.2) kadin ve 66 (%33.8) erkek olmak tizere toplam 195 &grenci
olusturmaktadir. Veriler 6grencilerle yiiz yiize goriisme yontemiyle toplanmistir. Veriler, kisisel bilgi formu anketi
ve genel afete hazirlik inang 6lgegi olmak tizere iki arag kullanilarak toplanmistir. Verilerin istatistiksel anlamlilig1
p<0.05 diizeyinde degerlendirilmistir. Sosyodemografik ozellikler ve afete hazirlik durumu tanimlayici
degiskenlerinin, genel afete hazirlik inanci 6lgegi alt boyutu ve toplam puaninda anlamli bir fark yarattig
bulunmustur (p<0.05). Ogrencilerin genel afete hazirlik inanci dlgegi toplam puaninin ortalamasi 118.0£11.6
olarak bulunmustur. Olas1 bir afet durumuna karsi 6grencilerin hazir olma inancinin degerlendirilmesi, afete
hazirlik siirecinde ortaya ¢ikabilecek sorunlarin 6nceden belirlenerek ¢oziimlenmesine olumlu katki saglayabilir.

Anahtar Kelimeler: Afet, Afete hazirlik, Afete hazirlik inanci, Ogrenci.
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INTRODUCTION

The advent of the twenty-first century has been marked by a notable increase in the
frequency of extreme weather events, a consequence of climate change. This has resulted in a
heightened impact of disasters and a concomitant rise in population density in vulnerable urban
centres (Aldrich, Meyer & Page-Tan, 2018). The defining characteristics of natural disasters
are their inherent unpredictability, the limited resources available in the affected areas, and the
dynamic changes occurring in the environment (Madrigano, Chandra, Costigan & Acosta,
2017).

It 1s estimated that millions of people are affected by disasters each year, particularly
those residing in low- and middle-income countries that lack the necessary infrastructure to
protect themselves and respond effectively to such events. Disasters are traumatic events that
can be collectively experienced and can be attributed to technological developments through
natural pathways or human causes (McFarlane & Norris, 2006). The inherent unpredictability
of disasters precludes the possibility of accurately predicting the extent of damage to people
and property. It is possible for disasters to result in unintended losses to people and residential
areas (Panwar and Sen, 2018). It is challenging to anticipate the extent of damage that may be
caused by natural disasters (Madrigano et al., 2017). The occurrence of a disaster may result in
the disruption of the normal processes and decision-making mechanisms that individuals
employ in their daily lives. In the aftermath of a disaster, students are often overlooked as a
vulnerable subgroup within society. The impact of disasters on students' mental and physical
health is a significant concern. Additionally, campus life can also be negatively affected by
disasters (Patel, Kermanshachi & Nipa, 2020). Disasters can result in various challenges for
students in the registration process, relocation, and transition between programmes. Financial
difficulties and psychological stress are two major issues that can arise in students due to
disasters. While these negative effects of disasters disproportionately affect disadvantaged and
vulnerable students, they also cause some problems in access to higher education (Wang, 2024).
Despite an increase in awareness of disasters among some segments of society, there has been
a paucity of investigation into the concepts of disaster preparedness and the response process
in universities (Jaradat, Mziu &Ibrahim, 2015). With regard to education, it would appear that
the desired level of awareness and prevention culture in relation to disasters has not yet been
achieved in Turkey. It is recommended that the educational process for disaster preparedness
should commence at the individual level and subsequently extend to the wider society. Turkey's

geographical structure, topography and climate render it susceptible to a range of hazards and
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threats that can cause disasters, particularly earthquakes (Afet ve Acil Durum YOnetimi
Bagkanligi [AFAD], 2013).

The Cerkes District of Cankiri Province, the setting for the study, is situated within the
North Anatolian Fault Zone (NAFZ), the most extensive tectonic line in Anatolia, which
traverses the northern part of Turkey. Secondary fault systems develop and produce earthquakes
in accordance with the main line of the NAFZ, which extends in an east-west direction across
the Cankiri region. One such line is the Cerkes fault line. The district is situated on the KAFZ
(Kogyigit et al., 2001; Kéle, 2016; Ozcelik, 2022). It is clear that the most effective means of
protecting individuals from the adverse effects of disasters is through the dissemination of
knowledge and the provision of education. In a country such as Turkey, where the probability
of exposure to disasters and the potential for hazards is high, it is of paramount importance to
ascertain the level of disaster preparedness of individuals in advance (Bulat & Ozbas1, 2021).

The determination of the disaster preparedness level of students at universities is a
valuable step in the prevention of potential future disasters. The objective of the research was
to ascertain the degree of correlation between the variables pertaining to the sociodemographic
and disaster preparedness status of the students enrolled at the Vocational School in Cankiri
province, Cerkes district, which is situated in an area of heightened disaster risk, and the general

disaster preparedness belief.
MATERIAL AND METHOD

The research population comprised 252 students enrolled in the vocational high school in
Cankiri province, Cerkes district, who were participating in the home patient care and elderly
care programmes. No sampling was employed in the study, and the research was conducted
with the participation of 195 students who were present at the school on the dates of the research
and who consented to take part.

The dependent variables of the study were GDPBS while the independent variables were
sociodemographic characteristics and disaster preparedness status. This descriptive study was
conducted at Cerkes Vocational School. The data were collected from students who had
volunteered to participate in the study between 15 November 2023 and 15 February 2024. The
personal information form and the GDPBS were employed as the instruments for data
collection. The personal information form was devised by the researcher and comprises 11
questions in total. Seven of these pertain to the sociodemographic characteristics of the
participants, while the remaining four are designed to ascertain the participants' disaster

preparedness. The form was created by the researcher based on a review of the relevant
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literature and includes questions on the participants' socio-demographic characteristics, health

status and disaster preparedness-related characteristics.

General Disaster Preparedness Belief Scale

The scale was developed by Inal, Altintas & Dogan, (2018). The scale, which is based on
the Health Belief Model, is designed to assess general belief regarding disaster preparedness.
The scale comprises 31 items and six sub-dimensions, namely perceived susceptibility,
perceived low barriers, perceived benefit, perceived severity, self-efficacy and cues to action.
The scale employs a 5-point Likert-type scale. A minimum score of 31 points and a maximum
score of 155 points can be obtained from the scale. An increase in the overall total score
obtained from the scale indicates a high level of disaster preparedness, while a decrease in the
score indicates a low level of disaster preparedness. It should be noted that the scale has no cut-
off point. The Cronbach’s alpha (o) value, which is the internal reliability coefficient of the
Turkish validity and reliability scale, was determined to be 0.93. In the study, the Cronbach’s

alpha (o) value of the scale was found to be 0.81.

Statistical Analysis

Statistical analyses were performed with IBM® SPSS® 26 (SPSS Inc., Chicago, IL,
USA) software. The conformity of the variables to normal distribution was analysed by
analytical methods (Kolmogorov-Smirnov/Shapiro-Wilk tests). In the statistical evaluation of
the research data, number and percentage values of descriptive information were calculated.
Independent groups t test and Mann-Whitney U test were used to compare the characteristics
of the participants and scale scores for normally distributed data. Statistical significance of the

data was evaluated at p<0.05 level.

Strengths and Limitations

To the best of our knowledge, there is a paucity of studies on this subject. However, no
study has evaluated the preparedness belief of students' in the district center, which is located
in an area prone to disasters. The strength of our study is that it is the first to question the
evaluation of students' preparedness beliefs in terms of disaster preparedness and reveal the
importance of the subject. The present study is limited because it was conducted at a single
centre and with only students from one programme. Furthermore, the number of volunteers who
participated was relatively small. Additionally, since the study was limited to students in

Turkey, the generalisability of the findings to different cultural contexts may be limited. Future
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research should consider these limitations, which should aim to recruit larger and more diverse

sample populations.

Ethics Committee Declaration

Helsinki Declaration of Human Rights was adhered to throughout the study. Permission
was obtained from Cankiri Karatekin University Non-Interventional Ethics Committee for the
study (Date: 10/11/2023 Decision No: 10). Written and verbal consents were obtained from the
students who agreed to participate in the study by signing the "Informed Voluntary Consent
Form". The questionnaires were administered to the participants by the responsible researcher.
For the use of the scale, permission was obtained by e-mail from the researchers who developed

the scale.
RESULTS

The distributions of the descriptive variables of the sociodemographic characteristics and
disaster preparedness status of the students participating in the study are shown in Table 1.
When the values related to the sociodemographic characteristics of the individuals were
analysed, it was found that the mean age was 24.8+£2.9 years and the median age was 25 years
(min-max; 18-30). It was determined that 66.2% of the student individuals were female, 100%
were single, 67.7% were studying in the department of home patient care, 84.1% did not use
harmful habits (smoking/alcohol) and 95.4% did not have a chronic disease. When the
characteristics of the descriptive variables of the students' disaster preparedness status were
analysed, it was found that 60.5% of them had been exposed to a disaster event before, 66.7%

did not have a disaster plan and 73.8% had not received any training on disasters before (Table

).

Table 1. Distribution of Variables Related to Sociodemographic and Disaster Preparedness of Students

Frequency Percentage

Sociodemographic Characteristics Groups (n) (%)
Age groups <25 96 49.2

>25 99 50.8

Female 129 66.2
Gender Male 66 33.8
Marital status Single 195 100
Section Elderly care 63 323

Home patient care 132 67.7
Class First 123 63.1

Second 72 36.9
Use of harmful habits Yes 31 15.9
(smoking and alcohol) No 164 84.1

. L Yes 9 4.6

Having a chronic disease No 136 954
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Disaster Preparedness Status

Previous exposure to a disaster event Yes 118 60.5
vious exposu M No 77 39.5

. . Yes 65 333

Status of having a disaster plan No 130 66.7
Previous training on disasters Yes o1 26.2
viou & No 144 73.8

It was found that there was a significant difference between the sociodemographic
variables (gender, use of harmful habits and having a chronic disease) and the mean scores of
the sub-dimensions of the scale (p<0.05).

The gender variable revealed that female exhibited statistically higher scores than male
in the sub-dimensions of ‘perceived susceptibility, perceived severity’(p=0.040; p=0.001)
(Table 2).

In the variable of harmful habit use, it was determined that those who did not engage in
harmful habits exhibited statistically more significant scores than those who did in the
'perceived severity' sub-dimension of the scale (p=0.020) (Table 2).

A significant difference was identified between the variables defining the disaster
preparedness status of the students (having a disaster plan, receiving previous training for
disasters) and the sub-dimension mean scores of the scale (p < 0.05).

In the variable of having a disaster plan, it was determined that those who had a plan in
the sub-dimension of 'perceived susceptibility’ of the scale exhibited statistically more
significant scores than those who did not have a plan (p=0.027) (Table 2).

The analysis revealed no statistically significant difference between the
sociodemographic variables (age, programme, class) and disaster preparedness status (previous
exposure to a disaster event) of the students and the mean scores of the sub-dimensions scores
of the scale (p>0.05). Upon examination of the mean scores of the students from the GDPBS
and its six sub-dimensions, it was found that the mean score of the perceived susceptibility sub-
dimension was 24.8 = 3.8. The mean score for the perceived severity sub-dimension was 11.8

+ 2.5. (Table 2).

Table 2. Comparison of GDPBS Subdimension Scores in Sociodemographic and Disaster Preparedness Variables

Variables Perceived Susceptibility  Perceived Severity
MeantSD  24.8+3.8 11.842.5
n Mean+SD Statistics  Mean+SD  Statistics
Age groups
<25 96 24.77£3.70  t=0.043 11.83+2.60 t=-0.125
>25 99 24.75£3.87  p=0.966 11.79£2.48 p=0.901
Gender
Female 129 25.16£3.20  t=2.063 12.47£2.20 t=5.393
Male 66 23.98+4.63  p=0.040 10.53+2.67 p=0.001
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Program

Elderly care

Home patient care

Class

First

Second

Use of harmful habits

Yes

No

Having a chronic disease

Yes

No

Previous exposure to a disaster event
Yes

No

Status of having a disaster plan
Yes

No

Previous training on disaster events
Yes

No

Cronbach's Alpha Value

62
133

123
72

31

164

186

118
76

65
129

51
139

24.194£3.78
25.02+3.76

24.83+3.88
24.64+3.61

24.06+4.73
24.89+3.57

25.78+3.11
24.71+£3.80

25.14£3.72
24.38+3.40

25.14£3.72
24.43+£3.70

24.7543.70
24.85+3.60

0.763

t=-1.430
p=0.154

t=0.339
p=0.735

- 1.116
p=0.266

7=-0.726
p=0.468

t=1.422
p=0.157

t=2.227
p=0.027

=0.175
p=0.862

11.66+2.61
11.88+2.50

t=-0.559
p=0.577

11.854+2.59
11.7542.45

t=0.253
p=0.800

10.84+3.27
11.9942.33

=2.353
p=0.020

12.33+4.03
11.78+£2.45

z=-1.501
p=0.133

12.08+2.63
11.43+2.34

=1.731
p=0.085

12.054+2.76
11.71+£2.41

t=0.863
p=0.389

11.61+2.77
11.87+2.44

=0.632
p=0.528

0.703

The gender variable revealed that female exhibited statistically higher scores than male

in the sub-dimensions of ‘perceived low barriers’ (p=0.001) (Table 3).

In the variable of having a chronic disease, it was determined that those who had a chronic

disease exhibited a statistically more significant score in the 'perceived low barriers' sub-

dimension of the scale than those who did not have a disease (p=0.013) (Table 3).

The mean score for the perceived benefit sub-dimension was 12.3 £ 2.2. The mean score

for the perceived low barriers sub-dimension was 21.6 + 3.7. (Table 3).

Table 3. Comparison of GDPBS Subdimension Scores in Sociodemographic and Disaster Preparedness Variables

Variables Perceived Benefit Perceived Low Barriers
MeantSD 12.3+2.2 21.6+3.7
n MeantSD  Statistics Mean+SD Statistics
Age groups
<25 96 12.42+1.94 t=0.462 21.66+3.99 t=-0.339
>25 99 12.2742.37 p=0.645 21.47+£3.47 p=0.735
Gender
Female 129 12.37£1.98 t=0.256 22.194+3.39 t=3.340
Male 66 12.29+2.51  p=0.798 20.35+4.06 p=0.001
Program
Elderly care 62 12.35£2.05 t=0.049 21.66+3.20 t=0.248
Home patient care 133 12.3442.22  p=0.961 21.52+3.95 p=0.804
Class
First 123 12.46+2.07 t=0.939 21.75+3.78 t=-0.899
Second 72 12.15+2.32  p=0.349 21.25+3.63 p=0.370
Use of harmful habits
Yes 31 12.52+1.94 t=0.482 21.48+4.75 t=-0.130
No 164 12.31£2.21 p=0.631 21.58+3.52 p=0.896
Having a chronic disease
Yes 9 12.3342.34 z=-0.093  24.56+3.16 z=-2.351
No 186 12.34+2.16 p=0.926 21.42+3.70 p=0.019
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Previous exposure to a disaster event

Yes 118 12.43£2.25 t=0.692 21.47£3.64  t=-0.396
No 76 12.21£2.05 p=0.490  21.68+3.89  p=0.692
Status of having a disaster plan

Yes 65 12.77£1.91 t=1.940 22.05£3.59  t=1.312

No 129 12.13£2.27 p=0.054  21.30+£3.79  p=0.191
Previous training on disaster events

Yes 51 12.39£2.16  t=0.232 21.43+3.86 =-0.212
No 139 12.31£2.18 p=0.817  21.56+£3.70  p=0.833
Cronbach's Alpha Value 0.789 0.752

The gender variable revealed that female exhibited statistically higher scores than male
in the sub-dimensions of ‘self-efficacy’ (p=0.001) (Table 4).

In the variable of harmful habit use, it was determined that those who did not engage in
harmful habits exhibited statistically more significant scores than those who did in the ‘self-
efficacy’ sub-dimension of the scale (p=0.001) (Table 4).

In the variable of having a disaster plan, it was determined that those who had a plan in
the sub-dimension of ‘cues to action and self-efficacy' of the scale exhibited statistically more
significant scores than those who did not have a plan (p=0.007; p=0.001) (Table 4).

In the variable of previous disaster training, it was determined that those who had
undergone training in the 'self-efficacy' sub-dimension of the scale exhibited statistically more
significant scores than those who had not received such training (p=0.001) (Table 4).

The mean score for the cues to action sub-dimension was 18.4+3.0. The mean score for

the self-efficacy sub-dimension was 29.9+4.7. (Table 4).

Table 4. Comparison of GDPBS Subdimension Scores in Sociodemographic and Disaster Preparedness Variables

Variables Cues to Action Self-Efficacy
Mean+SD  18.443.0 29.9+4.7
n Mean+SD  Statistics Mean+SD  Statistics
Age groups
<25 96 18.69+2.91 t=1.284 29.84+4.70  t=-0.111
>25 99 18.13£3.12 p=0.201 29.9244.74  p=0.911
Gender
Female 129 18.55+£3.05 t=-0.936  31.10+4.53 t=-3.319
Male 66 18.1242.98  p=0.351 29.41£4.72  p=0.001
Program
Elderly care 62 18.06£2.96 t=-1.072  29.68+4.63 t=-0.413
Home patient care 133 18.56£3.05 p=0.285 29.98+4.76  p=0.680
Class
First 123 18.41+3.03  t=0.008 30.07+4.81  t=0.708
Second 72 18.404+3.03 p=0.993 29.57+4.54  p=0.480
Use of harmful habits
Yes 31 19.194£2.99 t=1.586 29.5843.43  t=5.058
No 164 18.26+£3.02 p=0.114 33.18+4.60 p=0.001
Having a chronic disease
Yes 9 19.00£3.39 z=-0.848  32.11£5.57 z=-1.464
No 186 18.3843.01 p=0.396 29.7744.65 p=0.143

Previous exposure to a disaster event
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Yes 118 18.64+3.02 t=1.195 29.45+4.73  t=-1.557
No 76 18.11£3.01 p=0.234  30.53+4.66 p=0.121
Status of having a disaster plan
Yes 65 19.25£2.84 t=2.722 31.48+4.80 t=3.456
No 129 18.02+£3.03  p=0.007  29.06+4.48 p=0.001
Previous training on disaster events
Yes 51 18.71£3.15 t=0.888 31.75+4.06  t=3.433
No 139 18.2742.97 p=0.376  29.17+4.75 p=0.001
Cronbach's Alpha Value 0.674 0.685

The analysis revealed no statistically significant difference between the

sociodemographic variables (age, gender, programme, class, use of harmful habits and having

a chronic disease) and the mean total scores of the scale (p>0.05) (Table 5).

The analysis revealed no statistically significant difference between the disaster

preparedness status variables (previous exposure to a disaster event, receiving previous training

for disasters) and the mean total scores of the scale (p>0.05) (Table 5).

A significant difference was identified between the variables defining the disaster

preparedness status of the students (having a disaster plan), and total mean scores of the scale

(p=0.001). The mean score for the GDPBS was 118.0+11.6. (Table 5).

Table 5. Comparison of GDPBS Total Scores in Sociodemographic and Disaster Preparedness Variables

Variables Total Points

Mean£SD 118.0£11.6

n Mean+SD Statistics
Age groups
<25 96 119.21+11.08 t=0.525
>25 99 118.33+12.13 p=0.600
Gender
Female 129 119.83+11.23 t=0.945
Male 66 116.68+12.12 p=0.346
Program
Elderly care 62 117.61£11.90 t=0.945
Home patient care 133 119.30+11.46 p=0.346
Class
First 123 119.35+12.00 t=0.920
Second 72 117.76+10.90 p=0.358
Use of harmful habits
Yes 31 121.68+12.32 t=0.535
No 164 118.21+11.42 p=0.128
Having a chronic disease
Yes 9 126.11+12.66 z=-1.788
No 186 118.41+11.47 p=0.074
Previous exposure to a disaster event
Yes 118 119.19+11.79 t=0.460
No 76 118.34+11.24 p=0.617
Status of having a disaster plan
Yes 65 123.23+10.79 t=3.872
No 129 116.66+11.34 p=0.001
Previous training on disaster events
Yes 51 120.63+12.25 t=0.728
No 139 118.03+11.16 p=0.168
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Cronbach's Alpha Value 0.772
Independent t test and Mann-Whitney U test were used and p<0.05 considered statistically significant.
Internal consistency analysis was determined by Cronbach's alpha value and was considered reliable above 0.60.

DISCUSSION

The frequency of disasters is on the rise globally. To mitigate the impact of such events,
it is vital to assess the level of preparedness of individuals across all age groups in relation to
disaster risk. Identifying the factors that influence the disaster preparedness attitudes of
university students in the Cerkes district, which is situated in an area prone to potential disasters,
can prove beneficial in reducing future challenges.

The present study sought to examine the relationship between sociodemographic
characteristics and disaster preparedness status among students, as well as the correlation
between these variables and scores on the GDPBS. The findings of the study indicated that
certain variables were associated with variations in the scores obtained on the GDPBS.

Upon examination of the relationship between the gender variable and the GDPBS, it was
determined that female students exhibited higher scale scores than male students. In a separate
study examining disaster preparedness among university students, it was observed that female
students exhibited higher levels of general disaster preparedness belief than their male
counterparts (Ertugrul & Unal, 2020). In a similar study, it was posited that the female gender
had a negligible impact on the disaster preparedness process (Li, Gillani, Mohamed Ibrahim,
Omer & Fang, 2022). Mohamed, Abdel-Aziz & Elsehrawy (2023) conducted a study to
determine the level of knowledge, attitudes and practices of nursing students in the disaster
preparedness process. The findings indicated that female nursing students exhibited a more
positive attitude towards disaster preparedness. In a further study conducted in Iran, it was
stated that male were more interested in disaster preparedness behaviours than female (Najafi,
Ardalan, Akbarisari, Noorbala & Jabbari, 2015). The findings obtained from our study are
partially similar to the literature. The discrepancy may be explained by the sociodemographic
characteristics of the study population and the level of susceptibility assumed by female
students in family roles and social relations specific to their gender.

The findings indicated that the scale scores of those who did not engage in harmful habits
were higher than those who did. A review of the literature revealed a paucity of studies
examining the relationship between the use of harmful habits and the level of disaster
preparedness. In a study, it was posited that disaster preparedness is associated with positive

health behaviours, including avoidance of smoking, exercise and regular medical check-ups
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(Pampel, 2012). Upon analysis of the sub-dimensions of the scale utilized in the present study,
it became evident that personal self-skills, basic first aid practices, and individual-level
competence in protective interventions were of particular significance in the context of potential
disaster occurrence, perceived disaster risk, and the potential for disaster. The elevated mean
score observed among students who did not engage in harmful habits may be indicative of their
capacity to demonstrate the requisite knowledge, skills, and abilities in the event of a potential
disaster.

The presence of a chronic disease resulted in a notable discrepancy in the scale scores. In
a study conducted by Qin et al., (2022) to determine the disaster preparedness levels of
individuals with and without chronic diseases, it was found that participants with chronic
diseases demonstrated a higher level of preparedness for disasters. In another study, it was
stated that individuals with chronic diseases have a low level of preparedness for emergencies
(Wang, Liu, Du, Zhang & Yu, 2021). The study is partially similar to the existing literature on
the subject. The reason why having a chronic disease affected the general disaster preparedness
belief level sub-dimension scores can be expressed by the burden of the disease on individuals.
Due to the burden of the disease, individual and economic problems may arise in the disaster
preparedness phase in student individuals.

The implementation of a disaster plan resulted in a notable improvement in the scale
scores. In a study conducted on ward nurses in Australia, it was reported that 87% of the nurses
were aware of the location of the disaster plan, while 42% of them had not read the plan itself
(Duong, 2009). In a study conducted by Hasan, Moriom, Shuprio, Younos & Chowdhury, (2022),
the disaster preparedness of university students in Bangladesh was examined, and it was
concluded that a comprehensive disaster plan is necessary for this demographic. A study
conducted to evaluate the perception levels of university staff and students on disaster
preparedness determined that university staff and students were not prepared for disasters at the
desired level (Jaradat et al., 2015). The proportion of students who have a disaster plan is low.
The lack of a disaster plan among the majority of students may have negatively affected the
disaster preparedness process. The disaster preparedness belief level scores of students with a
disaster plan were significantly higher. Our study shows similarities with the literature in
general, which emphasises the importance of having a disaster plan.

The level of prior training in disaster events was found to have a significant impact on the
scale score. In a study conducted by Walczyszyn, Patel, Oron & Mina (2016) with healthcare
personnel, it was found that the majority of participants expressed willingness to receive

disaster training in order to prepare for potential future risks. In a study conducted to evaluate
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the perceptions and attitudes of emergency health services students regarding disaster
preparedness, it was stated that students were inadequately prepared to respond to disaster
events, which could potentially place them in a vulnerable position during such events
(Alrazeeni, 2015). In another study, it was found that 97% of graduate students lacked the
requisite preparedness for disasters. Furthermore, the study indicated that students were
cognizant of the necessity for preparedness in the event of disasters (Fung, Loke & Lai, 2008).
The relatively low proportion of individuals who had received prior training for disasters is a
notable finding, highlighting the importance of disaster preparedness training. No significant
differences were observed in the scale scores with regard to the sociodemographic variables of
age, programme and class. In a study conducted by Li et al. (2022), it was determined that the
age variable had a negligible impact on the disaster preparedness process. In another study, no
significant relationship was found between students' age and disaster preparedness (Tkachuck,
Schulenberg & Lair, 2018). Our study is similar to the existing literature in general. This
similarity can be attributed to the fact that the majority of the students in our study were in the
same age range. No significant difference was found between programme and class variables
and scale scores. This can be attributed to the similarity of the sociodemographic characteristics
of the students.

Despite the fact that over half of the individuals participating in the study had previously
been exposed to a disaster event, this did not result in a notable difference in the scale scores.
It was hypothesised that students with previous disaster experience would demonstrate positive
behaviours in preparing for a potential disaster, given the experience gained. However, the
findings of this study indicate an inverse relationship, suggesting that students did not gain any

positive benefits from their previous disaster experiences.
CONCLUSIONS

The findings of the study indicated that the disaster preparedness belief levels of students
enrolled in vocational high school were above the mid-range. It is evident that not all students
are adequately prepared for disasters. It is therefore crucial to foster disaster awareness in
universities, which represents a pivotal step in promoting disaster awareness and disaster
consciousness at the societal level. Furthermore, it is essential to maintain the highest level of
disaster preparedness. Disaster preparedness, disaster response and disaster management
processes should be integrated into the curricula and syllabuses. Ensuring the extensive
utilisation of training and application models aimed at enhancing disaster awareness across the

country may positively contribute to the disaster preparedness process.
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ABSTRACT

Pancreatic cancer is a highly lethal malignancy with poor prognosis and limited early diagnosis methods. In this
study, 60 serum samples (30 pancreatic cancer patients, 30 controls) were analyzed to identify potential biomarkers
for early detection using machine learning. Proteomic data were obtained via glycoprotein enrichment and mass
spectrometry, identifying 232 proteins. After preprocessing, 29 proteins were selected using the Elastic Net
method. XGBoost, optimized with 10-fold cross-validation, classified pancreatic cancer with high performance
(AUC=0.850, accuracy=0.833). The SHAP method identified P02750 (Leucine-rich alpha-2-glycoprotein),
P02766 (Transthyretin), P01031 (Complement C5), and P02649 (Apolipoprotein E) as key proteins affecting
cancer risk. These biomarkers may play a crucial role in early diagnosis and personalized treatment, but further
validation in larger studies is required.

Keywords: Biomarker, Explainable artificial intelligence, Pancreatic cancer, XGBoost.
(074

Pankreas kanseri, kotii prognozu ve smirli erken tani yontemleri ile oldukga 6liimciil bir malignitedir. Bu
calismada, 60 serum &rnegi (30 pankreas kanseri hastasi, 30 kontrol) makine 6grenimi kullanilarak erken teshis
i¢in potansiyel biyobelirtegleri belirlemek iizere analiz edilmistir. Proteomik veriler glikoprotein zenginlestirme
ve kiitle spektrometrisi yoluyla elde edilmis ve 232 protein tanimlanmustir. On islemeden sonra, 29 protein Elastik
Ag yontemi kullanilarak secilmistir. XGBoost, 10 kat ¢capraz dogrulama ile optimize edilmis, pankreas kanserini
yiiksek performansla siiflandirmistir (AUC= 0.850, dogruluk = 0.833). SHAP y6ntemi, P02750 (Losinden zengin
alfa-2-glikoprotein), P02766 (Transtiretin), P01031 (Complement C5) ve P02649'u (Apolipoprotein E) kanser
riskini etkileyen anahtar proteinler olarak tanimlamistir. Bu biyobelirtecler erken tani ve kisisellestirilmis tedavide
o6nemli bir rol oynayabilir, ancak daha biiyiik caligmalarda daha fazla dogrulama yapilmasi gerekmektedir.

Anahtar kelimeler: Agiklanabilir yapay zeka, Biyobelirteg, Pankreas kanseri, XGBoost.
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INTRODUCTION

Pancreatic cancer is a type of malignancy caused by the uncontrolled proliferation of cells
in pancreatic tissue and has an extremely poor prognosis. The pancreas is an organ with both
endocrine and exocrine functions that play critical roles in digestion and metabolism. Pancreatic
cancer is difficult to diagnose at an early stage as it usually manifests itself in advanced stages,
and by the time most patients are diagnosed, the disease has reached the metastatic stage. For
this reason, pancreatic cancer is considered one of the deadliest cancers worldwide, with a five-
year survival rate of less than 10%. These challenges in diagnosis and treatment increase the
need for new methods to better understand and manage pancreatic cancer. Approximately
495,000 new cases of pancreatic cancer are diagnosed worldwide each year. The incidence of
cancer varies depending on geographical regions and lifestyles, with higher rates in developed
countries. Pancreatic cancer, which is more common in men than women, is mostly diagnosed
in people aged 65 and over. Genetic and environmental factors play a role in the development
of pancreatic cancer. Smoking is recognized as one of the most important environmental risk
factors that increase the risk of pancreatic cancer 2-3 times. In addition, obesity and physical
inactivity increase the risk of pancreatic cancer development. Factors such as a family history
of pancreatic cancer, genetic mutations such as BRCA2 and PALB2, and long-term diabetes
also increase the risk (Ansari, Torén, Zhou, Hu, & Andersson, 2019; Mizrahi, Surana, Valle, &
Shroft, 2020). Diabetes is considered both a risk factor and one of the early symptoms of
pancreatic cancer. Long-term inflammation of the pancreas, such as chronic pancreatitis, also
increases susceptibility to cancer. Traditional methods used in the diagnosis of pancreatic
cancer include medical history, physical examination, laboratory tests and imaging methods
(ultrasonography, computed tomography and magnetic resonance imaging). Tissue samples
taken by biopsy provide confirmation of the diagnosis through pathologic examinations. Only
cases diagnosed at an early stage with a resectable tumor are eligible for surgical treatment, one
of the most effective treatment methods for early-stage pancreatic cancer. Regrettably,
approximately 80% of patients receive a diagnosis at an advanced stage, thereby forfeiting their
opportunity for surgical treatment. Patients diagnosed at an advanced stage receive systemic
approaches such as chemotherapy, radiotherapy, and targeted therapies (Hanna-Sawires et al.,
2021). Chemotherapy options, on the other hand, have limited effectiveness and can cause
serious side effects. Despite the use of folfirinox or gemcitabine-based treatment protocols, the
development of tumor cell resistance to these drugs poses a significant problem (Halbrook,

Lyssiotis, di Magliano, & Maitra, 2023; Kolbeinsson, Chandana, Wright, & Chung, 2023). At
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this point, the identification of proteomic biomarkers is of critical importance. Thanks to new-
generation proteomic technologies, it is possible to identify biomarkers that can provide early
diagnosis of pancreatic cancer, predict the course of the disease, and predict the response to
treatment. Protein-based biomarkers, particularly those obtained through liquid biopsy, enable
minimally invasive disease monitoring.

The role of biomarkers in pancreatic cancer is becoming increasingly important in the
diagnosis and treatment processes. In particular, CA 19-9 biomarker is a widely used marker in
the diagnosis of pancreatic cancer. However, the diagnostic sensitivity and specificity of
biomarkers may be limited in this cancer type. Therefore, new approaches are needed to identify
more effective biomarkers and to better understand the molecular basis of the disease. In recent
years, artificial intelligence (Al) and explainable artificial intelligence (XAI) methods have
revolutionized the diagnosis and treatment of complex diseases such as pancreatic cancer. By
analyzing large biological data sets, Al offers great advantages in identifying disease risk
factors, improving diagnostic accuracy and predicting treatment outcomes. Especially in
heterogeneous and multifactorial diseases such as pancreatic cancer, Al allows for more precise
identification of biomarkers and a better understanding of cancer subtypes at the molecular
level. The machine learning algorithms such as Random Forest, XGBoost, Support Vector
Machines and LightGBM have been widely used to identify these biomarkers. Explainable
artificial intelligence tools such as SHAP facilitate clinical use by making sense of the decision-
making processes of models. In this context, Al-supported approaches are ushering in a new
era in disease management by improving clinical decision-making processes at all stages from
pancreatic cancer diagnosis to treatment (Srinidhi & Bhargavi, 2023; Yasar, Yagin, Melekoglu,
& Ardigo, 2024).

The aim of this study is to identify possible proteome biomarkers that can be used in the
early diagnosis and treatment of pancreatic cancer patients with machine learning methods
based on proteomic data obtained using proteomic technologies and to reveal the global effects
of these biomarkers with SHap, one of the explainable artificial intelligence methods. This
study is a retrospective study since the data obtained from quantitative proteomic analysis of

60 serum samples prospectively obtained from pancreatic cancer and healthy adults were used.
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MATERIAL AND METHOD

Dataset

The population of this study consists of pancreatic cancer patients and healthy adults. A
total of 60 serum samples (pancreatic cancer=30, control=30) were prospectively collected
from these two groups. A total of 60 serum samples collected from pancreatic cancer patients
and healthy adults were used in this study to identify potential biomarkers for the early
diagnosis and detection of pancreatic cancer using machine learning. Serum samples were
processed for enrichment of glycoproteins using Aleuria aurantia lectin (AAL) and then
analyzed by both isobaric TMT proteomic labeling and label-free quantitative analysis
methods. Identification and quantification of glycoproteins were performed using Orbitrap
Velos and LTQ mass spectrometry, respectively. These proteomic data were then open-sourced

and used in the present study (Nie et al., 2014).

Data Preprocessing and Extreme Gradient Boosting (XGBoost)

Missing values in proteomics data can occur due to low protein abundance, technical
errors or below the sensitivity limit of instruments such as mass spectrometry. These missing
values are particularly common in large-scale proteomic analyses and can compromise the
integrity of the data. Missing value assignment is performed to prevent these omissions from
affecting the accuracy and reliability of statistical analyses. A proper missing value assignment
strategy is especially vital in protein-biomarker discovery, which is critical in biomedical
studies (Emmanuel et al., 2021). Furthermore, given the high dimensionality of proteomics
data, appropriate variable selection must be made to avoid losing important biological
information; this prevents the model from overlearning and improves its overall performance,
ensuring the interpretability of the results (Venkatesh & Anuradha, 2019). In this study,
Random Forest was used for missing value assignment, while Elastic Net was used as a variable
selection method (Jenul, Schrunner, Huynh, & Tomic, 2021; Xia et al., 2017). On the other
hand, in machine learning methods, hyperparameters refer to settings outside the learning
process that are set during the training of the model and directly affect the performance of the
model. Hyperparameters can affect model complexity, learning speed and generalization
ability. Incorrectly chosen hyperparameters can lead to overfitting or underfitting of the model.
Hyperparameter optimization aims to find the optimal values of these parameters to maximize
model performance. On the other hand, 70% of the data was used for training and 30% for

testing the machine learning model. In this study, XGBoost (Extreme Gradient Boosting) is a
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machine learning algorithm based on decision trees and was developed specifically to provide
high accuracy, speed and efficiency. It is faster and memory efficient compared to other
gradient boosting algorithms. XGBoost shows strong performance on large datasets and high-
dimensional data. Key features of XGBoost include regularization and overfitting prevention,
missing data management, parallel processing, and support for customizable objective
functions (Swathi & Kodukula, 2022). Moreover, in machine learning methods,
hyperparameters refer to settings outside the learning process that are adjusted during model
training and directly affect the model's performance. Hyperparameters can affect model
complexity, learning speed and generalization ability. Incorrectly chosen hyperparameters can
lead to overfitting or underfitting of the model. Hyperparameter optimization aims to find the
optimal values of these parameters to maximize model performance. In this study, a grid search
algorithm with 5 repeated and 10-fold cross-validation is used for hyperparameter optimization
(Shams et al., 2024). The classification performance of the model is given by AUC, F1 score,

accuracy, specificity, sensitivity and brier score.
RESULTS AND DISCUSSION

Proteomic analyses of serum samples from pancreatic cancer patients and healthy adults
yielded a total of 232 proteins. Among these 232 proteins, 29 proteins were selected by the
Elastic Net variable selection method. Protein identification number, gene name and protein
name information for 29 proteins selected by Elastic Net variable selection method are given

in Table 1.

Table 1. The Information for 29 Proteins Selected By Elastic Net Variable Selection Method

Protein ID Gene Name Protein Name
P05543 SERPINA7 Thyroxine-binding globulin
075636 FCN3 Ficolin-3
P25311 AZGP1 Zinc-alpha-2-glycoprotein
P02766 TTR Transthyretin
P02750 LRGI1 Leucine-rich alpha-2-glycoprotein
P14151 SELL L-selectin
P07225 PROSI Vitamin K-dependent protein S
P00742 F10 Coagulation factor X
P27487 DPP4 Dipeptidyl peptidase 4
P01777 IGHV3-23 Immunoglobulin heavy variable 3-23
P02748 Cc9 Complement component C9
P17936 IGFBP3 Insulin-like growth factor-binding protein 3
P01031 C5 Complement C5
P04275 VWF von Willebrand factor
P01833 PIGR Polymeric immunoglobulin receptor
P22891 PROZ Vitamin K-dependent protein Z
PO1011 SERPINA3 Alpha-1-antichymotrypsin
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P06727 APOA4 Apolipoprotein A-IV
P02647 APOAL Apolipoprotein A-I
P02649 APOE Apolipoprotein E
P19320 VCAMI1 Vascular cell adhesion protein 1
P83593 IGKV4-1 Immunoglobulin kappa variable 4-1
P05109 S100A8 Protein S100-A8
P01621 IGKV3-20 Immunoglobulin kappa variable 3-20
P02768 P02768 Albumin
P06312 IGKV4-1 Immunoglobulin kappa variable 4-1
P00739 HPR Haptoglobin-related protein
Q15369 ELOC Elongin-C
P06318 IGLV6-57 Immunoglobulin lambda variable 6-57

The performance metrics for the machine learning method XGBoost for classification are

given in Table 2.
Table 2. The Performance Metrics for the Machine Learning Method XGBoost for Pancreatic Cancer
Classification
Performance Metrics Value
Area Under the Curve 0.850
Brier Score 0.154
Accuracy 0.833
Sensitivity 0.750
Specificity 0.900
F1-Score 0.800

When the performance metrics of the XGboost classification model are analyzed in Table

1, it can be said that it is quite successful in classifying pancreatic cancer based on protein data.

On the other hand, the bar graph and bee swarm graph of the SHAP method applied to make

the outputs of the XGBoost classification model more explainable are given in Figure 1.

67



ISSN: 2147-7892, Cilt 13 Say1 1 (2025) 62-73

doi: 10.33715/inonusaglik.1571883

Identification and Global Interpretation of Possible Biomarkers for The Diagnosis of Pancreatic Cancer Using Explainable Artificial

Intelligence Methods
Seyma YASAR

P02750
P02766
P01031
P02649
PO0742

P25311

P22891
PO1011
P0O0739
P14151
P07225

P0O1621
P06312

IIIII"I

PO1777

ro2745 [
re3so3 [
rozea7 [
rossa3 [
roa27s [

P0O1833

|

P02750
PO2766
P01031
P02649
PO0742
P25311
P22891
PO1011
PO0739
P14151
PO7225
PO1621
P06312
PO1777
P02748
P83593
P02647
P05543
P04275
P01833

—--'.'T'r??it

r] -

B4

13

High

Feature value

Low

0.2 0.4 0.6 0.8 10 12 =1, 1 2
mean(|SHAP value|) (average impact on model output magnitude) SHAP value (impact on model output}

a b

Figure 1. The Bar Graph (a) and bee Swarm Graph (b) of the SHAP Method Applied to Make the Outputs of the
XGBoost Classification Model
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Considering the bar graph obtained by Shap method, the four most important proteins
that can be used as possible biomarkers for early diagnosis and treatment of pancreatic cancer
patients are P02750 (Leucine-rich alpha-2-glycoprotein), P02766 (Transthyretin), P0O1031
(Complement C5) and P02649 (Apolipoprotein E). Moreover, when the bee swarm graph is
analyzed, it can be said that increasing values of P02750 (Leucine-rich alpha-2-glycoprotein)
and P02649 (Apolipoprotein E) proteins increase the risk of pancreatic cancer, while decreasing
values of P02766 (Transthyretin) and PO1031 (Complement C5) proteins increase the risk of
pancreatic cancer. Similarly, increasing values of P00742 (Coagulation factor X) and P25311
(Zinc-alpha-2-glycoprotein) proteins also increase the risk of pancreatic cancer disease.
Leucine-rich alpha-2-glycoprotein (LRG1) has attracted attention as a biomarker associated
with pancreatic cancer. Research suggests that high serum levels of LRG1 may be associated
with poor prognosis in individuals with pancreatic cancer. The effects of LRG1 on cancer cells
include mechanisms such as increasing cell proliferation and inhibiting apoptosis. Furthermore,
the involvement of LRG1 in inflammation and cellular response processes suggests that it may
be an important factor in the development of pancreatic cancer (Lin et al., 2022; Otsuru et al.,
2019). Transthyretin (TTR) is known as a protein that transports thyroid hormones and retinol
(vitamin A) and has been studied in relation to pancreatic cancer. Serum TTR levels vary in
individuals with pancreatic cancer, suggesting that these changes may be related to the presence

and prognosis of cancer. Low TTR levels have been reported in association with pancreatic
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cancer and other malignancies. Furthermore, the role of TTR in cell metabolism has led to the
hypothesis that it may influence the growth and proliferation processes of pancreatic cancer
cells. The association of TTR with inflammation and oxidative stress is also important, as these
conditions play a critical role in the development of pancreatic cancer (Chen et al., 2013; Nanno
et al., 2024). Apolipoprotein E (ApoE) is a protein that plays an important role in the
metabolism of lipoproteins, and there has been some research on its association with pancreatic
cancer. Studies suggest that ApoE may increase the risk or worsen the prognosis of pancreatic
cancer. In particular, some genotypes of ApoE (for example, the ApoE €4 allele) have been
found to be associated with a higher risk of developing pancreatic cancer. Furthermore, the
effects of ApoE on cellular signaling and inflammation may influence the growth and spread
of pancreatic cancer cells. The role of ApoE in pancreatic cancer is an important area of cancer
pathogenesis and therapeutic strategies (Kemp et al., 2021; Wu et al., 2024). Complement C5
is a protein that is an important component of the immune system and regulates inflammation
and immune responses. Research on the relationship between pancreatic cancer and C5 suggests
that this protein may play a role in cancer development and progression. In particular, the effect
of C5 on inflammatory responses may affect the microenvironment of pancreatic cancer and
promote the growth of tumor cells. Some studies have observed elevated levels of C5 in
pancreatic cancer patients, which has been associated with a poor prognosis. In addition, the
effects of C5 on various cellular signaling pathways are considered as a potential target for the
development of new strategies for tumor immunotherapy (Hussain et al., 2022; Nsingwane et
al., 2023).

Artificial intelligence and machine learning technologies are pioneering revolutionary
changes in the healthcare sector. These technologies provide significant advances, especially in
disease diagnosis and image analysis. There are many studies in this field (Develi & Sorgucu,
2015; Huang et al., 2022; Kenner et al., 2021; Qureshi, Javed, Sarmadi, Pandol, & Li, 2022;
Sorgucu, Kabalci, Develi, & Bilim, 2011). In a study aimed at increasing the understandability
of decisions made by machine learning models used in sensitive medical areas such as
pancreatic cancer treatment, two different models were developed, Decision Tree and Random
Forest, to decide whether to administer chemotherapy to patients using 185 pancreatic cancer
cases taken from The Cancer Genome Atlas Program. As a result of the study, it was seen that
the Decision Tree model gave more understandable results, while the Random Forest model,
although more complex, produced more accurate results. In addition, the decision-making

processes of the models were made more understandable by using explainability techniques
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such as SHAP and LIME. The study revealed that the patient's age, pathological M stage, tumor
location and primary diagnosis type are the most important factors affecting the treatment
decision and emphasized that machine learning models should be both accurate and
understandable in medical decision-making processes (Bascaran et al., 2023). Another study
aimed to develop an integrated method for the rapid isolation and analysis of human plasma
exosomes and to distinguish different cancer types by deep learning-based MALDI-TOF MS
fingerprint analysis. The researchers isolated high-purity exosomes from a single sample in a
short time of 2 h using sequential size-exclusion chromatography (SSEC) technology. A total
of 220 clinical samples, including 79 breast cancer patients, 57 pancreatic cancer patients, and
84 healthy controls, were analyzed in the study. After MS data preprocessing and feature
selection, a multi-class artificial neural network model (Exo-ANN) was created and the model
performed well in both training and test sets. An accuracy rate of 80.0% and an area under the
curve (AUC) value of 0.91 were obtained for the samples in the independent test set. The results
showed that the developed integrated system has the potential to be a general tool that can be
used in clinical cancer diagnosis (Zheng et al., 2022). The goal of another study was to create
a liquid biopsy panel with multiple biomarkers that would help with the diagnosis and staging
of pancreatic ductal adenocarcinoma (PDAC) and to test how well this panel worked at making
diagnoses. The research scope included the analysis of miRNA and mRNA obtained from
tumor-associated outer cell vesicles, circulating cell-free DNA (cfDNA) concentration, and
CA19-9 levels. We used artificial intelligence methods, particularly LASSO (Least Absolute
Shrinkage and Selection Operator), to select important features in the analysis of these data.
We then developed an ensemble model using multiple machine learning algorithms, including
K-Nearest Neighbor, Support Vector Machines (SVM), Linear Discriminant Analysis (LDA),
Logistic Regression, and Naive Bayes. We trained the model using cross-validation and
bootstrap methods to prevent overfitting and enhance its generalizability. So, in a separate test
group, the model was able to correctly diagnose PDAC 92% of the time, and it was also more
accurate (84% of the time) than imaging methods at staging patients who did not have

metastases (Yang et al., 2020).
CONCLUSION

Pancreatic cancer is one of the most lethal malignancies worldwide, with the vast majority
of patients dying within the first year of diagnosis. This type of cancer presents a challenging

clinical picture, as it is often diagnosed at late stages and is resistant to treatment. Current
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approaches of surgery, chemotherapy and radiotherapy can only provide long-term cure in a
limited group of patients and in most cases do not prevent disease progression. In recent years,
research into the molecular mechanisms of pancreatic cancer has increased, with genetic and
proteomic studies in particular showing promise for the discovery of new therapeutic targets.
However, more studies are needed to translate these findings into clinical practice. In this
context, a better understanding of pancreatic cancer biology and the development of
personalized treatment approaches will play a critical role in improving patient survival rates.
In conclusion, this study successfully applied machine learning methods to identify
potential proteomic biomarkers that can be used in the early diagnosis and treatment of
pancreatic cancer patients. The analysis of proteomic data with XGBoost algorithm revealed
that especially P02750 (Leucine-rich alpha-2-glycoprotein), P02766 (Transthyretin), P0O1031
(Complement C5) and P02649 (Apolipoprotein E) proteins are important biomarker candidates
for pancreatic cancer diagnosis. In addition, the outputs of this model were made more
understandable with the SHAP method, and how each protein affects cancer risk was explained.
In particular, it was observed that increasing values of P02750 and P02649 proteins increased
the risk of pancreatic cancer, while decreasing values of P02766 and P01031 proteins increased
the risk. These findings may contribute to biomarker discovery and a better understanding of
the molecular mechanisms of pancreatic cancer and shed light on future personalized treatment
approaches. However, more large-scale confirmatory studies in different cohorts are needed for

these biomarkers to be used in clinical practice.
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ABSTRACT

This study aims to determine the healthy lifestyle behaviors of adolescents working in the industry. The research
was completed between May and December 2021 with 200 adolescents child aged 14-17 working in the auto
industry site. Data were collected using an information form and the Adolescent Lifestyle Profile Scale. It was
determined that the majority of adolescents working in the industry were 15 years of age or older, started working
before the age of 14, had been working for less than 3 years, were continuing their education, worked more than
8 hours a day, received wages below those paid to apprentices, and were all male. When the scores of the
adolescents on the healthy lifestyle behaviors scale and its sub-dimensions were examined, it was found that they
had healthy lifestyle behaviors slightly above the moderate level. It was found that educational attendance, daily
working hours, and break times significantly affected the healthy lifestyle behaviors of adolescents. To improve
the healthy lifestyle behaviors of adolescents working in the auto industry, their educational attendance should be
supported, and regulations regarding working conditions such as daily working hours and break times are
necessary.

Keywords: Adolescent, Auto industry, Behavior, Healthy lifestyle, Working child.
(0)/

Arastirma sanayide c¢alisan adolesanlarin saglikli yasam bigimi davraniglarinin belirlenmesi amaciyla
yiriitillmiistir. Arastirma Mayis-Aralik 2021 tarihleri arasinda otomotiv sanayi sitesinde ¢aligan 14-17 yas
arasindaki 200 adolesan ¢ocuk ile tamamlanmigtir. Veriler, Bilgi Formu ve Adolesan Saglikli Yasam Bi¢imi
Davranis Olgegi ile toplanmistir. Sanayide calisan adolesanlarin ¢ogunlugunun 15 yas ve iizeri oldugu, calismaya
14 yasindan 6nce basladiklari, 3 yildan daha az siiredir ¢aligtiklari, egitim siirecine devam ettikleri, giinliik 8 saatin
iizerinde galistiklar1, ¢iraklara 6denmesi gereken {iicretin altinda iicret aldiklar1 ve hepsinin cinsiyetinin erkek
oldugu saptanmigtir. Adolesanlarin saglikli yasam bicimi davranislar1 dlgegi ve alt boyutlarindan aldiklar1 puanlar
incelendiginde, orta diizeyin biraz iizerinde saglikli yasam bi¢imi davranisina sahip olduklart bulunmustur.
Egitime devam etme durumunun, giinliik calisma ve mola saatlerinin adolesanlarin saglikli yasam bigimi
davranislari iizerinde anlamli bir etkisi oldugu belirlenmistir. Otomotiv sanayide calisan adolesanlarin saglikli
yasam bi¢imi davranislarinin iyilestirilebilmesi i¢in egitime devamliliklari desteklenmeli, giinliik ¢aligma saati ve
mola saatleri gibi ¢aligma sartlarina iliskin diizenlemeler gereklidir.

Anahtar kelimeler: Adolesan, Calisan ¢ocuk, Davranis, Otomotiv sanayi, Saglikli yasam bigimi.
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INTRODUCTION

The first article of the United Nations Convention on the Rights of the Child states that
"Every human being under the age of eighteen is considered a child, except in cases of majority
at an earlier age" (Convention on the Rights of the Child, 1989). Child labor is defined as work
that is mentally, physically, socially or morally dangerous and harmful to children, prevents
them from attending school, or makes them difficult to undertake their studies in school (ILO,
2021). It is known that one in every 10 children worldwide is a child worker and the latest
figures have increased to 160 million. Approximately half of all working children are employed
in hazardous work that directly risks their development and health. In poor countries, at least
one in every five children is forced to work in the streets, construction sites, brick factories,
industries, fields, mines, factories or markets in conditions that are not suitable for their health
(ILO, 2021; UNICEF, 2023). When we look at the distribution of child labor by region, Africa
(with 92 million child workers, that is, one in every five children) ranks first, the Asia-Pacific
Region (49 million children and 5.6% of all children) ranks second, and the remainder of the
child labor population is in the Americas (8.3 million), Europe and Central Asia (8.3 million),
and Arab Countries (2.4 million). When we look at the sectoral distribution of child labor, the
agricultural sector ranks first by far, followed by the service and industry sectors (ILO, 2021).

Child labor is perceived as cheap by employers, and unregistered child workers are often
unable to defend their rights (Ozpolat and Aktuna, 2023). One of the main problems that causes
child labor is poverty. Due to poverty, especially in some societies, children are forced to take
on the responsibility of contributing to the household economy, or their families employ their
children to escape poverty (Ibrahim et al., 2019). A United Nations Children's Fund (UNICEF)
report warned that global progress towards ending child labor worldwide had stopped for the
first time in 20 years with the COVID-19 pandemic, and that 9 million more children were at
risk of being pushed into child labor because of economic reasons through practices such as
school closure (UNICEF, 2021). It is thought that child labour will increase further due to
reasons such as recent conflicts, natural disasters and migration.

Child labor has negative effects on children's health by preventing their physical,
intellectual and emotional development (Radfar et al., 2018). It causes many physical and
psychological problems that continue to affect them even in adulthood (Posso et al., 2021;
Aransiola and Justus, 2018). In studies examining the effects of child labor on health, it is seen
that common health problems in child workers include vision problems, fainting, sunstroke,

poisoning, work accidents, sprains, fractures, burns, cuts, injuries, falls, musculoskeletal and
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respiratory system problems, malnutrition and delayed growth and development (Batomen et
al., 2018; Ibrahim et al., 2019). Adolescence is one of the most suitable periods in which
positive or negative healthy lifestyle behaviors can be acquired. Adolescents’ acquisition of
healthy lifestyle behaviors has an impact on many areas of their lives, especially nutrition,
physical activity, stress management, and interpersonal relationships. For this reason, the
healthy lifestyle behaviors acquired by adolescents during this period will positively affect their
growth and development (Cicek and Cetinkaya, 2017). It is very difficult for adolescents who
work under difficult conditions and have negative childhood experiences to have healthy
lifestyle behaviors. This research was conducted to determine the healthy lifestyle behaviors of
children working in industry during adolescence. The following study questions were
examined:

e What is the level of healthy lifestyle behaviors of adolescents working in the auto
industry?

e How do factors such as age, years of work, daily working hours affect the healthy
lifestyle behaviors of adolescents working in the auto industry?

e What is the relationship between the total score averages and subscale score averages

of healthy lifestyle behaviors of adolescents working in the auto industry?
MATERIAL AND METHOD

Design
The research was conducted in a descriptive and cross-sectional manner with the aim of

determining the healthy lifestyle behaviors of adolescents working in the auto industry.

Setting/Population

Children of parents who worked in the auto industry, were between the ages of 14-17,
could read and write, and agreed to participate in the study were included in the study. Children
who did not meet the inclusion criteria were excluded from the study. The population of the
study consisted of all adolescents between the ages of 14-17 who worked in the auto industry
site between May and December 2021 and met the inclusion criteria, while the sample consisted
of a total of 200 adolescents who worked between the specified data collection dates and
volunteered to participate in the study. After the data were collected, Post-hoc power analysis
was performed in the "G. Power-3.1.9.2" program. In the evaluation made based on the One
Sample Test on the total score of children's healthy lifestyle behaviors, it was seen that the

sample of the study was sufficient with 95% confidence, 100% test power and 6.925 effect size.
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Data Collection Instrument
Information Form

This form, prepared by the researchers in line with the literature, consisted of questions
about the child and his/her family's age, income level, education status, and working conditions

(Bozdag and Balci, 2023; Kaur and Byard, 2021).

The Adolescent Lifestyle Profile Scale

The Turkish validity and reliability study of the scale, which was developed in 1997 based
on Nola Pender's Health Promotion Model to evaluate the healthy lifestyle behaviors of
adolescents, was conducted by Ardic and Esin (2015). The scale has seven subgroups including
"Health responsibility," "Nutrition," "Physical activity," "Positive life perspective,"
"Interpersonal relations," "Stress management," and "Spiritual health" behaviors. The scale has
40 items and is a 4-point Likert-type scale. Adolescents can score between 40 and 160 on the
scale. The scale does not have a cut-off point; as the score increases, the level of positive health
behavior increases. The Cronbach alpha coefficient of the total scale was reported as 0.87
(Ardic and Esin, 2015). In our research, the Cronbach alpha coefficient of the total scale was

found as 0.85.

Data Collection
The purpose of the research was explained to the adolescents working in the automotive
industry by the researcher, and the data were collected from the adolescents who agreed to

participate in the research using an information form and the Adolescent Lifestyle Profile Scale

(ALPS).

Data Analysis

The IBM SPSS Statistics 22 (IBM Corp., Armonk, New York, USA) statistical package
was used to evaluate the research data. Percentage values, arithmetic mean, standard deviation,
median, minimum and maximum values are given as descriptive statistics of the data. The
suitability of the research data to normal distribution was based on the Kolmogorov-Smirnow
test. The independent sample t-test was used in cases where the effect of two independent
variables on the dependent variable was normally distributed, and the Mann-Whitney test was
used for data that were not normally distributed. One-way anylysis of variance (ANOVA) was
used for data showing normal distribution in three or more variables, and the Kruskall-Wallis

test was used for data that were not normally distributed. A linear regression method (Enter)
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was used in the model in which ALPS of children working in the automotive industry was

examined and the significance level was accepted as p<0.05.

Ethical Considerations

Before collecting the data of the study, a study permit was obtained from the governorship
with the approval of the clinical research ethics committee of a university (Date: 29.03.2021,
Number: HRU/21.07.26). The contact information of the parents of the adolescents who agreed
to participate in the study was obtained, verbal permission for their children's participation was
obtained, and the adolescents signed an informed consent form. The study was conducted in

accordance with the principles of the Declaration of Helsinki.
RESULTS

It was determined that the majority of adolescents of the sample were aged 15 years and
over, their starting age was under 14 years, they had been working for 3 years or less, they
continued their education, they worked more than 8 hours per day, they worked for wages below
the wage that should be paid to apprentices, they gave most of their income to their families,
their families' income was less than their expenses, and all were male. It was found that the
majority of the adolescents did not receive apprenticeship training and did not receive a tetanus
vaccine when they started working, they did not use protective equipment at work, and 24.5%
had a work accident and were treated for this reason (Table 1).

The average total ALPS score was found as 104.09+15.03, and the average total scores
they received from the subscales of health responsibility, nutrition, physical activity, positive
life perspective, interpersonal relations, stress management and spiritual health were
10.15£2.91, 15.89+2.73, 14.2043.69, 23.11+4.44, 14.54+2.70, 13.62+2.64, and 12.56+2.81,
respectively. When the average total ALPS and its subscales scores of the adolescents working
in the automotive industry were examined, it was seen that they had healthy lifestyle behaviors

slightly above the average level (Table 2).

Table 1. Demographics of Sample (n=200)

Features n %
Gender

Male 200 100
Age

14 47 23.5

15 years and older 153 76.5
Education attendance status

Continuing 144 72.0

Not continuing 56 28.0
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Apprenticeship training

Educated 36 18.0

Uneducated 164 82.0
Tetanus vaccination status

Vaccinated 68 34.0

Unvaccinated 132 66.0
Age at first time to work

Under 14 years old 163 81.5

14 years 21 10.5

15 years and older 16 8.0
Working time in auto industry

3 years or less 112 56.0

4 years and above 88 44.0
Daily working hour

8 hours or less 21 10.5

9 hours or more 179 89.5
Lunch break

Less than 1 hour 74 37.0

1 hour 126 63.0
Average monthly earnings

Below 30% of the minimum wage 126 63.0

More than 30% of the minimum wage 74 37.0
Using income status

Giving all or most of it to the family 66 69.5

Spend it all on oneself 27 13.5

After using some of the money, saving the rest 34 17.0
Having a work accident and receiving treatment

Yes 49 24.5

No 151 75.5
Economic status of the family *

Income less than expenses 106 53.0

Income equals expense 79 39.5

Income more than expenses 15 7.5
Protective equipment

User 72 36.0

Not user factors 128 64.0

* According to the children’s statements.

Table 2. ALPS Scores of Adolescents Working in Auto Sector (n=200)

ALPS (Min-Max) X +SS M (Min-Max)
Health responsibility subscale (5-20) 10.1542.91 10.00 (5.00-18.00)
Nutrition subscale (6-24) 15.89+£2.73 16.00 (9.00-24.00)
Physical activity subscale (6-24) 14.20+£3.69 14.00 (6.00-22.00)
Positive life perspective subscale (8-32) 23.11+4.44 23.00 (10.00-32.00)
Interpersonal relations subscale (5-20) 14.5442.70 15.00 (7.00-20.00)
Stress management subscale (5-20) 13.6242.64 14.00 (7.00-20.00)
Spiritual health subscale (5-20) 12.56+2.81 13.00 (5.00-20.00)
ALPS total score (40-160) 104.094+15.03 105.00 (58.00-149.00)

X: Mean, SS: Standard Deviation, M: Medyan, Min: Minimum, Max: Maximum.

The age of the adolescents and their years of working in the auto industry had no
significant effect on any subscale of the healthy lifestyle behavior scale. It was found that as
adolescents' daily working hours increased, their average health responsibility and physical

activity subscale scores decreased significantly; as their lunch break hours shortened, their
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average health responsibility subscale scores decreased; continuing education significantly
increased their average health responsibility and stress management subscale scores, and higher
incomes of families than expenses significantly decreased the mean scores of the nutrition
subscale, but it significantly increased the mean scores of the physical activity subscale (Table
3).

There was a moderate positive statistically significant relationship between the healthy
lifestyle behavior total score of adolescents working in the auto industry and the subscales of
health responsibility, nutrition, and physical activity, and there was a highly positive
statistically significant relationship between the subscales of positive life perspective,
interpersonal relationship, stress management, and spiritual health (r=0.533, r=0.659, =0.677,
r=0.731, r=0.705, r=0.750, and r=0.738, respectively) (Table 4).

The model based on the total score of the healthy lifestyle behavior scale of adolescents
working in the auto industry was found to be statistically significant (F=4.432; p=0.037). It was
revealed that adolescents' families' income status and healthy lifestyle behaviors explained
14.8% of their total scores. A one-unit increase in the income of children's families provided a
148-unit increase in healthy lifestyle behaviors (B=0.148; p=0.037). Other descriptive features

were also included in the model but were removed because they were not significant (Table 5).
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Table 3. Comparison of ALPS Scores According To Demographics Characteristics of Adolescents Working in Auto Sector (n=200)

Features N Health responsibility Nutrition Physical activity Positive life perspective
XSS M (Min-Max) XSS M (Min-Max) XSS M (Min-Max) XSS M (Min-Max)

Age

14 47  10.5942.95 11.00(5.00-18.00) 16.36+2.94  16.00 (9.00-24.00)  14.02+3.66  14.00 (6.00-21.00)  23.51+4.23 23.00 (14.00-31.00)

>15 153 10.01£2.90 10.00 (5.00-18.00)  15.74+2.65 16.00(10.00-22.00) 14.26+3.71  14.00 (6.00-22.00)  22.99+4.51 23.00 (10.00-32.00)

Test* U=3180.500 p=0.229 U=3234.500 p=0.295 U=3472.500 p=0.722 t=0.697 p=0.487

Working time in auto industry (year)

<3 112 10.14£2.80 10.00 (5.00-18.00) 16.16+2.83 16.00 (10.00-24.00) 14.00+3.65 14.00 (6.00-21.00)  23.21+4.70 23.00 (12.00-32.00)
>4 88  10.15£3.06  10.00 (5.00-17.00)  15.5442.56  16.00 (9.00-21.00)  14.45+3.76  15.00 (6.00-22.00)  22.98+4.10 23.00 (10.00-31.00)
Test* U=4915.000 p=0.974 t=1.588 p=0.114 U=4508.500 p=0.300 1=0.356 p=0.722

Daily working (hour)

<8 21 11.6142.33  12.00 (6.00-14.00) 16.00+2.38 16.00 (11.00-20.00) 15.90+2.30  16.00 (10.00-20.00)  22.33+£2.70 22.00 (18.00-27.00)
>9 179  9.97+2.93 10.00 (5.00-18.00)  15.87+#2.77  16.00 (9.00-24.00)  14.00+3.78  14.00 (6.00-22.00)  23.20+4.60 23.00 (10.00-32.00)
Test* U=1200.500 p=0.006 U=1751.500 p=0.607 U=1276.000 p=0.016 U=1593.000 p=0.252

Economic status of the family**

Incomeislow 106  9.77+2.74 9.00 (5.00-16.00) 15.7242.59 16.00 (10.00-24.00) 13.50+£3.57  14.00 (6.00-21.00) 22.89+4.64 23.00 (12.00-31.00)
Equal 79  10.46+2.83 11.00(5.00-18.00) 16.35£2.71 16.00 (10.00-23.00) 15.06+3.62  15.00 (7.00-22.00) 23.55+4.00 23.00 (10.00-31.00)
Income is high 15  11.13+4.12  11.00(5.00-18.00)  14.60+£3.33  15.00 (9.00-22.00) 14.66+4.13  15.00 (6.00-20.00) 22.33+5.24 23.00 (15.00-32.00)
Test* KW=3.924 p=0.141 F=3.070 p=0.049 F=4.311 p=0.015 KW=1.228 p=0.541
Lunch break (hour)

<1 74 9.54+2.84 9.00 (5.00-17.00) 15.5242.97  15.00 (9.00-23.00)  13.86+3.37  14.00 (6.00-20.00) 23.45+4.50 24.00 (10.00-31.00)
1 126  10.50£2.91 10.00 (5.00-18.00) 16.10£2.56 16.00 (10.00-24.00) 14.40+3.87  15.00 (6.00-22.00) 22.91+4.50 15.00 (6.00-22.00)
Test* U=3736.000 p=0.018 U=4116.500 p=0.164 U=4201.500 p=0.242 1=0.840 p=0.402
Education attendance status

Yes 144 10.40+2.95 10.00 (5.00-18.00)  10.06+2.80  16.00 (9.00-24.00) 14.36+3.71 15.00(6.00-21.00) 23.34+4 .41 23.50 (10.00-32.00)
No 56 9.50+2.73 9.00 (5.00-16.00) 15.4442.48 15.50 (10.00-20.00) 13.78+3.65 14.00(6.00-22.00) 22.53+4.50 22.00 (12.00-31.00)
Test* U=3285.000 p=0.041 U=3580.500 p=0.216 U=3585.500 p=0.223 U=3542.000 p=0.181

X: Mean, SS: Standard Deviation, M: Medyan, Min: Minimum, Max: Maximum, U: Mann-whitney, KW: Kruskal Wallis, F: Anova, t: Indepentent sample t test.
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Table 3. Continued

Features N Interpersonal relations Stress management Spiritual health

xX£SS M (Min-Max) XSS M (Min-Max) X£SS M (Min-Max)
Age
14 47 14.19+2.85 14.00 (9.00-20.00) 13.89+2.89 14.00 (8.00-20.00) 12.59+2 .87 13.00 (6.00-18.00)
>15 153 14.64+2.65 15.00 (7.00-20.00) 13.54+2.57 14.00 (7.00-19.00) 12.55+2.80 13.00 (5.00-20.00)
Test* U=3240.500 p=0.303 U=3408.000 p=0.587 t=0.085 p=0.932

Working time in auto industry (year)

<3 112 14.28+2.76 14.00 (7.00-21.00) 13.65+£2.73 13.50 (7.00-20.00) 12.75+2.91 13.00 (7.00-20.00)
>4 88 14.86+2.60 15.00 (7.00-20.00) 13.594+2.53 14.00 (7.00-19.00) 12.31+2.68 12.50 (5.00-17.00)
Test* U=4334.500 p=0.141 U=4895.000 p=0.935 U=4583.000 p=0.393

Daily working (hour)

<8 21 15.14+2.22 15.00 (10.00-19.00) 13.52+1.60 14.00 (10.00-16.00) 12.85+1.68 13.00 (9.00-16.00)
>9 179 14.46+2.75 14.00 (7.00-20.00) 13.63+2.74 14.00 (7.00-20.00) 12.53+2.92 13.00 (5.00-20.00)
Test* U=1596.000 p=0.255 U=1824.500 p=0.825 t=0.764 p=0.450
Economic status of the family**

Income is low 106 14.41+£2.55 14.50 (8.00-20.00) 13.294+2.73 14.00 (7.00-20.00) 12.39+2.92 12.50 (6.00-19.00)
Equal 79 14.87+£2.77 15.00 (7.00-20.00) 14.03+2.46 14.00 (8.00-19.00) 12.81+£2.67 13.00 (5.00-18.00)
Income is high 15 13.29+2.73 14.00 (7.00-20.00) 13.80+2.73 14.00 (10.00-19.00) 12.46+2.87 13.00 (7.00-20.00)
Test* KWw=3.113 p=0.211 F=1.848 p=0.160 F=0.497 p=0.609

Lunch break (hour)

<1 74 14.74+2.64 14.00 (7.00-20.00) 13.40+2.57 13.50 (8.00-20.00) 12.7242.91 13.00 (5.00-19.00)
1 126 14.42+2.74 15.00 (7.00-20.00) 13.75+2.68 14.00 (7.00-19.00) 12.46+2.76 13.00 (6.00-20.00)
Test* U=4470.000 p=0.625 U=4227.500 p=0.269 U=4389.00 p=0.487
Education attendance status

Yes 144 14.54+2.75 15.00 (7.00-20.00) 13.86+2.68 14.00 (7.00-20.00) 12.69+2.89 13.00 (5.00-20.00)
No 56 14.53+2.59 14.50 (8.00-20.00) 13.01+2.47 13.00 (7.00-18.00) 12.23+2.60 12.00 (6.00-18.00)
Test* U=4028.000 p=0.991 U=3292.000 p=0.043 t=1.043 p=0.298

X: Mean, SS: Standard Deviation, M: Medyan, Min: Minimum, Max: Maximum, U: Mann-whitney, KW: Kruskal Wallis, F: Anova, t: Indepentent sample t test.
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Table 4. Correlation Between ALPS Total Score and Subscale of Adolescents Working in Auto Sector (n=200)

Health Nutrition Physical Positive life Interpersonal Stress Spiritual
responsibility subscale activity perspective relations management health
subscale subscale subscale subscale subscale subscale
ALPS Total r ,533** ,059%* LO6T** ,131%* ,705%* ,150%* ,138**
Health responsibility subscale r ,229%* ,408%* 0,091 ,202%* ,349%* ,387%*
Nutrition subscale r ,323%* ,A458%* LA22%* ,449%* ,337%*
Physical activity subscale r ,214%* ,338%* LA484%* ,393**
Positive life perspective r ,536%* ,504%* ,519%*
subscale
Interpersonal relations r LA428%* ,494%*
subscale
Stress management subscale r LA20%*
*Pearson or Spearman correlation? ** Correlation is significant at the 0.01 level (2-tailed).
Table 5. ALPS Regression Model Created For Total Score (Stepwise) (n=200)
B (%95) Beta t p Zero-order Partial
(Constant) 97.553 (91.087- 104.02) 29.750 0.000
Economic status of the family 4.447 (0.281- 8.612) .148 2.105 0.037 .148 .148

B (%95): Unstandardized Coefficients, Beta: Standartlagtirilmis Katsayilar, R%:0.148, F:4.432, P=0.037, S.E: 14.909
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DISCUSSION

Child labor is a global phenomenon that occurs predominantly in countries with low
socioeconomic status and resources (Kaur and Byard, 2021). Poverty, inadequate social
assistance, war or conflicts are among the main causes of child labor. Currently, in Africa, one
of the continents with a high poverty rate, 70% of child laborers work in agriculture and 30%
in the industrial sector. In Malawi, approximately half of 5.6 million children work due to
poverty, 2 million of whom work in agriculture under inappropriate weather conditions and
approximately 100,000 children work in tobacco fields, which negatively affect their health
(Jones, 2018; Wondimu, 2022). Similarly, in the present study, the majority of children working
in the auto industry drew attention to poverty by stating that their family's income was low and
that they gave all or most of the money they earned to their families (Table 1). A one-unit
increase in the income of children's families provided a 148-unit increase in healthy lifestyle
behaviors (Table 5). At the same time, it was determined that although the improvement of the
family's income status positively affected children's physical health behaviors, it negatively
affected their nutritional behaviors (Table 3). However, it is known that poverty has negative
effects on children's nutrition (Pradhan et al., 2022). The fact that there was a significant
relationship between the improvement of the family's income status and children's negative
eating habits suggested that this might be due to the lack of knowledge of families and
adolescents about healthy nutrition.

Even though education is not a luxury but a necessity for children in high-income
households, children in poor households may have to give up their education to work to
contribute to the family economy, or families may become dependent on child labor for their
livelihood (Luckstead et al., 2019; Kaur and Byard, 2021). It was determined in the present
study that the majority of adolescents working in the auto industry continued their education
(Table 1). It was thought that this situation might be affected by the fact that education and
training were conducted online and there was no compulsory attendance within the scope of the
measures taken against the COVID-19 pandemic in Turkey between the dates the research was
conducted. It was determined that adolescents who continued their education had better health
responsibility and stress management than those who did not (Table 3). Research suggests that
even a 3-hour workload can negatively impact school performance and attendance. Studies have
reported that adolescents who spend time working instead of socializing with their peers are

more prone to developing problematic social behaviors such as depression, drug use, and
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physical aggression due to social isolation (Kaur and Byard, 2021; Meyer et al., 2020;
Mohammadi et al., 2023; Fanton et al., 2022).

Evidence shows that child labor has negative effects on children's physical health, with
musculoskeletal system problems coming first, and on their psychosocial health. It has been
determined that stress levels and abuse rates are higher in working children than in non-working
children, and their happiness, hopefulness, emotional well-being, and self-efficacy levels are
lower (Bozdag and Balci, 2023; Feeny et al., 2021; Moayad et al., 2021). Similarly, we found
that there was a positive significant relationship between the total score of ALPS of adolescents
working in the auto industry and the scores they received from all subscales (health
responsibility, nutrition, physical activity, positive life perspective, interpersonal relationship,
stress management and spiritual health). According to this result, the positive behavior in the
subscales showed that adolescents had a healthier lifestyle (Table 4).

The physical, chemical, biologic, and psychological effects of working children vary
depending on the sector they work in (Kaur and Byard, 2021; Scott and Pocock, 2021). In the
agricultural sector children are exposed to all kinds of adverse weather conditions, toxic
pesticides or fertilizers, especially during harvest times (Bliznashka et al., 2022). Children are
exposed to chemicals in waste labor (Sara et al., 2022), and in addition to chemicals in mining,
there is a risk of mine collapse, ingestion of mineral dusts or explosives (Amon et al., 2012). In
the construction sector, children are exposed to carrying heavy loads and toxic chemicals such
as paint. In the industrial sector, they are exposed to carrying heavy loads, sharp instrument
injuries, doing repetitive work for hours in painful positions. Children also risk injury and death
by selling goods from stalls next to busy roads, in markets or even at traffic lights (Omorogiuwa,
2020). They often work without adequate ventilation, without access to any protective
equipment, clean water or food (Bozdag and Balci, 2023; Kaur and Byard, 2021). Similarly,
according to our results, the majority of adolescents working in the auto industry started
working at ages younger than 14 years, their daily working hours were more than 8 hours, they
took a 1-hour break at most during lunch, they did not use any special equipment at work, they
did not receive apprenticeship training when starting work, and they did not receive a tetanus
vaccination. Despite all this, it was determined that they were working for less than the wage
they should receive (Table 1). It was found that health responsibility was negatively affected
by decreasing break times, and both health responsibilities and physical activity were negatively
affected by increasing daily working hours (Table 3). It was determined that children started

working on tobacco farms in Southern Brazil before the age of 14 years, worked for long
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periods in inappropriate positions, and experienced many health problems (Fassa et al., 2021).
Similarly, in India, it was reported that children were seen as cheap labor and had a huge
workforce in auto repair and agricultural work, and at the same time, their health was negatively
affected through exposure to machines, pesticides, dust, fumes, chemicals, acids, cotton and
wool fibers (Srivastava, 2019). The fact that adolescents are still undergoing physical and
mental development makes them even more vulnerable to these conditions and prevents them
from fully comprehending the dangers they face. With their small bodies, they struggle to

survive in dangerous jobs using machines in environments designed for adults.
CONCLUSION

It was determined that adolescents working in the automotive industry had healthy
lifestyle behaviors slightly above the middle level, and that educational attendance and daily
working and break hours had a significant effect on the healthy lifestyle behaviors of
adolescents. Therefore, to improve healthy lifestyle behaviors, these young people's educational
attendance should be supported, and regulations regarding working conditions such as daily
working hours and break times are necessary. Public health and child health nurses should take
into account the possible risk situations of working children during routine health screenings,
physical examinations, and anthropometric measurements. Adolescents should be evaluated to
determine their sleep, nutrition, and physical activity habits, as well as substance tendencies or
mental distress. Problems observed in working adolescents should be identified at an early

stage, intervention plans should be made, and they should be directed to the relevant units.
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ABSTRACT

Smartphone addiction has become an increasing significant public health issue. This study has investigated the
relationship between smartphone addiction, and empathy levels, and demographic variables among medical
students. As a cross-sectional study, the research has been conducted with 261 medical students educating in inénii
University Medical Faculty between 21.03.2022-31.03.2022. Participants completed a survey delivered to them
via Google Forms, including questions about demographic characteristics, reasons for phone use, as well as the
Smartphone Addiction Scale (SAS) and the Toronto Empathy Questionnaire (TEQ). Analyses were performed by
using IBM SPSS Statistics 26.0. The students' average SAS score was 90.39+23.39, and the mean TEQ score was
52.59 + 6.66. Approximately 33.7% of participants scored above 50% on the SAS. Smartphones were used most
often to listen to music (42.5%) and least often to play games (27%). Students with higher social media use and
female students scores were higher on the SAS when compared to others (p<0.05). While there was no correlation
between the average SAS score and the average TEQ score, it was observed that as the scores given to the negative
questions in the TEQ scale increased, the SAS scores also increased (p<0.05). Phone addiction is an increasing
problem, and identifying risk groups, especially among healthcare workers, and taking precautions will make
important contributions in improving the quality of service provided.

Keywords: Addiction, Empathy, Medicine, Smartphone, Student.
0z

Akillr telefon bagimliligr giderek artan bir halk sagligi sorunu haline gelmistir. Mevcut galisma, tip fakdiltesi
ogrencileri arasinda cep telefonu bagimlilig1 ile empati diizeyleri ve demografik degiskenler arasindaki iliskiyi
aragtirmustir. Kesitsel nitelikteki bu calisma, 21.03.2022-31.03.2022 tarihleri arasinda Indnii Universitesi Tip
Fakiiltesi’nde egitim goren 261 tip fakiiltesi 6grencisi arasinda gergeklestirildi. Katilimcilar Google Forms
iizerinden kendilerine gonderilen demografik 6zellikler, telefon kullanim nedenlerini arastiran sorular ile Akilli
Telefon Bagimhlik Olgegi (ATBO) ve Toronto Empati Olgegi *ne (TEQ) ait sorulardan olusan anketi cevapladi.
Analizler IBM SPSS Statistics 26.0 ile yapildi. Ogrencilerin ATBO ortalama puani 90.39+23.39, TEQ ortalama
puani 52.59+6.66’idi. Katilimcilarin %.33.7’si ATBO toplam puanin %50’sinin iizerinde puan almisti. Akilli
telefon en ¢ok miizik dinlemek i¢in kullanilirken (%42.5), en az oyun oynamak i¢in kullanilmistt (%2.7). Sosyal
medyayi fazla kullanan 6grencilerin ve kiz 6grencilerin ATBO puanlar1 digerlerinden yiiksekti (p<0.05). ATBO
ortalama puani ile TEQ ortalama puanlari arasinda korelasyon yokken, TEQ 6l¢egindeki olumsuz sorulara verilen
puanlar arttikca, ATBO puanlarinin da arttig1 goriildii (p<0.05). Telefon bagimlilig: giderek artan bir sorun olup,
ozellikle saglik ¢alisanlarinda riskli gruplarin tespiti ve dnlem alinmasi verilen hizmetin kalitesinin artirilmasinda
onemli katkilar saglayacaktir.
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INTRODUCTION

Rapid internet access, multitasking capabilities, and portability have led to the swift rise
in smartphone use, which continues to grow. As of 2023, approximately 6.925 billion
individuals worldwide, or 86% of the global population, own a smartphone. In Turkey, this
number is reported to be 81.68 million (Mobisad, 2023)

Originally limited to calls before the year 2000, smartphones now serve multiple
functions, including banking, social media access, streaming services, and gaming (Nakamura,
2015). One of the primary domains for smartphone usage is healthcare, where medical
professionals use smartphones to communicate with patients, monitor treatment adherence,
manage appointments, review test results, and access academic resources (Klasnja & Pratt,
2012). However, smartphone use can sometimes introduce negative consequences, such as
headache, feeling of stiffness, backache and various mental health issues; addiction, depression
and sleep disorder (Giizel et al., 2018; Hasan & Jaber, 2019; Ozen & Topcu, 2018; Zhang et
al., 2023). In particular, inappropriate smartphone use during patient care may distract
healthcare professionals, impair response times, reduce performance, and jeopardize patient
safety (Cho & Lee, 2016; Katz-Sidlow, Ludwig, Miller & Sidlow, 2012). Moreover, increased
screen time can negatively impact face-to-face interactions between patients and care teams,
potentially leading to communication deficiencies and thereby diminishing empathic
engagement (Gutiérrez-Puertas, Marquez-Hernandez, Gutiérrez-Puertas, Granados-Gamez &
Aguilera-Manrique, 2020; Nakamura, 2015; Turkle, 2015).

Empathy, generally defined as the “emotional process of accurately understanding and
reflecting another person’s feelings, thoughts, and emotions,” plays a central role in healthcare.
In the clinical context, empathy is associated with greater patient satisfaction, improved clinical
outcomes, effective wound healing, enhanced immune responses, and reduced stress levels
(Barker, Crowfoot & King, 2022).

In recent years, the rising prevalence of smartphone use, and duration has raised concerns
about smartphone addiction, prompting numerous studies to investigate its causes and effects
(Jenaro, Flores, Gomez-Vela, Gonzalez-Gil & Caballo, 2007; Salehan & Negahban, 2013).
Studies including medical students have also shown that smartphones are addictive and that
their prevalence is quite high, and they are associated with functional impairments in various
areas, including a decline in academic performance, as well as the development of several
mental health disorders (Baykan, Giines & Seyfeli, 2021; ikiisik et al., 2020; Ulutas, Cilli,
Aydin, Muratdag1 & Ekerbicer, 2020; Unal M, 2015). However, to the best of our knowledge,
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no studies have examined the relationship between smartphone addiction and empathy levels
among medical students, who represent the future of healthcare delivery. Considering the
critical importance of empathy in healthcare, it is essential to understand the degree to which
smartphones may contribute to addiction among future physicians and the potential impact on
empathy skills.

In this context, the objective of this study is to assess the levels of smartphone addiction
among students enrolled in a medical faculty in Turkey, identify potential factors that may be
associated with this addiction, and examine the relationship between addiction and levels of
empathy. We hypothesized that smartphone addiction is common among medical students and

would reduce their empathy levels.
MATERIAL AND METHOD

This cross-sectional study was conducted among students at the indnii University Faculty
of Medicine during the 2021-2022 academic year. The survey, administered between March 21
and March 31, 2022, collected demographic data (age, gender, relationship status, living
situation, history of psychiatric or internal disease, alcohol and substance use), reasons for
smartphone use, and responses to the Smartphone Addiction Scale (SAS) and Toronto Empathy
Questionnaire (TEQ) via Google Forms.

The study received approval from the Indnii University Scientific Research and

Publication Ethics Committee (2022/3167).

Sample Size

The sample size was calculated using G*Power 3.1 software, based on a Type I error
(alpha) of 0.05, a power of 0.8, an effect size of 0.25 (medium effect), and six groups for
comparison across medical school years (Years 1 through 6). A minimum of 216 participants
was determined necessary to detect a significant difference using one-way ANOVA (Buchner,

2017).

Instruments
Smartphone Addiction Scale (SAS)

Developed by Kwon et al., this 33-item, six-point Likert scale assesses smartphone
addiction, with responses ranging from 1 (strongly disagree) to 6 (strongly agree). Scores range

from 33 to 198, with higher scores indicating greater addiction risk (Kwon et al., 2013). The
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scale was validated for Turkish populations by Demirci et al. and has a Cronbach’s alpha

reliability of 0.947 (Demirci. et al., 2014).

Toronto Empathy Questionnaire (TEQ)
Developed by Spreng et al. in 2009 and validated in Turkish by Totan et al., this 13-item,
five-point Likert scale measures empathy, with higher scores indicating greater empathy

(Spreng et al., 2009; Totan et al., 2012).

Statistical Analysis

Qualitative variables were summarized using frequencies and percentages, while the
normality of quantitative variables was assessed using the Kolmogorov-Smirnov and Shapiro-
Wilk tests. Normally distributed quantitative data were summarized using mean + standard
deviation, and non-normally distributed data were summarized using median (minimum-
maximum). The statistical methods used in the study were selected in accordance with the
structure of the data and the analysis needs. In order to test whether there was a significant
difference between two independent groups, the Mann-Whitney U test was used when the data
did not show a normal distribution; the independent sample t-test was used when it showed a
normal distribution. When three or more groups needed to be compared, the Kruskal-Wallis
test was used when the data did not show a normal distribution, and One-way ANOVA was
used when it showed a normal distribution. In order to examine the relationships between
variables, the Spearman correlation coefficient was used for ordinal data or continuous data
types that did not show a normal distribution. These methods were appropriately preferred in
the statistical analyses of the study, considering the distribution characteristics of the data and
the measurement scales. A p-value of <0.05 was considered statistically significant, and

analyses were performed using IBM SPSS Statistics 26.0 for Windows (New York, USA).
RESULTS

Participant Demographics, Empathy, and Addiction Levels

The study included 261 students, with a mean age of 21.28+2.33; 157(60.2%) were
female, and 104 (39.8%) were male. The majority (36.0%) were first-year students, while fifth-
year students had the lowest participation. A total of 116 students (44.4%) lived with their
families, 41(15.7%) reported smoking, and 6(2.3%) reported alcohol/substance use.

Additionally, 197 students (75.5%) were in a romantic relationship.
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The average TEQ score was 52.59+6.66, and the mean SAS score was 90.39+23.39.
Given the maximum total SAS score of 198, 88 students (33.7%) scored above the midpoint of
99. Female students (93.32424.04) and students living in dormitories (93.89 + 24.95) scored
higher on the SAS than other groups (p=0.012 and p=0.013, respectively).

The highest TEQ scores were observed among female students [55(36-65)], those without
a history of alcohol/substance use [53 (34-65)], and non-smokers [54(37-65)] (p<0.001,
p=0.003, p<0.001, respectively). A breakdown of demographic characteristics and scale scores

is provided in Table 1.

Table 1. Demographic Characteristics of the Participants and Distribution of Scale Scores

Variables n % SAS score p TEQ score p
Male 104 3938 85.95+21.75 . 50.5(30-64) w
Gender Female 157 602 9033200404 012 55(36-65)  _0-001
First-grade 94 36.0 95(52-154) 52.5(30-65)
Second- grade 39 14.9 82(45-149) 56(38-64)
Third grade 33 12.6 91(35-144) e 52(36-64)
Grade Fourth grade 29 11.1 92(62-151) 0337 saa363) 040
Fifth grade 27 10.3 86(36-157) 54(39-63)
Sixth grade 39 14.9 90(41-132) 51(39-65)
Married 4 1.5 80.5(70-92) 51.5(47-56)
. . Has a boy/girl
Rel;ltt;:ll:sshlp friend 56 21.5 89.5(41-135) 0581 52(34-64) 0,059
Engaged 4 1.5 89.5(41-135) 45(37-54)
Alone 197 755 91(35-157) 54(30-65)
Family home 116 444 91.25421.04 53(34-65)
Living Student home 35 13.4 79.46+24.33 . 51(36-64) .
: Alone 11 42 84.55420.98  0.013 52(49-61) _ 0.225
environment
Student g5 359 938912495 54(30-65)
dormitory
History of Yes 14 5.4 93.71£24.86 | oo _ S4(6:63) oo
internal illness No 247 946 90.2042335 53(30-65) :
History of Yes 16 6.1 OL8BEITTT  Lon _ S036-63)
psychiatric illness No 245 939 90.29423.14 53(30-65) '
Alcohol/Substance Yes 6 2.3 92(67-122) 0.776" 41.5(30-56) 0.003"
use No 255 977 90(35-157) 53(34-65) :
. Yes 41 15.7 86.02+24.87 . 48(30-63) "
Smoking No 220 843 91202308 194 54(37-65) 0001

*: Variables are summarized as 'median (min.-max.)". **: Kruskal Wallis test; ***: a: different from the small
group, b: different from the medium group, c: different from the large group, d: different from the very large
group.

Most Common Reasons for Smartphone Use and Distribution of Empathy and Addiction
Scores

When analyzing the primary reasons students use smartphones, the most commonly
reported activity was listening to music (42.5%). This was followed by social media use
(17.6%), communication (12.6%), watching series/films (9.2%), taking photos/videos (8.0%),
educational and research purposes (6.1%), and gaming (2.7%). These findings highlight the
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diverse range of activities for which students frequently utilize their smartphones. Regarding
the SAS, students who frequently used their smartphones for social media scored significantly
higher [107.5(49-157)], indicating a stronger tendency toward smartphone addiction
(p<0.001). This result suggests a potential link between extensive social media use and
increased risk of smartphone dependency. Conversely, students who primarily used
smartphones for educational and research purposes had significantly lower SAS scores [82 (45—
135)] (p=0.041). This finding implies that more academic and constructive usage might reduce
the likelihood of smartphone addiction. In terms of empathy levels measured by the Toronto
Empathy Questionnaire (TEQ), students who frequently used their smartphones for
photography and video had higher empathy scores [55(34—65)] (p=0.011). This result may
indicate that creative and visual activities could positively influence empathetic abilities. On
the other hand, students who frequently used their smartphones for gaming scored significantly
lower on the TEQ [44(39-58)] (p=0.028). This finding suggests that gaming may be associated
with reduced empathy, especially in contexts requiring interpersonal understanding and
emotional awareness. Comparisons of usage frequency, addiction, and empathy scores are

provided in Table 2.

Table 2. Reasons for Smartphone Use and Distribution of Empathy and Addiction Scores

Variables * n % SAS score p™  TEQ score p”
Seldom 28 10.7 97(35-141) 51(42-65)
.. Sometimes 106 40.6  86.5(48-154) 54(30-65)
Communication Frequently 94 360 91.5036-144) _ 0 “sa3664) O34
Always 33 12.6  85(41-157) 53(38-65)
Never 9 34 64>¢9(35-98) 53(45-60)
Seldom 33 12.6  77°9(48-135) 55(39-65)

Social media

. Sometimes 74 28.4  82%436-132)  <0.001 51.5(34-65) 0.217
(Facebook, Twitter, Instagram) -0 ontly 99 37.9  939(48-154) 55(30-64)
Always 46 17.6  107.5(49-157) 53.5(36-63)
Never 9 34 87(45-107) 55(45-62)
Seldom 65 249 91(35-157) 52(34-65)
Viewing series/movies Sometimes 100 38.3 88(36-151) 0.723 53.5(30-65)  0.566
Frequently 63 24.1 89(46-146) 52(36-63)
Always 24 9.2 97(49-149) 55.5(36-64)
Never 84 322 87(35-154) 54°4(38-63)
Seldom 113 433 90(36-157) 534(34-65)
Gaming Sometimes 44 16.9 98(41-146) 0.679 _ 51(30-64) 0.028
Frequently 13 5.0 85(52-125) 48(39-63)
Always 7 27 92(49-135) 44(39-58)
Never 3 11 113%999-146) 37(30-62)
Seldom 45 172 93%41-149) 0.041 52(38-61)
Educational/Research purposes Sometimes 125 47.9  92°(35-157) ) 54(34-65) 0.134
Frequently 72 27.6 86(36-125) 53.5(39-65)
Always 16 6.1 82(45-135) 51.5(36-65)
Photography/Video Recording  Never 4 15 71(46-120) 0.140 56.5(39-62)  0.011
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Seldom 79 303  93(35-149) 510(30-63)
Sometimes 104 39.8  93.5(36-157) 53.5(39-65)
Frequently 53 203  83(48-146) 55(34-65)
Always 21 8.0  79(41-154) 53(36-64)
Never 2 0.8 75(70-80) 51.5(47-56)
Seldom 19 73 86(46-129) 54(39-64)
Listening to music Sometimes 43 165 98(35-144) _ 0.181 _51(39-63)  0.056
Frequently 86 33.0  91(36-157) 52.5(30-65)
Always 111 425 90(45-154) 55(34-65)

*: Variables are summarized as 'median (min.-max.)". **: Kruskal Wallis test; ***: a: different from the small
group, b: different from the medium group, c: different from the large group, d: different from the very large
group.

Correlation Between Reasons for Smartphone Use and Empathy and Addiction Scores
Correlation analyses showed a positive correlation between social media use frequency
and SAS scores (r=0.455, p<0.001) and a negative correlation between frequency of
educational/research use and SAS scores (r=-0.165, p=0.008). Gaming was negatively
correlated with TEQ scores (r=-0.179, p=0.040), while educational/research use, photography,
and music listening were positively correlated with TEQ scores (r=0.127, p=0.040; r=0.173,
p=0.005; and r=0.157, p=0.011, respectively). Correlation data between smartphone use and

empathy/addiction scores are shown in Table 4.

Table 4. Correlation Between Reasons for Phone Use and Scale Scores

SAS Communic Social Watc.hlng . Educational/ Taking Listening

. . series/  Gaming research photos/ .

score ation media . the music

films purposes videos

TEQ r -0.117 0.048 0.039 0.069 -0.179™ 0.127 0.173™ 0.157
score p 0.059 0.442 0.533 0.267 0.004 0.040 0.005 0.011
SAS r 1.000 -0.022 0.455™ 0.046 0.075 -0.165™ -0.104 0.012
score  p - 0.718 <0.001 0.458 0.229 0.008 0.094 0.851

*p<0.05,**p<0.01; r: Spearman's rho correlation coefficient

Relationship Between Smartphone Addiction Scores and Toronto Empathy Subscale
Scores

Correlation analysis revealed no significant relationship between total SAS and TEQ
scores. However, there was a positive correlation between SAS scores and responses to negative
TEQ items, including items 3, 5, 8, and 11 (p<0.001, r=0.117; p=0.001, r=0.198; p=0.012,
=0.155; p=0.004, =0.178, respectively). TEQ item 4 showed a negative correlation with SAS
scores (p=0.009). Further details of the correlation between empathy items and SAS scores are

provided in Table 5.
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Table 5. Correlation Between Empathy Questions and SAS

TEQ TEQ TEQ TEQ TEQ TEQ TEQ TEQ TEQ TEQ TEQ TEQ TEQ
1 2 3 4 5 6 7 8 9 10 11 12 13

SAS r 0.117 0.013 0.232" -0.162" 0.198" -0.089 -0.098 0.155" -0.089 -0.077 0.178" 0.050 0.105

score p 0.058 0.839 <0.001  0.009 0.001 0.151 0.113 0.012 0.151 0.215 0.004 0.417 0.091

*p<0.05,**p<0.01; r: Spearman's rho correlation coefficient

Question 3: I am not affected when someone close to me is happy

Question 4: I am happy to make people feel better

Question 5: When a friend starts talking about their problems, I try to change the subject
Question 8: I get angry when someone cries.

Question 11: When I see someone being treated unfairly, I do not feel sorry for them.

DISCUSSION

The primary aim of this study was to examine the relationship between smartphone
addiction, empathy levels, and demographic variables among medical students. In this study,
although there was no cutoff score on the scale, 33.7% of participants scored above the average
on the SAS. Studies from different countries reported smartphone addiction prevalence rates
ranging from 5.57% to 39.6% (Choudhury, S. et al., 2019). Among medical students, the rate
has been found to be 23.5% in a study by Oflu et al. (Oflu & Biikiilmez, 2022) and 48.6% in a
study by Yal¢in et al. (Yalgin et al, 2023). Given that smartphone addiction can impact
healthcare professionals by reducing focus and communication, potentially leading to errors in
patient care (Piscotty et al., 2013), these results are noteworthy.

In this study, nearly all participants used social networking sites, with frequent users
scoring higher on the SAS. The literature indicates that social networking is the most common
reason for smartphone use, with approximately 72% of young people accessing multiple online
sites (Lenhart, Duggan, Perrin, Stepler, Rainie & Parker, 2015). Similarly, a meta-analysis
revealed that 75% of medical students use social networking sites, although only 20% use them
for educational purposes (Guraya, 2016). Studies on social media usage indicate that it can yield
both positive and negative effects, including enhancing emotional security and life satisfaction
by fostering interpersonal connections (Park & Sung-Hui, 2015), but may also be associated
with distraction, sleep disorders, musculoskeletal and neurological problems, academic
performance issues, and social isolation (Beranuy, Oberst, Carbonell & Chamarro, 2009). The
negative impact of social media suggests that programs for early detection and intervention
could be beneficial for at-risk students.

The relationship between sociodemographic characteristics and smartphone addiction
remains inconclusive in existing studies. In our study, gender was the only demographic factor

that significantly correlated with smartphone addiction, with females scoring higher on both
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SAS and TEQ. In contrast to our finding, Choudhury et al. reported higher addiction rates
among males (Choudhury et al., 2019), while Rupani et al. found no significant association with
age or gender (Rupani et al.,, 2016). Internet addiction and digital gaming are generally
considered more prevalent among adolescent males, while smartphone addiction is higher
among females (Ektiricioglu, Arslantas & Yiiksel, 2020). The discrepancy in our study may
stem from gendered social constraints, leading women to seek more secure social interactions
through social media, despite higher empathy levels. Additionally, students living in
dormitories had higher addiction scores, possibly due to increased feelings of loneliness or
anxiety, prompting them to use smartphones more frequently. Encouraging face-to-face
communication in dorm settings could foster social and emotional development.

Research indicates that alcohol and substance users have higher internet and smartphone
addiction rates. Similarly, in this study, students who reported smoking or alcohol/substance
use had higher SAS scores and lower empathy scores. This finding aligns with the common
physiological predisposition that one addiction can increase susceptibility to other addictions
(Alagam, Culha, Sengiil & Tiimkaya, 2015).

A notable aspect of this study was the investigation of the effects of smartphone addiction
on empathy skills. While no significant relationship was observed between overall TEQ and
SAS scores, higher scores on specific negative TEQ items correlated positively with SAS
scores. Given that physicians' core duty is to help others, factors diminishing this motivation
could potentially contribute to future challenges in patient care, such as burnout, depression,
and anxiety (Hartanto, Quek, Tng & Yong, 2021).

Finally, students who used their phones for gaming had lower empathy scores. This
finding supports previous studies suggesting that digital games, often played alone in virtual
settings, may reduce empathy by limiting social interactions (Cankaya & Ergin, 2015).
Excessive gaming weakens social skills and may contribute to a less empathetic society. Thus,
promoting responsible gaming and encouraging social interactions are essential for
strengthening empathy.

This study has several limitations. First, it was conducted among students from a single
university in one geographic region of Turkey, limiting generalizability to all medical students
in the country. Second, addiction levels were self-reported through a survey, which may not
accurately reflect true addiction levels. Future research involving larger samples and one-to-

one interviews could validate or refute these findings. Despite these limitations, this study is

97



ISSN: 2147-7892, Cilt 13 Say1 1 (2025) 89-101 doi: 10.33715/inonusaglik.1583915
The Impact of Smartphone Addiction on Empathy Among Medical Students

Neslihan CANSEL, Elif Beyza AVCI, Biisra TUTAL, Fatma Zehra ALACA, Mobin GHAFFARI, Gamze KUMASOGLU,
Melike Sena CITIL, Sema KUCUKBILTEKIN, Feyza Nur TANER, ipek BALIKCI CICEK

the first to examine the relationship between smartphone addiction and empathy in Turkey and

offers preliminary data for future research.
CONCLUSION

No direct relationship was found between smartphone addiction and empathy. However,
female gender and high social media usage emerged as risk factors for addiction. Given the
increasing prevalence of smartphone addiction, identifying and addressing at-risk groups,

particularly among healthcare professionals, may contribute to improving service quality.

Note
The study was presented as an oral presentation at the 23rd International Eastern

Mediterranean Family Medicine Congress on 09-12 May 2024.
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ABSTRACT

This study aims to examine the Rational drug use (RDU) behaviours and influencing factors of Turkish and Syrian
health sciences students to understand the cultural and social factors affecting medication practices. The data were
collected between January-May (2024) by face-to-face survey method at a university in eastern Turkey. No sample
selection was made among Syrian students and the whole population (n=182) was included in the study. In order
to make a comparison, as many Turkish students as the number of Syrian students participating in the study were
selected by simple random sampling method. The study was completed with 322 students (Syrian=161,
Turkish=161). The mean RDU score of Syrian students was found to be statistically significantly higher than
Turkish students (p<0.05). Age, gender, marital status, and grade had an effect size of 11% on Syrian students'
RDU, while the same predictors had an effect size of 4% in Turkish students. When the cut-off point of the scale
was taken as 35 points, it was determined that both Syrian and Turkish students had low RDU levels. In addition,
sociodemographic factors were found to be effective in RDU.

Keywords: Cultural diversity, Health, Rational drug, Student.
(074

Bu ¢alisma, ilag uygulamalarini etkileyen kiiltiirel ve sosyal faktorleri anlamak igin Tiirk ve Suriyeli saglk
bilimleri &grencilerinin akilcr ilag kullammi (AIK) davramglarini ve etkileyen faktorleri incelemeyi
amaclamaktadir. Veriler Ocak-Mayis (2024) aylar1 arasinda Tiirkiye'nin dogusundaki bir iiniversitede yiiz yiize
anket yontemiyle toplanmistir. Suriyeli 6grenciler arasinda drneklem se¢imi yapilmamig ve tiim popiilasyon
(n=182) caligmaya dahil edilmistir. Karsilastirma yapabilmek i¢in ¢alismaya katilan Suriyeli 6grenci sayis1 kadar
Tirk O6grenci basit tesadiifi Ornekleme yontemi ile secilmistir. Calisma 322 ogrenci ile tamamlanmistir
(Suriyeli=161, Tiirk=161). Suriyeli 6grencilerin AIK puan ortalamas1 Tiirk 6grencilerden istatistiksel olarak
anlaml derecede yiiksek bulunmustur (p<0.05). Yas, cinsiyet, medeni durum ve smifin Suriyeli 8grencilerin AIK
tizerinde %]11'lik bir etki biiylikligii varken, aym yordayicilar Tiirk 6grencilerde %4'liik bir etki biiyiikligiine
sahiptir. Olgegin kesme noktast 35 puan olarak alindiginda hem Suriyeli hem de Tiirk dgrencilerin AIK
diizeylerinin diisiik oldugu belirlenmistir. Ayrica sosyodemografik faktdrlerin de AIK iizerinde etkili oldugu
bulunmustur.

Anahtar kelimeler: Akilci ilag, Kiiltiirel farklilik, Ogrenci, Saglik.
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INTRODUCTION

Drug use is a vital part of healthcare and plays an important role in saving millions of
lives every day. While drugs are one of the cornerstones of modern medicine, their misuse can
lead to serious health problems. Therefore, the correct and effective use of drugs plays a critical
role in the processes of protecting the health of individuals and treating diseases. However,
incorrect or unnecessary use of drugs can both harm the health of individuals and bring
additional financial burden to the health system. Therefore, rational use of drug, which refers
to the use of medicines in the right dosage, at the right time and for the right duration, is
becoming increasingly important in global health systems. In particular, problems such as side
effects and resistance development due to misuse of drugs are among the leading factors that
adversely affect public health (Atif et al., 2019; Goruntla et al., 2023; Kshirsagar, 2016;
Wiedenmayer et al., 2021). Furthermore, the latest data from IQVIA highlights that global
pharmaceutical spending has grown by 35% over the last five years, with a further 38% increase
expected by 2028 (IQVIA, 2024). Tiirkiye rank 19th in the world pharmaceutical market in
2022 (IEIS, 2023). In the next five years, it is estimated that there will be a significant increase
in pharmaceutical expenditures both in Tiirkiye and the rest of the world (IQVIA, 2024; iEiS,
2023). This situation shows that more rational use of drugs will come to the fore in parallel with
the increase in drug expenditures.

While medicines help prevent and treat diseases when used rationally, irrational drug use
has become a significant global health issue that is affecting societies by causing serious hazards
that threaten human health and even result in death (Akkaya & Kogasli, 2022; Yin, He, Shen,
Mu & Tang, 2022). Rational drug use (RDU) refers to the process of prescribing, dispensing,
and utilizing medications in the most effective, safe, and cost-efficient manner for the
prevention, diagnosis, and treatment of diseases. This approach ensures that the right
medication is provided to the right patient, in the correct dosage, for the appropriate duration,
and at the most reasonable cost. The goal of RDU is to maximize therapeutic outcomes while
minimizing adverse effects and unnecessary expenditures (IQVIA, 2024). The World Health
Organization (WHO) has developed various indicators to ensure the effective, safe, and
equitable use of medications in healthcare services. These indicators range from prescription
processes to the functioning of healthcare facilities and patient care (WHO, 2022), and it is
critical for health sciences students to comprehend these indicators. Irrational drug use has
many negative consequences for society, the environment, patients, the economy and resources.

Drug wastage, environmental pollution, increased mortality and morbidity, increased adverse
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drug reactions and hospitalisations are some of the consequences of irrational drug use (Geng,
2020). Excessive and inappropriate use of antibiotics has become an important global public
health problem that may affect future generations because it causes problems such as
development of bacterial resistance, frequent drug side effects, formation of resistant bacterial
infections and economic burden in health (Sahin, Apak, & Atar, 2017). Therefore, it is of great
importance that health sciences students, who will be the health professionals of the future, are
aware and knowledgeable about drug use. It is thought that it is important to determine the RDU
of health sciences students and the factors affecting it in order to prevent health problems caused
by irrational drug use in the future.

Cultural values, beliefs and practices, how individuals access health services, how they
perceive diseases and how they react to treatment methods are influential in drug use (Agbor,
Shey & Vubu, 2024; Ruiz, Vallejo, Abrigo & Salgado, 2023). In addition to biology and
environment, culturally determined attitudes towards illness and its treatment may also
influence how an individual responds to medication. While some cultures view suffering and
illness as inevitable and inappropriate for medication, others treat symptoms with
polypharmacy and often mix medications with herbal remedies. Cultural differences may have
an impact on adherence to medication regimens, as well as affect the placebo effect (McQuaid
& Landier, 2018). In a previous study, it was determined that some individuals avoid taking
medication due to the side effects of certain drugs or religious beliefs (Dzansi, Tornu & Chipps,
2020). Therefore, understanding the attitudes of individuals with different cultural backgrounds
towards medications can provide a more effective delivery of health services. Health sciences
students, who will be the health professionals of the future, may have different attitudes towards
rational drug use despite receiving similar training on the subject. These differences in attitudes
may be due to various cultural, educational, and personal factors. Therefore, the present study
aims to examine the level of rational drug use of health sciences students from different cultures

and to determine the factors affecting these attitudes.

Study Questions

- What is the level of knowledge of Turkish and Syrian health sciences students on
rational drug use?

- Is there a statistically significant difference between the RDU knowledge levels of
Turkish and Syrian health sciences students?

- What are the factors affecting the rational drug use knowledge levels of Turkish and

Syrian health sciences students?
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MATERIAL AND METHOD

Study design
The present study employs a descriptive and cross-sectional design to compare the level
of knowledge of Syrian and Turkish health sciences students regarding rational drug use and

the factors affecting it.

Participants and sampling

The population of the study consisted of students studying at the Vocational School of
Health Services of a state university in eastern Turkey. The whole population of Syrian students
(n=182) was included in the study and 161 Syrian students participated in the study. In order to
make a comparison, as many Turkish students as the number of Syrian students participating in
the study were selected by simple random sampling method. The study was completed with a

total of 322 students, 161 Syrian and 161 Turkish students.

Inclusion criteria
-Studying in health sciences,
-Being between the ages of 18-25,
-Having no communication barriers,
-Agreeing to participate in the study,
-Having no chronic diseases,

-Having no psychiatric or neurological conditions.

Exclusion criteria
-Filling in the survey forms incorrectly/incompletely,
-Asking to withdraw from the study whilst it is in progress,
-Having frozen enrollment/ being a passive student,

-Not being a Turkish/Syrian student.

Data collection tools

Data were collected using the "Participant Introduction Form" and the "Rational Drug
Use Scale", which were developed by the researchers based on a review of the relevant
literature.

Participant Introduction Form: The form inquiring about the sociodemographic

information of the students.
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Rational Drug Use (RDU) Scale: The scale was developed by Demirtas et al. in 2018
(Demirtas et al., 2018). The three-point Likert scale consists of 21 questions in total. Each
proposition has the options ‘true’, ‘false’ and ‘don't know’. There are 10 true and 11 false
statements in the scale. Correct answers are evaluated as 2 points, the answer "don't know" as
1 point, and incorrect answers as 0 points. A maximum of 42 points and a minimum of 0 points
can be obtained from the scale. Higher scores indicate higher levels of knowledge on rational
drug use. The cut-off point of the scale is 35 points. Individuals who score 35 points and above
on the scale are considered to have adequate knowledge of rational drug use. The original
Cronbach alpha value of the scale was reported to be 0.79 (Demirtas et al., 2018). In the present
study, the Cronbach alpha value of the scale was found to be 0.74.

Data collection

The study data were collected by face-to-face interview technique after the necessary
permissions were obtained by the researchers. Foreign students studying at universities in
Turkey are required to have a Turkish Proficiency Certificate. Additionally, the scale questions
were prepared in Turkish and English so that Syrian students could understand the questions. It
took approximately 10-15 minutes for the participants to fill in the questionnaire forms. After
the study data were collected, it was determined that among the participants, there were students
from different countries (Afghanistan: 1, Azerbaijan: 1, Ghana: 1, Iraq: 3, Iran: 1, Egypt: 1,
Somalia: 1, Sudan: 1). Since a small number of participants from different countries could not

accurately represent the population, these students were excluded from the study.

Data analysis

The data obtained from the study were evaluated in the SSPS 22 program. The Shapiro-
Wilk test was used to determine the normality of data distribution. Descriptive statistics,
independent groups t-test, multiple regression analysis and Cronbach's alpha tests were used to
analyze the data. p<0.05 was accepted as statistically significant. In addition using Kernel
Density Estimation (KDE), the distribution of the answers given by the Turkish and Syrian

students to the rational drug use questions were analyzed.

Limitations of the study
The limitations of the study include the fact that the study data were collected from only
one university and only two different cultures were compared, therefore, the data could not be

generalized to the population.
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Ethical considerations

Permission was obtained from the Health Sciences Scientific Research and Publication
Ethics Committee of a state university (2024-E.141803). Researchers followed the rules stated
in the Declaration of Helsinki throughout the research. Participants were informed about the

research by the researcher and their consent was obtained.
RESULTS

In the present study, it was found that the mean age of the Turkish health sciences students
was (20.834+2.41), 61.49% were female, 95.65% were single and 52.79% were second-year
students. The mean age of the Syrian participants was (21.25+6.33), 54.66% were male, 80.75%

were single and 50.31% were first-year students (Table 1).

Table 1. Frequency Analysis of Demographic Data

Variable Group n Percent
The average age= 20.83+2.41
Gender Male 62 38.51
Female 99 61.49
Turkish Marital status Single 154 95.65
Married 7 4.35
Grade Ist grade 76 47.21
2nd grade 85 52.79
Total 161 100
The average age= 21.254+6.33
Gender Male 73 54.66
Female 88 45.34
Syrian Marital status Single 130 80.75
Married 31 19.25
Ist grade 81 50.30
Grade 2nd grade 80 49.70
Total 161 100

In the study, the mean total score of rational drug use was (23.24+7.98) for the Syrian
students and (20.20+£3.56) for the Turkish students. It was found that both the Syrian and
Turkish students had low levels of rational drug use. It was also determined that the Syrian
students had statistically significantly higher scores on rational drug use compared to the

Turkish students (p<0.05) (Figure 1).
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Figure 1. Box Plot: Total Rational Drug Use Scores of the Turkish and Syrian Students

Using Kernel Density Estimation (KDE), the distribution of the answers given by the
Turkish and Syrian students to the rational drug use questions were analyzed. It was determined
that both groups were concentrated in the range of 20-25 points. The wide distribution of the
Syrian students' scores indicates that they possess more diverse attitudes and levels of

knowledge on rational drug use (Figure 2).
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Figure 2. "Histogram Comparative with KDE: Total Rational Drug Use Scores"

The results of the regression analysis performed among the Turkish students revealed that
variables such as age, gender, marital status, and grade level had a statistically significant effect
on rational drug use. The constant of the model was calculated as 22.90 (t=9.07, p<0.001),
which represents the expected rate of rational drug use when the values of all independent
variables in the model are zero. The analyses for the age variable show that the beta coefficient
is 0.30 (t=3.00, p=0.010) and has a positive effect, indicating that rational drug use increases
with increasing age. In terms of gender, the beta coefficient was 1.40 (t=2.14, p=0.027),
indicating that the male students used drugs more rationally compared to the female students.
The beta coefficient for marital status was -0.51 (t=-4.39, p=0.016), indicating a negative effect;
the married students were found to use drugs less rationally than the single students (Table 2).

According to the results of the regression analysis performed for the Syrian students, the
constant of the model was determined as 20.28; this value is statistically significant (t=7.38,
p<0.001). According to the results of the analysis, the beta coefficient of the age variable was
found to be 0.44, higher among the Syrian students compared to the Turkish students (t=5.20,
p=0.041). The beta coefficient calculated for the gender variable was 1.91 (t=2.14, p=0.033),

indicating that the male students used drugs more rationally than the female students. In terms
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of marital status, the beta coefficient was 0.62 (t=0.41, p=0.040), indicating that the married

Syrian students used drugs more rationally compared to the single Syrian students (Table 2).

Table 2. Factors Affecting the Rational Drug Use of the Turkish and Syrian Health Sciences Students

Model Unstandardized Standardized
coefficients coefficients
Model B SE  Beta t Sig R R- F p
squared
Constant 2290 1.052 - 9.07 0.000 0.15 0.04 0.74 0.0372
Age .04 .007 30 030 0.010
Turkish  Gender 78 178 1.40  2.14  0.027
Marital status .81 253 -51 439 0.016
Grade 15 125 29  1.01 0.001
Constant 20.28 93 - 7.38 0.000 0.34 0.11 3.27 0.004°
Age .06 .007 44 052 0.041
Syrian  Gender 2.33 178 191 2.14 0.033
Marital status .87 229 .62 41 0.040
Grade .30 .84 43 45 0.038

a Predictors: (Constant), age, gender, marital status, grade
b Predictors: (Constant), age, gender, marital status, grade
¢ Dependent Variable: Rational drug use

DISCUSSION

In the present study, the rational drug use habits of students from different cultural
backgrounds and the sociodemographic factors affecting these habits were examined.
Considering that there is a limited number of studies on drug use in developing countries, this
study is considered to be significant in terms of revealing the current situation regarding rational
drug use on the basis of cultural factors. The findings show that cultural differences can play a
decisive role in drug use decisions.

The cut-off point of the rational drug use scale is 35 points. The level of rational drug use
knowledge of participants who score at or above the cut-off point is considered adequate. In the
present study, the mean rational drug use scores of both the Turkish and Syrian students were
found to be low. The mean rational drug use score of the Syrian students (23.24+7.98) was
statistically significant compared to the mean score of the Turkish students (20.2043.56)
(Figure 1). The Syrian students had a higher mean score compared to the Turkish students,
which suggests that the Syrian students' scores exhibited a wider variation (higher standard
deviation), which may indicate the diversity of the impact of different cultural backgrounds on
rational drug use attitudes. In a previous study, Turkish adults were found to have poor rational
drug use attitudes (Yilmaz, Altun, & Kilig, 2016). Similarly, in a study conducted by Aslan et
al. with university students, it was reported that the participants had poor attitudes towards

rational drug use (Aslan, Cinar, Ertlirk & Baysal, 2023). In a study, it was reported that Syrian
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migrants exhibited deficiencies in general drug use, treatment compliance and understanding
of herbal medicines (Deger, Sezerol & Atak, 2023). Another study conducted in Syria showed
that antibiotic combinations are alarmingly widely prescribed and pose a risk to global health
by promoting the development of resistance (Tomas & Aljadeeah, 2022).

Kernel Density Estimation (KDE) was used to examine the distribution of the Turkish
and Syrian students' responses to questions on rational drug use. The majority of the scores of
the Turkish students were concentrated in the range of 20 to 25 (Figure 2). This indicates that
the Turkish students generally have similar attitudes and knowledge regarding rational drug
use. Moreover, the distribution is narrower and has a distinct peak, indicating that the responses
are more consistent. The distribution of the Syrian students' scores is broader, with a wider
range from 0 to 40+ (Figure 2). This indicates that the Syrian students have a more diverse
range of attitudes and knowledge on rational drug use. Syrian students studying in Turkey
migrated to the country due to the civil war in their homeland and come from different regions
of Syria. Therefore, it is expected that the score distribution of Syrian students would be in a
wide range. Additionally, the fact that the score distributions of both the Turkish and Syrian
students are concentrated in the range of 20-25 points may indicate a common level of
knowledge and attitude.

Multiple regression analysis was performed to determine the factors affecting rational
drug use among health sciences students. The results of the analysis show that age has a positive
effect on rational drug use in both groups; however, this positive effect was more pronounced
in the Syrian student group. The effect of gender was much more pronounced among the Syrian
students, which may stem from different cultural or social factors. Significant effects of marital
status were observed for both groups; however, the low number of married participants (Table
1) limits the interpretation of the validity of these results for a general population. The present
study revealed that the effect of educational level on rational drug use was larger among the
Syrian students compared to the Turkish students.

In the study, the capacity of sociodemographic characteristics to explain the variance of
rational drug use was 4% in the Turkish students and 11% in the Syrian students. The data
revealed that the model explained rational drug use more effectively for the Syrian students
compared to the Turkish students (Table 2). This emphasizes the differences in
sociodemographic factors affecting rational drug use between the Turkish and Syrian students.
It is observed that the Syrian students have sociodemographic characteristics that are more

explanatory of rational drug use in comparison to the Turkish students. This may be due to the
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fact that the Syrian students have different living conditions, cultural differences and perhaps a
more troubled background compared to the Turkish students. In particular, the fact that the
Syrian students have suffered traumatic experiences such as war and migration may increase

the impact of psychosocial factors on drug use.
CONCLUSION

The present study revealed that both the Syrian and Turkish students had low levels of
rational drug use. The Syrian students were found to use drugs more rationally than the Turkish
students. In the study, sociodemographic characteristics explained 4% of the variance of
rational drug use for the Turkish students and 11% for the Syrian students. It was found that
the students' own cultural and social norms were effective in their decisions concerning
medication use. Based on these findings, it can be suggested to raise awareness regarding the
differences in intercultural rational drug use, particularly among students who will be future
health professionals, to consider sociodemographic characteristics when evaluating rational

drug use, and to conduct future studies with larger groups and different cultures.

REFERENCES

Agbor, A. P., Shey, N. D. & Vubu, Y. E. (2024). Examining Barriers to the utilization of malaria control and
prevention services in the south west region, Cameroon. Journal of Health, Medicine and Nursing, 10(5),
30—42. https://doi.org/10.47604/jhmn.3038

Akkaya, A. & Kogasli, S. (2022). Saglik Bilimleri fakiiltesinde 6grenim goren iiniversite dgrencilerinin akilci ilag
kullanimu ile ilgili bilgi diizeylerinin belirlenmesi. Giimiishane Universitesi Saglik Bilimleri Dergisi, 11(1),
246-256. https://doi.org/10.37989/gumussagbil. 751195

Aslan, S., Cinar, E., Ertiirk, N. E. F. E. & Baysal, P. (2023). Investigation of the relationship between rational drug
use and healthy lifestyle behaviours of university students. Global Health Promotion, 30(3), 23-30.
https://doi.org/10.1177/17579759221134054

Atif, M., Asghar, S., Mushtaq, 1., Malik, I., Amin, A., Babar, Z.-U.-D. & Scahill, S. (2019). What drives
inappropriate use of antibiotics? A mixed methods study from Bahawalpur, Pakistan. Infection and Drug
Resistance, 687-699.

Deger, M. S., Sezerol, M. A. & Atak, M. (2023). Rational drug and antibiotic use status, E-Health Literacy in
Syrian Immigrants and related factors: a cross-sectional study. Antibiotics, 12(10), 1531.
https://doi.org/10.3390/antibiotics 12101531

Demirtas, Z., Dagtekin, G., Saglan, R., Alaiye, M., OI}sﬁz, M. F., Isikli, B., ...Metintasg, S. (2018). Akilci ilag
kullanimi dlgegi gegerlilik ve giivenilirligi. ESTUDAM Halk Saglig: Dergisi, 3(3), 37—46.

Dzansi, G., Tornu, E. & Chipps, J. (2020). Promoters and inhibitors of treatment adherence among HIV/AIDS
patients receiving antiretroviral therapy in Ghana: Narratives from an underserved population. PloS One,

15(3), €0230159. https://doi.org/10.1371/journal.pone.0230159

Geng, S. (2020). Evaluation of rational drug use practices in terms of medical ethics (Master's thesis, Bursa Uludag
University (Turkey)).

112



ISSN: 2147-7892, Cilt 13 Say1 1 (2025) 102-113 doi: 10.33715/inonusaglik.1594026
Rational Drug Use in Health Sciences Students and Affecting Factors: A Cross-Cultural Overview
Hanife CELIK, Seher CEVIK AKTURA, Mehmet KAPLAN

Goruntla, N., Ssesanga, J., Bommireddy, B. R., Thammisetty, D. P., Kasturi Vishwanathasetty, V., ...Bukke, S.
P. N. (2023). Evaluation of rational drug use based on who/inrud core drug use indicators in a secondary
care hospital: a cross-sectional study in western Uganda. Drug, Healthcare and Patient Safety, 125-135.

IEIS. (2023). Diinya ve Tiirkiye Ila¢ Pazari. https://www ieis.org.tr/tr/dunya-ve-turkiye-ilac-pazari (Access Date:
09.09.2023).

IQVIA. (2024). Global Medicine Spending and Usage Trends: Outlook. https://www.iqvia.com/insights/the-iqvia-
institute/reports-and-publications/reports/the-global-use-of-medicines-2024-outlook-to-2028 (Access
Date: 16.01.2024).

Kshirsagar, N. A. (2016). Rational use of medicines: Cost consideration & way forward. Indian Journal of Medical
Research, 144(4), 502-505. DOI: 10.4103/0971-5916.200901

McQuaid, E. L. & Landier, W. (2018). Cultural issues in medication adherence: disparities and directions. Journal
of general internal medicine, 33, 200-206.

Ruiz, C. B. T., Vallejo, M. A. L., Abrigo, S. G. T. & Salgado, D. M. G. (2023). Pandemic by covid-19, a view from
the andean cosmovision mn the shuar community. Enfermeria Investiga, 8(4), 3-9. https://orcid.org/0000-
0002-9116-8639

Sahin, K., Apak, R. & Atar, H. H. (2017). TUBA-Rational antibiotic use in human and animal health and antibiotic
resistance report. TUBA-Food and Nutrition Working Group. Turkish Academy of Sciences Publications.
https://www.tuba.gov.tr/tr/yayinlar/suresiz-yayinlar/raporlar/tuba-insan-ve-hayvan-sagliginda-akilci-
antibiyotik-kullanimi-ve-antibiyotik-direnclilik-raporu-1 (Access Date: 18.05.2024).

Tomas, A. & Aljadeeah, S. (2022). The overlooked issue of outpatient combination antibiotic prescribing in low-
and  middle-income  countries: an  example from  Syria.  Antibiotics, 11(1), 74.
https://doi.org/10.3390/antibiotics 11010074

WHO. (2022). Promoting rational use of medicines. https://www.who.int/activities/promoting-rational-use-of-
medicines/ (Access Date: 10.10.2024).

Wiedenmayer, K., Ombaka, E., Kabudi, B., Canavan, R., Rajkumar, S., Chilunda, F., ...Stoermer, M. (2021).
Adherence to standard treatment guidelines among prescribers in primary healthcare facilities in the
Dodoma region of Tanzania. BMC Health Services Research, 21, 1-10. https://doi.org/10.1186/s12913-
021-06257-y

Yilmaz, D., Altun, N. & Kilig, M. (2016). Determination of rational drug use behaviors of adult individuals-a
cross-sectional study from Turkey. Current Health Sciences Journal, 42(1), 12. doi:

10.12865/CHSJ.42.01.02

Yin, C., He, X., Shen, K., Mu, X. & Tang, F. (2022). Knowledge and behavior in rational drug use among college
students in Zunyi City. Risk Management and Healthcare Policy, 121-131.

113



Inénii Universitesi Saghk Hizmetleri Meslek Yiiksekokulu Dergisi Journal of Inonu University Health Services Vocational School
ISSN: 2147-7892, Cilt 13, Say1 1 (2025) 114-128 ISSN: 2147-7892, Volume 13, Issue 1 (2025) 114-128
doi: 10.33715/inonusaglik.1381382 doi: 10.33715/inonusaglik.1381382

Original Article / Arastirma Makalesi

HEMSIRELERIN ILAC GUVENLIGI YETERLILiIGININ DEGERLENDIRILMESI

Assessment of Medication Safety Competence of Nurses

Sevda KORKUT' Tiirkan ULKER?
Erciyes Universitesi Saglhk Bilimleri Fakiiltesi, Kayseri
’Nevsehir Hact Bektas Veli Universitesi, Semra ve Vefa Saglik Bilimleri Fakiiltesi, Nevsehir

Gelis Tarihi/ Received: 25.10.2023 Kabul Tarihi/ Accepted: 27.11.2024

0z

Bu caligma, hemsirelerin ila¢ giivenligi yeterliligini bilgi, beceri ve tutumlara dayali olarak degerlendirmek
amactyla yapilmistir. Tanimlayici kesitsel tipte yiiriitiilen bu arastirma Tiirkiye genelinde ¢alisan 424 hemsirenin
katilimi ile tamamlanmustir. Arastirma verilerini toplamak amaci ile tanitic1 6zellikler anket formu ve Hemgireler
I¢cin Ila¢ Giivenligi Yeterlilik Olgegi kullanilmistir. Arastirmanin verileri Google formlar iizerinden olusturulan
cevrimici anketler araciligtyla elektronik ortamda toplanmistir. Katilimeilarin ilag giivenligi toplam puan
ortalamasinin  158.7+16.84 oldugu saptanmistir. Bu c¢alismanin sonucunda hemsirelerin ilag giivenligi
yeterliliginin iyi diizeyde oldugu belirlenmistir. Ayrica hemsirelerin hasta merkezli ilag yonetimi, giivenlik
sorunlarinin iyilestirilmesi, etkileyen faktdrlerin yonetimi, giivenli risk yonetimi, multidisipliner isbirligi ve
hemsirelik mesleginde sorumluluk gibi bagliklarda da kendilerini yeterli gordiikleri saptanmistir. Hasta
giivenliginin saglanmasi1 ve siirdiiriilmesinde Onemli parametrelerden biri olan ilag giivenligi konusunda
hemsirelerin yeterlilik diizeyinin yiiksek olmasi 6nemlidir. Caligmanin farkli ve daha biiyiikk 6rneklemlerde
yapilmasi, egitim miidahaleleri ile uzun doénem izlemlerin yapilmasi ve sonuglarin degerlendirilmesi
Onerilmektedir.

Anahtar kelimeler: Hasta giivenligi, Hemsirelik, Ilac giivenligi, Yeterlilik.

ABSTRACT

This study was conducted to assess the medication safety competence of nurses based on knowledge, skills and
attitudes. This descriptive cross-sectional study was completed with the participation of 424 nurses working
throughout Turkey. Descriptive characteristics questionnaire form and Medication Safety Competence Scale for
Nurses were used to collect the research data. The data of the study were collected in electronic environment
through online surveys created through Google forms. The mean total medication safety score of the participants
was 158.7+16.84. As a result of this study, the medication safety competence of nurses was at a satisfactory level.
In addition, it was found that nurses considered themselves competent in titles such as patient-centered medication
management, improvement of safety problems, management of effecting factors, safe risk management,
multidisciplinary collaboration and responsibility in nursing profession. It is important that nurses have a high
level of competence in medicine safety, which is one of the important parameters in ensuring and maintaining
patient safety. It is recommended that the study be conducted in different and larger samples, that long-term follow-
ups be conducted with educational interventions and that the results be evaluated.

Keywords: Competence, Medication safety, Nursing, Patient safety.
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GIRIS

Nitelikli hizmet sunmanin 6nemli gostergelerinden biri olan hasta giivenligi saglik
hizmetlerinde kalitenin 6nemli bir parcasidir (Vaismoradi, Tella, Logan, Khakurel ve Vizcaya-
Moreno, 2020). Hasta giivenligi bir hastay1 istenmeyen ya da saglik bakima ile iliskili olas1 bir
zarardan uzak tutma durumunu ya da “saglik hizmetlerinin sunumu sirasinda kisilere
verilebilecek zarar1 6nlemek amaciyla saglik kurumlar1 ve bu kurumlarda ¢alisanlarin aldig:
Onlemlerin tamamini kapsayan genis bir kavramdir (Ci¢cek Korkmaz, 2018; Korkutan ve Kurt,
2021). Hasta giivenligini ve bakim sonuglarin1 olumsuz etkileyerek hastalarin zarar gérmesine
neden olabilen tibbi hatali uygulamalar saglik hizmetinin sunumu siirecinde ortaya ¢ikan en
onemli hasta giivenligi konularindan biridir (Vaismoradi vd., 2020).

Hasta giivenligini tehdit eden ve en yaygin goriilen tibbi hatalardan biri olan ilag hatalari
hayati 6nem tasiyan (sakatlik, hastalik ve 6liim) durumlar ile ilgili oldugundan son derece 6nem
tagimaktadir (Alsabri vd., 2024; Rodziewicz ve Hipskind, 2018). Yapilan bu hatalar, bireylerin
hastanede kalis siirecini uzatmakta, morbidite ve mortalite oranlarinin ylikselmesine ve olusan
komplikasyonlar neticesinde maliyet artisina ve hastalar iizerinde spiritiiel sorunlara sebep
olabilmektedir (Shetty, 2022; Vaismoradi vd., 2020). Ayrica bu hatalarin ortaya ¢ikis1 saglik
profesyonellerinin de motivasyonunu ve kendine olan giivenini etkilemektedir (Robertson ve
Long, 2018). Yasanan bu olumsuzluklar toplumda saglik hizmetlerine karsi olan giiven
duygusunda zedelenmeye ve saglik bakim taleplerinin azalmasina neden olabilmektedir
(Mistri, Badge ve Shahu, 2023).

Ilag Hatalarmi1 Rapor Etme ve Onleme Koordinasyon Konseyi (NCCMERP) tarafindan
ilag hatasi; “saglik calisaninin, hastanin veya tiiketicinin kontroliinde iken, hastanin uygun
olmayan ilac1 almasina ya da hastanin ilagtan zarar gérmesine neden olan dnlenebilir bir olay”
olarak tanimlanmaktadir (NCCMERP, 2015). Diinya Saglik Orgiitii, ilag¢ hatalarinin kiiresel bir
sorun olduguna dikkat c¢ekmekte, ila¢ hatalarinin azaltilmasi ve hasta giivenliginin
iyilestirilmesi i¢in diinya ¢apinda hiikiimetlerin ve tibbi kurumlarin ilag¢ giivenligini iyilestirmek
icin stratejiler ve kilavuzlar gelistirmesini tesvik etmektedir (WHO, 2016). Diinya ¢apinda
bircok tlilke, ila¢ uygulamalarinda ulusal hasta giivenlik sistemleri olusturarak politikalar
uygulamistir (Ha, Lee, Song, Lim ve Shin, 2020; Hwang, Lee ve Park, 2013; Koyama, Maddox,
Li, Bucknall, Westbrook, 2020; NHS Improvement, 2018; Rodziewicz ve Hipskind, 2018). Bu
giivenlik sistemleri kapsaminda ilag kullanimina bagli gelisen etkilerin belirtildigi raporlama

sistemleri, ila¢ kullanima ile ilgili rehberler ve protokoller gibi bir¢ok uygulama yer almaktadir
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(Ha vd., 2020; Rodziewicz ve Hipskind, 2018). Literatiir incelendiginde ilag hatalarinin 6nemli
kisminin 6nlenebilir oldugu ifade edilmektedir (Hodkinson vd., 2020; WHO, 2016).

Tibbi hatalar tiim saglik calisanlart i¢in 6nemli bir konudur. Ancak hemsirelerin hasta
bakiminda anahtar rol oynamalari, bagimli ve bagimsiz fonksiyonlarla bircok gorev
istlenmeleri gibi nedenlerle diger saglik tiyelerine gore daha sik tibbi hata riski ile kars1 karsiya
kaldiklar1 ifade edilmektedir. Bu nedenle tibbi hatalar hemsireler acisindan daha biiyiik bir
Onem tasimakta ve tibbi hatalarin 6nlenmesinde de hemsirelere daha fazla sorumluluk
diismektedir (Avsar, Atabek Armutcu ve Karaman Ozlii, 2016; Er ve Altuntas, 2016;
Kiiciikoglu, As1 Karakas ve Celebioglu, 2016).

Hemsirelerin ilag giivenligi konusunda énemli bir role sahip oldugu diinya ¢apinda kabul
edilen bir gergektir. Ciinkii hemsireler c¢alisma siirelerinin biiylik bir kismini ilag
uygulamalarina ayirmaktadirlar ve ilag hatalari, hemsirelerin karsilastiklart tibbi hatalar
arasinda ilk sirada yer almaktadir (Gaffney, Hatcher ve Milligan, 2016; Rohde ve Domm,
2018). Hemsireler ilag isteminin alinmasindan; ilaglarin temin edilmesi, hazirlanmasi, hastaya
uygulanmasi, kaydedilmesi, uygulama sonrasi ilacin hastadaki etkilerinin izlenmesi ve ilaglari
hakkinda hastaya egitim verilmesinden sorumludurlar. ila¢ uygulama siirecinin bir¢ok
asamasinda gorev alan hemsireler; biiyiik ¢ogunlukta ilaglarin uygulanmasi ve hatanin hastaya
ulastig1 en kritik noktada yer almalar1 nedeniyle ilag hatalarinin azaltilmasinda ve 6nlenmesinde
onemli role sahiptirler (Eraydin, Tezcan ve Kog, 2019; Hemsirelik Y®6netmeligi, 2010; Intepeler
ve Dursun, 2012). Bu nedenle hemsirelerin ilag giivenligi konusundaki yeterliligi biiylik 6nem
tasimaktadir (Gaffney vd., 2016; Thelen, 2022). Hemsirelerin hasta giivenligi yeterliligi
lizerine bazi arastirmalar yapilmistir. Ayrica Hemsireler icin Kalite ve Giivenlik Egitimi
(QSEN), hemsirelik miifredatinin lisans 6ncesi hemsirelik 6grencilerini mezun etmek i¢in kalite
ve glivenlik yeterliliklerini icermesi gerektigini dnermektedir (Barton, Armstrong, Preheim,
Gelmon ve Andrus, 2009; Bianchi vd., 2016; Cronenwett, Sherwood ve Gelmon, 2009). Ancak
uygulamada hemsirelerin ilag¢ giivenligi yeterlili§i konusunda fazla arasgtirma yapilmamus,
teorik tanimlarin ve 6l¢lim araclarinin gelistirilmesi saglanmistir. Bu ¢alisma, hemsirelerin ilag
giivenligi yeterliligini bilgi, beceri ve tutumlara dayali olarak degerlendirmek amaciyla

yapilmigstir.
GEREC VE YONTEM

Arastirmanin Tipi

Bu calisma tanimlayici kesitsel tipte bir arastirma olarak yiiriitiilmiistiir.
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Arastirmanin Evren ve Orneklemi

Aragtirmanin evrenini, Tiirkiye geneli yatakli tedavi kurumlarinda calisan hemsireler
olusturmustur. Arastirma kapsamina; 18 yas iizerinde, Tiirkiye geneli yatakli tedavi
kurumlarinda en az 6 aydir klinik hemsiresi olarak ¢alisan, en az hemsirelik lisans mezunu olan
ve arastirmaya katilmaya goniillii olan hemsireler dahil edilmistir. Arastirmanin 6rneklemini
belirlemek i¢in Arastirma Orneklemi icin TURCOSA (Turcosa Analytics Ltd Co, Tiirkiye,
www.turcosa.com.tr) programinda 0,05 giiven araligi, 0,20 etki biiyiikligi ile %95 gii¢ icin
hesaplama yapilmis ve Orneklem biiyiikliigiiniin 325 kisi olmas1 gerektigi saptanmistir.
Arastirma Orneklemine ulasilmasinda, kartopu Ornekleme yontemi kullanilmis, ¢evrim igi
olarak hazirlanan veri toplama formlar1 ilk olarak arastirmaya katilmayi kabul eden ve
arastirmanin dahil edilme kriterlerine uyan katilimcilara gonderilmistir. Daha sonra
katilimcilardan veri toplama formlarimi tanidiklar1 hemsirelere iletmeleri konusunda destek
alimmustir. Aragtirma Nisan 2023-Agustos 2023 tarihleri arasinda Tiirkiye genelinde ¢alisan 424

hemsirenin katilimi ile tamamlanmuistir.

Verilerin Toplanmasi ve Veri Toplama Araglar:

Arastirma verilerini toplamak amaci ile tanitic1 6zellikler anket formu ve Hemsireler I¢in
Ilag Giivenligi Yeterlilik Olgegi kullanilmustir.

Tamtica Ozellikler Anket Formu: Arastirmacilar tarafindan olusturulan bu form iki
boliimden olusmaktadir. Birinci bolimde katilimcilarin yas, cinsiyet, egitim diizeyi gibi
demografik 6zelliklerinin yer aldig1 sorular bulunmaktadir. Ikinci béliim ise katilimcilarm
calisma 6zellikleri ve ilag giivenligine iliskin bilgilerinin yer aldig1 sorulardan olugsmaktadir.

Hemsireler Icin Tla¢ Giivenligi Yeterlilik Olgegi: Park ve Seomun (2020) tarafindan
gelistirilen 6lcegin Tiirkce gecerlik ve giivenirlik calismas1 Korkut ve Ulker (2023) tarafindan
yapilmistir. Besli likert tipte olan 6l¢ek 6 alt faktor ve 36 maddeden olusmakta olup 6l¢ekten
en diisiik 36 en yiiksek 180 puan alinabilmektedir. Olgegin Cronbach’s alpha katsayis1 0.96 ve
her faktdriin degeri 0.77 ile 0.91 arasinda olarak bulunmustur. Olgek “hasta merkezli ilag
yonetimi” (9 madde), “giivenlik sorunlarinin iyilestirilmesi” (8 madde), "etkileyen faktorlerin
yonetimi" (6 madde), “giivenli risk yonetimi” (6 madde), "multidisipliner igbirligi" (4 madde)
ve “hemsirelik mesleginde sorumluluk” (3 madde) alt boyutlarindan olusmaktadir. Bu

calismada 6lcegin Cronbach’s alpha katsayist 0.979 olarak saptanmustir.

Arastirmanin Simirhhiklar:
Bu ¢aligmada verilerin online anket yontemiyle toplanmasi ¢aligmanin bir simirliligidir.

Ayrica sosyal medya kullanmayan hemsirelere ulagilamamis olmasi diger bir sinirliliktir.
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Verilerin Toplanmasi

Aragtirmanin verileri Google formlar araciligiyla olusturulan c¢evrim i¢i anketler
araciligiyla toplanmistir. Google formlar tizerinden arastirma i¢in olusturulan link sosyal medya
aglar1 araciligiyla katilmecilara ulastirilmistir. Linke tiklanmasiyla katilimeilara ilk 6nce
bilgilendirilmis goniillii olur formu sunulmustur. Arastirmaya katilmak isteyen katilimcilardan
arastirmaya katilmay1 kabul ediyorum kutucugunu isaretleyerek calismaya devam etmeleri

istenmistir.

Verilerin Degerlendirilmesi

Aragtirmadan elde edilen veriler IBM SPSS Statistics 25 (IBM Corp, Armonk, NY, ABD)
programi ile analiz edilmistir. Tanimlayici istatistikler frekans (n), ylizde (%) ve
ortalamatstandart sapma degerleri ile sunulmustur. Verilerin normal dagilima uygunlugu
histogram, Q-Q grafikleri ve Shapiro-Wilk testi ile degerlendirilmistir. Olgegin degiskenlere
gore dagilimini incelemek amaciyla Bagimsiz Orneklem T testi ve Tek Yonlii Varyans Analizi

kullanilmistir. Karsilastirmalarda p<0.05 degeri istatistiksel olarak anlamli kabul edilmistir.

Arastirmanin Etik Yonii
Calismanin yiiriitiilebilmesi i¢in Universite Etik Kurulu’ndan 27/12/2022 tarih ve 611
say1 ile etik kurul onay1 alinmistir. Ayrica aragtirmaya katilan hemsirelere ¢alisma hakkinda

bilgi verildikten sonra goniillii bilgilendirilmis yazili onaylar1 alinmistir.
BULGULAR

Katilimcilarin yas ortalamasi 36.33+7.62 olup, %84.9’unun kadin, %91.7’sinin lisans
egitimini tamamlamis, %29.7’sinin meslekte ve bulundugu kurumda calisma yilinin 6-10 yil
oldugu, %77.1’inin gece-giindiiz vardiyasinda calistigt ve %37.5’inin dahiliye kliniginde
calistig1 belirlenmistir. Hemsirelerin %80.2’sinin ila¢ giivenligi ve/veya ilag uygulamalar
konusunda herhangi bir egitim programina katildigi, egitim programina katilanlarin %75.5’inin
hizmet i¢i egitim programlarina katildigt ve %54’linlin ise ila¢ giivenligi ve/veya ilag
uygulamalar1 hakkinda yayimnlanan yayinlar ve yapilan ¢aligmalar1 takip ettigi saptanmigtir

(Tablo 1).

Tablo 1. Hemsirelerin Tanitict Ozelliklerinin Dagilimi

Ozellikler n(%)
Yas (Ort£SS) 36.33+7.62
Yas gruplan
20-29 yas 114(26.9)
30-39 yas 229(54.0)
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40-49 yas 68(16.0)
50-59 yas 13(3.1)
Cinsiyet
Kadin 360(84.9)
Erkek 64(15.1)
Egitim diizeyi
Lisans 389(91.7)
Yiiksek Lisans 32(7.6)
Doktora 3(0.7)
Toplam ¢alisma siiresi
Bir yil altinda 14(3.3)
1-5 yil 96(22.6)
6-10 y1l 126(29.7)
11-15 y1l 101(23.9)
16-20 y1l 30(7.1)
21 yil ve lizeri 57(13.4)
Su anki kurumunda ¢alisma siiresi
Bir yi1l altinda 27(6.4)
-5yl 125(29.5)
6-10 y1l 126(29.7)
11-15 y1l 81(19.1)
16-20 y1l 22(5.2)
21 yil ve iizeri 43(10.1)
Calisma sekli
Giindiiz 92(21.7)
Gece 5(1.2)
Gece-giindiiz 327(77.1)
Gorev yaptig1 birim
Cerrahi klinigi 121(28.5)
Dahiliye klinigi 159(37.5)
Yogun bakim 102(24.1)
Acil servis 42(9.9)
Ilac giivenligi ve/veya ila¢ uygulamalar1 konusunda egitim programia katilma durumu
Evet 340(80.2)
Hayir 84(19.8)
ilag giivenligine yonelik egitimin nereden ahndig
Hizmet i¢i egitim 320(75.5)
Kongre 5(1.2)
Sempozyum 15(3.5)

ilag giivenligi ve/veya ila¢ uygulamalar1 hakkinda yaymlanan yaymlar ve yapilan calismalari takip etme
durumu

Evet 229(54.0)

Hayir 195(46.0)

Katilimeilarin Hemsireler icin Ilag Giivenligi Yeterlilik Olgegi ve alt boyutlarmdan aldig1
puanlar incelendiginde; Hasta Merkezli Ilag Y&netimi alt boyut skorunun 40.9+4.02, Giivenlik
Sorunlarinin Iyilestirilmesi alt boyut skorunun 34.7+4.21, Etkileyen Faktorlerin Yonetimi alt
boyut skorunun 26.5+3.00, Giivenli Risk Yonetimi alt boyut skorunun 25.9+3.51,
Multidisipliner Isbirligi alt boyut skorunun 17.5+2.26 ve Hemsirelik Mesleginde Sorumluluk
alt boyut skorunun 12.9£1.95 oldugu belirlenmistir. Katilimcilarin o6lgek toplam puan

ortalamasinin ise 158.7+16.84 oldugu saptanmistir (Tablo 2).
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Tablo 2. Katiimcilarin Hemsireler icin Ila¢ Giivenligi Yeterlilik Olgegi ve Alt Boyut Puan Ortalamalarmin
Dagilimi

Olcek alt boyutlar Ort+SS Min-Maks Cronbach’s
Alpha
Hasta Merkezli fla¢ Yonetimi 40.9+4.02 27-45 0.943
.Gl.lven.h.k SOY},lnlaI‘ll’lll’l 3474421 23-40 0.941
lyilestirilmesi
Etkileyen Faktorlerin Yonetimi 26.5+3.00 18-30 0.910
Giivenli Risk Yonetimi 25.9+3.51 10-30 0.938
Multidisipliner Isbirligi 17.5+2.26 11-20 0.950
Hemgsirelik Mesleginde Sorumluluk 12.9+1.95 5-15 0.880
Toplam 158.7+16.84 108-180 0.979

Katilimcilarin 6lgek toplam puan ortalamasinin egitim diizeyi, gorev yaptig1 birim, ilag
giivenligi ve/veya ila¢ uygulamalar1 konusunda egitim programina katilma durumu, ilag
giivenligi ve/veya ilag uygulamalar1 hakkinda yayinlanan yayinlar ve yapilan ¢aligsmalar takip

etme durumuna gore anlamli farklilik gosterdigi belirlenmistir (Tablo 3).

TARTISMA

Hemsireler ilag uygulama siirecinin giivenli bir sekilde yonetilmesinde merkezi bir rol
oynamaktadir. ila¢ hatalari, dogrulama, hazirlama veya uygulama gibi tedavi siirecinin
herhangi bir asamasinda ortaya ¢ikabilmektedir (Park ve Han, 2022). Yapilan ¢alismalarda, ilag
hatalarina katkida bulunan faktorler degerlendirilmis ve ilag hatalarinin kismen beceri
eksikliginden ve yetersiz egitimden kaynaklandig1 saptanmustir. Ila¢ hatalariyla iliskili diger
faktorler arasinda yanlis iletisim, yogun ¢aligma ortami, ilacin hazirlanmasi ve uygulanmasinin
tekrar kontrol edilememesi ve siklikla bagka bir hemsirenin neden oldugu sorunlarin yer aldig:
belirtilmistir (Luokkaméki, Harkénen, Saano ve Vehvildinen-Julkunen, 2021). Metséld ve
Vaherkoski (2014) bu faktorleri hemsirelik yetkinligi, recete ve hasta ile ilgili, ilagla ilgili, is
organizasyonu, hemsirelik siireci ve giivenlik kiiltiirii ile ilgili faktorler olarak siniflandirmastir.
Hemsirelerin ilag gilivenligi ile ilgili bilgi, beceri ve tutumlara dayali yeterliligini
degerlendirmek amaciyla yapilan bu calismada hemsirelerin toplam yeterlilik puan
ortalamasinin 158.7+16.84 oldugu, bu diizeyin ortalamanin tlizerinde oldugu ve hemsirelerin
kendini bu konuda yeterli hissettigi saptanmistir. Benzer sekilde Zhang ve arkadaslar1 (2024)

klinik hemsirelerin elestirel diisiinme ve ilag giivenligi yeterlilik diizeyleri
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Tablo 3. Katilimcilarin Hemsireler icin lag Giivenligi Yeterlilik Olgegi ve Alt Boyut Puan Ortalamalarinin Tanitici Ozelliklere Gore Dagilimi

Ozellikler Hasta Merkezli Giivenlik Etkileyen Giivenli Risk Multidisipliner Hemsirelik Toplam
Ilac Yonetimi Sorunlarinin Faktorlerin Yonetimi Isbirligi Mesleginde
Tyilestirilmesi Yonetimi Sorumluluk
Ort+SS Ort+SS Ort+SS Ort+SS Ort+SS Ort+SS Ort+SS
Yas gruplan
20-29 yas 40.2(4.06) 34.2(4.01) 26.3(2.70) 25.6(3.20) 17.4(1.91) 12.8(1.66) 156.7(16.03)
30-39 yas 41.4(3.90) 35.1(4.34) 26.8(3.10) 26.1(3.79) 17.8(2.42) 12.9(2.22) 160.5(17.2)
40-49 yas 40.6(4.21) 34.5(4.04) 25.8(3.07) 25.3(3.15) 16.9(2.23) 12.8(1.49) 156.1(16.51)
50-59 yas 39.5(3.88) 34.3(4.15) 26.0(2.75) 26.4(2.60) 17.6(1.65) 13.5(1.33) 157.6(15.56)
F 2.971 1.463 2.481 1.354 2.857 0.632 1.933
p* 0.032 0.224 0.061 0.256 0.037 0.595 0.124
Cinsiyet
Kiz 41.0(4.04) 34.7(4.31) 26.5(3.03) 25.9(3.60) 17.6(2.24) 12.9(1.91) 158.8(17.06)
Erkek 40.7(3.95) 34.8(3.64) 26.4(2.86) 25.8(2.99) 17.2(2.36) 12.9(2.17) 158(0.1)
t 0.553 -0.059 0.280 0.176 1.210 0.016 0.368
p** 0.580 0.953 0.780 0.861 0.227 0.987 0.713
Egitim diizeyi
Lisans 40.7(4.04) 34.6(4.20) 26.4(2.99) 25.8(3.51) 17.5(2.27) 12.8(1.97) 158.1(16.85)
Yiiksek Lisans 42.7(3.37) 35.8(4.28) 27.5(2.94) 26.9(3.21) 18.5(1.93) 13.6(1.66) 165.2(15.4)
Doktora 42.3(4.61) 37.3(4.61) 28.0(3.46) 27.0(5.19) 18.6(2.30) 14.0(1.73) 167.3(21.9)
F 3.602 1.663 2.360 1.687 3.547 2.611 3.048
p* 0.028 0.191 0.096 0.186 0.030 0.075 0.048
Toplam ¢alisma siiresi
Bir yil altinda 38.2(4.20) 32.5(4.38) 25.2(2.54) 23.5(3.52) 16.5(1.91) 12.5(1.45) 148.7(16.7)
1-5 y1l 40.7(4.07) 34.6(4.10) 26.5(2.72) 25.3(4.04) 17.6(1.86) 12.8(1.65) 157.8(15.60)
6-10 y1l 41.1(4.06) 34.5(4.31) 26.5(3.20) 26.0(3.50) 17.6(2.54) 12.8(2.14) 158.8(17.64)
11-15 y1l 41.5(3.73) 35.6(4.09) 27.1(2.86) 26.7(2.85) 17.9(2.20) 13.1(2.28) 162.2(16.34)
16-20 y1l 41.3(3.62) 34.8(4.24) 26.1(3.16) 26.1(3.52) 17.0(2.64) 12.9(1.79) 158.4(17.5)
21 yil ve tizeri 40.4(4.31) 34.6(4.19) 25.8(3.12) 25.3(3.29) 17.1(2.07) 12.8(1.51) 156.3(16.7)
F 2.064 1.669 2.064 3.448 1.978 0.505 2.165
p* 0.069 0.141 0.069 0.005 0.081 0.773 0.057
Su anki kurumunda ¢aliyma siiresi
Bir yil altinda 39.4(4.15) 33.7(4.29) 26.1(2.72) 24.8(3.36) 17.3(2.00) 12.7(1.47) 154.2(16.60)
1-5 y1l 41.0(4.04) 34.8(4.02) 26.5(2.80) 25.4(3.88) 17.7(1.98) 12.9(1.76) 158.6(15.74)
6-10 y1l 41.1(4.08) 34.5(4.42) 26.6(3.16) 26.2(3.52) 17.5(2.55) 12.8(2.22) 159.0(17.80)
11-15 yil 41.3(3.96) 35.5(4.23) 26.8(3.16) 26.5(3.13) 17.7(2.38) 13.1(2.23) 161.1(17.5)
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16-20 y1l 41.43.77) 34.9(3.89) 26.2(2.76) 25.8(3.41) 17.1(2.35) 12.9(1.71) 158.5(16.33)

21 yil ve tizeri 40.0(3.84) 34.5(4.18) 25.9(3.10) 25.8(3.02) 17.3(2.04) 12.9(1.44) 156.6(16.29)

F 1.485 0.905 0.671 1.710 0.539 0.207 0.849

p* 0.194 0.478 0.646 0.131 0.747 0.959 0.516
Cahsma sekli

Giindiiz 40.4(3.96) 34.4(4.31) 26.2(3.20) 25.8(3.25) 17.5(2.13) 13.06(1.78) 157.6(17.3)

Gece 41.6(4.21) 36.2(4.02) 28.2(0.44) 25.0(1.22) 18.2(2.04) 13.8(1.64) 163.0(11.22)

Gece-giindiiz 41.0(4.03) 34.8(4.19) 26.5(2.96) 25.9(3.61) 17.5(2.30) 12.8(2.00) 158.9(16.80)

F 0.958 0.632 1.270 0.180 0.181 0.767 0.376

p* 0.385 0.532 0.282 0.835 0.835 0.465 0.687
Gorev yaptig1 birim

Cerrahi klinigi 39.8(4.18) 33.6(4.23) 25.7(3.00) 24.9(3.25) 17.0(2.28) 12.5(1.91) 153.7(16.77)

Dahiliye klinigi 41.6(3.88) 35.2(4.18) 26.8(3.05) 26.3(3.69) 17.9(2.19) 13.0(2.20) 161.0(16.64)

Yogun bakim 41.3(3.69) 35.5(3.79) 26.8(2.82) 26.5(3.14) 17.8(2.14) 13.1(1.63) 161.3(15.48)

Acil servis 40.6(4.21) 34.5(4.66) 26.5(2.94) 25.6(3.96) 17.3(2.47) 12.9(1.66) 157.6(18.30)

F 5.502 4.615 3.810 4.759 4.484 2.510 5.545

p* 0.001 0.003 0.010 0.003 0.004 0.058 0.001
Ilac giivenligi ve/veya ila¢ uygulamalar1 konusunda egitim programina katilma durumu

Evet 41.3(3.83) 35.04.12) 26.6(2.94) 26.1(3.23) 17.7(2.24) 13.0(2.02) 159.9(16.34)

Hay1r 39.5(4.48) 33.6(4.39) 25.8(3.15) 25.8(3.15) 17.1(2.30) 12.6(1.59) 153.6(17.95)

t 3.579 2.803 0.940 3.287 2.059 1.439 3.115

p** 0.000 0.005 0.017 0.001 0.040 0.151 0.002
ilag giivenligine yonelik egitimin nereden ahndig

Hizmet i¢i egitim 41.2(3.87) 35.0(4.17) 26.6(2.95) 26.1(3.27) 17.6(2.25) 12.9(2.04) 159.7(16.54)

Kongre 42.8(1.30) 38.6(0.89) 29.4(0.54) 28.8(1.09) 19.0(1.00) 14.0(0.70) 172.6(4.50)

Sempozyum 41.2(3.46) 35.6(3.24) 26.8(2.80) 26.4(2.38) 18.2(2.11) 12.9(1.98) 161.13(13.13)

F 0.389 2.007 2.180 1.708 1.247 0.611 1.568

p* 0.678 0.136 0.115 0.183 0.289 0.544 0.210
Ilac giivenligi ve/veya ila¢ uygulamalar1 hakkinda yayinlanan yayinlar ve yapilan ¢cahsmalar takip etme durumu

Evet 42.3(3.38) 36.2(3.72) 27.4(2.79) 27.0(3.03) 18.4(1.93) 13.5(1.73) 165.0(14.98)

Hayir 39.3(4.15) 33.1(4.14) 25.4(2.89) 24.5(3.58) 16.6(2.24) 12.2(1.94) 151.3(15.9)

t 7.966 8.120 7.174 7.691 8.862 7.563 0.064

p** 0.000 0.000 0.000 0.000 0.000 0.000 0.000

*Tek Yonlii Varyans Analizi  ** Bagimsiz Orneklem T Testi
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arasindaki iligkiyi arastirdiklar1 ¢alismada, hemsirelerin ilag giivenligi konusunda tatmin edici
diizeyde yeterlilige sahip oldugunu tespit etmislerdir. Zadeh ve arkadaglar1 (2024) hemsirelerin
ilag giivenligi yeterliligi ve ilag uygulama hata algisim1 degerlendirdikleri c¢alismada
hemsirelerin ilag gilivenligi yeterliliginin orta diizeyde oldugunu saptamiglardir. Aly ve
arkadaslarinin (2024) hemsirelerin ilag giivenligi iklimi ve ila¢ uygulamalarina yonelik hatalar
inceledikleri diger bir caligmada ise hemsirelerin yiiksek riskli ilaglar1 uygulama konusundaki
bilgi, uygulama ve yeterliliklerinin yeterli standartlarin altinda oldugu tespit edilmistir.
Hemsirelerin ila¢ gilivenligi konusunda yeterliligi, hasta giivenligi i¢in kritik bir unsurdur.
Hemsirelerin bu alandaki bilgi ve becerileri, hatalarin azaltilmasina ve saglik hizmetinin
kalitesinin artirilmasina yardimci olur. Bu baglamda, hemsirelerin ilag glivenligi konusundaki
farkindaligi, saglik sisteminin genel etkinligini ve hastalarin sonuglarini dogrudan etkiler.

Ilag ydnetiminde hemsireler ilacin uygulanmasindan onceki kontrol eden son Kisi
olmalari, ilac1 uygulamalar1 ve ilacin etkisini takip etmeleri sebebiyle benzersiz bir rol ve
sorumluluga sahiptirler. Nitekim hem bu calismada hem de yapilan diger arastirmalarda ilag
giivenligi konusunda hemsirelerin sorumluluk algilarinin iyi diizeyde oldugu goériilmektedir
(Mohammadi, Kouhpayeh, Bijani, Farjam, Faghihi ve Badiyepeymaiejahromi, 2023; Zhang
vd., 2024). Bu durumun yan1 sira hastalarin alacag ilaca yonelik hasta ve uygulama siirecini
etkileyebilecek durumlarin sorgulanmasi olduk¢a 6nem arz etmektedir (Hanson ve Haddad,
2022). Bu c¢alismada hemsirelerin ilag¢ uygulamalar1 konusunda Hasta Merkezli ila¢ Y&netimi
alt boyut skorunun 40.9+4.02 oldugu belirlenmis olup bu skorun iyi diizeyde oldugu
goriilmektedir. Ancak literatiir incelendiginde bu konuda farkliliklar oldugu goriilmektedir
(Yang, Chen, Lu ve Zhang, 2021; Zhang vd., 2024). Zhang ve arkadaslar1 (2024) tarafindan
yapilan calismada Hasta Merkezli ila¢ Yonetimi’nin puan ortalamasi 39.42+5.93 olarak
belirlenirtken, Yang ve arkadaglar1 (2021) tarafindan 24.42+6.56 olarak saptanmuistir.
Mohammadi ve arkadaslar1 (2023) tarafindan Ila¢ Giivenligi Yeterlilik Olcegi’nin Farsca
uyarlamasinin yapildigi diger bir ¢alismada ise katilimcilarin Hasta Merkezli ilag Yonetimi alt
boyut skorunun 35.17+6.44 oldugu belirlenmistir. Bu durum ilag uygulamalari siirecinde ¢okca
Onemsenen hasta merkezli yaklagimin hemsireler tarafindan biiylik oranda kullanildigini
gostermektedir.

[lag uygulamalari sirasinda ramak kala olaylarin ve ilag hatalarinin fark edilmesi ve altta
yatan sorunun belirlenmesi gerekmektedir. Ramak kala olaylarin ardindaki nedenler igsel
anlamda; bilgi eksikligi, ihmal ve kasith se¢imler iken, digsal faktorler ise kurallar ve ekip
kiiltiirtindeki eksikliklerdir. Bunun yani sira multidisipliner bir yaklagim sergilemenin, iletisimi

siirdlirmenin ve giiven olusturmanin énemli oldugu ifade edilmektedir (Benneck ve Bremer,
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2019). Bu calismada katilimcilarin Giivenlik Sorunlarinin lyilestirilmesi alt boyut puan
ortalamasinin 34.7+4.21 oldugu ve bu skorun iyi diizeyde oldugu belirlenmistir. Bu sonug
ramak kala olaylarin belirlenmesi ve ilag giivenliginin saglanmasi agisindan hemsirelerin
kendini yeterli hissettigini gostermektedir. Benzer sekilde Zhang ve arkadaslar1 da (2024)
yapmis olduklar ¢calismada giivenlik sorunlarinin iyilestirilmesi alt boyut puaninin 34.73+5.31
oldugunu belirtirken; Yang ve arkadaglar1 (2021) 24.41+£5.06, Mohammadi ve arkadaglar
(2023) ise 28.54+6.11 olarak saptamiglardir. Bu durum ilag giivenliginde giivenlik sorunlarinin
tyilestirilmesi konusunda hemsirelerin yeterlilik diizeylerinin farkli oldugunu goéstermektedir.
Bu durumun 6rneklemlerin farkli olmasindan kaynaklanabilecegi diisiiniilmektedir. Bunun yan
sira ortaya ¢ikan riskli siirecin yonetilmesi, hatanin fark edilmesi ve bu durumun raporlanmasi
da sonraki siirecte gelisebilecek sorunlarin yonetimi agisindan yol gosterecektir. Bu baglamda
hemsirelerin Giivenli Risk Yonetimi ve Etkileyen Faktorlerin Yonetimi alt boyut skorlarinin
strastyla 25.9+3.51 ve 26.5+3.00 oldugu ve bu degerlerin iyi diizeyde oldugu saptanmustir.
Yapilan ¢aligmalar incelendiginde hemsirelerin giivenli risk yonetimi ve etkileyen faktorlerin
yonetimi yeterliliklerinin farklilik gosterdigi raporlanmistir. Giivenli Risk Yonetimi puan
ortalamasin1 Zhang ve arkadaslart (2024) 26.23+3.99, Mohebi ve arkadaglari (2024)
19.06+3.44, Mohammadi ve arkadaslar1 (2023) 19.11£5.01, Yang ve arkadaslar1 (2021) ise
17.85+4.19 olarak saptamislardir. Etkileyen Faktorlerin Yonetimi alt boyut puan ortalamasini
ise Zhang ve arkadaslar1 (2024) 26.24+4.09, Mohebi ve arkadaslar1 (2024) 27.89+3.50,
Mohammadi ve arkadaglar1 (2023) 20.35+5.28 olarak belirlerken, Yang ve arkadaslar1 (2021)
18.53+4.36 olarak bulmuslardir. Hemsirelerin riskli siireci iyi bir sekilde yonetebilmesi ve bu
konuda farkindaliginin olmas1 gelisebilecek bir¢ok sorunun 6niine gegilebilmesi agisindan
Onem arz etmektedir.

[lag uygulamalarinda diger meslek gruplariyla isbirliginin saglanmas1 ve meslekler arasi
egitim ile ila¢ hatalarinin azaltilacagi ve hasta giivenliginin saglanacagi belirtilmektedir
(Irajpour, Farzi, Saghaei ve Ravaghi, 2019). Katilimcilarm Multidisipliner Isbirligi alt boyut
skorunun 17.5+£2.26 oldugu ve bu degerin iyi diizeyde oldugu saptanmistir. Yapilan
caligmalarda hemgsirelerin multidisipliner isgbirligi yeterliliginin c¢alismamizdaki gibi iyi
diizeyde oldugunu gosteren aragtirma sonuglart yer alirken (Mohammadi vd., 2023; Zhang vd.,
2024), orta diizeyin altinda oldugunu gdsteren arastirma sonucu da mevcuttur (Yang vd., 2021).
Multidisipliner isbirligi hem hasta hem de hemsireler i¢in uygulama giivenliginin saglanmasi
acisindan olduk¢a Onemlidir. Hemsirelere verilen egitimin ilag uygulama becerilerine ve
giivenligine olan etkisinin incelendigi bir meta analiz ¢alismasinda verilen egitim igerikli

girisimlerin olumlu diizeyde etkisi oldugu belirtilmektedir (Harkdnen, Voutilainen, Turunen ve
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Vehvildinen-Julkunen, 2016). Yapilan baska bir ¢alismada da hemsirelere verilen egitim
sonrasinda, hemsirelerin yapmis olduklar1 ilag hatasi oranlarinin anlaml diizeyde azaldigi
belirtilmektedir (Irajpour vd., 2019). Nitekim bu calismada da lisanstistii egitimlerine devam
eden hemsirelerin lisans mezunu olanlara gore, ilag giivenligi ve/veya ila¢ uygulamalari
konusunda egitim programina katilan hemsirelerin katilmayanlara gore ve ilag giivenligi
ve/veya ila¢ uygulamalar1 hakkinda yayinlanan yayinlar ve yapilan ¢alismalari takip edenlerin
etmeyenlere gore ilag glivenligi yeterliliginin daha yiiksek oldugu ve aradaki farkin istatistiksel
olarak anlamli oldugu belirlenmistir. Bu sonuglar egitimin ve giincel literatiirii takip etmenin
yeterlilik diizeyini artirdigini gostermektedir. Ayrica katilimcilarin Hemsirelik Mesleginde
Sorumluluk alt boyut skorunun 12.941.95 oldugu belirlenmistir. Calisma bulgularimizla benzer
sekilde Zhang ve arkadaslar1 da (2024) hemsirelerin sorumluluk yeterliligini iyi diizeyde
saptarken, bazi ¢aligmalarda bu yeterliligin orta diizeyde ya da ortalamanin iizerinde oldugu
belirtilmistir (Mohebi vd., 2024; Yang vd., 2021). Hemsirelik mesleginde sorumlulugun
gelismis olmasi hemsirelerin ilag uygulamalar1 konusunda egitim farkindali§i oldugunu ve
ihtiya¢c duydugu zamanlarda bilgiye ulasabilecegi konusunda kendini yeterli hissettigini de
gostermektedir. Bu dogrultuda ilag giivenligini saglama konusunda hemsireleri siirekli egitimle
giiclendirmenin, ila¢ hatalarini azaltmak ve hastaya zarar vermeyi dnlemek adina en etkili

stratejilerden biri oldugu sdylenebilir (Park ve Han, 2022).
SONUC VE ONERILER

Bu calismanin sonucunda hemsirelerin ilag glivenligi yeterliliginin iyi diizeyde oldugu ve
hemsirelerin hasta merkezli ilag yonetimi, gilivenlik sorunlarinin iyilestirilmesi, etkileyen
faktorlerin yonetimi, giivenli risk yonetimi, multidisipliner igbirligi ve hemsirelik mesleginde
sorumluluk konularinda kendilerini yeterli gordiikleri saptanmistir. Hasta giivenligini saglamak
ve devam ettirmek i¢in kritik bir parametre olan ilag giivenligi, hemsirelerin yeterlilik diizeyinin
ylksek olmasini gerektirmektedir. Hemsirelerin bu alandaki bilgi ve becerileri, hatalarin
azaltilmasinda ve saglik hizmetinin kalitesinin artirilmasinda biiyiik 6nem tagimaktadir.
Gelecek arastirmalarda hemsirelerin ilag giivenligi yeterliliginin farkli ve daha biiyiik
orneklemlerde calisilmasi, egitim midahaleleri ile uzun donem izlemlerin yapilmasi,

multidisipliner aragtirmalar yapilmasi ve sonuglarin degerlendirilmesi onerilmektedir.
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Bu calisma, 3-6 yas grubu ¢ocugu olan ebeveynlerin oyuncak giivenligi konusundaki farkindaliklarini incelemek
amactyla kesitsel ve tanimlayici tipte planlanmistir. Arastirmanin érneklemini 316 ebeveyn olusturmustur. Veriler
Ebeveyn-Cocuk Tanitict Ozellikler Formu ve Ebeveynlerin Oyuncak Secimi ve Giivenligi Farkindaliklarmi
Belirleme Formu ile toplanmistir. Caligma oOncesi etik kurul ve kurum izni alinmig, ¢alisma esnasinda
ebeveynlerden yazili onam alinmistir. Bu ¢aligmada, ebeveynlerin oyuncagin dig goriiniis 6zelliklerine daha fazla
dikkat ettigi ancak oyuncagimn icerigindeki maddeler, imalat¢i firma, oyuncak iizerindeki CE (Conformity of
Europe) ve TSE (Tiirk Standart Enstitiisii) isaretleri gibi giivenlik konularina daha az 6nem verdikleri saptanmustir.
Oyuncak giivenligi ile ilgili yapilabilecek en temel gorev, ebeveynlerde farkindalik gelistirilerek bu konuda bilgi
ve beceri kazanmalarini saglamaktir.

Anahtar kelimeler: Ebeveyn, Okul 6ncesi gocuk, Oyuncak, Oyuncak giivenligi.

ABSTRACT

This is a cross-sectional and descriptive study planned to examine the awareness of parents of 3—6-year-old
children about toy safety. The sample of the research consisted of 316 parents. Data were collected with the Parent-
Child Introductory Characteristics Form and the Parents' Toy Selection and Safety Awareness Determination
Form. Ethics committee and institutional permission was obtained before the study, and written consent was
obtained from the parents during the study. In this study, it was determined that parents pay more attention to the
external appearance of the toy, but they pay less attention to safety issues such as the ingredients of the toy, the
manufacturer, and the CE (Conformity of Europe) and TSE (Turkish Standards Institute) markings on the toy. The
most basic task that can be done regarding toy safety is to raise awareness in parents and ensure that they gain
knowledge and skills on this issue.

Keywords: Parent, Preschool child, Toy, Toy safety.
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GIRIS

Insanlik tarihi boyunca gozlemlenen bir kavram olan oyun ve oyuncak; bireyin dogumu
ile baglayan, tiim hayatina farklilagarak ve geliserek eslik eden bir siirectir (Aksoy ve Dere
Ciftci, 2014). Cocuklar oyun oynarken oynadiklari role uygun bir nesne olan oyuncaga ihtiyag
duyarlar (Ozdemir ve Ramazan, 2012). Oyuncak, ¢ocuk i¢in bir iletisim bi¢imi, kendini ifade
etme aracidir. Oyun ve oyuncak cocugun biligsel, sosyal, duygusal, dil, motor ve fiziksel
gelisiminin destekleyicisidir (Aksoy ve Dere Ciftci, 2014). Cocuklarin yeteneklerini,
yaraticiliklarinmi ve becerilerini gelistirmek i¢in oyuncaklardan yararlanilmaktadir (Ozkubat,
2016). Evde ebeveynler, okul dncesi egitim kurumlarinda 6gretmenler ve hastane ortaminda ise
saglik calisanlar1 oyun ve oyuncagi etkin bir sekilde kullanarak ¢ocugun biitiin gelisim
alanlarma destek saglayabilirler (Bekmezci ve Ozkan, 2015).

Erken cocukluk donemi, ¢ocuklarin merakli ve hizli 6grenme yetenegine sahip olduklari
bir donemdir. Bu nedenle, ¢ocuklarin ilgi duyduklari oyuncaklarla oynamalari, dogal yolla
bir¢ok sey 6grenmelerine yardimci olurken, oyuna olan ilgilerini de canli tutar (Atli ve Baran,
2019). Cocuklarin yasaminda onemli katkilar1 olan oyuncaklarin, ¢cocugun hem kendini iyi
hissetmesi hem de gelisim alanlarini1 desteklemesi i¢in ¢ocugun yasina ve gelisimine uygun
secilmesi gerekmektedir. Oyun materyalleri ve oyuncaklarin se¢iminde ¢ocuklarin gelisim
ozellikleri, yas ve oyuncak gilivenligi gibi bazi 6l¢iitler bulunmaktadir (Bolisik, Bal Yilmaz,
Yavuz ve Tural Biiyiik, 2014). Tiirkiye'de bu dlgiitlerden biri olan oyuncak giivenligi ile ilgili
olarak Oyuncak Giivenligi Yonetmeligi’'nde oyuncaklarin iizerinde CE isareti, yas aralig1 ve
oyuncaklarin tagiyabilecegi 6zel riskler hakkinda bilgi veren kullanim kilavuzu bulunmasi
gerektigi belirtilmistir (Glimriik ve Ticaret Bakanligi, 2016). Oyuncak se¢iminde siklikla
karsimiza ¢ikan ve oyuncagi tercih etmemizde etken olabilecek kalite, glivenlik ve standartlarla
ilgili TSE markasi ve CE isareti gibi semboller bulunmaktadir. Bir oyuncagin ambalajinda TSE
markas1 olmasi, o oyuncagin ilgili Tirk Standartlarina uygun olarak {iretilmis ve piyasaya
sunulmus oldugunu belirtir. CE isareti ise oyuncagin asgari giivenlik kosullarina sahip
oldugunu, insan ve g¢evre sagligina zarar vermedigini gosteren Avrupa Birligi iilkelerinde
gecerli resmi bir isarettir (Koskuoglu, 2021).

Cocuklarin oyunlar i¢in iiretilen ¢ok ¢esitli islevlere sahip oyuncaklar, farkl sekil, renk
ve yapt malzemeleri gibi bir¢ok 6zellik barindirmaktadir (Kandir ve Tezel Sahin, 2011).
Oyuncagin yapildigt maddenin ve kullanis seklinin ¢ocuga zarar vermeyeceginden emin
olunmalidir (Camur vd., 2008). Cocuklarin saghigi ve glivenligini riske atacak, gelisimlerini

olumsuz yonde etkileyecek oyuncaklar kalic1 hasarlara neden olabilmektedir (Healey vd., 2019;
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Weisgram ve Bruun, 2018). Cocuk oyuncaklarin ¢ogunun plastikten yapilmis olmasi, oyuncak
materyalinin esnekligini uygun hale getirmek amaciyla kullanilan toksik kimyasallar (Bisfenol
A (BPA), ftalatlar, kursun vb.) cocuklarin biiyiime ve gelisimi i¢in Onemli bir tehdit
olusturmaktadir. Yapilan bir ¢alismada, plastik oyuncaklarda yiizden fazla ciddi tehlike iceren
kimyasal maddeler saptanmistir (Aurisano, Huang, Canals, Jolliet ve Fantke, 2021). Plastik
oyuncaklarin iiretiminde kullanilan en yaygin icerikler BPA ve ftalatlardir. Cocuklukta ftalat
maruziyeti, astim ve egzama riskini artirirken (Braun, Sathyanarayana ve Hauser, 2013),
endokrin bozucu bir kimyasal olan BPA ise ¢ocuklarin endokrin sistemine zarar vermektedir
(Zulkifli, Rahman, Kadir ve Nor, 2021).

Oyuncak seciminde gilivenlik 6nemli bir unsurdur. Kiiclik c¢ocuklarin yutabilecegi
oyuncak parcalarina dikkat edilmelidir (Koskuoglu, 2021). Oyuncak parcalarimin solunum
yoluna kagmasi nedeniyle ortaya ¢ikan yabanci cisim aspirasyonu yasamsal tehlike
olusturabilen, hatta 6liimle sonug¢lanabilen klinik bir durumdur. Yapilan bir ¢alismada, 0-6 yas
cocuklarin en sik aspire ettigi nesnelerin %4 linii oyuncak pargalari, %3.7’sini oyuncaklara ait
pillerin olusturdugu bulunmustur (Ekim ve Altun, 2023).

Cocuklarin fizyolojik ve psikolojik yonden tiim gelisimlerini etkileyen oyuncaklarin
seciminde etkili olan faktorlerin belirlenmesi onemlidir. Literatiir incelendiginde, oyuncak
secimini etkileyen faktorleri belirlemek i¢in ebeveynler, 6gretmenler, oyuncak saticilar gibi
yetigkinlerin tutum ve davraniglarinin incelendigi ¢alismalar goriilmektedir (Beyaz ve
Gokegeoglu, 2020; Bolisik vd., 2014; Camur vd., 2008; Ergin, Celikylirek ve Acar, 2019;
Karaca, 2020; Weisgram ve Bruun, 2018). Ancak oyuncak giivenligi ve oyuncaklarin ¢ocuk
saglig1 lizerine etkileri konularinda yapilan arastirmalar oldukga sinirlidir (Al-Jadidi, 2023).

Oyuncak giivenligi konusunda ebeveynlere Onemli sorumluluklar diismektedir.
Ebeveynlerin oyuncak alirken ¢cocuk sagligi ve giivenligi i¢in oyuncaklarda bulunmasi gereken
ozelliklere dikkat etmesi, oyuncak iizerinde yer alan giivenlik uyarilari1 ve kilavuzlardaki
kullanma talimatlarin1 okumasi gerekmektedir. Oyuncaklar her ne kadar standartlara uygun
iretilse de ¢ocuklarin oyuncaktan zarar gorebilecegi ebeveynler tarafindan bilinmelidir. Anne
babalarin oyuncaklarin tehlikelerinden ¢ocuklari koruma konusunda farkindaliklarini arttirmak
amaciyla oyuncak giivenligi ile ilgili arastirmalarin yapilmasi gerekmektedir. Bu arastirmada
3-6 yas grubu cocugu olan ebeveynlerin oyuncak giivenligi konusundaki uygulama ve
farkindaliklarini incelemek ve elde edilen sonuglar dogrultusunda oyuncaklarin ¢ocuk sagligina

ve giivenligine etkisiyle ilgili 6nerilerde bulunmak amaglanmustir.
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GEREC VE YONTEM

Arastirmanin Tipi

Bu aragtirma betimsel nitelikte olup tarama modeline gore yiiriitiilmustiir. Tarama
modelleri, gegmiste olan ya da hala devam eden bir durumu tanimlamay1 amag edinen arastirma
modelleridir. Arastirmaya konu olan olay, birey veya nesne kendi i¢indeki kosullari ile oldugu
gibi tanimlanip herhangi bir sekilde degistirme veya etkileme g¢abasina girilmez. Ortaya
konmak istenilen olgu, uygun bir sekilde gozlemlenerek belirlenmesi saglanmaktadir (Karasar,

2009).

Evren ve Orneklem

Aragtirmanin evrenini Tiirkiye’de bir ilge merkezinde okul 6ncesi egitime devam eden 3-
6 yas tim c¢ocuklarin ebeveynleri olusturmustur. Calisma grubunu, amagli ornekleme
yontemiyle belirlenen, arastirma siiresi i¢inde evrenden ulagilabilen ve Orneklem sec¢im
kriterlerine uygun 316 ebeveyn olusturmustur.

Aragtirmaya alinma kriterleri:

e En az ilkokul mezunu olmak,

e Gorsel ve zihinsel bir problemi olmamalk,

e Sozel iletisim kurabilmek,

¢ 3-6 yas araliginda en az bir ¢cocugu olmak,

¢ Calismaya katilmaya goniillii olmak.

Verilerin Toplanmasi

Arastirmanin verileri, bir ilge merkezinde bulunan Milli Egitim Miidiirliigii’ne bagli bir
anaokulu ve biinyesinde ana sinift bulunduran dort ilkokulda, 1 Subat 2023 ve 15 Haziran 2023
tarihleri arasinda toplanmistir. Veriler, Ebeveyn-Cocuk Tanitict Ozellikler Formu ile
Ebeveynlerin Oyuncak Se¢imi ve Giivenligi Farkindaliklarin1 Belirleme Formu’nun okul
Oncesi Ogretmenleri aracilifiyla ebeveynlere ulagsmasi ve ebeveynlerden biri tarafindan bu
formlarin doldurulmasiyla toplanmistir.

Ebeveyn-Cocuk Tammtict Ozellikler Formu: Ebeveynlerin ve cocuklarin tanitici
ozelliklerine (yas, cinsiyet, egitim durumu vb.) iliskin sorulardan olusan bu form ilgili literatiir
dogrultusunda arastirmacilar tarafindan gelistirilmistir.

Ebeveynlerin Oyuncak Secimi ve Giivenligi Farkindaliklarini Belirleme Formu:
Literatiir taranarak (Akin ve Yanik 2019; Beyaz ve Gokgeoglu 2020; Bolisik vd., 2014; Camur
vd., 2008; Demirkaya, Kdmleksiz ve Ozdemir, 2018; Ekim ve Altun 2023; Weisgram ve Bruun
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2018) aragtirmacilar tarafindan gelistirilen form; ebeveynlerin oyuncak sec¢imi, giivenligi

konusundaki bilgi, uygulama ve farkindaliklarini sorgulayan 14 sorudan olusmaktadir.

Verilerin Degerlendirilmesi

Aragtirma verilerinin degerlendirilmesinde, SPSS 20 istatistik paket programindan
yararlanildi. Verilerin analizinde tanimlayici istatistikler (sayi, yiizde dagilim, ortalama,
standart sapma), gruplar arasindaki verilerin ylizde degerlerinin karsilastirilmasinda Pearson
Ki-Kare testi kullanildi. Pearson Ki-Kare testi kosullar1 saglamadigi durumlarda Yates

Continuity Correction testi kullanildi. Anlamlilik p<0.05 diizeyinde degerlendirilmistir.

Arastirmanin Etik Yonii

Giimiishane Universitesi Bilimsel Arastirma ve Yayin Etik Kurulu (26.10.2022 tarih ve
2022/6 say1)’'ndan etik kurul onay1 ve arastirmanin yapilacag: ilgili kurumdan (17/01/2023 tarih
ve 3319563 sayi) izin alindiktan sonra arastirmaya baslanmistir. Ayrica veriler toplanmadan
once ebeveynlere ¢alismanin amaci yazili olarak agiklanmis, ¢calismaya katilmay1 kabul eden

ebeveynlerden yazili onam alinmistir.
BULGULAR

Aragtirmaya katilan ebeveynlerin sosyo-demografik verileri incelendiginde; ebeveynlerin
%66.1’1n1 anneler, %33.9’unu babalar olusturmaktadir. Ebeveynlerin %58.2’sinin 31 ila 40 yas
grubunda oldugu saptanmistir. Ebeveynlerin  %59.5’inin {iniversite mezunu oldugu,
%61.7’sinin gelir durumunun giderine denk oldugu bulunmustur. Ebeveynlerin %35.1°1 bir
cocuk, %49.1°1 ise iki ¢ocuk sahibi olduklarini belirtmislerdir. Ebeveynlerin okul 6ncesi yas
donemi cocuklarinin cinsiyetleri incelendiginde %51.3’0 kiz, %48.7’inin erkek oldugu,

%39.5’inin 3-4 yas grubunda, %60.5’inin 5-6 yas grubunda oldugu saptanmistir (Tablo 1).

Tablo 1. Ebeveyn ve Cocuklarin Tanimlayici Ozellikleri

Degiskenler Say1 %
Calismaya katilan ebeveyn
Anne 209 66.1
Baba 107 33.9
Ebeveyn yasi (y1l) (Ortalama+SS: 33.72+5.38)
21-30 93 29.4
31-40 184 58.2
41 ve lizeri 39 12.4
Calismaya katilan ebeveynin egitim diizeyi
flkokul 8 2.5
Ortaokul 43 13.6
Lise 77 244
Universite ve iizeri 188 59.5
Cahsma durumu
Calistyor 187 59.2
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Calismiyor 129 40.8
Sahip oldugu ¢ocuk sayisi

1 ¢cocuk 111 35.1

2 cocuk 155 49.1

3 ve iizeri ¢ocuk 50 15.8
Gelir durumu

Gelir giderden az 12 3.8

Gelir gidere denk 195 61.7

Gelir giderden fazla 109 34.5
Okul 6ncesi donem ¢ocugunun cinsiyeti

Kiz 162 51.3

Erkek 154 48.7
Okul 6ncesi donem cocugunun yasi (yil) (Ortalama+SS: 4.8+0.95)

3-4 125 39.5

5-6 191 60.5
TOPLAM 316 100.0

Ebeveynlerin ¢ocuklarina oyuncak alma sikliklar1 incelendiginde; %23.4’{iniin
cocuklarina ayda bir oyuncak aldiklar1 ve %9.2’sinin yilda bir kez olmak iizere daha az oyuncak
aldiklar1 saptanmistir. Ebeveynlerin %25.6’s1 ¢ocuklarina oyuncak alirken oyuncagin ¢cocugun
yasina uygun olmasina, %20.6’s1 egitici olmasina ve %16.8’1 saglikli olmasina dikkat ettiklerini
belirtmistir. Oyuncak {iizerindeki uyarilart okuyan ebeveynlerin orani %76.3, oyuncak
tizerindeki CE isaretinin ne ifade ettigini bilen ebeveynlerin oran1 %69.6’dur. Ebeveynlerin
%92.7’s1 oyuncaklarin kazalara yol acgarak cocuklara zarar verebilecegini diisiinmektedir.
Yaralanma, kii¢iik par¢alarin yutulmasi, bogulma, zehirlenme ve sivri parcalarin géz vb. viicut

organlarina batmasi oyuncaklarin neden olabilecegi kazalar olarak ifade edilmistir (Tablo 2).

Tablo 2. Ebeveynlerin Oyuncak Se¢imi Konusundaki Uygulamalarinin Dagilimi

Degiskenler n %
Oyuncak alma sikhig1
Haftada bir 47 14.9
15 giinde bir 48 15.1
Ayda bir 74 23.4
2-3 ayda bir 46 14.6
Yilda birkag defa 29 9.2
Cocuk istediginde 22 7.0
Ozel giinler ve ddiillendirme zaman1 50 15.8
Oyuncak alma kararimm etkileyen en 6nemli faktor
Cocugun yasina uygun olmasi 81 25.6
Egitici olmasi 65 20.6
Saglikli olmasi 53 16.8
Eglendirici olmast 41 13.0
Uygun fiyatta olmasi 27 8.5
Giivenli olmasi 26 8.2
Dayanikli olmasi 14 4.4
Cocugun istegi 9 2.8
Oyuncak alirken kutu iizerindeki uyarilar1 okuma durumu
Okuyor 241 76.3
Okumuyor 75 23.7
Oyuncak iizerindeki CE isaretinin anlamini bilme durumu
Biliyor 220 69.6
Bilmiyor 96 30.4

Oyuncaklarin kazalara neden olup olmamasim diisiinme durumu
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Kazalara yol acar 293 92.7

Kazalara yol agmaz 23 7.3
Oyuncaklarin yol acacagim diisiindiikleri kaza tiirleri (n=293) *

Yaralanma, birbirine firlatma 166 52.5

Yutma, bogulma 148 46.8

Sivri yiizeylerin gbze vb. batmasi 32 10.1

Zehirlenme, kimyasal madde icerme 21 6.6
TOPLAM 316 100.0

*Birden fazla cevap verilmistir.

Anne babalar arasinda; oyuncagin yapildigi ham madde (p=0.316), oyuncagin agirlig
(p=0.688), oyuncak firmasinin ulasilabilir olmasi (p=0.575), oyuncagin sivri ve keskin
parcalarinin olmamasi (p=0.423), oyuncagin lizerinde yas ibaresi bulunmasi (p=0.636),
oyuncagin temizlenebilir olmasi (p=0.149) konularina 6nem verme bakimindan istatistiksel
acidan farklilik olmadigr bulunmustur. Oyuncak tlizerinde CE/TSE damgasi ve oyuncak
parcalarinin ¢ocugun yasina uygun biiyiikliikte olmasina 6nem verme anne babalara gore
farklilik gostermektedir (p<0.05). Annelerde oyuncak iizerinde CE/TSE damgasinin olmasina
Oonem verenlerin oran1 %43.1 iken, babalarda bu oran %70.1 olarak elde edilmistir. Annelerde

oyuncak parc¢alarinin ¢ocugun yasina uygun biiyiikliikte olmasina 6nem verenlerin oran1 %87.6

iken, babalarda %74.8’dir (Tablo 3).

Tablo 3. Ebeveynlerin Oyuncak Giivenligi Konusundaki Farkindaliklart

Tiim
Ebeveynler p
ifadeler Anne (n=209) Baba (n=107) (n=316)
n (%) n (%) n (%)
Oyuncagin yapildigi hammadde
(:)nemli 137 (65.6) 64 (59.8) 201 (63.6) 0.316*
Onemli degil 72 (34.4) 43 374 115 (36.4) )
Oyuncagin iizerinde
CE/TSE damgasinin olmasi
(:)nemli 90 (43.1) 75 (70.1) 165 (52.2) <0.001*
Onemli degil 119 (56.9) 32 (29.9) 151 (47.8) )
Oyuncak firmasinin herhangi bir durumda
ulasilabilir olmasi
Qnemli 67(32.1) 31(29.0) 98 (31.0) 0.575%
Onemli degil 142 (67.9) 76 (71.0) 218 (69.0) )
Oyuncagin agirhg:
Qnemli 83 (39.7) 40 (37.4) 123 (38.9) 0.688*
Onemli degil 126 (60.3) 67 (62.6) 193 (61.1) )
Cocugun yasina gore oyuncak parcalarinin
biiyiikliigii
(:)nemli 183 (87.6) 80 (74.8) 263 (83.2) 0.006**
Onemli degil 26 (12.4) 27 (25.2) 53 (16.8) )
Oyuncagn sivri ve keskin parc¢alarinin
olmamasi
(:)nemli 191 (91.4) 94 (87.9) 285 (90.2) 0 423 %%
Onemli degil 18 (8.6) 13 (12.1) 31(9.8) )
Oyuncagin iizerinde yas ibaresi bulunmasi
(::)nemli 123 (58.9) 60 (56.1) 183 (57.9) 0.636*
Onemli degil 86 (41.1) 47 (43.9) 133 (42.1) )

Oyuncagin temizlenebilir olmasi
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Onemli 192 (91.9) 92 (86.0) 284 (89.9)
Onemli degil 17 (8.1) 15 (14.0) 32 (10.1)
*Pearson Chi-square, **Continuity Correction

0.149**

TARTISMA

Ebeveynlerin oyuncak giivenligi konusundaki bilgi, tutum ve farkindaliklarini incelemek
amaciyla yapilan bu ¢aligmada, ebeveynlerin yaklasik dortte birinin ayda bir defa ¢ocuklarina
oyuncak aldig1 belirlenmistir (Tablo 2). Uzsen ve arkadaglarinin (2023) ¢alismasinda annelerin
cogunlugunun c¢ocuguna ihtiyaci oldugunda oyuncak aldigi belirlenmistir. Bolistk ve
arkadaslarinin (2014) calismasinda, katilimcilarin biliyiik ¢ogunlugunun diizensiz araliklarla
oyuncak aldig1 belirlenmistir. Bu sonuglar, calismamizla benzerlik gostermektedir.

Giivenli bir ortamda uygun oyuncak materyalleri ile oynamak cocuklarin gelisimine
bliyiik katki saglamaktadir. Cocuklarin yasaminda 6nemli katkilar1 olan oyuncaklarin dogru
secilmesi gerekmektedir. Ebeveynlerin %25.6’s1 ¢ocuklarina oyuncak alirken oyuncagin
¢ocugun yasina uygun olmasina, %20.6’s1 egitici olmasina ve %16.8’1 saglikli olmasina ilk
olarak dikkat ettiklerini belirtmistir. Calisma bulgularina gére ebeveynlerin oyuncak alirken
dikkat ettikleri noktalar, olumlu oyuncak se¢imi davranisi olarak degerlendirilmistir. Alan
yazin incelendiginde; oyuncagin ¢cocuklarin cinsiyetine uygun olmasi (Demirkaya vd., 2018),
oyuncagin egitici olmas1 (Haciibrahimoglu, Aslisen ve Darica, 2016; Ikiz, Ulker Atav, Uyar ve
Yakar, 2018; Ozdemir ve Ramazan, 2012), oyuncagin ¢ocugun yasina uygun olmasi (Sarikaya
ve Kaya, 2022), oyuncagin kaliteli olmasi (Ozyiirek ve Erzurumluoglu, 2016), oyuncagin fiyati
(Karaca, 2020; Camur vd., 2008) ve ¢ocugun istegi (Bolisik vd., 2014) gibi faktorlerin ailelerin
oyuncak se¢imini etkiledigi gortilmektedir.

Oyuncak sec¢imi yaparken, oyuncagin cocugun beden ve ruh sagligini koruyan, gelisim
ve 6grenmeyi destekleyen nitelikte olmasina dikkat edilmelidir (Beyaz ve Gokgeoglu, 2020).
Ayrica, oyuncak seciminde 6nemli noktalardan biri de oyuncak materyallerinin giivenligidir.
Oyuncagin hammaddesi, boyast ve kullanim bi¢iminin ¢ocuk sagligi acisindan tehlike
olusturmamasina 6zen gdosterilmelidir. Oyuncaklarin zehirli maddeler i¢ermedigine dikkat
edilmelidir (Aksoy ve Cift¢i, 2014). Calismamizda ebeveynlerin %63.6’sinin oyuncagin
yapildigi hammadde konusuna énem verdigi goriilmektedir. Calisma bulgusuna benzer sekilde
yapilan bir ¢aligmada, oyuncakta olmasi gereken en onemli 6zelligin oyuncak icerigi ve
giivenligi oldugu belirlenmistir (Ummanel, 2017). Ulfa ve Djamaludin (2016)’in ebeveynlerle
yaptig1 bir arastirmada da oyuncak alirken oyuncagin yapildigit ham maddenin ne olduguna
dikkat ettikleri bulunmustur. Giinlimiizde oyuncaklarin iiretildigi bircok malzemenin ¢ocuk

sagligr agisindan tehlike olusturdugu bilinmektedir. Mevcut calismada, ebeveynlerin
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cogunlugunun, ¢ocuklarinin sagliklarin1 6nemsedikleri i¢in oyuncak satin alirken hammadde
konusunda daha bilingli davrandig1 diisiiniilmektedir.

Oyuncaklar ¢cocuklarin yas ve gelisim diizeyine uygun secilmeli, oyuncagin ambalajinda
oyuncag tanitan agiklamalar ve oyuncagin oyuncak tiiziigiine uygun oldugunu gosteren CE
isareti olmalidir. CE isareti oyuncagin asgari giivenlik kosullarina sahip oldugunu gosteren,
kalite giivencesi saglayan isarettir. Oyuncak alic1 ve saticilari ile yapilan bir ¢calismada oyuncak
alicilarinin - %45.3’linlin  oyuncaklarin tiizerindeki uyarilar1 okudugu, %?2.8’inin oyuncak
tizerinde CE isareti bulunmasi gerektigini bildikleri bulunmustur (Camur vd., 2008). Ergin ve
ark. (2019)'1n yaptig1 bir calismada da ebeveynlerin %41.9°u oyuncak iizerinde CE isaretini
duyduklarini, 3-6 yas cocugu olan annelerle yapilan baska bir ¢aligmada annelerin %26.9’u CE
isareti ve anlamini bildiklerini (Beyaz ve Gokgeoglu, 2020) belirtmistir. Calismamizda
ebeveynlerin  %76.3’liniin oyuncak tiizerindeki uyarilart okudugu, %69.6’liniin oyuncak
tizerindeki CE isaretinin ne ifade ettigini bildigi saptanmistir (Tablo 2). Oyuncagin iizerinde
CE/TSE damgasinin olmasina 6nem veren ebeveynlerin orant %52.2’dir (Tablo 3).
Calismamizda ebeveynlerin CE isaretinin anlamini bilme durumunun, CE/TSE damgasinin
oyuncaklarda olmasi gerektigine iliskin verilen Onemi etkileyebilecegi sOylenebilir.
Calismamizda ve diger arastirmalarda oyuncak iizerindeki bulunmasi gereken CE isaretinin
anlamini bilme ve oyuncak iizerindeki uyarilar1 okuma oranlarindaki farkliligin arastirmaya
alman bireylerin egitim diizeylerinden ve oyuncak giivenligi farkindaliklarindan
kaynaklanabilecegi diistiniilmektedir.

Uzerinde iireticisi, ithalatcisi, markast ve CE isareti olmayan oyuncaklar satin
alinmamalidir. Ozellikle unvani ve adresi belli olan oyuncak satis noktalarindan oyuncak
alinmasmma dikkat edilmelidir (Koskuoglu, 2021). Calismamizda ebeveynlerin biiyiik
cogunlugunun (%69.0) oyuncakla ilgili herhangi bir sorunda firmanin ulasilabilir olmasi
konusuna 6nem vermedikleri goriilmektedir (Tablo 3). Bu durum oyuncak giivenligi (firma
bilgisi, uyari, isaretleme vb.) konusundaki duyarliligin artirilmast igin ebeveynlerin
bilgilendirmeye gereksinimleri oldugunu gostermektedir.

Giivenli iretilmemis oyuncaklar zehirlenmelere, bogulmalara, yaralanmalara,
enfeksiyonlara sebep olabilmektedir. Ancak oyuncaklar her ne kadar giivenli olsa da
oyuncaktan kaynakli ve ihmal yiiziinden kazalar hatta 6liime neden olan durumlar ortaya
cikmaktadir. Amerikan Tiiketici Uriin Giivenligi Komisyonu verilerine gore 2021 yilinda
oyuncaktan zarar gorerek acil servislere getirilen c¢ocuklarin tahmini sayisinin 206400,
%69'unun 13 yasinin altinda oldugu ve oyuncak yaralanmalarindan en sik etkilenen viicut

kisimlarmin bas ve yiiz bdlgesinde oldugu bildirilmistir (Bragg, 2022). Ozellikle oyuncaklarin
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sert, sivri veya keskin kenarlar ile olusabilecek kafa veya goz yaralanmalarin sonuglart son
derece ciddi olabilir (Karanci vd., 2013). Calismamizda ebeveynlerin biiyiik bir oran1 (%92.7)
oyuncak kazalar1 nedeniyle cocuklarda kii¢iik par¢a yutmaya bagli bogulma, zehirlenme ve
sivri parcalarin viicut organlarina batmasi gibi yaralanmalarin ortaya c¢ikabilecegini
diistinmektedirler (Tablo 2). Arastirmaya katilan ebeveynlerin oyuncak kazalari konusunda
farkindaliklarinin ~ yiiksek oldugu soOylenebilir. Calismamizda ebeveynlerin  biiyiik
cogunlugunun ¢ocugun yasina goére oyuncagin parcalarinin biiyiikliigiine, oyuncagin sivri ve
keskin parcalarinin olmamasina, oyuncak iizerinde yas ibaresinin olmasina onem verdigi
saptanmistir (Tablo 3). Elde edilen bu veriler 1s18inda, ebeveynlerin oyuncak kaynakli
kazalardan korunma konusunda alinacak dnlemleri bilmelerinin ¢ocuk sagligini olumlu yonde
etkileyecegi diistiniilmektedir.

Oyuncaklarin enfeksiyon kaynagi olarak bircok mikroorganizma barindirdigr ve
oyuncaklarla bu mikroorganizmalarin taginarak cocuklarda hastaliklara sebep olabilecegi
belirtilmektedir (Martinez-Bastidas vd., 2014). Oyuncaklarinin piiriizsiiz yiizeyli, kolay
yikanabilen, dezenfekte edilebilen ve 1slak olmayan materyallerden olmasi enfeksiyon riskini
azalmak i¢in tavsiye edilmektedir (Sali, 2019). Calismamizda oyuncagin temizlenebilir olmasi
gerektigini onemseyen ebeveynlerin orani %89.9’dur (Tablo 3). Calisma sonuglarimiza benzer
sekilde, yapilan bir arastirmada annelerin %86.0’1n oyuncak alirken oyuncagin temizlenme
ozelligine dikkat ettigi belirlenmistir (Uzsen vd., 2023). Oyuncagin temizlenebilir olmasini
Onemseyen ebeveynlerin oraninin yiiksek olmasi olumlu bir durumdur. Bu sonug, 6zellikle
bagisiklik sistemi zay1f ¢cocuklari oyuncak kaynakli enfeksiyonlardan korumak adina 6nemlidir.

Caligmamizda oyuncak giivenligi konular1 i¢inde yer alan oyuncak pargalarinin
bliytikliigli ve oyuncagin iizerinde CE/TSE damgasinin olmasini énemseme konularinda anne
babalar arasinda fark oldugu belirlenmistir (Tablo 3). Calismamizda anne ve babalarin oyuncak
pargalarinin biiylikliigli ve oyuncagin iizerinde CE/TSE damgasimin olmasini dnemseme
konusundaki yaklagimlarinin farklilik gostermesi cinsiyet farkliligina bagli ebeveyn rol ve

sorumluluklardan kaynaklanabilecegi diisiiniilmektedir.
SONUC VE ONERILER

Calismamizda, ebeveynlerin yaklasik yarisinin ayda en az bir defa ¢ocuguna oyuncak
aldigi, '4’linlin oyuncak se¢cim kararinda cocugun yasimna uygun olmasinmin etkili oldugu,
yarisindan fazlasinin oyuncak iizerindeki uyarilar1 okudugu, CE isaretinin anlamin1 bildigi ve
tamamina yakininin oyuncaklarin kazalara yol acgabilecegini diislindiikleri belirlenmistir.

Caligmaya katilan ebeveynlerin oyuncagin yapildigi hammadde, oyuncak tizerinde CE/TSE
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isaretlerinin olmasi, imalat¢1 firmanin ulasilabilir olmasi, oyuncagin agirligi, yas ibaresi
bulunmasi konularina gére ¢ocugun yasina gore oyuncak pargalarinin biiytikliigili, oyuncagin
sivri ve keskin pargalarin olmamasi, oyuncagin temizlenebilir olmasi1 6zelliklerine 6nem
verenlerin oraninin daha fazla oldugu saptanmistir. Oyuncak giivenligi konular1 i¢inde yer alan
oyuncak pargalarinin biiyiikligi ve oyuncagin iizerinde CE/TSE damgasinin olmasini
onemseme disinda diger oyuncak giivenligi konularinda anne babalar arasinda fark olmadig:
belirlenmistir. Ebeveynlerin farkli cinsiyette olmasi ve ¢ocuk bakimindaki farkli
sorumluluklarindan kaynakli elde edilen sonuglar arastirmamizin sinirhiligidir.

Ebeveynlerin, ¢ocuklarin hayatinda 6nemli yeri olan oyuncaklar1 satin alirken se¢im
Ozelliklerinin ve oyuncak gilivenligine yonelik farkindaliklarimin bilinmesi onlara yonelik
yapilmast planlanan egitimlere yol gosterici olacaktir. Oyuncak giivenligi farkindaliginin
arttirllmasinda bir¢ok kuruma sorumluluklar diigmektedir. Oyuncaklarin giivenli ve ¢ocuk
sagligina zarar olmadigini belirlemek icin oyuncaklarda kullanilan malzemelere (boya,
hammadde vb.) yonelik testlerin yapilmasi gerekmektedir. Saglik kurumlarinin ¢ocuklarla ilgili
olan birimlerinde ebeveynlere, oyuncaklarla ilgili dikkat etmeleri gerekenler, uygunsuz
oyuncaklarin ¢ocuk sagligi iizerindeki etkileri anlatilabilir, bu konuda afigler asilabilir.
Ebeveynlerin oyuncak paketlerinin {izerindeki uyar isaretlerine dikkat etmeleri ve kullanim
kurallarina uymalar1 konusunda bilgilendirmeleri ¢ocuklarda yabanci cisim aspirasyonu ve
yaralanma vakalarinin azaltilmasi agisindan kritik bir noktadir. Okul Oncesi egitim
kurumlarinda ailelerin katilimiyla diizenlenen programlarda giivenli oyuncak se¢imi, giivenlik
kriterleri konusunda bilgilendirme yapilabilir. Ebeveynlerin oyuncak giivenligi konusunda bilgi
diizeylerini, oyuncak kaza ve yaralanmalari durumunda miidahale edebilme yetilerini artirmak
icin daha genis orneklem grubunda yapilacak caligmalara ihtiya¢ duyulmaktadir. Ayrica
arastirmalarda nicel ve nitel yontemlerin birlikte kullanildigir karma yontemin tercih edilmesi

derinlemesine bilgi edinilmesi agisindan alana katki saglayacag diistiniilmektedir.
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Arastirma babalarda cep telefonu bagimliliginin evlilik uyumuna ve baba bebek baglanmasina etkisini
degerlendirmek amaciyla yapilmistir. Kesitsel nitelikteki bu arastirma Tiirkiye’nin Dogu Anadolu Bolgesinde
bulunan bir ilin Aile Sagligi Merkezleri’'nde (ASM) , Ekim 2020- Aralik 2021 tarihleri arasinda gergeklestirildi.
Arastirma Aile Sagligi Merkez’lerine (ASM) kayitli 326 baba ile yiiriitiildii. Arastirmanin verileri Kigisel Tanitim
Formu, Cep Telefonu Bagimlilig1 Olgegi, Evlilik Uyumu Olgegi (EUO) ve Baba- Bebek Baglanma Olgegi (B-
BBO) ile toplandi. Arastirmada babalarda evlilik uyumu ile egitim diizeyi, gelir durumu, aile yapisi, bebegin
bakimina katilma durumu arasinda anlamli diizeyde farklilik oldugu saptandi (p<0.05). Arastirmada baba bebek
baglanmasi ile aile yapisi, cocuk sayisi, gebeligin planli olma durumu, bebegin bakimina katilma durumu arasinda
anlaml diizeyde farklilik saptandi (p<0.05). Arastirmada babalarda cep telefonu bagimlilig: arttik¢a evlilik uyumu
ve baba-bebek baglanmasinin azaldigi belirlendi (sirasiyla r:-0.281, r:-0.232; p<<0.001). Arastirmada babalarin cep
telefonu bagimhiliginin evlilik uyumu ve baba bebek baglanmasina olumsuz etkisinin oldugu belirlendi.

Anahtar kelimeler: Baba, Baglanma, Cep telefonu, Evlilik uyumu.

ABSTRACT

The research has been conducted to evaluate the effect of mobile phone addiction in fathers on marital adjustment
and father-infant attachment. This cross-sectional research was carried out between October 2020 and December
2021 in Family Health Centers (FHC) located in a province of Eastern Anatolia Region of Turkey. The research
was conducted with 326 fathers registered in Family Health Centers (FHC). The data of the research were collected
with the Personal Information Form, Mobile Phone Addiction Scale, Marital Adjustment Scale and Paternal-Infant
Attachment Questionnaire. In the research, it was found that there was a significant difference between fathers'
marital adjustment and education level, income level, family structure, and participation in the baby's care (p
<0.05). In the research, a significant difference was found between father-baby attachment and family structure,
number of children, whether the pregnancy was planned and participation in the baby's care (p<0.05). In the
research, it was determined that as mobile phone addiction increased in fathers, marital adjustment and father-
baby attachment decreased (respectively r:-0.281, 1:-0.232; p<0.001). In the research, it was determined that
fathers' mobile phone addiction had a negative impact on marital adjustment and father-baby attachment.

Keywords: Attachment, Father, Marital adjustment, Mobile phone.
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GIRIS

Yasamin vazgecilmez bir parcasi olan ve her yastan insanin hayatinda yer alan cep
telefonlar1 diinyanin bir¢ok yerinde kullanilmaktadir. Hi¢ kuskusuz bu cihazlarin bilingli ve
dengeli kullanilmas1 halinde hayat1 olduk¢a kolaylastirmasi s6z konusu iken bilingsiz ve asiri
kullanilmas1 bu cihazlara baglh hale gelmeye neden olmaktadir (Ding, 2015). Bagimli olma
durumu “bir nesneye, bireye ya da varliga kars1 konulamaz bir sekilde siirekli olarak istek
duyma ve kisinin farkli bir iradenin giidiimiinde olmasi hali” seklinde tanimlanmaktadir.
Teknolojinin ve sosyal medya aginin giderek gelismesi ve diinyanin globallesmesi ile bilginin
el altinda bulunmasi (Karakose, 2019) ozellikle diger iletisim araglariyla kiyaslandiginda
tasima ve baglanti kurmanin kolay olmasi cep telefonuna bagimliligi daha giiglii hale
getirmektedir (Bal ve Balci, 2020).

7 milyar cep telefonu abonesi bulunan yeryiiziinde kiiresel mobil ilerleme oran1 %96'ya
ulasmistir (Onus, 2019). 2023 Tiirkiye Istatistik Kurumu (TUIK)’na goére akilli telefon
kullanim oranimin %97.3 oldugu, cinsiyete gore dagiliminda ise erkeklerde bu oranin %98.7
oldugu bildirilmektedir (TUIK, 2023). Tiirkiye’de insanlarin ortalama iki bucuk senede bir cep
telefonlarin1 degistirdikleri bildirilmektedir (Dogan, 2019). Bu kadar yogun cep telefonu
kullannminin insan iliskilerini etkileyecegi bilinmektedir (Terzioglu, 2019). Evlilik iligkisi de
insan iliskileri agisindan bakildiginda en 6nemli ve en temel olanlardan biri olarak goriilebilir.
Ciftler icin evliligin devaminin saglanmasi ve evlilik uyumunun artmasinda etkili ve gilivenli
iletisimin yeri ka¢inilmazdir.

Anne ve babarin ¢ocuklariyla kurdugu iletisim hayat1 ya yasamaya deger ve giivenli ya
da tehlikeli bir yer olarak algilamalarina sebep olmaktadir (Y®ériikoglu, 2014). Intrauterin
donemde baslayan ebeveyn bebek baglanmasinin (Alhusen, 2008; Stimer, 2006) bebegin
gelecekteki yasam ve iligkilerinde 6nemli rol oynadigi belirtilmektedir (Giileg ve Kavlak,
2013). Saglikli baglanma davranisinin olusmasi i¢in babanin bebegin giydirilmesi, beslenmesi,
korunmas1 ve hijyeni gibi tiim bakim faaliyetlerine etkin katilimi1 gerekmektedir (Ucan, 2016).
Bebegine sarilan, agladiginda susturmaya calisan ve bebegin altin1 degistiren babalarin daha
fazla glivenli baglanma davranis1 gelistirdikleri saptanmig (Caldera, 2004) ve bebek ile giiclii
iliski kurmanin baglanmanin kalitesini artirdig1 bildirilmistir (Greenberg ve Morris, 1974;
Rempel vd., 2017). Baba bebek baglanmasinda bebegin yasi arttikca baglanma diizeyinin arttig
gozlemlenmistir (Tiirkgtier, 2020).

Babanin bebegin bakimina ve gilinliik rutin aktivitelerine katilmasi, bu katilma stirecini

etkileyen faktorlerin belirlenmesi, baba-bebek baglanma durumunun anlagilmasina yardimei
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olacagi disiiniilmektedir. Literatiir de bir¢ok calisma evlilik uyumuna ve baba bebek
baglanmasina neden olan faktdrleri belirlemeye ¢alismistir (Aydin ve Erisen, 2020; Dilmag ve
Sakarya, 2020; Savcir ve Aysan, 2017) fakat cep telefonu bagimliliginin bu duruma sebep
olduguna odaklanan c¢alismaya rastlanmamistir. Bu nedenle bdyle bir calismaya ihtiyag
duyulmus ve babalarin cep telefonu bagimliliginin evlilik uyumuna ve baba-bebek arasindaki
baglanma iliskisine 151k tutmak amaglanmistir. Amag¢ dogrultusunda hazirlanan arastirma
sorular1 agagida verilmistir:
- Babalarda cep telefonu bagimliliginin evlilik uyumuna etkisi var midir?

- Babalarda cep telefonu bagimliliginin baba bebek baglanmasina etkisi var midir?
GEREC VE YONTEM

Arastirma; cep telefonu bagimliligmin evlilik uyumu ve baba bebek baglanmasina
etkisini belirlemek iizere yapilan kesitsel tipte bir arastirmadir. Tiirkiye’nin Dogu Anadolu
Bolgesinde bulunan bir ilin merkezinde bulunan Aile Saghigi Merkezleri’nde (ASM)
yuriitiilmistiir. Arastirmanin evrenini il merkezinde bulunan niifusu 20.000 ve iizerinde olan
toplam alt1 tane ASM‘ye kayitli toplam 720 baba olusturmustur. Arastirmanin 6rneklemi %5
yanilgi diizeyi, %95 evreni temsil etme yetenegi ile minimum 251 baba olarak belirlenmistir.
Orneklem biiyiikliigii hesaplanirken Open epi istatistik yazilimi kullanilmistir. Arastirma
almma kriterlerini karsilayan ve arastirmaya katilmaya kabul eden toplam 326 babanin
katilimiyla tamamlanmistir. Arastirmaya 18 yas ve lizerinde olan, esiyle birlikte yasayan, 6-12
aylik bebege sahip olan ve akilli telefona sahip olan babalar dahil edilmistir. Arastirmadan

ruhsal bir hastaliga sahip olan babalar hari¢ tutulmustur.

Veri Toplama Araclar
Tamitic1 Ozellikler Formu

Arastirmaci tarafindan literatiir dogrultusunda olusturulan form babalarin bazi
demografik 6zellikleri ve ¢ocuk sayisi, planli gebelik durumu, bebek cinsiyeti ve bebek
bakimina katilma durumunu sorgulayan toplam 15 sorudan olugsmaktadir (Dilmag ve Sakarya,

2020; Kartal ve Erisen, 2020; Savci ve Aysan, 2017).

Cep Telefonu Bagimhhig Olgegi

Cep telefonu bagimliligin1 artiran kosullar1 incelemek amaciyla Choliz tarafindan
gelistirilmistir (Choliz, 2012). Olgegin iilkemize uyarlanmasi ve gecerlik giivenilirlik ¢alismasi
Firat ve Balci (2017) tarafindan yapilmistir (Firat ve Balc1, 2017). Olgek toplam 22 madde ve

yoksunluk, kontrolsiizliik ve tolerans olmak iizere ii¢ alt boyuttan olusmaktadir. 5’11 likert tipi
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bulunan 6lgekte ilk 10 madde O=hi¢bir zaman’dan 4=c¢ogunlukla’ya dogru puanlanan, 11-22.
Maddeleri ise 0=hi¢ katilmiyorum’dan 4=tamamen katiliyorum’a dogru puanlanmaktadir.
Olgegin cronbach’s alpha katsayis1 0.94 olarak hesaplanmis bizim arastirmamizda cronbach

alpha katsayis1 0.94 bulunmustur.

Evlilik Uyumu Ol¢egi (EUO)

Evliligin niteligini 6lgmek amaciyla Locke ve Wallace’in gelistirdigi iilkemize
uyarlanmasini Tutarel Kiglak’m yapti1 tam adi Locke ve Wallace Evlilikte Uyum Olgegi 15
maddeden olugsmaktadir (Kislak, 1999; Locke ve Wallace, 1959). Freeston ve Plechaty'nin
(1997) onerileri dogrultusunda 10. ve 12. maddeleri 0-1 olarak ayrica puanladigini bildirmistir
(Freeston ve Pléchaty, 1997). Bu durumda oOlgekten alinabilecek puanlar 0-58 arasinda
degismektedir. Gergeklestirilen bu ¢alismada 6lgek maddeleri Freeston ve Plechaty'nin (1997)
onerileri dikkate alinarak 10. ve 12. maddeler 0-1 araliginda puanlanmistir. Puan arttik¢a evlilik
uyumunun da arttigi bildirilmistir. Tutarel Kislak’in ¢alismasinda da dlgekten alinabilecek
maximum puanin 58 oldugu belirtilmistir. Evli kisilerin uyumlu ve uyumsuz olarak ayirt
edilmesinde 43.5 puan esas alinmig 43 ve altinda puan uyumsuz, 43 puanin iizeri ise uyumlu
olarak degerlendirilmistir (Kislak, 1999). Toplam puan hesaplanirken; maddelere gore Olgek
puani degisim gostermektedir. 1. madde (1-6 puan), 2- 9. maddeler aras1 (5-0 puan), 10. madde
(0, 0, 1 puan), 11. madde (3, 2, 1, 0 puan), 12. madde (Anlasmazlikta: 0 puan, iki secenekte
disarida bir seyler yapmak: 1 puan; iki segenekte Evde oturmak: 1 puan), 13. madde (0, 1, 2, 3,
puan), 14. madde (2, 1, 0 puan), 15. madde (0, 1, 2, 2 puan) olarak degerlendirilmektedir. Kislak
EUO’niin cronbach alfa i¢ tutarlilik katsayisini 0.80 olarak saptamis arastirmamizda ise 6lgegin

cronbach alpha katsayis1 0.92 bulunmustur.

Baba- Bebek Baglanma Olcegi (B-BBO)

Postpartum donemde baba- bebek baglanmasini degerlendirmek amaciyla Condon ve
arkadaglar1 tarafindan gelistirilmistir (Condon J. T vd., 2008). 6-12 aylik bebege sahip
bireylerde kullanilan bir &lgektir (Condon J. T vd., 2008). Ulkemize uyarlanmasi1 Giileg
tarafindan yapilmistir (Giileg ve Kavlak, 2013). Olgek 19 maddelik olup hosgdrii, etkilesimde
zevk ve sevgi ve gurur olmak iizere 3 alt boyutu bulunmaktadir. Olgekten elde edilebilecek
puan minimum 19 maximum 95 arasinda degismektedir. Yiiksek puan baglanmanin yiiksek
oldugunu ifade etmektedir. Olgegin puanlanmas ise su sekildedir. 1. 2. ve 3. Maddeler (1-5),
4.5.10. 12. Ve 14. Maddeler (5-1) [ters], 6. 17. 18. Ve 19. Maddeler a=1, b= 2.3, ¢=3.6, d=5
puan, 7. 9. 11. Ve 15. Maddeler ise a=5, b= 3.6, c=2.3, d=1 puan [ters], 8. Madde a=5 b= 1 puan
ve son olarak, 13. ve 16. Madde a=5, b=3, c= 1 puan seklinde kodlanmaktadir. Calismada
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Olcegin cronbach alpha katsayist 0.92 bulunmus bizim arastirmamizda ise 6l¢egin cronbach

alpha katsayis1 0.89 bulunmustur.

Verilerin Toplanmasi ve Analizi

Arastirmanin verileri ASM' lere kayith babalarin iletisim numaralar1 alinarak google
formlar araciligiyla toplandi. Form doldurulma stiresi ortalama 10-15 dk. siirmiistiir. SPSS 22.0
paket programini kullanilarak bilgisayar ortaminda veriler kodlandi. Analizinde; yiizde,
ortalama, standart sapma, bagimsiz gruplarda ¢ testi, varyans analizi ve korelasyon analiz

testleri kullanildi. Sonuglar %95 giiven araliginda, p<0.05 yanilg1 diizeyinde degerlendirildi.

Arastirmanin Etik Yonii

Etik kurulu Indnii Universitesi Bilimsel Arastrma ve Yaymn Etigi Kurulundan
(2020/1220) alinan aragtirma Helsinki Deklarasyonu Prensiplerime uygun olarak yapildi.
Arastirmaya katilan bireylere goniillii olmanin esas oldugu sdylenmis olup, arastirmanin amaci

aciklanarak sozel onamlar1 alinan babalara anket linki yonlendirilmistir.

Arastirmanin Sinirhhiklar

Arastirma ASM’lere kayitli ve 6-12 aylik bebege sahip babalar ile sinirlidir.

BULGULAR

Tablo 1. Babalarin Sosyo-Demografik Ozelliklerine Gére Baba-Bebek Baglanma, Evlilik Uyumu Ve Cep
Telefonu Bagimlihigi Olgekleri Toplam Puan Ortalamalarinin Karsilastirilmasi (n=326)

Baba-bebek Evlilik uyum 6lcegi Cep telefonu

Degiskenler n (%) baglanma Olgegi Ort+SS bagimhlik dlcegi
Ort+SS Ort+SS

Egitim Diizeyi
flkokul -Ortaokul 75(23.0) 77.46£10.27 39.76+6.52 31.02+19.41
Lise ve Universite 251(77.0) 78.89+9.08 40.58+6.24 29.84+18.61
Test ve p degeri t=-1.159 p=.247 t=-.989 p=.323 t=476 p=.634
Meslek
Issiz 69(21.2) 77.31+£9.23 38.60+6.97 23.10+12.83
Memur 104(31.9) 77.38+£10.36 40.24+6.40 30.43£18.44
Isci 153(46.9) 79.21+£8.83 40.55+6.24 30.29+19.17
Test ve p degeri F=1.425 p=242 F=.500 p=.607 F=.721 p=.487
Gelir Diizeyi
Gelir<Gider 75(23.0) 78.62+8.90 38.73+6.33 27.06+18.98
Gelir=Gider 194(59.5) 79.20+9.40 41.05+6.05** 30.14+19.18
Gelir>Gider 57(17.5) 76.34+9.70 40.394+6.31 34.05£16.52
Test ve p degeri F=2.062 p=.129 F=3.732 p=.025 F=2.259 p=.106
Aile Yapisi
Cekirdek 277(85.0) 79.46+8.82 40.70+6.19 30.42+18.86
Genis 49(15.0) 73.52+10.79 38.65+6.71 28.40+18.37
Test ve p degeri t=4.193 p=.000 t=2.104 p=.036 t=.692 p=.490

#p<0.05
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Arastirmaya dahil olan babalarin, sosyodemografik 6zellikleri Tablo 1’de sunulmaktadir.
Arastirmada babalarin %77 sinin lise ve tiniversite diizeyinde oldugu, %46.9’unun isci oldugu,
%359.5’inin gelir gidere esit oldugu, %85 inin ¢ekirdek aile yapisini olusturdugu belirlenmistir.
Arastirma verileri incelendiginde; meslek ve egitim diizeyinin babalarda evlilik uyumuna ve
baba bebek baglanmasina etkisinin olmadig1 tespit edilmistir (p>0.05).

Tablo 2. Babalarin bazi 6zelliklerine gore baba-bebek baglanma, Evlilik uyumu ve Cep telefonu bagimlilig:
Olcekleri toplam puan ortalamalarinin karsilagtirilmasi (n=326)

Baba-bebek Evlilik uyum odl¢egi Cep telefonu

Degiskenler n (%) baglanma Olgegi Ort+SS bagimhlik dl¢egi
Ort+SS Ort+SS

Evlilik Siiresi
1-10 284(87.1) 78.90+9.24 40.52+6.34 30.20+18.73
11-30 42(12.9) 75.91+10.12 39.34+6.12 29.84+19.49
Test ve p degeri t=1.403 p=.162 =-887 p=.376 t=358 p=.721
Cocuk Sayisi
1-2 261(80.1) 79.36+9.28 40.62+6.25 29.39+17.87
3-10 65(19.9) 75.37+9.11 39.47+6.50 33.03+21.97
Test ve p degeri t=3.116 p=.002 t=1.309 p=.192 t=-1.399 p=.163
Planh Cocuk Sahibi Olma Durumu
Evet 285(87.4) 79.11+8.82 40.66+6.21 30.01+18.58
Hay1r 41(12.6) 74.78+11.99 38.48+6.71 30.82+20.31
Test ve p degeri t=2.797 p=.005 t=2.077 p=.039 t=-.258 p=.796
Bebegin Cinsiyeti
Kiz 168(51.5) 79.01+8.78 40.41+6.44 29.57+18.86
Erkek 158(48.5) 78.09+9.97 40.37+6.18 30.69+18.72
Test ve p degeri t=.888 p=.375 t=.053 p=.958 t=-.537 p=.592
Bebek bakimina katilma durumu
Evet 282(86.5) 80.04+ 8.35 41.16+5.93 29.89+18.76
Hayir 44(13.5) 69.09+ 10.10 35.43+6.46 31.59+19.05
Test ve p degeri t=7.856 p=000 t=5.889 p=.000 =-.558 p=.577
*p<0.05

Arastirmaya dahil olan babalarin, bazi 6zellikleri Tablo 2’de sunulmaktadir. Aragtirmaya
katilan kisilerin %87.1’inin evlilik siiresinin 1-10 y1l oldugu, %80.1’inin ¢ocuk sayisinin 1-2
oldugu, %87.4’linlin planli gebelik durumu oldugu, %86.5’inin bebek bakimina katildigi
belirlenmistir. Arastirma verileri incelendiginde; evlilik siliresi ve bebegin cinsiyetinin
babalarda evlilik uyumuna ve baba bebek baglanmasina etkisinin olmadig1 tespit edilmistir.

(p>0.05).

Tablo 3. Olgeklerin Aldiklar1 En Diisiik En Yiiksek Degerler ve Toplam Puan Ortalamalarinin Dagilimi (n=326)

Olgekler e o Arastirmada Olgekten Arastirmada Olgegin
Orijinal Olgegin Alt Alman Alt ve Ust Ortalama ve S.S.
ve Ust Degerler o
Deger Puanlan
Cep Telefonu Bagimhihig: 0-88 0-83 30.11+ 18.77
Evlilik Uyumu 0-58 21-51 40.39+ 6.31
Baba-Bebek Baglanmasi 19-95 45-95 78.56 £9.37
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Babalarin Olgeklerden Aldiklart Toplam Puan Ortalamalarinin Dagilimi Tablo 3’te
verilmistir. Babalarm Cep Telefonu Bagimliligi Olgegi puan ortalamasi 30.11+18.77 (0-83)
olarak saptanmistir. Evlilik uyumu puan ortalamasi incelendiginde 40.39+6.31 (21-51) olarak
ve Baba-Bebek Baglanma Olcegi puan ortalamasi 78.56+9.37 (45-95) olarak belirlenmistir.

Tablo 4. Babalarda Cep Telefonu Bagimliligi ile Evlilik Uyumu ve Baba-Bebek Baglanmasi Arasindaki Iliski
(n=326)

Olgekler Ce13 Tele{onu Evlilik Uyumu Balga-Bebek

Bagimhihigi Baglanmasi
o o -0.281* -0.232%*
Cep Telefonu Bagimhhg 1 0.000 0.000
- -0.281%* 0.529%*
Evlilik Uyumu 0.000 1 0.000
o -0.232* 0.529*
Baba-Bebek Baglanmasi 0.000 0.000 1
**p<0.001

Arastirmada babalarda Cep Telefonu Bagimliligi Olgegi toplam puan ortalamasi ile
Evlilik Uyumu Olgegi toplam puan ortalamasi arasinda zayif negatif korelasyon, Baba-Bebek
Baglanmasi1 6lgegi puan ortalamalari ile ise zayif negatif korelasyon belirlendi (sirasiyla r:-
0.281, r:-0.232, p<0.001, Tablo 4). Ayrica babalarda Evlilik Uyumu Olgegi toplam puan
ortalamasi ile Cep Telefonu Bagimlilig1 Olgegi toplam puan ortalamasi arasinda zayif negatif
korelasyon, Baba-Bebek Baglanmasi 0l¢egi puan ortalamalari ile ise orta dereceli pozitif
korelasyon belirlendi (sirastyla r:-0.281, r:0.529, p<0.001, Tablo 4). Arastirmada Baba-Bebek
Baglanmasi dl¢egi puan ortalamasi ile Cep Telefonu Bagimlilig1 Olgegi toplam puan ortalamasi
arasinda zayif negatif korelasyon, Evlilik Uyumu Olcegi toplam puan ortalamasi ile ise orta

dereceli pozitif korelasyon belirlendi (sirasiyla r:-0.232, 1:0.529, p<0.001, Tablo 4).
TARTISMA

Bu bolimde babalarda cep telefonu bagimliliginin evlilik uyumu ve baba bebek
baglanmasina etkisini aragtirmak amaciyla yapilan aragtirma sonucunda elde edilen bulgular
yer almaktadir. Bu bilgiler literatiir dogrultusunda tartisilmistir.

Arastirmadaki verilere gore gelir diizeyi ile evlilik uyum 6lgegi arasinda istatistiksel
olarak anlamli diizeyde bir farklilasma bulunmustur (p<0.05). Anlamli farkliligin gelir gidere
esit olan bireylerden kaynaklandigi goriilmektedir. Ekonomik problemler bireylerde stres
yaratmakta, bu da ciftlerin birbirlerine karsi davranislarini etkileyebilmektedir. Dakin ve
Wampler (2008)’e bireyde bilissel, emosyonel ve davranigsal tepkilere neden olan ekonomik
sikintilarin aile i¢i iliskileri negatif yonde etkiledigi belirtilmistir. Gelir gider diizeyinin esit

olmasi ile birlikte istekler karsilanmakta, boylece esler arasinda uyumsuzluga sebep olabilecek
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problemler azalmaktadir. Ciftlerde maddi yeterliligin, ¢atisma konularinda fikir birligi
saglamay1 kolaylastirmasiyla iliskili oldugu diisiiniilebilir.

Arastirmadaki verilere gore aile yapisi ile evlilik uyum 6l¢egi arasinda istatistiksel olarak
anlamli diizeyde bir farklilagma bulunmustur (p<0.05). Cekirdek aileye sahip olan bireylerin
EUO toplam puanlari genis aileye sahip bireylere gére daha yiiksek oldugu gériilmektedir.
Genis ailede bulunan kayinvalide ve kaymnpeder gibi faktorlerin evlilikte problem yarattigi,
evlilik uyumunu azalttig1 bildirilmektedir (Ozbey, 2012).

Arastirmadaki verilere gore gebeligin planli olma durumu ile evlilik uyum 6lgegi arasinda
istatistiksel olarak anlamli diizeyde bir farklilagma bulunmustur (p<0.05). Gebeligi planl olan
bireylerde EUO toplam puanlar1 planli olmayan bireylere gore daha yiiksek bulunmustur.
Bebek sahibi olmaya karar verme siireci ¢iftler arasinda uyumu artirmakta, annelik roliinii etkin
sekilde kabullenen bireylerin esi ile daha uyumlu oldugu diisiiniilmektedir (Cox vd., 1989;
Kiigiikkaya vd., 2020).

Arastirmadaki verilere gore bebek bakimina katilma durumu ile evlilik uyum 6lgegi
arasinda istatistiksel olarak anlamli diizeyde bir farklilasma bulunmustur (p<0.05). Baba
katiliminin, annenin mesleki kimligini énemli kildigini, anneye duygusal destek saglayarak
bebek bakimu ile ilgili kaygi ve stresini azalttig1 ve annenin kendine daha ¢ok vakit ayirdig:
belirtilmektedir. Anne ve babalarin is paylasimi yapmasi ile bireylerde yiiksek psikolojik
doyum ve evlilige yonelik pozitif duygularin gelistigi gézlemlenmistir (Baklaya, 2002; Lamb,
2010; Lowdermik ve Perry, 2004).

Aragtirmadaki verilere gore aile yapist ile baba bebek baglanma 6lgegi (B-BBO) arasinda
istatistiksel olarak anlamli diizeyde bir farklilasma bulunmustur (p<0.05). Yaptigimiz
aragtirmada katilimcilarin %85°1 gibi 6nemli bir boliimiiniin ¢ekirdek aileye sahip oldugu tespit
edilmistir. Cekirdek aileye sahip olan bireylerde B-BBO toplam puaninin daha fazla oldugu
goriilmektedir. Kadinin ge¢mis yillara gore ekonomik acgidan giliclenmesi ile babalarin bebek
bakimina katilmalarinin zorunlu hale geldigi diisiiniilmekte babanin bebek bakimina etkin bir
sekilde katilimi ile bebek ile daha kolay bag kurulabilmekte, aile i¢i iletisim artmakta ve baba
bebek baglanmasi1 pozitif yonde etkilenmektedir (Allport vd., 2018; Galovan vd., 2014;
Kuzucu, 2011). Calismamiz1 destekler nitelikte Tiirk¢lier’in ¢alismasinda da ¢ekirdek aileye
sahip bireylerde baba bebek baglanmasinin yiiksek oldugu belirlenmistir (Tiirkctier, 2020).

Arastirma verilerine gore ¢ocuk sayisi ile baba bebek baglanma 6lgegi (B-BBO) arasinda
istatistiksel olarak anlamli diizeyde bir farklilagsma bulunmustur (p=0.003<0,05). Cocuk say1s1
1-2 olan bireylerde B-BBO toplam puaninin daha fazla oldugu goriilmektedir. Arastirmamiz da

baba-bebek baglanma 6lgegi genel puan ortalamasi literatiirle benzerlik gostermektedir. Mercer
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ve Ferketich (1990)’1n calismasinda ilk kez baba olan bireylerin bebekleri ile baglanma oraninin
yiiksek oldugu bildirilmistir. Sevil ve Ozkan (2007)’mn calismasinda da cocuk sayisinin
artmasimin maddi olarak zorluga ve babanin isiyle daha fazla ilgilenmesine sebep oldugu
bdylece babalarin bebek bakimina aktif katilimi konusunda aldiklar1 puanlarin diistiigiini
belirtmislerdir. Kilan (2019)’1in ¢alismasinda da ilk ¢ocuga sahip olan babalarin baglanma
diizeyleri anlamli derece daha yiiksek oldugu gorilmiistiir. Artan ¢ocuk sayisi ile ilginin
azalmasinin baglanmanin azalmasina neden olabilecegini diisiindiirmektedir.

Arastirmadaki verilere gore planli gebelik durumu ile baba bebek baglanma 6lcegi (B-
BBO) arasinda istatistiksel olarak anlamli diizeyde bir farklilasma bulunmustur (p<0.05).
Gebeligin planli olma durumunda B-BBO toplam puami daha fazla oldugu goriilmektedir.
Ebeveyn-bebek baglanmasi, prenatal donemde baslayip yasam boyu devam eden bir olaydir.
Baglanma, bebek hareketlerinin ilk hissedilmeye basladigi an da baglamakta, postpartum
donemde bebek bakimina katilim ve ebeveyn-bebek etkilesimi ile giiclenmektedir (Beesley A,
2019; Condon J. T vd., 2013; Mortensen J. A, 2014). Arastirmada babalarin biiyiik bir kisminin
planl bir sekilde bebek sahibi olmalari, kendilerini baba olmaya hazir hissetmeleri ve babalik
rolii kazanmalariin dogum sonras1 donemde baba bebek baglanmasina pozitif etkisinin oldugu
diistiniilmektedir.

Arastirmadaki verilere gore bebek bakimina katilma ile baba bebek baglanma 6l¢egi (B-
BBO) arasinda istatistiksel olarak anlamli diizeyde bir farklilasma bulunmustur (p<0.05).
Bebek bakimina katilma durumunda B-BBO toplam puani daha fazla oldugu goriilmektedir.
Babanin bebegin beslenmesi, korunmasi, hijyeni, agladiginda susturulmasi ya da ihtiyacinin
giderilmesi gibi bakimlara katilmasinda ve bebegin yasaminda etkin role sahip olmasi1 ebeveyn
bebek baglanmasmi giiglendirir (Simsiki, 2011; Sen, 2007). Ulkemizde baba bebek
baglanmasina yonelik caligmalarin ¢ok az sayida olmasina karsin literatiirde bebek bakimina
katilan ebeveynlerin daha iyi diizeyde baglanma davranigi gelistirdikleri bildirilmektedir (Ding,
2014; Fuertes vd., 2016; Newland vd., 2010).

Arastirmaya katilan babalarin B-BBO &lcek puan ortalamasi 78.56+9.37 oldugu
saptanmistir. B-BBO’den alinabilecek maximum puan 95'tir. Puan ile baglanma diizeyi pozitif
iligkilidir. Aragtirmamizda babalarin ortalamanin iizerinde baglanma davranis1 gelistirdikleri
sOylenebilir. Literatiirde Baba Bebek Baglanma Olgegi toplam puan ortalamasmin birgok
caligmada ortalamanin iizerinde oldugu goriilmektedir. (Aydin vd., 2020; Diidiik¢li ve Aslan.,
2020; Giileg¢ ve Kavlak.,2013; Kartal ve Erisen., 2020; Tirkgter, 2020; Yu vd., 2012). Farkli
caligma sonuglart da bulunmaktadir. Diidiik¢li ve Aslan’in c¢alismalarinda evlilik siiresi ve

bebegin cinsiyeti ile babalarin 6lgek puani arasinda anlamli diizeyde bir farklilagsmanin
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olmadigini, ¢ocuk sayisi1 ile Olgek puani arasinda anlamli diizeyde bir farklilik oldugu
belirtilmistir (Didiik¢ii ve Aslan, 2020). Baba bebek baglanmasi ile ilgili yapilan tez
caligmalarina bakildiginda ten tene temasin baba bebek baglanmasini etkilemedigi (Tiiremen,
2019), babalarda goriilen depresyonun baglanmaya olumsuz bir etkisinin oldugu (Isik, 2019),
diizenli bir ¢aligma durumu olan, iist statiide bulunan ve ilk kez baba olan bireylerde baglanma
diizeyinin yliksek olup giivenli baglanma davranislar1 gosterdigi belirtilmistir (Kilan, 2019).
Literatiirde birgok calisma; cep telefonlarin1 yogun bir sekilde kullanmanin gesitli
problemlere yol actigi ve kullanicilarin bu cihazlara bagimli olma riskiyle kars1 karsiya
kalabileceklerini gdstermektedir. Bu ¢ikis noktasiyla babalar iizerinde yapilan bu arastirma cep
telefonlara yonelik bagimlilik sorunsalina odaklanmaktadir. Arastirmamizda cep telefonu
bagimlhilig1 arttikca baba bebek baglanmasi ve evlilik uyumunun azaldigi gézlemlenmistir.
Babalarda telefonun bagimliliginin olmasi bireyleri izole bir yasama dogru ¢ektigi, iletisimi
azalttig1 ve kisilerin aile ve bireyleri ilgilendiren konular iizerinde farkindaliklarinin azalmasi
sebebi ile evlilik uyumunun azaldig1 diisiiniilmektedir. Calismamizda cep telefonu bagimliligi
arttikca baba bebek baglanma diizeyinin azaldigi goriilmektedir. Uzun siire cep telefonu
kullanan ve cep telefonuna bagimli olan, bebegi ile fazla zaman gegirmeyen, onunla oynamayan
ve bakima katilmayan babalarin olumsuz baglanma davranislar1  gelistirdikleri
diisiiniilmektedir. Yine ¢alismamizda baba bebek baglanma durumu arttik¢a evlilik uyumunun
arttig1 gozlemlenmektedir. Baba olmak 6miir boyu stirecek bir sorumluluk almaktir. Bu siirecte
bebegiyle nitelikli vakit gegirmek, bebegin ihtiyaclarin1 gidermek baba ile bebek arasindaki
iletisimi ve etkilesimi gili¢lendirecektir (Boechler vd., 2003). Giivenli baglanmaya sahip, iyi bir
ebeveyn olmay1 arzulayan, manevi baglilik duygusu tasiyan ve olumlu bir etkilesim icerisinde
olan eslerin, birbirleri ile daha az ¢atismalar1 ve sorunlarini kolayca ¢ézebilmelerinin evlilikte

uyumu arttirdig diistiniilmektedir.
SONUC

Arastirma sonucunda babalarin cep telefonu kullaniminin evlilik uyumuna ve baba bebek
baglanma stirecine etkisi degerlendirilmistir. Cep telefonu bagimliligi arttikca evlilik
uyumunun ve baba bebek baglanmasinin azaldig1 belirlenmistir. Dogum sonu ilk y1l baglanma
diizeyinin bebegin yasaminda olumlu ya da olumsuz etkilerinin oldugu bildirilmektedir. Bu
sebeple giivenli baglanma ile iliskili ve baglanmayi etkileyen faktorleri belirlemek, baglanmaya
olumlu etkisi olan miidahalelerde bulunmak 6nem arz etmektedir. Literatiire bakildiginda baba
bebek baglanmasini etkileyen birgok faktor bulunmaktadir. Baglanma ile iliskili faktorlerin

belirlenmesi, uygun miidahalelerde bulunulmasi ve ebeveyn bebek baglanmasini yakindan
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takip edilmesi 6nem arz etmektedir (Celebi ve Cayir, 2021). Dogum Oncesi egitimlerinde anne
ve baba adaylarima doguma hazirlik egitimi, gebelik siireci ve bebegin gelisimi hakkinda
ayrintili bilgi verilmeli, babalara gebeligin baslangicindan itibaren dogum ve dogum sonu
donemde aktif olarak rol almasi i¢in gerekli egitimler verilerek anne ve baba adaylarmin
ebeveynlige hazirligi saglanmalidir. Hastane ve aile sagligt merkezlerinin politikalar1 ve
egitimleri gozden gecirilerek, gebelikte es desteginin saglanmasi, baba olma bilincinin erken
olusmasi ve gebelik ve dogum sonu dénemdeki tiim muayene ve egitimlere babalarin da dahil
edilmesi gibi diizenlemelerin yapilmasi onerilmektedir. Babanin dogumdan sonraki siiregte
anne ve bebeginin yaninda kalmasi, anneye destek olmasi ve bebegi ile ilgilenebilmesi i¢in
hastane politikalarinin degistirilmesi saglanabilir (Kaya, 2020). Arastirma sonucunda, baba-
bebek baglanmasinda, babanin bebek bakimina etkin bir sekilde katiliminin Onemli
parametrelerden bir tanesi oldugu goriilmektedir. Bebegin yatigtirilmasi, kucaklanmasi,
oksanmasi, konusulmasi ve goz goze temas kurulmasi baglanmay1 destekler ve gelistirir (Sen,
2007).

Giliniimlizde bilgiye hizli olarak ulasmak icin cep telefonlar1 yaygin olarak
kullanilmaktadir. Ancak bu kaynaklardan dogru bilgiye ulagmak tartismalidir. Bu nedenle
ebelerin gerek web tabanli egitimlerde gerekse saglik kuruluslarinda anne ile birlikte babaya da
egitim ve danigmanlik hizmeti vermesi ve daha sonra da okuyabilecekleri, kolay
ulagabilecekleri kaynaklar sunulmasi 6nem arz etmektedir. Babalarin gebelik ve dogum sonu
siirecinde es destegi saglamasi ve siirece katilmasi i¢in gerekli yasal izinlerin diizenlenmesinin
saglanmalidir (Kaya, 2020). Kadinin hem kendi hem de ailesi i¢in uygun olan bir zamanda gebe
kalmasi ve bebege sahip olmasi, babalarin gebeligi diisiinmesi, es ile planlamasi, babaliga
dogumdan 6nce hazir olma duygusu ve istendik sayida ¢ocuk sahibi olmalar1 i¢in uygun aile
planlamasi danigsmanlig1 sunulmalidir. Evliliklerinde problem oldugu diisiiniilen ¢iftlerin destek
almalart i¢in aile danigmanligina yonlendirilmelidir (Y1lmaz vd., 2021). Son olarak, teknolojik
alet kullanimimin baba-bebek baglanmasi ve evlilik iizerindeki etkilerini inceleyen bagka
caligmalarin yapilmasi ve ¢alismalara babalarin da dahil edilmesinin literatiire katki saglayacagi

diistiniilmektedir.

Not

Inénii Universitesi Bilimsel Arastirma Projeleri birimi tarafindan desteklenen (proje no:
TSA-2022-2966) arastirma 10. Uluslararas1 14. Ulusal Ebelik Ogrencileri Kongresi’nde 16-18
Mayis 2024 tarihinde 6zet bildiri olarak sunulmustur.
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0z

Bu aragtirma gebelik niyeti ile cocukluk ¢ag1 sikintilari, gebelik mutlulugu ve emzirme davranis arasindaki iligkiyi
belirlemek amaciyla yapildi. Tanimlayier tipteki arastirma Kasim 2022-Ekim 2023 tarihleri arasinda Tiirkiye’nin
dogusundaki bir hastanede, iki asamada yiiriitiildii. lk asamada arastirmaya alinma kriterlerini saglayan 316
gebeye ulasildi. Dogum sonu 6. ayda ulasilamayan anneler ve emzirmeyi etkileyebilecek saglik sorunu olanlar
calismadan dislanarak 216 katilimci ile ¢alisma tamamlandi. Arastirmanin verileri Tanitic1 Bilgi Formu, Gebelik
Niyetini Belirleme Formu, Gebelik Mutlulugu Belirleme Formu, Cocukluk Cagi Olumsuz Yasantilar Olcegi
Tiirkge Formu (CCOYO), Dogum Sonu Emzirme Davranisini Belirleme Formu kullanilarak toplandi. Gebelik
niyeti ile gebelik mutlulugu arasinda pozitif yénde (r=.597; p<0.000), CCOYO kategorik puanlar1 (r=-.372;
p<0.000), aile tipi (r=-.071; p<0.000), parite (r=-.373; p<0.000), arasinda negatif yonde, anlamli iliski oldugu
belirlendi. Sonug olarak gebeligini istemeyen/planlanmamis katilimeilarin gebelik mutlulugunun daha az oldugu,
cocukluk ¢ag1 olumsuz yasantilara daha fazla maruz kaldig: saptanirken, bu parametrelerin standart dogum 6ncesi
bakimin bir parcasi olarak ele alinmasi onerilebilir.

Anahtar kelimeler: Cocukluk ¢ag1 sikintilari, Emzirme, Gebelik niyeti, Mutluluk.

ABSTRACT

This study was conducted to determine the relationship between pregnancy intention and childhood adversity,
pregnancy happiness and breastfeeding behaviour. The descriptive study was conducted in two phases in a hospital
in eastern Turkey between November 2022 and October 2023. In the first phase, 316 pregnant women who met
the inclusion criteria were reached. Mothers who could not be reached in the 6th postnatal month and those with
health problems that might affect breastfeeding were excluded from the study and the study was completed with
216 participants. The data of the study were collected using the Introductory Information Form, Pregnancy
Intention Determination Form, Pregnancy Happiness Determination Form, the Adverse Childhood Experience
Turkish Form (ACE-TR) and Postpartum Breastfeeding Behaviour Determination Form. It was determined that
there was a positive correlation between pregnancy intention and pregnancy happiness (r=.597; p<0.000), and a
negative and significant correlation between the categorical scores of the Childhood Negative Experiences Scale
(r=-.372; p<0.000), family type (r=-.071; p<0.000), and parity (r=-.373; p<0.000). According to the results of the
study, it was determined that the participants who did not want/unplanned pregnancy had less pregnancy happiness
and were more exposed to negative childhood experiences, while there was no relationship between pregnancy
intention and the time of first breastfeeding. As a result, it was found that participants who did not want/unplanned
their pregnancy had less pregnancy happiness and were more exposed to negative childhood experiences, and it
may be recommended that these parameters should be considered as part of standard prenatal care.

Keywords: Breastfeeding, Childhood adversity, Happiness, Pregnancy intention.
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Gebelik niyeti, bir kadinin dogurganlik caginda olup olmadigina ve gocuk sahibi olma
karar1 alip almadigina bagl olarak, istenmeyen gebeliklerin belirlenmesi ve aile planlamasi
hizmetlerinin etkilerini degerlendirmede 6nemli bir gosterge olarak kabul edilmektedir. Bu
niyet, kadinin yagsamindaki ¢esitli faktorlere dayanarak sekillenmekte ve sosyal, ekonomik,
psikolojik ve kiiltiirel faktorlerden biiyiik olgiide etkilenmektedir (Klann ve Wong, 2020).
Kadinlarin gebelik niyetleri genellikle aile planlamasi, kariyer hedefleri, partnerle olan iliskileri
ve kisisel hazirliklari gibi faktorlere bagh olarak degisiklik gostermekte, ¢esitli faktorler gebelik
niyetinden etkilenmektedir (Genger ve Ejder Apay, 2020).

Gebelik mutlulugu, bir kadinin gebelik donemindeki duygusal durumunu ve genel
memnuniyetini ifade etmektedir. Bu kavram, gebeligin fiziksel ve psikolojik olarak nasil
algilandigin1 ve deneyimlendigini anlamamiza yardimci olmaktadir (Genger ve Ejder Apay,
2020). Ote yandan, ¢ocukluk ¢ag1 sikintilar, bireyin erken yasam deneyimleri ve aile iliskileri
aracilifiyla sekillenen psikolojik zorluklart ifade etmektedir. Bu donemde yasanan travmatik
olaylar, ihmal, istismar veya aile i¢i ¢atigmalar gibi durumlarin, bireyin duygusal ve sosyal
gelisimini derinden etkiledigi calismalarda belirlenmistir (Downey ve Crummy, 2022).
Cocukluk ¢ag1 sikintilari, bireyin ilerleyen yasaminda mental saglik, iliski kalitesi ve
ebeveynlik becerileri {izerinde 6nemli bir rol oynar. Emzirme davranisi ise dogum sonrast
donemde annenin bebegini besleme ve baglanma siirecini igermektedir. Bu siire¢, annenin
gebelik ve dogum sonrast deneyimlerini dogrudan etkiler (Jespersen, Quigley ve Shreffler,
2023). Gebelik niyeti ve ¢ocukluk ¢agi sikintilarinin emzirme davraniglari {izerindeki etkileri,
annenin bu siirece duygusal ve fiziksel olarak nasil hazirlandigini ve katilimin etkilemektedir
(Shreffler, Spierling, Jespersen ve Tiemeyer, 2021).

Yukaridaki literatiir de g6z oniine alindiginda gebelik niyetinin, cocukluk ¢ag1 sikintilari,
annelerin gebelik mutlulugunu nasil etkiledigini ve emzirme davranislarini nasil
sekillendirdigini anlamak, dogum oncesinden sonrasina kadar kadin sagligmi ve refahini
desteklemek icin 6nemli ipuclart saglayacagi diisliniilmektedir (Lotto, Altafim ve Linhares,
2023; Young-Wolff vd., 2021). Bu baglamda, gebelik niyetinin ve ¢cocukluk ¢agi sikintilarinin
birbirleriyle olan iligkisi 6nemli bir arastirma konusu olarak karsimiza ¢ikmaktadir. Kadinlarin
gebelik niyetleri ile geg¢mislerinde yasadiklar1 travmatik olaylar arasindaki iliski, gebelik
stirecinin nasil deneyimlendigini ve sonuglarin1 dogrudan etkileyebilir.

Istenmeyen gebelik oranlarma bakildiginda, Tiirkiye’de bu oranin 2018 Tiirkiye Niifus
Saglik Arastirmasi (TNSA) raporuna gore %15, Amerika’da %45 oldugu, diinya c¢apinda,
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diisiik ve orta gelirli iilkelerde yasayan 74 milyon kadinin her y1l istenmeyen gebelik yasadigi
belirlenmistir (Bearak vd., 2020; Bearak vd., 2022; TNSA, 2018). Oranlarin fazlaligi, gebelik
niyetine etki eden ve gebelik niyeti ile iliskili olan faktorlerin belirlenmesinin 6nemini ortaya
koymaktadir.

Gebelik niyetinin, cocukluk cagi sikintilari, gebelik mutlulugu ve emzirme davranisi ile
iliskisini belirlemenin kadin sagligi ve aile planlamasi politikalarinin gelistirilmesi ve
kadinlarin  gebelik  siirecindeki deneyimlerinin iyilestirilmesine katki  saglayacagi
ongoriilmektedir. Bu nedenle calismada, gebelik niyeti ile ¢ocukluk cagi sikintilari, gebelik
mutlulugu ve emzirme davranigi arasindaki iliskiyi incelemek amaglanmistir. Arastirma
sorulari:

1. Gebelik niyeti ile ¢cocukluk ¢ag1 sikintilar1 arasindaki iligski nasildir?

2. Gebelik niyeti ile gebelik mutlulugu arasindaki iliski nasildir?

3. Gebelik niyeti ile emzirme davranislart arasindaki iligki nasildir?
GEREC VE YONTEM

Arastirmanin Amaci ve Tiirii
Tanimlayici nitelikte olan bu arastirma gebelik niyeti ile cocukluk ¢ag1 sikintilari, gebelik

mutlulugu ve emzirme davranisi arasindaki iligkiyi belirlemek amaciyla yiiriitiildi.

Arastirmanin Evren ve Orneklemi

Aragtirma Tiirkiye’nin dogusundaki bir hastanede yiiriitiildli. Arastirmanin evrenini, ilgili
hastaneye kayith 18 yas ve lizerinde olan, 28-41. haftalar arasinda olan gebeler olusturdu.
Orneklem segilirken ilgili evrenden tesadiifi drnekleme yontemi ile gebeler segildi. Orneklem
biiyiikliigiiniin hesaplanmasinda genel kullanima agik olan OpenEpi siiriim 3 istatistik yazilim
kullanild1 (http://www.openepi.com). Gli¢ analizi yapildiginda 6rneklem biiyiikligli %35 hata
pay1, %95 giiven araligi, 0.80 temsil giicii ve iki yonlii anlamlilik diizeyi ile 200 olarak
hesaplandi ve ilk agamada arastirmaya alinma kriterlerini saglayan 316 gebeye ulasildi. Dogum
sonu 6. ayda ulagilamayan gebeler ve bebegi emzirmeyi etkileyebilecek saglik sorunu olanlar

calismadan dislanarak 216 katilimci ile ¢calisma tamamlandi.

Arastirmaya Dahil Edilme Kriterleri
Aragtirmaya alinma kriterleri su sekildeydi;
- Sozel iletisim kurabilmesi,
- 18 yas ve iizerinde olmasi,

- 28-41. gebelik haftalarinda olmas.
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Arastirmadan Dislanma Kriterleri

Arastirmadan dislanma kriterleri ise;

- Tibbi kayitlara gore yiiksek riskli gebelik (dogum oncesi kanama, diisiik riski, kalp
hastalig1 vb.) tanis1 ve psikiyatrik hastalik tanis1 olmasi,

- Dogum sonu donemde annenin kesin olarak emzirmeye engel bir saglik sorunun olmasi
(kalp hastaliklar1 vb.),

- Dogum sonu déonemde bebegin kesin olarak emzirmeye engel bir saglik sorunun olmasi
(yarik damak, dudak varlig1 vb.),

- Dogum sonu donemde ulasilamamasi,

- Verilerin eksik doldurulmasi.

Veri Toplama Araclan

Aragtirmanin verileri arastirmaci tarafindan Tanitic1 Bilgi Formu, Gebelik Niyetini
Belirleme Formu, Gebelik Mutlulugu Belirleme Formu, Cocukluk Cagi Olumsuz Yasantilar
Olgegi Tiirkge Formu (CCOYO), Dogum Sonu Emzirme Davramsini Belirleme Formu
kullanilarak toplandi.

Tanitict Bilgi Formu

Literatiir taramas1 yapilarak hazirlanan tanitic1 bilgi formu 8 sorudan olusmaktadir. Tk 1-
8. sorular yas, egitim, aile tipi, gelir ve ¢alisma durumu, diisiik/kiiretaj durumu, parite, dogum
sekli sorularindan olusturuldu (Buran ve Cankaya, 2023; Genger ve Ejder Apay, 2020;
Jespersen, Quigley, ve Shreffler, 2023; Kurt ve Ozkan, 2022).

Gebelik Niyetini Belirleme Formu

Literatiir taramasi1 yapilarak gebelik niyetini belirlemek amaciyla hazirlandi ve gebelik
niyeti 3 grupta sorgulanarak  degerlendirme  yapildi (Istenmis/planlamus;
istenmis/planlanmamis; istenmemis/planlanmamis) (Erato, Shreffler, Ciciolla, Quigley ve

Addante, 2024; Hall, Beauregard, Rentmeester, Livingston ve Harris, 2019).

Gebelik Mutlulugu Belirleme Formu

“Gebelik Mutlulugu Belirleme Formu” kisinin gebe olmasindan dolayr duydugu
mutlulugu belirlemek amaciyla hazirland1 (Erato vd., 2024, Jespersen vd., 2023). Gebelik
mutlulugu, bir anket sorusuna dayali siirekli bir degisken olarak yazarlar tarafindan olgiildii.
“Gebe oldugunuzu 6grendiginizde nasil hissettiginizi en iyi ifade eden sayr hangisidir?”
seklinde likert tipte hazirlanan 1’den 10’a kadar numaralandirilan soruda; “1 Gebe olmaktan

¢ok mutsuzum, 10 Gebe olmaktan ¢cok mutluyum” arasinda puanlama yapilmasi istendi.
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Cocukluk Cagi Olumsuz Yasantilar Olcegi Tiirkce Formu (CCOYO)

CCOYO CDC1 ve Permanente (1997) tarafindan ilk 18 yastaki aile i¢i travmalar1 6l¢gmek
tizere gelistirildi. Bu 6lgek ¢cocukluk donemi travmalarini sorgulan 10 maddeden olusmaktadir.
Sorular sadece ‘evet’ secenegi icermekte, aksi halde bos birakilmaktadir. CCOYO toplam puani
0-10 arasinda degismektedir. Kesme degeri yoktur. Glindiiz ve arkadaslar1 (2018) tarafindan
Tiirkce gecerlik giivenilirlik ¢alismas1 yapilmistir. Olgegin Cronbach alfa degeri 0.74 olarak
belirlenmistir (Giindiiz, Yasar, Giindogmus, Savran ve Konuk, 2018). Bu c¢alismada ise

Cronbach alfa degeri 0.76 olarak belirlendi.

Dogum Sonu Emzirme Davranisini Belirleme Formu
Literatiir taramasi yapilarak hazirlanan form “ilk emzirme zamani, su anki emzirme
durumu, su anki beslenme sekli, emzirmeyi birakma haftasi, tek basina anne siitii alma siiresi,
~ 199

emzirmeye ne kadar siire devam etmek istedigi” sorularindan olusturuldu (Taskin, 2020; Sen,

Mallick ve Bari, 2020).

Verilerin Toplanmasi ve Analizi

Arastirmanin verileri, etik kurul onay1 alindiktan sonra tahmini olarak Kasim 2022-Ekim
2023 tarihleri arasinda toplandi. Kadin dogum polikliniklerine rutin kontrol i¢in bagvuran
gebelere calisma hakkinda bilgi verildi. Veriler iki asamada toplandi. ilk asamada veriler
hastanede yiiz ylize goriisme yontemi kullanilarak toplandi. Anket formlarinin toplanmasi
yaklasik 10 dakika siirdii. Gebelere ilk karsilagmada “Tanitic1 Bilgi Formu, Gebelik Niyetini
Belirleme Formu, Gebelik Mutlulugu Belirleme Formu, Cocukluk Cagi Olumsuz Yasantilar
Olgegi Tiirkce Formu (CCOYO)” uygulands. Ilk karsilasmada telefon numaralar1 alinan olan
gebelere, son adet tarihine gore tahmini dogum tarihi hesaplanarak, dogum sonu 6. ayda telefon
araciligiyla ulasildi ve “Dogum Sonu Emzirme Davranigini Belirleme Formu” uygulandi.

Verilerin analizi SPSS 26 (Statistical Package for Social Sciences) istatistik paket
programi kullanilarak analiz edildi. Verilerin analizinde tanimlayici sorularda yiizdelik

kullanildi. Karsilastirmali verilerin analizinde ANOVA ve ki-kare testi kullanildi.

Arastirmanin Sitmirhhiklar:

Bu ¢alismanin en 6nemli kisitlilidi, aragtirmanin tek bir yerde yiiriitiilmesidir. Calismanin
siirl sayida katilimcerya sahip olmasi ve her bir katilimcinin kendine 6zgii kiiltiirel, egitimsel
ve sosyal Ozelliklere sahip olmasi nedeniyle bulgular tiim Tiirk kadin niifusuna ya da diger

niifuslara veya 6rneklemlere genellenemez.
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Arastirmanin Etik Yonii

Arastirma i¢in Firat Universitesi Girisimsel Olmayan Arastirmalar Etik Kurulu’ndan
06.10.2022 tarih ve 2022/11-29 sayili onay alindi. Arastirmaya katilim gosteren gebelerden
sOzlii ve yazili onam alind1 ve arastirma siiresince Helsinki Deklarasyonu’na uygun hareket

edildi.
BULGULAR

Tablo 1°de katilimcilarm tanimlayici zellikleri, gebelik mutlulugu ve CCOYO toplam
ve alt grup puanlamalari ile gebelik niyetlerinin karsilastiriimasi verildi. Istenmis ve planlanmis
gebelige sahip olanlarin 94.4%’ilintlin ¢ekirdek aile tipine sahip oldugu, 59.2’sinin ilk ¢ocuguna
gebe oldugu, 55.2%’sinin ilk emzirme saatinin ilk yarim saat oldugu ve gruplar arasindaki
farkin anlamli oldugu belirlendi (p<.05).

Istenmis ve planlanmis gebelige sahip olanlarmn 57.6%’smin vajinal dogum yaptigi,
78.4%’linlin dogum sonu 6. ayda emzirmeye devam ettigi ve dogum sonu 6. ayda 62.4%’iiniin
anne siitii agirhiklitmama olmak iizere besledigi, 8.8%’inin 6. ayda emzirmeyi biraktigi,
62.4%’iiniin ilk 6 ay sadece anne siitii aldig1 ve gruplar arasindaki farkin anlamli olmadig:
belirlendi (p<.05).

Istenmis ve planlanmis gebelige sahip olanlarin gebelik mutlulugu puan ortalamasinin,
diger gebelik niyeti alt gruplarina gore daha yiiksek oldugu (9.27+1.20) ve gruplar arasindaki
farkin anlamli oldugu bulundu (p<.05). Istenmis ve planlanmis gebeli§e sahip olanlarin
82.4%’iiniin CCOYO maruziyetinin olmadig1 ve gruplar arasindaki farkin anlamli oldugu

belirlendi (p<.05) (Tablo 1).

Tablo 1. Calisma Degiskenlerinin Tanimlayici Istatistikleri

Total istenmis/ Istenmis/ Istenmemis/  ANOVA
Degiskenler n=216 planlanmis  planlanmams planlanmamais veya
n=125 n=59 n=32 Ki-kare
n(%) veya n(%)veya n(%)veya n(%)veya
Oor(SsS) Oor(SsS) ort(SS) or(SS)
Yas F=1.17
28.52(5.37)  28.50(5.30) 27.91(5.6) 29.71(5.10) p=0.311
Egitim X222 91
Lise ve Alt1 96(44.4%) 52(41.6%) 26(44.1%) 18(56.3%) -0 3'30
Lise iistii 120(55.6%)  73(58.4%) 33(55.9%) 14(43.8%) =
Aile tipi X2=6.73
Cekirdek 197(91.2%)  118(94.4%) 49(83.1%) 30(93.8%) -0 634
Genig 19(8.8%) 7(5.6%) 10(16.9%) 2(6.3%) p=0
Gelir durumu
Diisiik 24(11.1%) 10(8.0%) 7(11.9%) 7(21.9%) X?=6.43
Orta 182(84.3%)  108(86.4%) 49(83.1%) 25(78.1%) p=0.169
Yiiksek 10(4.6%) 7(5.6%) 3(5.1%) 0(0.0%)
Calisma durumu X?=0.90
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Calisiyor 55(18.8%) 33(26.4%) 16(27.1%) 6(18.8%) p=0.637
Calismiyor 26(81.3%) 92(73.6%) 43(72.9%) 26(81.3%)
Diisiik/Kiirtaj durumu X2=3 53
Evet 50(23.1%) 24(19.2%) 15(25.4%) 11(34.4%) p=0 i71
Hayir 166(76.9%)  101(80.8%) 44(74.6%) 21(65.6%) -
Parite

0 101(46.8%)  74(59.2%) 22(37.3%) 5(15.6%) X?=32.62
1 68(31.5%) 35(28.0%) 23(39.0%) 10(31.3%) p=0.000
2 ve lizeri 47(21.8%) 16(12.8%) 14(23.7%) 17(53.1%)

Dogum sekli X2=4.78
Vajinal 114(52.8%)  72(57.6%) 24(40.7%) 18(56.3%) -0 691
Sezeryan 102(47.2%)  53(42.4%) 35(59.3%) 14(43.8%) =

ilk emzirme zamam

Hk 30 dakika iginde 116(53.7%)  69(55.2%) 23(39.0%) 24(75.0%) X2=14.04
Ilk 1 saat i¢inde 56(25.9%) 34(27.2%) 19(32.2%) 3(9.4%) p=0 0'29
2. saatte 35(16.2%) 16(12.8%) 15(25.4%) 4(12.5%) ’
Hi¢ emzirmedim 9(4.2%) 6(4.8%) 2(3.4%) 1(3.1%)

Su anki beslenme sekli

Sadece anne siitii 20(9.3%) 8(6.4%) 6(10.2%) 6(18.8%) X2=6.33
Anne siitli agirlikli +mama 124(57.4%) 78(62.4%) 39(50.8%) 16(50.0%) p=0.465
Mama agirliklitanne siitii 72(33.3%) 39(31.2%) 23(39.0%) 10(31.3%)

Emzirmeyi birakma haftasi

0-4. haftalarinda 10(4.6%) 7(5.6%) 2(3.4%) 1(3.1%)

5-12. haftalarinda 10(4.6%) 2(1.6%) 4(6.8%) 4(12.5%) X2=9 67
13-16. haftalarinda 13(6.0%) 7(5.6%) 4(6.8%) 2(6.3%) -0 2.89
17-24. haftalarinda 15(6.9%) 11(8.8%) 3(5.1%) 1(3.1%) p=r
Emzirmeye devam ettigini 168(77.8%)  98(78.4%) 46(78.0%) 24(75.0%)

bildirenler

Tek basina anne siitii alma siiresi

Hi¢ emzirmemis 13(6%) 7(5.6%) 3(5.1%) 3(9.4%)

Ik 1 Ay 10((4.6%) 5(4.0%) 4(6.8%) 1(3.1%)

2 Ay 4(1.9%) 1(0.8%) 1(1.7%) 2(6.3%) X?2=9.19
3 Ay 9(4.2%) 3(2.4%) 4(6.8%) 2(6.3%) p=0.686
4 Ay 15(6.9%) 8(6.4%) 5(8.5%) 2(6.3%)

5 Ay 36(16.7%) 23(18.4%) 8(13.6%) 5(15.6%)

6 Ay 129(59.7%)  78(62.4%) 34(57.6%) 17(53.1%)

Emzirmeye ne kadar siire devam etmek istedigi X2=4.40
lk 12 Ay 14(6.5%) 10(8.0%) 4(5.1%) 1(3.1%) -0 6’23
Ik 24 ay 143(66.2%)  84(67.2%) 38(64.4%) 21(65.6%) =
Gebelik mutlulugu 8.30(2.42) 9.27(1.20) 8.10(1.94) 4.90(3.49) ;6)7033
CCOYO 0.46(1.18)  041(129)  0.37(0.94) 0.81(1.06) lf:’ol o
CCOYO Kkategorileri

0 CCOYO 159(73.6%)  103(82.4%) 47(79.7%) 9(28.1%) X?*=40.16
>1 CCOYO 57(26.4%) 22(17.6%) 12(20.4%) 23(71.9%) p=0.000

CCOYO: Cocukluk Cag1 Olumsuz Yasantilar Olgegi Tiirkge Formu, Ort: Ortalama, SS: Standart sapma

Gebelik niyeti ile gebelik mutlulugu arasinda pozitif yonde (r=.597; p<0.000), CCOYO
kategorik puanlart (r=-.372; p<0.000), aile tipi (r=-.071; p<0.000), parite (r=-.373; p<0.000),
arasinda negatif yonde anlamli iliski oldugu belirlendi. Buna gore gebeligini
istemeyen/planlanmamis katilimcilarin gebelik mutlulugunun daha az oldugu, ¢ocukluk cagi
olumsuz yasantilara daha fazla maruz kaldigi sdylenebilir. Gebelik niyeti ile ilk emzirme

zamani arasinda anlamli bir iligski olmadig: belirlendi.

163



ISSN: 2147-7892, Cilt 13 Say1 1 (2025) 157-168 doi: 10.33715/inonusaglik.1532969
Gebelik Niyeti ile Cocukluk Cagr Sikintilari, Gebelik Mutlulugu ve Emzirme Davranist Arasindaki iligki
Nuray KURT, Aysegiil DEMIRELLI, Esra SABANCI BARANSEL, Siimeyye BARUT

Tablo 2. Bazi Demografik Degiskenler ile Temel Degiskenler Arasindaki iliski

Gebelik Gebelik Ik emzirme
niyeti mutlulugu CCoYO Aile tipi Parite zamanl
Gebelik niyeti r 1 597" =372 -.071 -373" .029
P .000 .000 301 .000 .668

** Tki degisken arasinda anlamli pozitif yonlii bir iliski vardir.
CCOYO: Cocukluk Cag1 Olumsuz Yasantilar Olgegi Tiirkce Formu

TARTISMA

Gebelik niyeti ile cocukluk ¢agi sikintilari, gebelik mutlulugu ve emzirme davranisi
arasindaki iliskinin belirlenmesinin amaglandigi bu ¢alismada istenmis ve planlanmis gebelige
sahip olanlarin gebelik mutlulugu puan ortalamasinin daha yiiksek oldugu ve gruplar arasindaki
farkin anlamli oldugu bulunmustur. Istenmis ve planlanmis gebelige sahip olanlarin (82.4%)
CCOYO maruziyetinin olmadig1, gebelik niyeti ile ilk emzirme zamani arasinda anlamli bir
iligki olmadig1 belirlenmistir.

Gebelik niyeti, ¢ift ya da bireyin ¢ocuk sahibi olma istegini, planlanmasini,
zamanlanmasini ve dogurganlik arzusunu ifade etmektedir (Buran ve Cankaya, 2023; Erato ve
vd., 2024). Gebelik niyeti, sosyal, ekonomik ve psikolojik degiskenleri dogurganlikla
iligkilendirir bu nedenle kadinlarin 6zelliklerine (yas, medeni durum, parite, egitim diizeyi,
iligki aglar1 ve ekonomik durum) baglidir (Buran ve Cankaya, 2023). Gebelik niyeti; kadinin
gebelik, dogum ve dogum sonrasi boyunca, anne ve bebek sagligi lizerinde ¢ok 6nemli bir rol
oynar (Jespersen vd., 2023). Isteyerek gebe kalan kadinlarin; daha fazla dogum 6ncesi bakim
aldig1, annelik rolii kazanimini, annelik davranislarini ve saglikli yasam tarzini biiyiik dlgiide
etkiledigi, sigara, alkol kullanim olasiligini azalttig1, gebelikte mutluluk diizeylerini arttirdig:
belirtilmistir (Diindar, 2021; Genger ve Ejder Apay, 2020; Jespersen vd., 2023). Calismamizda
istenmis ve planlanmis gebelige sahip olanlarin gebelik mutlulugu puan ortalamasinin daha
ylksek oldugu ve gruplar arasindaki farkin anlamli oldugu bulunmustur. Ayrica istenmis ve
planlanmis gebelige sahip olanlarin (82.4%) CCOYO maruziyetinin diisiik oldugu gériilmiistiir.
Erato ve arkadaglarinin (2024), Testa ve arkadaslarinin (2021) yaptig1 calismada ¢ocukluk ¢agi
olumsuz yasantilara maruz kalmanin, istenmeyen gebelik riskini artirdigi belirtilmektedir
(Erato vd., 2024; Testa, Jackson, Ganson ve Nagata, 2021). Yapilan ¢alismalar, bulgumuzu
destekler niteliktedir.

Sahip olunan bebegin istenen bir gebelik sonucu diinyaya gelmis olmasi, dogum sonrast
erken donemde emzirmenin baglatilma olasili§in yiikseltmektedir. Bunun nedeni, ebeveynlerin
isteyerek ve planlayarak sahip olduklar1 bebeklerinin saglikli olmasi i¢in her konuda daha

istekli olmalaridir (Diindar, 2021; Sen vd., 2020). Calismamiza katilan kadinlarin
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cogunlugunun gebeliklerini istemeleri ve planlamalari, dogum sonrasi ilk yarim saat i¢inde
emzirmeye baslamalari, emzirme davranisinin desteklenmesi bakimindan olumlu bir bulgudur,
yukaridaki literatiirii destekler niteliktedir.

Caligmada gebelik niyeti ile gebelik mutlulugu arasinda pozitif yonde anlamli iligki
oldugu belirlenmistir. Isteyerek yapilan seyler mutluluk vermektedir. Bu acidan
diisiiniildiiglinde isteyerek gebe kalmak ta mutluluk verebilir (Genger ve Ejder Apay, 2020).
Gebeligi planh olanlarin, istedikleri bebege sahip olmalar1 ve gebelige hazir olmalart mutluluk
diizeylerini arttirabilmektedir (Kurt ve Ozkan, 2022). Erato ve arkadaslarinin (2024) yaptigi
calismada gebelik mutlulugunun, istenen/planlanmig, istenmig/planlanmis gebeliklerle pozitif
yonde iligkili oldugu ve istemeyen/planlanmamis gebeliklerle negatif yonlii iliskili oldugu
bulunmustur (Erato vd., 2024). Calismamizda da gebeligini istemeyen/planlanmamis
katilimcilarin gebelik mutlulugunun daha az oldugu goriilmektedir. Aiken ve arkadaslarinin
(2015) yaptig1 calismada da gebelik niyetinin, gili¢lii bir sekilde mutlulukla iliskili oldugu
goriilmiistiir (Aiken, Dillaway ve Mevs-Korff, 2015). Tyrlik ve arkadaslarinin (2013)
caligmasinda ise, istenen gebelige sahip olduklarinda ¢ok mutlu olduklar bildirilmistir (Tyrlik,
Konecny ve Kukla, 2013). Yani gebe kalma niyeti, gebelikteki mutlulugu etkilemektedir
(Manze, Romero, De, Hartnett & Roberts, 2021). Yapilan ¢aligmalar bulgumuzu destekler
niteliktedir.

Calismada gebelik niyeti ile aile tipi, parite arasinda negatif yonde, anlamli iliski oldugu
belirlenmigtir. Fazla gebelik sayisina sahip olmak kadin i¢in yipratici olabilmektedir. Ayrica
haneye yeni bir liyenin katilmasi, kadina yeni sorumluluklar yiikleyebilecegi ve ekonomik yiik
getirebilecegi i¢in gebenin gebelik niyetinin azalmasimma neden olabilmektedir. Yapilan
caligmalarda kadinlarda gebelik sayis1 arttikca gebelik niyetinin azaldigi belirtilmektedir
(Estrada vd., 2018; Genger ve Ejder Apay, 2020; Theme-Filha vd., 2016).

Calismada gebelik niyeti ile CCOYO kategorik puanlari arasinda negatif yonde, anlamli
iliski oldugu belirlenmistir. Buna gore gebeligini istemeyen/planlanmamis katilimcilarin,
cocukluk ¢ag1 olumsuz yasantilara daha fazla maruz kaldig1 sdylenebilir. Olumsuz ¢ocukluk
cag1 olumsuz yasantilarina maruz kalan gebelerin; istenmeyen gebelige sahip olma, anksiyete
ve depresyon yasama olasiliklarinin daha yiiksek oldugu ve beraberinde bir¢ok fiziksel ve
zihinsel saglik sorunlarini getirecegi belirtilmektedir (Racine vd., 2022; Roubinov, Luecken,
Curci, Somers ve Winstone, 2021; Young-Wolff vd., 2021). Yapilan bir ¢alismada istenmeyen
gebeliklere sahip ve yiiksek CCOYO puanlar1 olan kadinlar, istenen gebeliklere sahip ve diisiik
CCOYO puanlart olan kadmlarla karsilastirildiginda en diisiik gebelik mutluluguna sahip
oldugu goriilmiistiir (Erato vd., 2024). Yapilan farkli ¢alismalarda, CCOYO maruziyetinde,
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istenmeyen gebelik olasiliginin daha yiiksek oldugu belirlenmistir (Hall vd., 2019; Young-
Wolff vd., 2021). Bu durum gebelik niyetinin ve ¢ocuklukta yasanan olumsuzluklara maruz
kalmanin, gebelik mutlulugunun belirgin belirleyicileri oldugunu ortaya koymaktadir (Erato

vd., 2024).
SONUC

Bu calisma, gebelik niyetinin, gebelik mutlulugunu arttirarak iyilik hallerini olumlu
yonde etkilerken, gebeligini istemeyen/planlanmayan katilimeilarin gebelik mutlulugunun daha
az oldugunu ve daha ¢ok c¢ocukluk cagi olumsuz yasantilarina maruz kaldigini ortaya
koymustur. Gebelik niyeti ile ilk emzirme zamani arasinda ise herhangi bir iligki olmadigi
belirlenmistir.

Gebelik donemi, kadin yasaminin 6zel donemlerinden biridir. Gebelikte risk faktorlerinin
tanilanabilmesi ve gerekli olan fiziksel ve psikolojik ebelik yaklagimlarinin uygulanmasi
oldukca 6nemlidir. Bu nedenle gebelerin olumsuz c¢ocukluk c¢agi deneyimleri agisindan
taranmasi ve risk grubundaki gebelerin tespit edilmesi, gebelerin iyilik hallerinin belirlenmesi,
istenmeyen gebeliklerin 6nlenmesi ve buna yonelik danigmanlik hizmetlerinin gelistirilmesi ve

bu taramalarin standart dogum 6ncesi bakimin bir pargasi olarak ele alinmasi 6nerilebilir.

Tesekkiir

Caligmamiza katilmay1 kabul eden gebelere tesekkiir ederiz.

Not
Calisma 7. Uluslararasi Gebelik Dogum Lohusalik Kongresinde 25-28 Nisan 2024

tarihinde sozlii bildiri olarak sunulmustur.
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Post translasyonel modifikasyonlarin gerceklestigi endoplazmik retikulumda (ER) islenmis protein yiiki ile
protein katlanma kapasitesi arasindaki dengenin bozulmas: sonucu, adaptif ER stresi olusur ve otofajinin aktif
olmast beklenir. ER stresi ve otofajik bozukluklarin kanser ile iligkisi belirsizligini korumaktadir. Bu ¢aligmada
cesitli kanser hiicrelerinde bu yolaklardaki anahtar genlerdeki metilasyon degisikliklerinin arastirilmasi
amaclanmistir. Calismada ¢esitli kanser hiicrelerinde (HepG2, MCF-7) ve saglikli hiicrelerdeki (MCF-10A) ilgili
genlerin metilasyon diizeyleri RT-PZR teknigi ile arastirildi. Calismamizda MCF7 hiicrelerinde ER stresi
genlerinden MAP3KS5, ATF6 ve MAOA’nin DNA metilasyon diizeylerinin anlamli sekilde azaldigt XBP1 ve
EIF2AK3 genlerinde ise arttig1 belirlendi. HEPG2 hiicrelerinde ise MAP3KS5, EIF2AK3 ve MAOA genlerinde
hipometilasyon saptandi. Otofaji yolagi genlerinden ise sadece GBA geninde her iki hiicrede anlamh
hipometilasyon oldugu belirlendi. Bu sonuglarla, kanser hiicrelerinde ER stresi ve otofajik yolaklardaki ¢ogu
protein genlerinin epigenetik olarak aktivitelerinin degistirildigi bdylece hiicrelerin transformasyon siirecini
hizlandirildig: sdyleyebiliriz.

Anahtar kelimeler: DNA Metilasyonu, ER stresi, HepG2, Kanser, Otofaji, MCF-7, MCF-10A.

ABSTRACT

Disruption of the balance between processed protein load and protein folding capacity in the endoplasmic
reticulum (ER), where post-translational modifications occur, results in the occurrence of adaptive ER stress,
leading to the expectation of active autophagy. The relationship between ER stress and autophagic dysfunctions
with cancer remains uncertain. The aim of this study is to investigate methylation changes in key genes in various
cancer cells within these pathways. In this study, methylation changes in some major genes involved in ER stress
and autophagic pathways were investigated in various cancer cells (HepG2, MCF-7) and healthy cells (MCF-10A)
using the RT-PCR technique. Our study found that in MCF7 cells, the DNA methylation levels of ER stress genes
MAP3KS, ATF6, and MAOA significantly decreased, while they increased in the XBP1 and EIF2AK3 genes. In
HEPG?2 cells, hypomethylation was detected in MAP3KS5, EIF2AK3, and MAOA genes. Only GBA gene showed
significant hypomethylation in both cells among autophagy pathway genes. With these results, it can be speculated
that the epigenetic activities of most protein genes in ER stress and autophagic pathways are altered in cancer cells,
thus accelerating the transformation process of cells.

Key words: Autophagy, Cancer, DNA Methylation, ER stress, HepG2, MCF-7, MCF-10A.
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GIRIS

Hiicrelerin ¢ogalma, gelisim, farklilasma ve 6limii genlerle diizenlenen ve yonetilen
biyolojik siireclerdir. Kanser, molekiiler seviyede hiicrelerin kontrolsiiz ¢ogalim ve yayilimi ile
seyreden bir dizi hastaliktir. Genlerdeki mutasyonel veya epigenetik degisimler hiicresel
fonksiyonlar1 bozarak hiicre transformasyonuna yol agmaktadir. Epigenetik degisimler, DNA
dizisinde yapisal bir degisim olmaksizin, gen ifadesinin susturulmasi veya aktivite hizinin
degismesi yoluyla meydana gelir ve kanser olusumunda mutasyonlar kadar etkilidir (Gu, Ren,
Fang vd., 2024). Bu degisimler DNA metilasyonu, histon modifikasyonlari, kromatin
degisimleri ve baz1 kodlanmayan RNA tiirlerinin varliginda sekillenir (Bhootra, Jill,
Shanmugam, Rakshit, Sarkar vd., 2023). DNA metilasyonu tiim canlilarda siklikla gériilen bir
epigenetik modifikasyondur. Replikasyon asamasinda sitozin bazina DNA metiltransferaz
enzimleri araciligiyla eklenen metil grubu gen susturma mekanizmasi olarak bilinir. CpG
diniikleotidlerinde meydana gelen hipermetilasyon, transkripsiyon faktorlerinin baglanmasini
bloke ederek veya okuma yapan enzimlerin okumasini engelleyerek gen transkripsiyon
aktivitesini inhibe edebilir. DNA molekiiliindeki metilasyon profilleri dokuya 6zgii bir 6zellik
gosterirken farkli hiicrelerde ki metilasyon profillerinin isleyisleri de farklidir (Giiler ve
Peynircioglu, 2016).

Endoplazmik retikulum (ER), ribozomlardan ydnlendirilen proteinlerin post-
translasyonel modifikasyonlarinin gergeklestigi ve orijinal katlanmalarinin yapildig1 agsi
yapida bir organeldir. ER’de gerceklesen protein modifikasyon ve katlanma isleyisindeki
hatalar yanlis katlanmis protein birikimine neden olup ER stresine yol acar. ER stresi bas
edebilir durumda ise ERAD (Endoplasmic Reticulum-Associated Degradation) sistemi ile
hatal1 veya katlanmamais proteinler ortadan kaldirilir. Bag edemedigi durumda ise katlanmamis
protein tepkisi olan UPR (unfolded protein response) sinyal kaskadi devreye girer. Protein
homeostazsi saglanamaz ise hiicre apoptoza yonlendirilir (Robinson, Duggan ve Forrester,
2024). Stres mekanizmasina yanit olarak bir dizi karmasik sinyal yolu ile katlanmamis
proteinlerin birikiminin azaltilmasi hedeflenir (Costa, Manaa, Duplan vd., 2020).

UPR sistemi 3 ana yolak iizerinden caligir. Bunlar: 1. Protein kinaz RNA benzeri ER
Kinaz (PERK) 2. IRE1 Inositol diizenleyici enzim 1 (IRE) ve 3. Aktive edici trankripsiyon
faktor 6 (ATF6) yolaklaridir (Sekil 1). Bu yolaklarin her biri spesifik genler iizerinden ER
stresine yanit verirken birbirleriyle de yakin baglantili ¢alisirlar. ER limeninde hatali katlanmis

ve birikmis proteinler ER i¢ membran yiizeyinde lokalize olmus saperon iiyesi olan
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immiinoglobulin baglayici protein (BiP) tarafindan baglanarak bu ii¢ yolak proteinlerine

sunulurlar (Costa, Manaa, Duplan vd., 2020).
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Sekil 1. UPR Sinyal Yolaklar1 (Costa, Manaa, Duplan vd., 2020)

Bu yolaklardaki protein genlerinin hiperaktivasyonu veya inaktivasyonu kanser dahil
cesitli norodejeneratif hastaliklar ve bazi1 metabolik hastaliklarin etyopatolojisinde dnemli rol
oynamaktadir (Tatar ve Tatar, 2019).

Otofaji, metabolik stres ya da besin eksikligi esnasinda hasarli organellerin ve proteinlerin
geri doniisiimiinii saglayarak hiicresel biyosentezin devam etmesini saglayan katabolik stirectir.
Otofajik anomaliler enfeksiyonal hastaliklar, kanser ve noérodejeneratif hastaliklarin
olusumunda 6nemli role sahiptir (Kwantwi, 2024). Otofaji kanserde iki role sahiptir. Birincisi,
tiimor baskilayict olarak hasarli proteinlerin ve organellerin birikmesini engellemek, ikincisi
ise hiicrenin hayatta kalmasini saglamaktir (White, 2015). ER stres yolaklar ile otofajik
reaksiyonlar yakin iliskili ¢alisirlar. Baz1 calismalarda ER stresi sartlarinda PERK yolagi
proteinlerinden elF2a’1n aktivasyonunun otofajiyi tetikledigi bildirilmistir (Hart, Cunningham,
Datta vd., 2012).

Bu ¢alismada, meme ve karaciger kanser hiicrelerinde (HepG2, MCF-7) protein katlanma
mekanizmasiyla iligkili UPR sisteminin 3 ana yolagindaki ve otofaji ana yolaklarindaki major
genlerdeki metilasyon ile olusmus epigenetik degisiklikler saglikli hiicre hatt1 (MCF-10A) ile
karsilastirildi. Boylece kanser ile ER stresi ve otofajik yolaklarla iligkili genlerin epigenetik
degisim profilleri ortaya kondu.
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GEREC VE YONTEM

Kimyasallar
Etidyum Bromid, PBS, Dulbecco’s Modified Eagle Medium (DMEM) ve EDTA Sigma-
Aldrich’ten, DMSO, penicillin/streptomycin ve Fetal Bovine Serum (FBS), Thermo Fisher

Scientific’ten ve Trypan Blue Merck’ten satin alindi.

Kitler
Hiicre kiiltiirii DNA izolasyon kiti (Dneasy Blood & Tissue Kit) Qiagene’den ve RT PZR
icin Syber Green (2x with High ROX Syber Green) Ampliqon’dan satin alindu.

Hiicre Kiiltiiri

Caligmada Gstrojen ve progesteron reseptorii pozitif meme adenokarsinomu hiicre hatti
(MCF7; ATCC Katalog No: HTB-22) ve sagliklt meme epitel hiicre hatt1 (MCF10A; ATCC;
Katalog No: CRL-10317) ile insan hepatoselliiler karsinom hiicre dizisi (HepG2; Katalog No:
HB-8065) ticari olarak temin edildi.

Besi yeri i¢in %10 FBS, L-glutamin, sodyum-pruvat ve %1 penicilin-streptomisin iceren
DMEM hazirlandi. MCF-7 i¢in High Glukoz-DMEM ve HEPG?2 i¢in low Glukoz-DMEM besi
yerleri olusturuldu. MCF10A hiicreleri i¢in ise 20 ng/ml EGF, 0,5 mg/ml hidrokortizon, 100
ng/ml cholera toksin, 10 mg/ml insiilin ile desteklenmis %5 FBS igeren DMEM/F12 hazirland:.
Hiicreler 37°C sicaklik, %95 nem ve %5 CO; kosullarini saglayan inkiibatorde kiiltiire edildi.

Hiicre canlihginin tespiti

Hiicre canliligini analiz etmek i¢in 10 pl hiicre siispansiyonu ve 10 ul Tripan mavisi
sollisyonu (% 0,25°1ik) karistirilarak (Diliisyon faktor: 2) Thoma sayim lamina yiiklendi. Isik
mikroskobunda 100x biiyiitme de hiicreler sayild1 ve canlilik oram1 asagidaki formiile gore

degerlendirildi.

Mililitredeki hiicre sayisi: Sayilan hiicre sayis1 x 2 x 10*
Canl hiicre orani: Boyanmamis hiicrelerin sayisi / Toplam hiicre sayisi

Hiicre canlilik testinden sonra her grup igin 3 x 10° hiicre/ml olacak sekilde hiicre kiiltiirii
devam ettirildi. Kolonilesen hiicreler kiiltiir ortamindan Tripsin-EDTA ile kaldirildi. Santrifiij
sonrasi besi yeri uzaklastirildi. Yaklasik 4x10° /ml hiicre PBS icerisinde siispanse edilerek DNA

izolasyonuna hazirlandi.
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DNA izolasyonu ve Kontrolii

DNA izolasyonu, uygun kit (Comparison of epigenetic changes of endoplasmic reticulum
stress and autophagic pathways in various cancer cell lines, DNeasy Blood ve Tissue Kit)
kullanilarak ve protokol dogrultusunda yapildi. Uretici firmanim onerileri dogrultusunda DNA
molekiiliiniin saflig1 ve miktarini tayin etmek i¢in son agsamada kullanilan eliisyon soliisyonu
blank olarak kullamildi. Izolasyondan sonra 1 pl DNA &rnekleri alinarak nanodrop’ta
konsantrasyonu tayini yapildi. DNA’larin kalitatif degerlendirilmesi i¢in jel elektroforezinde
yiiriitme islemi yapildi. Bunun i¢in %1°lik agaroz iceren, 50 ml Tris-Asetik asit-EDTA
tamponunda hazirlanmis ve 0.5 pg/ml EtBr boyasi eklenmis jel kullanildi. Jel polimerlesmesi
saglandiktan sonra 1 pl DNA binding tamponu ve 5 pul DNA o6rnegi karigtirilarak jel
kuyucuklarma yiiklendi. DNA 6rnekleri 90 Volt 45 dakika yiiriitiildii. Elektroforez sisteminde
DNA fragmentlerinin ayrimi, 1 kb marker DNA fragmenti ile karsilastirilarak yapildi. Jel analiz
islemi G:BOX Chemi XRQ 33 (SYNGENE, Cambridge UK) jel goriintiileme sistemi ile
gerceklestirildi. Boylelikle DNA izolasyonunun uygunlugu sonraki asamalar i¢in kontrol edildi.
0.D260 ve 0.D280 degerleri baz alimarak 1 pl DNA miktar1 nanogram birimi olarak tespit
edildi. Kontrol saglandiktan sonra genomik DNA -20 °C’de saklandi.

Primerlerin elde edilmesi

Calismaya konu olan genlerin (ER stresi i¢in: ATF6, XBP1, EIF2AK3, MAP3KS5,
MAOA ve otofaji igin: LRRK2, PRKN, GBA, NDRI1) sekanslari
http://www.ncbi.nlm.nih.gov/gene adresinden bulunduktan sonra promotor bdlgeleri belirlendi.
Genlerin metilasyon diizeylerini saptamak icin metilasyon sensitive restriksiyon enzim bazli
PZR (MSRE-PZR) teknigi uygulandi. Calismanin efektif olmasi1 i¢in primerler MSRE kesim
bolgelerinden en az birini icermelidir. Bu nedenle su islemler uygulandi.

1. Hedef bolgeler ve CpG’lerin belirlenmesi UCSC genom tarayict ile yapildi
ve FASTA format alindi

2. Primer-3 online programma bu format yliklenerek primerler elde edildi

(Tablo 1).

Tablo 1. Genlerin Baglanma Bolgelerine Gore Spesifik Primerleri

Primerler ileri primer Geri primer

MAP3KS CTTCTGGAGTGCCACAGTCA  CCCTGAAGCATTTCCAGTGT
ATF6 GCCGCTGAAATTTAAAATGG  AAAGTCCAAGCGAGTCTACCC
XBP1 CAAGCAATTCTCCCTGCTTC CTCGGTGGCTCACACTTGTA
EIF2AK3 CTTCTTGCTGCTTCGCTTTT GTCTGCGCTAACTGCCTCTT
MAOA CAACCTAGTGAGGGCTGGAG  GTGGGCTCTCAACCTAGTGC
LRRK?2 CTTTTCGGGTGTCCCAAGTA GGATGGAAAGAGGGGTTAGC
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PRKN CTCGTAGTGCCCAGGTTGAT TTCAGGCCCAGCAATCTTAC
GBA CGCTGCAGAGGAGCCGCACT  AGGATGGCTTCACAGAGGAA
NBRI CGAGTCTCGGGCAAGTAGTC  GCCATTGATTGGTGGAGATT

MAP3KS5 (ASK1): Mitojen-aktive edici protein kinaz, ATF6: Transkripsiyon aktive edici faktér 6, XBP1: X
kutusu baglayici protein 1, EIF2AK3: Okaryotik translasyon baslatic1 faktér, MAOA: Monoamin oksidaz A,
LRRK2: Lésinden zengin tekrarlayan kinaz 2, PRKN: Parkin, GBA: Glukoserebrozidaz, NBR1: BRCA1
komsusu 1

Metilasyon spesifik PZR reaksiyonu oncesinde, c¢alismada kullanilacak olan primer
ciftlerinin baglanma sicakliklari, 6nerilen sicaklik degerinin + 2 °C araliginda test edilmesinden
sonra en iyi CT degerini veren 61 °C optimal sicaklik olarak belirlendi. Primerlerin kontrolii
icin DNA orani 1/10’a kadar seri sulandirmalar ile azaltilip PZR analizi yapildi ve azalan DNA

miktarina bagl olarak CT degerinin de azaldig1 goriildii.

Metilasyon Spesifik Restriksiyon Enzimleri ile DNA’nin Kesilmesi
Hedef genlerin promotor bolge metilasyon profillerini saptayabilmek i¢in metillenmemis
bolgelerin kesilmesi gerekir. DNA’nin birden fazla enzimle kesilmesi spesifikligi artirir. Bu

nedenle ¢alismada Acil, Hpall ve Hin6I restriksiyon enzimleri kullanildi (Tablo 2).

Tablo 2. MSRE Enzim Kesim Bolgeleri

Restriksiyon enzimleri Tanima bolgeleri
Acil 5'-CCGC-3' 3'-GGCG-5'
Hpall 5'-GCGC-3’' 3'-CGCG-5'
Hin6I 5'-CCGG-3' 3'-GGCC-5'

Kesim reaksiyonlari tek enzim, ¢ift enzim ve {i¢lii enzim mix’i kullanilarak kontrol DNA
ile gerceklestirildi. Bu enzimler ile genomik DNA 37 °C’de 8 saat inkiibatorde bekletildi. Bu
stirenin sonunda enzimler 1s1 blogunda 70 °C de 15 dk inaktive edildi. En iy1 kesimi sagladig:
icin PZR islemi Acil-Hpall ¢ift enzim reaksiyonu baz alinarak kuruldu. DNA’larda PZR
reaksiyonunda kullanilan ikili restriksiyon enzimleri bilesenleri Tablo 3’de belirtildigi gibi
gerceklestirildi. Kesim islemleri sonrasinda jel elektroforezi uygulanarak kesim reaksiyonlari

goriintiilendi.

Tablo 3. PZR Reaksiyonunda Kullanilan ikili Restriksiyon Enzim Kesim Bilesenleri

Reaksiyon Bilesenleri MCF7 MCF-10A HEPG2
DNA 6480 ng 6480 ng 6480 ng
UP Su 3ul 3ul 3ul
Enzimler 2 ul (Acil) - 4ul (Hpall) 2 pl (Acil) - 4pul (Hpall) 2 pl (Acil) - 4ul (Hpall)
Buffer tango 10 pl 10 pl 10 pl
Toplam hacim 100 pl 100 pl 100 pl
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RT-PZR Analizi

Hiicrelerin kalip DNA 6rneklerini iceren ve icermeyen PZR reaksiyonlar1 RT-PZR’da
yuriitiildii. Veriler sisteme bagli StepOne RT-PZR yazilimi1 kullanilarak ve her primer ¢ifti i¢in
3’er kez tekrar edilerek alindi. PZR’de metile olmayan yerler amplifiye olmazken metillenmis
bolgeler amplifiye olarak qPZR analizine tabi tutuldu. PZR reaksiyonu sirasiyla 95°C-10 dk,
95°C-15 sn ve 61°C-30 sn programi ile 40 dongii olarak yapildi. Genlerin promotor bdlge
metilasyon konsantrasyon farkinin ortaya konmasinda livak metodu (2T) kullanildi. (Livak

ve Schmittgen, 2001)

Istatistiksel Analiz

Istatiksel degerlendirmeler icin SPSS for Windows (Version-21) yazilim programi
kullanild1. Kolmogorov-Smirnov testi ile verilerin normalitesi belirlendikten sonra One Way
Anova, Kruskal-Wallis testi ile gruplar arast ve Conover ve Tukey testi ile de ikili
karsilagtirmalar yapildi. Veriler medyan, minimum ve maksimum degerler olarak

degerlendirildi. Veriler aras1 anlamlilik farki p<0.05’e gore degerlendirildi.
BULGULAR

Calismamizda, kanser ve saglikli hiicrelerde ER stres yolagi genlerinden MAP3KS5,
ATF6, XBP1, EIF2AK3 ve MAOA nin promotor CpG bolgesi metilasyon diizeylerine iligkin
veriler Tablo 4’de sunulmustur. Buna gére MAP3KS5 geni metilasyon degerlerinin her iki
kanser hiicresinde de kontrol hiicrelerine gore anlamli diisiik oldugu goriildii ve HEPG2 de
genlerin metilasyonunun daha az oldugu goriildii. ATF6 geni promotor metilasyonu HEPG2
hiicrelerinde degismezken MCF-7 hiicrelerinde anlamli diisik bulundu. MCF-7’nin
hipometilasyon diizeyi HEPG2’den anlamli diisiik bulundu. XBP1 geni metilasyon diizeyi
MCF-7 hiicrelerinde anlamli yiiksek bulunurken HEPG2 hiicrelerinde anlamli farklilik
bulunmadi. EIF2AK3 geni metilasyon diizeyi MCF-7 hiicrelerinde anlamli oranda yiiksek
bulunurken HEPG?2 hiicrelerinde anlamli oranda diisiik bulundu. MAOA geni metilasyonu her
iki kanser hiicresinde kontrol hiicresine gore anlamli diisiik bulundu. MCF-7 hiicrelerindeki
azalma HEPG2’ye gore daha fazla bulundu.

Otofaji yolag1 genlerinden LRRK2, PRKN, GBA ve NBR1’nin metilasyon diizeylerine
iliskin veriler Tablo 5’de sunulmustur. Calisma sonuglarimiza goére her iki kanser hiicresinde
sadece GBA geninin metilasyon degeri anlamli diisiik bulundu. Hiicreler arasinda ise HEPG2
hiicrelerindeki azalma daha fazla bulundu. Diger genlerin metilasyon degerleri anlamli farklilik

gostermedi.
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Tablo 4. ER Stresi Yolaklarinda Rol Alan Major Genlerin Metilasyon Degerleri

MCF 10A (Kontrol) MCF 7 HEPG2
GENLER Ortanca (min-max) Ortanca (min-max) Ortanca (min-max) P
MAP3K5  0,4931 (0,4665-0,5000)  0,3077* (0,2871-0,3298)  0,13492°(0,1174-0,2044) 0,0273
ATF6 0,7578 (0,7071-0,8122)  0,3789%(0,3535-0,4352)  0,6643° (0,6198-0,7120)  0,0389
XBP1 0.5358 (0,4897-0,5547)  1.0281 2(0,9794-1,0424)  0,4632°(0,4352-0,5069)  0,0389

EiF2AK3  0,1285(0,125-0,1638)  2,4283*(2,3456-2,5140)  0,0769*" (0,0669-0,0883) 0,0273
MAOA 0,0625 (0,0544-0,0656)  0,0078% (0,0071-0,0089)  0,0164 *° (0,0153-0,0175) 0,0273

2 MCF-10A’dan fakli, °: MCF-7"den farkli
MAP3KS5 (ASK1): Mitojen-aktive edici protein kinaz, ATF6: Transkripsiyon aktive edici faktér 6, XBP1: X
kutusu baglayici protein 1, EIF2AK3: Okaryotik translasyon baslatic1 faktér, MAOA: Monoamin oksidaz A

Tablo 5. Otofaji Yolaklarinda Rol Alan Major Genlerin Metilasyon Degerleri

MCF 10A (Kontrol) MCEF 7 HEPG2
GENLER Ortanca (min-max) Ortanca (min-max) Ortanca (min-max) p
LRRK2 0,2414 (0,1496-0,2642)  0,1947 (0,1150-0,2030)  0,0328 (0,0210 -0,1103)  0,0509
PRKN 0,1934 (0,1855-0,2465)  0,1855 (0,1684-0,1947)  0,3056 (0,2534 -0,3120)  0,0594
GBA 0,3634 (0,3511-0,3737)  0,2993% 0,2891-0,3142) 0,1881 **(0,1780 -0,1934  0,0273
NBR1 0,0036 (0,0035-0,0040)  0,0034 (0,0030-0,2294)  0,0043 (0,0028-0,0052)  0,9565

2 MCF-10A’dan fakli, °: MCF-7"den farkli
LRRK2: Losinden zengin tekrarlayan kinaz 2, PRKN: Parkin, GBA: Glukoserebrozidaz, NBR1: BRCA1
komsusu 1,

TARTISMA

Kanser tanis1 ve tedavisi i¢in epigenetik mekanizmalarin arastirilmasi ve tedaviye yonelik
yaklasimlar sunulmasi son yillarda dikkat ¢ekici oranda artmistir. (Giiler ve Peynircioglu, 2016;
Gu, Ren, Fang vd, 2024). Bu arastirmalarin bir pargasi olarak ER stresi ile olusan adaptif cevap
yolaklar1 ve otofajik yolaklarin genlerindeki epigenetik diizenlemeler ile birlikte hiicre
transformasyonu arasindaki iliski belirsizligini korumaktadir. Kanser hiicrelerinde bu iki
hiicresel yolaktaki major genlerin metilasyon profillerini ortaya koyarak degisimlerini
saptamak ¢alismamizin hedefini olusturmustur.

Arastirmalar kanser hiicre genomlarinda yaygin hipometilasyon oldugunu bununla
birlikte 6zellikle tiimor baskilayici genlerin promotor bolgelerde ise hipermetilasyon oldugunu
gostermektedir. Global hipometilasyon kanser hiicrelerinde genomik kararsizlik ve onkogenik
aktivasyon artisina neden olabilmektedir. Genlerin hipometilasyonu gen aktivitesini artirici
yonde ¢alisirken hipermetilasyon gen susturucu nitelikte caligmaktadir (Lakshminarasimhan ve

Liang, 2016).

Bir¢ok caligmada ER stresi kanserle iliskilendirmistir (Wang, Groenendyk ve Michalak,
2014). Kanser hiicreleri genellikle glikolitik yollar1 tercih ederek asir1 glikoz tiiketimine bagl

olarak fazla laktik asit salinimi yaparlar. Bu durum tiimor ¢evresinin pH’sin1 diisiiriir. Ayrica
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anjiyogenez ile olusturulan damarlarda kan akisinin zayif olmasi nedeniyle besin ve oksijen
taginimi1 ve atiklarin drenaji azalir (Evyapan, Giilseving, Comertpay ve Liileyap, 2019).

Timor mikrogevresindeki bu degisimler stres olusturarak ER homeastazisinin
bozulmasina neden olabilmektedir (Wang, Groenendyk ve Michalak, 2014; Giampietri vd,
2015). ER’de katlanmamis protein birikimine cevaben olusan UPR'nin {i¢ yolaginin (IRE1,
PERK ve ATF6) aktivite artisina bagl olarak hiicre transformasyonunu ve malignitesinin de
artt1g1 rapor edilmistir (Evyapan, Glilseving, Comertpay ve Liileyap, 2019).

Calismamizda saglikli hiicre ile karsilastirildiginda MCF7 hiicrelerinde ER stresi ile
iligkili genlerden MAP3KS, ATF6, ve MAOA’nin DNA metilasyon diizeylerinin anlamli
sekilde azaldigi XBP1 ve EIF2AK3 genlerinde ise arttig1 belirlendi. HEPG2 hiicrelerinde ise
MAP3KS, EIF2AK3 ve MAOA genlerinde hipometilasyon saptandi.

MAP3KS5 proteini (ASK1), hiicre ¢ogalmasi ve sag kalimindan sorumlu mitojen aktif
protein kinaz (MAPK) yolaginin 6nemli bilesenlerinden biridir. ER stresine yanit olarak c-Jun
N-terminal kinaz (JNK) ve p38 mitogen aktive protein kinazlarini raftan bagimsiz bir
sekilde aktivite ederek hiicrelerin transformasyonunda énemli rol oynamaktadir (Baig, Baker,
Ashraf ve Dong, 2019). Calismamizda her iki kanser hiicresinde MAP3K5 gen metilasyonunda
azalma saptandi. MAP3KS5 hipometilasyonu, gen ifadesinin artmasina ve onkogenik 6zellik
kazanmasina neden olmaktadir. MAP3KS geni 6zellikle stres sartlarinda aktive olmaktadir.
Kanser mikrogevresi degisimlerinin ER stres cevabimi tetikledigi bircok calisma ile ortaya
konmustur. Bu durum literatiir ile uyumlu olarak kanser hiicrelerinde beklenen degisimlerdir.

Calisgmamizda ATF6 geninin de énemli oranda hipometile oldugu ve ifadesinin arttig1
belirlendi. ATF6, katlanmamis proteinlerin birikmesine yanit olarak ER’den golgiye gecip
proteolitik kesimle aktivite kazanarak nukleusa geger ve ER saperon genlerinin
transkripsiyonunu aktive eder. ATF6 ayn1 zamanda bir¢ok insan tiimoriinde asir1 eksprese
edilerek besin eksikligi durumunda hiicrenin yasamsalligin1 saglamada 6nemli rol
oynamaktadir ve ATF6’nin asir1 ifadesi hiicre senesens yolaklarindaki genleri de baskilayarak
kanser olusumuna katkida bulunmaktadir (Wang, Hu, Ding vd, 2018). ATF6, XBP1 gen
ifadesinin diizenlenmesinden de sorumludur. Her iki genin aktivitesi ile protein katlanma
proteinlerinden ER saperon proteini BiP'nin (GRP78) ifadesi artirilarak karsinogeneze yol
actig1 bildirilmistir (Li ve Lee, 2006). BiP'nin pek ¢ok kanser tipinde yiiksek diizeyde ifade
edildigi rapor edilmistir (Dudek, Benedix, Cappel vd, 2009).

XBP1, ER stres cevabinda IRE1 yolaginin en onemli proteinidir. Calismamizda bu

protein geninin metilasyon profili HEPG2 hiicresinde degismezken MCF7 hiicresinde
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hipermetile oldugu belirlendi. XBP1 transkripsiyon faktorii olup ER saperonlar1 ve protein
katlama enzim genlerinin upregiile ettigi ayrica spesifik mRNA degredasyonu ile protein
sentezini kontrol ettigi bilinmektedir (Park, Kang ve So, 2021). XBP1’in kanser hiicrelerinde
hipermetilasyonla inaktivasyonu ER homoestasisindeki bozunmanin gostergesidir. Bu bilgiler
15181nda literatiir ile uyumlu olarak ATF6 geninin kanser hiicrelerinde daha fazla ifade edildigi
ve XBP1gen ifadesini de etkileyerek kanserlesmeyi indiikledigini sdyleyebiliriz.

EIF2AK3 genin metilasyonu MCF-7 hiicrelerinde yiiksek, HEPG2 hiicrelerinde ise diisiik
bulundu. EIF2AK3 proteini UPR sisteminin 3 ana yolagindan PERK yolunun en &nemli
bilesenlerindendir. ER stresine yanit olarak okaryotik translasyon baslama faktori 2’yi (IF2)
inaktive ederek hiicre genelinde protein sentezini azaltir ve hiicrelerin strese yanit vermesi i¢in
zaman kazandirilir. Ayrica ER stresi durumunda EIF2AK3’in ifadesi artarak transkripsiyon
faktorii olan ATF4’ii aktive eder. ATF4 ise radikal siipiiriicii enzim ve proteinlerin genlerini

upregiile eder. Ayn1 zamanda bu yolla apoptik yolaklarda aktiflestirilir (Lee, Ryu, Lee, vd

2023). Bu genin hipermetile olmasi genin susturuldugunu ve bdylece hiicrede genel protein
sentezi baskilanmasinin ortadan kalktigini gostermektedir. HEPG2 hiicrelerinde ise tersine
genin hipometile durumda olup ifadesinin aktif oldugu bdylece global protein sentezinin
azaldigin1 gostermektedir.

MAOA enzimi, mitokondri digs membraninda lokalize olup nérotransmitter kimyasallarin
oksidatif deaminasyon ile bozunumunu saglamakta ve hiicresel ROS artisina neden olmaktadir.
MAOA'nin indiikledigi ROS artis1 mitokondrial disfonksiyona ve ER stresine neden
olmaktadir. Diger acidan kronik ER stresinin de MAOA aktivesini artirdigini gosteren
calismalar bulunmaktadir (Deshwal, Forkink, Hu vd, 2018). Calismamizda her iki kanser
hiicresinde de MAOA genlerinde metilasyonun azaldig1 ve genin aktivitesinin arttigin1 bulduk.
Bu sonuglar literatiir ile uyumlu olarak kanser hiicrelerinde ROS ile iliskili ER stresinin arttigini
gostermektedir.

Caligmamizda otofaji yolagi genlerinin (LRRK2, PRKN, GBA ve NBR1) promotor
metillenme yogunluklari karsilagtirildiginda sadece GBA geninin hem HEPG2 hem de MCF-7
hiicrelerinde hipometile oldugu belirlendi. Otofaji ile ER stresi iligkisi belirsizligini korumakla
birlikte yanlis katlanmis ya da katlanmamis proteinlerin azaltilmasi i¢in otofajik yolaklarin
aktive edildigine dair bazi ¢alismalar bulunmaktadir (Sano ve Reed, 2013). GBA gen {iriinii
lizozomal bir enzimdir. GBA mutasyonlar1 ile Parkinson ve Gauncher hastaliklar1 arasinda
anlamli baglant1 oldugu bilinmektedir (Sturchio, Dwivedi, Vizcarra vd, 2020). GBA genindeki

onemli orandaki hipometilasyon durumu kanser hiicrelerinde beklenen global hipometilasyon
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durumuyla uyumlu bir sonuctur. GBA geninin metilasyonunun azalmasi lizozomal aktivite
artisinin ve spesifik olarak ta alfa siniiklein aggregasyonunun azaltilmasina yonelik savunma

mekanizmasi olarak yorumlanabilir.
SONUC

Tiimo6r mikrogevresi degiskenleri uzun siiregte ER homeostasisinin bozulmasina neden
oldugu i¢in kanser hiicrelerinde apoptozun indiiklemesi beklenir ancak kanser hiicrelerinin
metabolik ve molekiiler adaptasyon basarilar1 ile bundan kaginirlar. Yaptigimiz caligmada
kanser hiicrelerinde UPR ve otofaji yolaklarinda genlerin ¢ogunda hipometilasyon yoluyla
epigenetik olarak aktive edilmesi bu modifikasyonlara 6nemli kanit olusturmaktadir. Calismada
kanser hiicrelerinde ER stres iligkili genlerdeki metilasyon profilindeki degisikliklerin
transformasyon patogenezinde rol oynadigi anlagilmaktadir. Calisma verilerimiz farkli hiicre

hatlarinda ve genis gen profillerinde yapilacak ileri ¢caligmalar i¢in yol gdsterici olacaktir.
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Sar1 kantaron (Hypericum perforatum), geleneksel tipta yaygin olarak kullanilan ve antimikrobiyal ile antitimor
gibi 6nemli farmakolojik 6zellikler sergileyen bir bitkidir. Bu ¢alismada, Malatya ili Piitiirge ilgesi Kubbe Dag1
eteklerinden toplanan sar1 kantaron bitkisinden maserasyon yontemiyle ekstre hazirlanmis, antimikrobiyal ve
antikanser aktiviteleri acisindan degerlendirilmistir. Disk Difiizyon Testi kullanilarak Escherichia coli (ATCC
25922), Staphylococcus aureus (ATCC 29213), Pseudomonas aeruginosa (ATCC 27853), Candida albicans
(SC5314/ATCC MYA-2876) ve Candida glabrata (ATCC 2001) gibi mikroorganizmalar iizerindeki
antimikrobiyal etkinligi arastirilmistir. Antikanser aktivitek, MTT testiyle HCT116 (insan kolon kanseri), SH-
SYS5Y (insan beyin kanseri) ve BEAS-2B (insan saglikli akciger hiicresi) hiicre hatlarinda degerlendirilmis ve elde
edilen IC50 degerleri, standart antikanser ilaci Cisplatin ile karsilastirilmigtir. Antimikrobiyal aktivite igin,
inhibisyon boélgeleri incelendiginde C. albicans ve C. glabrata mayalarinda inhibisyon gdstermemis, E. coli’de
9,334+0,78 mm, P. aeruginosa’da 12.17+£0,53 mm ve S. aureus ta 11.73+0.41 mm olarak hesaplanmistir. Antkanser
aktiviteleri ise saglikli hiicre hattit BEAS-2B hiicrelerinde 48.87+7.03 pg/mL, IC50 degeriyle diisiik sitotoksisite,
kanserli hiicre hatlarinda IC50 degerleri SH-SYSY hiicre hattinda 23.27+3.35 pg/mL, HCT116 hiicre hattinda ise
10.67+3.05 pg/mL degerleriyle yiiksek sitotoksisiste tespit edilmistir. Sar1 kantaron ekstresi saglikli hiicrelere
zarar vermeden kanser hiicrelerini etkili bir sekilde hedef alabildigini ve segici toksisiteye sahip olabilecegini
gostermektedir. Sonug olarak; P. aeruginosa ve S. aureus’a karst etkili antimikrobiyal aktivite ve kanserli hiicre
hatlarinda giiclii sitotoksisite sergileyerek dogal tedavi ajani olarak degerlendirilebilecek bir potansiyel ortaya
koymustur.

Anahtar kelimeler: Antikanser, Antimikrobiyal, Disk difiizyon testi, MTT, Sar1 kantaron.

ABSTRACT

St. John's Wort (Hypericum perforatum) is a medicinal plant widely used in traditional medicine, known for its
significant pharmacological properties, including antimicrobial and antitumor activities. In this study, extracts of
Hypericum perforatum were prepared using the maceration method from plants collected at the foothills of Kubbe
Mountain, located in the Piitiirge district of Malatya province. These extracts were evaluated for their antimicrobial
and anticancer activities. Antimicrobial activity was investigated against microorganisms, including Escherichia
coli (ATCC 25922), Staphylococcus aureus (ATCC 29213), Pseudomonas aeruginosa (ATCC 27853), Candida
albicans (SC5314/ATCC MYA-2876), and Candida glabrata (ATCC 2001), using the Disk Diffusion Test.
Anticancer activity was assessed in HCT116 (human colon cancer), SH-SY5Y (human brain cancer), and BEAS-
2B (human healthy lung cell) lines using the MTT assay, with IC50 values compared to those of the standard
anticancer drug, Cisplatin. Regarding antimicrobial activity, the inhibition zones were measured as 9.33+0.78 mm
for E. coli, 12.17+£0.53 mm for P. aeruginosa, and 11.73+0.41 mm for S. aureus. No inhibition was observed for
the yeasts C. albicans and C. glabrata. Low cytotoxicity was observed in the healthy cell line BEAS-2B, with an
IC50 value of 48.87 + 7.03 png/mL, whereas high cytotoxicity was detected in cancer cell lines, with IC50 values
of 23.27+3.35 pg/mL for SH-SYSY and 10.67+3.05 pg/mL for HCT116. These findings indicate that Hypericum
perforatum extract can effectively target cancer cells while sparing healthy cells, suggesting its potential for
selective toxicity. In conclusion, Hypericum perforatum extract demonstrated significant antimicrobial activity
against P. aeruginosa and S. aureus, as well as strong cytotoxicity in cancer cell lines, highlighting its potential as
a natural therapeutic agent.

Keywords: Anticancer, Antimicrobial, Disk diffusion test, MTT, St. John's wort.
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GIRiS

Hypericum perforatum L. (Sar1 Kantaron, Hypericaceae) (Sekil 1), diinya ¢apinda 400
tiirli bulunan Hypericum cinsinin bir {iyesidir (Mabberley, 1987). Avrupa, Bat1 Asya, Kuzey
Afrika, Madeira ve Azorlar'a 6zgiidiir ve diinyanin birgok yerinde, 6zellikle Kuzey Amerika ve
Avustralya'da yerlesik hale gelmistir. Bitki siirgiinler veya muazzam tohum iiretimi yoluyla
hizla yayilir ve meralari, bozulmus alanlari, toprak yollari, yol ve otoyol kenarlarini ve seyrek
ormanlar istila edebilir. Son yillarda, H. perforatum tiirevi tirinlerin tiikketimi 6nemli 6l¢iide
artmistir ve su anda diinyada en ¢ok tiiketilen tibbi bitkilerden biridir (Wills, Bone ve Morgan,
2000).

Hypericum tiirii bitkiler halk hekimliginde iltihaplanma, bakteriyel ve viral enfeksiyonlar,
yaniklar ve mide rahatsizliklarinin tedavisinde yaygin olarak kullanilir. H. Perforatum L. (St.
John's wort) ve diger tiirler icin iltihab1 hafifletme ve yara iyilesmesini destekleme kullanimi
1yi bilinmektedir. Farmakolojik aktivitesi nedeniyle, H. perforatum L. bu cinsin en 6nemli
tiirlerinden biridir. Bu bitki biiylik dl¢lide hafif ila orta siddette depresyonun tedavisindeki
etkinligi i¢in kullanilmistir. Bununla birlikte, baz1 diger tiirler geleneksel tipta kullanilmig ve
bugiine kadar fitokimyasal bilesimleri ve biyolojik aktiviteleri agisindan incelenmistir.
Hypericum tiirleri, en az on farkli sinifa ait biyolojik olarak aktif sekonder metabolitler igerir
ve yaygin olarak naftodiantronlar (hiperisin ve psddohiperisin), floroglusinoller (hiperforin),
flavonoidler (rutin, hiperozid, izokersitrin, kuersitrin, kuersetin, amentoflavon) ve
fenilpropanoidler (klorojenik asit) bulunur. Ancak, diinya ¢apinda yabani popiilasyonlar i¢in

igeriklerde biiyiik farkliliklar bildirilmistir (Marrelli, Statti, Conforti ve Menichini, 2016)

Sekil 1. Sar1 kantaron

Sar1 kantaron bitkisi; tiiysiiz, cok yillik, dik ve genellikle tabanda odunsu bir bitkidir.

Yapraklar oval ila dogrusal, sapsiz karsiliklidir ve yar1 saydam bezli noktalar igerir. Cigegin bes
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kisa, esit olmayan, tam, i¢ ice gecmis, tabanda birlesik ¢anak yapraklar1 ve bes siirekli solan
sar1 tag yapragi vardir. Yumurtalik iist, kapsiillii ve {i¢ stildedir, oysa stamenler ¢oktur ve tliclii
demetler halinde diizenlenmistir. Cigekleri bol miktardadir, haziran ayindan eyliil ayina kadar
cicek acan dall1 simler halinde diizenlenmistir (Hobbs, 1989).

Bitkinin toprak iistii kisimlarinin hidroalkolik 6ziitleri (%60 etanol veya %80 metanol),
altt ana dogal iriin grubunun bir spektrumunu igerir: naftodiantronlar, floroglusinoller,
flavonoidler, biflavonlar, fenilpropanlar ve proantosiyanidinler. Ek olarak, daha az miktarda
tanen, ksanton, ugucu yag ve amino asit mevcuttur. Tiim bu bilesikler, kuru ham H. perforatum
bitkisinin ana bilesenlerini temsil eder (Nahrstedt ve Butterweck, 1997). Sar1 Kantaron,
noroprotektif potansiyeli agisindan biiyiik ol¢iide arastirilmistir. Ayn1 zamanda antibakteriyel,
antifungal, antiviral ve antitiimor potansiyeli gibi farmakolojik 6zelliklere de sahiptir (Abyadeh
vd., 2024).

H. perforatum L. ham Oziitlerindeki ana bilesen olan hiperforin ve hiperisin, ¢esitli
caligmalarda yiiksek antimikrobiyal, antiinflamatuar ve yara iyilestirici etkiler sagladig
gosterilmistir. Gram pozitif bakterilerin H. perforatum L. Oziitiine gram negatif bakterilere gore
daha duyarli oldugu goriilmiistiir (Farasati Far vd., 2024).

Sar1 kantaron bitkisinin en belirgin 6zelliklerinden biri, antibakteriyel ve antimikrobiyal
ozellikleridir. Ozellikle gram-pozitif bakteriler (S. aureus), gram-negatif bakteriler (K.
pneumoniae, P. aeruginosa, E. coli) ve maya (C. albicans) kars1 etkinlik gosteren ¢icekleri, bu
mikroorganizmalar iizerinde giiclii inhibisyon etkisi yaratmistir. Cesitli caligmalar, bitkinin
gram-pozitif bakterilere karsi daha gliglii antibakteriyel etki gosterdigini ve biyofilm
inhibisyonunda yiiksek basar1 oranlar1 sagladigini belirtmistir (Y1lmazoglu, Metin Hasdemir,
Hasdemir ve Yasa, 2023).

Sar1 kantaron ve ana bileseni hiperforin (HPF), kanser tedavisinde iltihaplanma, hiicre
hayatta kalma mekanizmalari, anjiyogenez ve tiimor yayilimini engelleme yoluyla antitiimor
etkiler gosterir. HPF, mitokondri zarindaki asir1 polarizasyonu engelleyerek ve pH dengesini
diizelterek kanser hiicrelerinin ¢ogalmasini durdurur, mitokondriyal apoptozu tetikler ve
boylece tiimor biiylimesini ve metastazi onler (Novelli vd., 2019).

Bu calismanin amaci sar1 kantaron bitkisinin antikanser ve antimikrobiyal aktivitelerini
aciklamay1 amaclamaktadir. Bu bilgi sadece bitkinin tibbi 6nemi hakkindaki bilgimizi
artirmakla kalmayacak, ayni zamanda terapotik uygulamalar i¢in dogal antikanser ve

antimikrobiyallerin gelistirilmesine de katki saglayacaktir.
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GEREC VE YONTEM

Bitki Ornegi
Calismamizda kullandigimiz sar1 kantaron bitkisi (Sekil 1) Malatya ili, Piitiirge ilgesi
Kubbe Dag1 eteklerinde toplandi. Toplanan bitki 6rnekleri gélgede kurutuldu. Kurutulan

bitkiler 6giitlilerek toz haline getirildi.

Ekstraksiyon

Kurutularak toz haline getirilen sar1 kantaron bitkisi numunesinden 10 gram alinarak
maserasyon yontemi (Gori vd., 2021) ile oda sicakliginda 200 mL metanol ile ekstraksiyon
islemine tabi tutuldu. Filtrasyon ve ¢ozgen uzaklastirma islemlerinden sonra elde edilen kuru

ekstre analizler i¢in kullanildi. Sar1 kantaron stok ¢ozelti suda 320 mg/uL olarak hazirlandi.

Sitotoksisite Calismalan

Orneklerin antikanser 6zellikleri Sharma (2019) ve arkadaslari (Sharma, Arya, Kumari,
Gupta ve Nimesh, 2019) tarafindan yiiriitiilen calismaya gére HCT116 (insan kolon kanseri),
SH-SYSY (insan beyin kanseri) ve BEAS-2B (insan saglikli akciger hiicresi) hiicre hatlarina
kars1 degerlendirildi. Tiim hiicreler %10 FBS (fetal sigir serumu) (Diepoltova, 2019) ve %1
penisilin ve streptomisin ile desteklenmis DMEM (Dulbecco’s Modified Eagle’s Medium)
(Busch vd., 2021) ortaminda 37 °C'de %5 CO, atmosferde kiiltiire edildi. Hiicreler, flaskin
yilizeyini %70-80 kapladiktan sonra eski besiyeri ortami atildi ve steril PBS (Phosphate-
Buffered Saline) (Medicago) (pH 7.4) ile birka¢ kez yikandi. Daha sonra tripsin eklendi ve
hiicre yiizeylerine esit sekilde dagitildi. Tripsin ile 37 °C'de 5 dakika inkiibasyondan sonra, 2
kat hacimli taze ortam eklenerek trypsin aktivitesi inhibe edildi. Elde edilen ¢6zelti 1000 rpm'de
7 dakika santrifiij edildi ve daha sonra eski besiyeri 5 mL taze besiyeri ile degistirildi. Hiicreler
sayildi ve 1 x 10° hiicre/mL'lik nihai konsantrasyon elde etmek icin seyreltildi, ardindan hiicre
¢ozeltisi 96 kuyucuklu hiicre plakasi kuyucuklarma (1 x 10* hiicre/kuyu) eklendi. Hiicreleri
iceren plakalar, hiicre baglanmasi i¢in 24 saat boyunca %5 COz atmosferinde 37 °C'de inkiibe
edildi ve MTT ((3-[4,5-dimethylthiazol-2-yl1]-2,5 diphenyl tetrazolium bromide)) (Type ve
Collection, 2011) yontemi kullanilarak bilesiklerin antikanser aktivite analizleri yapildi. Analiz
i¢in, hiicreler inkiibe edilirken test maddesi, stoktan istenen konsantrasyonun (0,8—800ug/ml)
elde edilmesi i¢in taze besiyeri ortamiyla seyreltildi. Hiicreleri iceren kuyucuklardan eski ortam
aspire edildi ve test maddesini iceren 100 ul besiyeri ortam1 kuyucuklara eklendi. Daha sonra
plakalar %5 COz'de 37 °C'de 24 saat siireyle inkiibe edildi. Bu siirenin ardindan, test maddesini
iceren ortam kuyucuklardan aspire edildi ve her bir kuyucuga 10 uLL MTT ¢ozeltisi (5 mg/ml)
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ve 90 uL taze besiyeri ortami eklenerek 0,5 mg/ml MTT nihai konsantrasyonu elde edildi ve
ardindan 37 °C'de 4 saat inkiibe edildi. Optik yogunluk ELISA okuyucusunda 570 nm ve 630
nm'de okutuldu.

Hiicre canliligi yiizdeleri;, “[(570nm-630nm)(test (bilesik uygulanan) hiicre
grubu)/(570nm-630nm)(kontrol  (bilesik uygulanmayan) hiicre grubu)]x100” formiilii

kullanilarak belirlendi. IC50, logaritmik hiicre canlilig1 yiizdeleri esas alinarak hesaplandi.

Disk Difiizyon Testi

Sar1 kantaron'un antibakteriyel ve antifungal potansiyelleri, Escherichia coli (ATCC
25922), Staphylococcus aureus (ATCC 29213) ve Pseudomonas aeruginosa (ATCC 27853)
olmak tiizere ti¢ bakteri ve iki mantar tiirli olan Candida albicans (SC5314/ATCC MY A-2876))
ve Candida glabrata (ATCC 2001) kullanilarak disk difiizyon yontemi (Khan vd., 2023) ile
degerlendirildi. Bilesik disk basina 6,65 mg hazirlamak iizere %100 saf su igerisinde ¢oziilerek
inhibitor aktivite testleri gergeklestirildi. Bu yontemde sterile edilmis Bakteriler i¢in LB (Luria-
Bertani) broth besiyeri (%1 tripton, %1 NaCl, %0,5 maya o6ziiti, pH 7,0) (MacWilliams ve
Liao, 2006) besiyeri ortamina ekilen test bakterileri (~1x108 hiicre) ve Mayalar icin YPD (Yeast
Peptone Dextrose) besiyeri (%2 pepton, %2 glukoz, %1 maya ekstrakt1) (SHEET) pH 6,5
besiyeri ortamina ekilen mayalar (~1x107 hiicre) yavasca karistirildi ve aseptik kosullar altinda
bir petri kabina aktarildi. Bilesigi igeren disk bir petri kabina (90 mm capinda) yerlestirildi ve
37°C sicaklikta 24 saat siireyle inkiibe edildi. Negatif kontrol (Randall, Oyama, Bostock,
Chopra ve O'Neill, 2013) i¢in yalnizca saf su igeren bir disk kullanildi. Standart antibiyotik
olarak Ampisilin (disk basina 800 ug), standart antifungal olarak Caspofungin (disk basina 800
ug) kullanildi. Milimetre cinsinden Olciilen net bir inhibisyon bolgesi, antibakteriyel ve

antifungal aktivitenin gostergesi olarak belirlendi.
BULGULAR VE TARTISMA

Antimikrobiyal Aktivite Bulgular

Sar1 kantaron bitki ekstresi bakteri ve mayalara kars1 antimikrobiyal ve antifungal aktivite
acisindan test edildi. Kontrol grubu olarak mayalarda Caspofungin ilaci ve bakterilerde
Ampisilin ilac1 kullanild1. Inhibisyon bdlgesi sar1 kantaron bitki ekstre ve referans ilaglarin zone

alanlar1 ayr1 ayr1 hesaplandi (Tablo 1).
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Tablo 1. Sar1 Kantaron Antifungal ve Antibakteriyel Inhibisyon Alani Degerleri

inhibisyon Alam1 (mm)

C. albicans® C. glabrata® E. coli* P. aeruginosa®  S. aureus®
Sar1 Kantaron NIZ NIZ 9.33+0.78 12.17 £0.53 11.73+0.41
Ampicillin® 19.00+0.37 17.20+0.62  20.20 + 0.62
Caspofungin® 14.20 + 0.28 11.90 £ 0.51

2: Test edilmis mikroorganizma

b: Referans ilaclar

NIZ: Inhibisyon alan1 yok

Veriler ortalama =+ standart sapma olarak sunulmustur.

Antimikrobiyal aktivite sonuglarina gore C. albicans ve C. glabrata maya tiirleri karsi
sar1 kantaron bitki ekstresi inhibisyon bolgesi Sl¢lim sonuclarina gore inhibisyon bdlgesi
gozlenmedi.

Test edilen sar1 kantaron bitki ekstresi disk diflizyon analiz sonuglarina gore E. coli de
inhibisyon ortalama 9.334+0.78 mm, P. aeruginosa da inhibisyon ortalama 12.17 £0.53 mm ve
S. aureusta ise inhibisyon ortalama olarak 11.73+0.41 mm hesaplandi. Bulunan zone alanlar1

test edilen kontrol grubu ilaglardan daha diisiik zone alanlar1 olarak hesaplanda.

Sitotoksik Aktivite Bulgular:

Sar1 kantaron bitki ekstresi antikanser aktiviteleri, saglikli akciger hiicre hattt BEAS-2B,
beyin kanseri hiicre hattt SHSYSY ve kolon kanseri hiicre hattt HCT116 {izerinde test edildi.
Antikanser aktivite analizleri i¢in IC50 degerleri hesaplandi (Tablo 2) ve degerlendirmeler
hesaplanan IC50 degerleri lizerinden gergeklestirildi. Ayrica IC50 degerleri antikanser ilact

Cisplatin ile karsilastirildi.

Tablo 2. Sar1 Kantaron ICso Degerleri

ICso0 (ng/mL)
Hiicre Adi BEAS-2B? SHSYS5Y* HCT116*
Sar1 Kantaron 48.87+7.03 23.27+3.35 10.67+3.05
Cisplatin 31.09+0.98 39.01+1.47 76.71+0.19

ICso degerleri birbirinden bagimsiz iki deneyin ortalamasi + SD olarak sunulmustur.
NA: Uygulanamaz (IC50>800 pg/ml),
a: Hiicre hatlari,

Test edilen sar1 kantaron bitki ekstre sitotoksisite etkileri, BEAS-2B (insan saglikli
akciger hiicresi), HCT116 (insan kolon kanseri) ve SH-SYS5Y (insan beyin kanseri) hiicre
hatlarinda degerlendirilmistir. Kontrol grubu olarak kullanilan Cisplatin IC50 degerleri BEAS-
2B hiicresinde 31,09+0,98 pg/mL, SH-SYSY hiicresinde 39.01+1.47 pg/mL ve HCTI116
hiicresinde 76.71+0.19 pg/mL olarak hesaplanmustir.

BEAS-2B hiicre hattinda, sar1 kantaron ekstresi IC50 degeri 48.87+7.03 pg/mL olarak
hesaplanmis ve bu deger Cisplatin’in ise IC50 degeri 31.094+0.98 pg/mL ile karsilastirildiginda
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daha yiiksek IC50 degeri bulunmustur. Bu durum, sar1 kantaron ekstresi saglikli izerinde daha
diisiik sitotoksik etki gosterdigini ifade etmektedir. SH-SYSY hiicre hattinda, sar1 kantaron
ekstresi IC50 degeri 23.27+3.35 pg/mL olarak tespit edilmis ve Cisplatin’in IC50, 39.01+1.47
pg/mL degerinden daha diisilk bulunarak kanserli hiicrede daha yiiksek sitotoksik etki
gosterdigi ortaya konmustur. HCT116 hiicre hattinda ise sar1 kantaron ekstresi IC50 degeri
10.67+3.05 pg/mL olarak belirlenmis ve Cisplatin’in IC50 degeri 76.71+0.19 ug/mL degeri
anlaml derecede daha diisiik diizeydedir. Bu sonugclar, sar1 kantaron ekstresi her iki kanserli

hiicre hattinda Cisplatin’e gore daha giiclii bir antikanser etki gostermektedir.

Antimikrobiyal Aktivite Tartisma

H. perforatum'un bitki 6ziitlerinin in vitro antibakteriyel aktivitesine iligkin literatiirbde
bir¢ok calisma mevcuttur (Tolkunova, Cheuva ve Bidyuk, 2002). H. perforatum'un farkli
Oziitlerinin antibakteriyel aktivitesi, Gram pozitif (S. oxford, S. aureus, S. mutans ve S. sanguis)
ve Gram negatif bakterilere (P. vulgaris, P. aeruginosa ve E. coli) kars1 test edildiginde, farkl
oOziitler arasinda aktivitede farkliliklar gosterdi (Barbagallo ve Chisari, 1987).

Duhi (2023) ve arkadaslar1 tarafindan yapilan bir calismada Sar1 kantaron o6ziitii
antimikrobiyal aktivitesi, Agar kuyu diflizyonu ve et suyu mikro-seyreltme yontemleri
kullanilarak E. coli (gram negatif), E. faecalis (gram pozitif) ve B. cereus (gram pozitif) bakteri
suslarina karsi elde edilen sonuglar standart antibiyotik ampisilin ile karsilastirilmigtir. Sar1
kantaron 6ziitli minimum inhibitér konsantrasyonu (Nazina vd.) degerlerinin yiiksek oldugu
goriilmiistiir (Dudi, Sharma, Pandey ve Mehta, 2023).

Radulovi¢ (2007) ve arkadaslar1 tarafindan Sirbistan ve Karadag'dan yapilan bir
calismada, H. barbatum, H. richeri, H. maculatum, H. perforatum, H. tetrapterum, H.
olympicum, H. hirsutum ve H. linarioides tarkli konsantrasyonlarda E. coli, P. aeruginosa, K.
pneumoniae, S. aureus, S. enteritidis, C. albicans ve A. niger'e karsi etkili oldugu goriilmiistiir
(Radulovi¢ vd., 2007).

Duman (2008) ve arkadas1 tarafinda Tiirkiye'den toplanan H. perforatum, H. scabrum ve
H. kotschyanum'un kloroform, etil asetat, aseton ve etanol ekstraktlarinin S. lutea, S. aureus, S.
epidermidis, S. mutans, S. salivarius, E. coli, P. aeruginosa ve K. pneumoniae suslarina karsi
etkili oldugu ve S. feeca ile S. pneumoniae kars1 etkili olmadigi bildirilmistir (Duman ve
Sevimli, 2008).

Conforti (2005) ve arkadaslar tarafindan yapilan bir calismada ise Italya'dan toplanan H.

perforatum'un farkli konsantrasyonlarda S. aureus subsp. aureus, E. foecalis, M. luteus, P.
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mirabilis, P.vulgaris, E. coli, P. ultimum, T. mentagrophytes var. mentagrophytes'e karsi etkili
oldugu bildirilmistir (Conforti vd., 2005).

Calismamizda, sar1 kantaron ekstresi antibakteriyel ve antifungal aktiviteleri Disk
Difiizyon Yontemi kullanilarak degerlendirildi. Ekstrenin inhibisyon boélgeleri, Ampisilin
(bakteriyel suslar i¢in) ve Caspofungin (mantar suslari i¢in) standart ilaclar ile karsilastirildi.
Sonuglar Tablo 1'de sunulmustur.

C. albicans ve C. glabrata mantar tiirleri iizerinde sar1 kantaron ekstresi ile inhibisyon
bolgeleri gozlemlenmemistir, bu da bu mayalar lizerinde antifungal aktivitenin olmadiginm
gostermektedir. Antifungal aktivitenin gozlemlenmeme sebebini bulmak i¢in daha detayh
caligmalar, alt yolak c¢alismalar1 veya etki mekanizmalar1 arastirma yapilarak bulunabilir.
Farkli maya tiirleri denenerek antifungal aktiviteler gézlemlenebilir.

Bununla birlikte, ekstre antibakteriyel aktivite degerlendirildiginde E. coli i¢in ortalama
inhibisyon bélgesi 9.33+0.78 mm, P. aeruginosa i¢in 12.17£0.53 mm ve S. aureus igin
11.73£0.41 mm olarak hesaplanmistir. Bu inhibisyon bolgeleri, referans antibiyotikler
Ampisilin karsilagtirildiginda daha kiigiik bulunmus ve bu durum ekstrenin antibakteriyel

potansiyelinin standart tedavilere kullanilan ilaglara gore daha diigiik oldugunu gostermektedir.

Sitotoksik Aktivite Tartisma

St. John's Wort'un 6nemli bir biyoaktif bileseni olan floroglusinol tiirevi hiperforin, gesitli
patobiyolojik siirecleri diizenleyebildigi ve dolayisiyla potansiyel terapdtik 6zelliklere sahip
oldugu giderek daha fazla kabul gormektedir. Kanser baglaminda, hiperforin kanser
hiicrelerinin apoptozunu baslatir, anjiyogenezi inhibe eder ve metastaz olusumunu baskilar.
Hiperforin ve tiirevlerinin lenfanjiyogenezi baskilayicilar olarak yeni bir rol oynadigini yapilan
caligmalar kanithiyor ve tiimdr biiyiimesini ve metastazi birden fazla diizeyde hedef alan
potansiyel antikanser ilaglar olarak daha fazla arastirilmasini destekliyor (Rothley vd., 2009).

Hiperisin, protein tirozin kinaz ve protein kinaz C aktivitelerini inhibe ederek kanser
hiicrelerinin ¢ogalmasin1 durdurur ve apoptoza yol acar (Kirdeeva, Fedorova, Daks, Barlev ve
Shuvalov, 2022). Sar1 kantaron (Hypericum perforatum)'un hiperisin, antitimor yetenegine
sahiptir. Hiperisinin bu 6zellikleri, kanser tedavisinde potansiyel bir kemoterapi ilac1 olarak
kullanilabilecegini diisiindiirmektedir (Allegra, Tonacci, Spagnolo, Musolino, ve Gangemi,
2021).

Sar1 kantaron (Hypericum perforatum)un hiperisin, antitimor yetenegine sahiptir.
Hiperisinin bu 06zellikleri, kanser tedavisinde potansiyel bir kemoterapi ilacit olarak

kullanilabilecegini diistindiirmektedir.
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Sar1 kantaron ekstresi, sagliklit BEAS-2B hiicrelerinde Cisplatin karsilagtirmasinda diisiik
sitotoksisite gosterirken, SH-SY5Y ve HCT116 hiicre hatlarinda belirgin sekilde daha ytiksek
sitotoksisite gosterdigi goriildii. Bu durum, sar1 kantaron ekstresi saglikli hiicrelere zarar
vermedigi kanserli hiicrelerde toksik etki olusturdugunu isaret etmektedir. Ayrica, hem SH-
SY5Y hem de HCT116 hiicre hatlarinda elde edilen diisiik IC50 degerleri, bu bitkinin gii¢lii bir
antikanser potansiyeline sahip oldugu gostermektedir. Saglikli hiicre hattinda diisiik kanserli
hiicre hatlarinda yiiksek sitotoksik etki sergilerken, sar1 kantaron ekstresi antikanser aktiviteye

sahip oldugunu gosteriyor.
SONUC

Sar1 kantaron (Hypericum perforatum) bitkisi, antikanser ve antimikrobiyal 6zellikleri
sayesinde ila¢ gelistirme alaninda Onemli bir potansiyele sahiptir. Antikanser etkileri
degerlendirildiginde, bitkinin HCT116 (kolon kanseri) ve SH-SY5Y (beyin kanseri) hiicre
hatlarinda yiiksek sitotoksik etkinlik sergiledigi tespit edilmistir. Ayn1 zamanda, saglikli
akciger hiicre hatt1 (BEAS-2B) {izerinde diisiik toksisite gostermesi, bitkinin saglikli hiicrelere
zarar vermeden kanserli hiicrelerde 6ldiiriicii etki gosterebildigini ortaya koymaktadir. IC50
degerlerinin kontrol ilac1 olan Cisplatin’e gore daha diisiikk olmasi, Sar1 Kantaron’un kanser
tedavisinde segici bir ajan olarak kullanilabilecegini isaret etmektedir.

Bitkinin antimikrobiyal 6zelliklerine bakildiginda, sar1 kantaron ekstresi Gram-pozitif
bakterilere (S. aureus) ve bazi Gram-negatif bakterilere (E. coli ve P. aeruginosa) karsi belirli
diizeyde inhibisyon sagladig1 goézlemlenmistir. Ancak referans antibiyotik olan Ampisilin’e
kiyasla daha diisiik etkinlik gdstermesi, antibakteriyel potansiyelinin iyilestirilmesi gerektigini
diisiindiirmektedir. Ayrica, antifungal aktivite agisindan C. albicans ve C. glabrata lizerinde
herhangi bir etkisinin gozlemlenmemesi, bitkinin bu alandaki kullanimini sinirlamaktadir.
Farkli formiilasyonlar veya biyoaktif bilesenlerin zenginlestirilmesiyle bu eksikligin
giderilmesi miimkiin olabilir.

Sar1 Kantaron’un dogal bir ilag olarak gelistirilmesi i¢in bazi zorluklar bulunmaktadir.
Bitkinin biyoaktif bilesenlerinin miktarinin dogal popiilasyonlar arasinda degiskenlik
gostermesi, doz standardizasyonu ve kalite kontrolii acisindan bir sorun teskil etmektedir.
Bunun yani sira, bitkinin farmakokinetik 6zelliklerinin ve toksikolojik giivenliginin kapsamli
bir sekilde incelenmesi gerekmektedir. Bu tiir caligmalar, 6zellikle uzun siireli kullanimda veya
yliksek dozlarda ortaya ¢ikabilecek potansiyel yan etkilerin belirlenmesi agisindan kritik dneme

sahiptir.
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Tiim bu bulgular 15181nda, sar1 kantaron bitkisi, antikanser ve antimikrobiyal etkileriyle
ilag gelistirme siirecinde biiyiik bir umut vaat etmektedir. Ancak bu potansiyelin tam anlamiyla
degerlendirilmesi i¢in ileri diizeyde biyokimyasal, toksikolojik ve klinik aragtirmalara ihtiyag
vardir. Modern farmasotik teknolojilerle desteklenen formiilasyonlar, bitkinin etkilerini
optimize edebilir ve klinik uygulamalara ge¢isini kolaylastirabilir. Bu baglamda, Sar1 Kantaron,
dogadan elde edilen biyoaktif bilesenlerle modern tibbin birlestirilmesi agisindan degerli bir

adaydir.
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Bu calismada tiniversite 6grencilerinde navikiiler diisme testi (NDT), halluks valgus acis1 (HVA) ve subtalar ac1
ile denge, diz kas kuvveti ve tek bacak sicrama arasindaki iligkileri incelemek amaglanmistir. Caligma tasarimi
kesitsel bir iligkisel aragtirma olup calismaya 18 ile 36 yaglar1 arasinda 215 goniillii dahil edilmistir. Her iki ayakta
NDT, HVA ve SA olglimleri ile test edilmistir. Denge, Y denge testi ile, diz kas kuvveti el dinamometresi ile,
sigrama tek bacak sigrama testi ile degerlendirildi. Sol taraf NDT yalnizca sag taraf fleksor diz kas kuvveti ile
pozitif yonli zayif iliski gostermistir (r:0.136, p:0.046). Sag taraf HVA tiim diz kas kuvveti sonuglari ile negatif
yonlii zayif iligki gostermistir (r:0.179-(-0.132), p:0.07-0.022). Sol taraf HVA her iki taraf ekstansor diz kas
kuvveti ile negatif yonlii zayif iliski gostermistir (sag; r:-0.141, p:0.039, sol; r:-0.179, p:0.009). SA, diz kas kuvveti
ve tek bacak sigrama ile anlamli iliski gostermemistir (p>0.05). Universite 6grencilerinde NDT ve SA ile denge,
diz kas kuvveti ve tek bacak sicrama arasinda anlamli iliski yoktur. HVA ile denge ve tek bacak sigrama arasinda
anlaml iligki yoktur ancak diz kas kuvveti ile biiyiilk oranda negatif iligki gostermistir. Bu ¢aligma geng
yetigkinlerde artmig halluks valgus agisinin azalmis diz kas kuvveti ile iligkili olabilecegini gdstermistir.

Anahtar kelimeler: Denge, Diz kas kuvveti, Halluks valgus agisi, Navikiiler diisme, Tek bacak sigrama.

ABSTRACT

This study investigated the relationships between the navicular drop test (NDT), hallux valgus angle (HVA), and
subtalar angle with balance, knee muscle strength, and single-leg hop in university students. The study design was
a cross-sectional correlational study and 215 volunteers between the ages of 18-36 were included in the study.
Both feet were tested using the NDT, HVA, and SA measurements. Balance was assessed with Y balance test,
knee muscle strength with hand dynamometer, and jumping with single-leg hop. Left-side NDT only showed a
positive weak correlation with right-side flexor knee muscle strength (1:0.136, p:0.046). Right-side HVA showed
a negative weak correlation with all knee muscle strength results (1:0.179-(-0.132),p:0.07-0.022). Left-side HVA
showed a weak negative correlation with both sides’ extensor knee muscle strength (right;r:-0.141,p:0.039, left;r:-
0.179,p:0.009). SA did not significantly correlate with balance, knee muscle strength, and single-leg hop (p>0.05).
There was no significant correlation between NDT and SA with balance, knee muscle strength, and single-leg hop
in university students. There was no significant correlation between HVA and balance and single-leg hop, but it
significantly negatively correlated with knee muscle strength. This study showed increased hallux valgus angle
may be associated with decreased knee muscle strength in young adults.

Keywords: Balance, Hallux valgus angle, Knee muscle strength, Navicular drop test, Single-leg hop.
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GIRIS

Alt ekstremitenin en distal uzvu olan ayak, yiiriime veya kosma gibi aktiviteler sirasinda
viicut agirligini zemine aktaran ve yer degistirmeyi saglayan dinamik bir organdir (Chan ve
Rudins, 1994). Giinliik yasam aktiviteleri sirasinda degisen zemini algilamada, degisen zemine
uyum saglamada ve stabilitenin korunmasinda gorev alir (Sar1, Otman ve Akman, 1995). Ayak
problemleri, toplumda sik karsilasilan ve giinlilk yasam aktivitelerinde de etkisini gosteren
problemler arasindadir (Budiman-Mak, Conrad, Mazza ve Stuck, 2013). Ayak problemlerinin
ve ayak agrilarmin kimi {lkelerde %80’lere kadar goriilebilecegi belirtilmektedir (Menz,
Jordan, Roddy ve Croft, 2010). Ayn1 zamanda ayak problemleri 6zellikle geng bireylerde is
glicii kaybina, yasam kalitesinin azalmasina ve biligsel sagligin bozulmasina neden
olabilmektedir (Yaliman, Sen, Eskiyurt ve Budiman-Mak, 2014).

Viicut biyomekanigi bir biitiin olarak degerlendirilmekte iken bu biitlinliikkte olusan
herhangi bir bozulma, iligkili tiim segmentleri negatif yonde etkileyebilmektedir. Ayak ise
viicut biyomekaniginin 6énemli bir organ olup, burada meydana gelen herhangi bir yaralanma
veya deformite daha iist segmentlerde yer alan diz, kal¢a, omurga gibi iligkili yapilarda da
problemlerin aciga ¢ikmasina neden olabilmektedir (Sar1 vd., 1995). Bu nedenle ayak
problemleri arastirilirken yalnizca ayakla sinirli kalinmamaly, etkiledigi dizilim bir biitlin halde
degerlendirilmelidir.

Ayagin sok absorban 6zelligini saglayan Medial Longitudinal Ark (MLA)’1n etkilendigi
pes kavus ve pes planus gibi ayak sorunlari oldukca sik karsimiza ¢ikmaktadir (Yalgin, Esen,
Kanathi ve Yetkin, 2010). Baz1 arastirmacilar, MLA’nin kinetik zincir boyunca etkileri
oldugunu ve tibialis posterior tendiniti, patellofemoral sendrom, ligamentoz stres, alt ekstremite
agrilar1 ve plantar fasit gibi problemlere yol acabilecegini belirtmislerdir (Bennett, Reinking ve
Rauh, 2012; Magee, 2014). MLA deformitesinin geng bireylerde denge ve fiziksel performansi
azalttig1 (Kiziler ve Erbahgeci, 2016; Sahin vd., 2022) ¢ocuklarda yiiriime parametrelerini ve
yasam kalitesini olumsuz etkiledigi gosterilmistir (Kothari, Dixon, Stebbins, Zavatsky ve
Theologis, 2015). Navikiiler diigme testi, oturma ve ayakta durma sirasinda MLA’daki
ylukseklik degisimlerini 6lgen bir testtir (Cote, Brunet, Gansneder ve Shultz, 2005). Navikiilar
diisme testi ile yasam kalitesi ve statik denge arasinda iliski oldugu gosterilmistir (Aktan ve
Kutlay, 2022). Literatiirdeki bu bilgilere ragmen navikiiler diigme testi ile denge (Demirdel ve
Aksu, 2022) ve sigrama (David, Joseph, Mohammad, Joseph ve Elina, 2020; Kararti, Bilgin,
Biiylikturan ve Biiyiikturan, 2018; Sarialioglu, 2022) performansini inceleyen c¢alismalar

oldukga azdir. Ustelik bu ¢alismalarda celiskili sonuglar belirtilmistir. Sarialioglu’na (2022)
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gore navikiiler diisme ile sicrama performansi arasinda iliski oldugunu belirtirken diger
caligmalarda iliski bulunmamistir (David vd., 2020; Demirdel ve Aksu, 2022; Karart1 vd.,
2018).

Bas parmagin laterale deviasyonu olarak bilinen halluks valgus yetiskinlerin yaklasik
%23’lUnili etkilemektedir (Coughlin ve Jones, 2007). Halluks valgus deformitesinin ayak
agrisia, bozuk yiirlimeye, diisme riskinde artmaya, diz eklem hareketinde azalmaya ve diz
eklemi deformitelerine neden oldugu belirtilmektedir (N. Cho, S. Kim, Kwon ve H. Kim, 2009;
Menz ve Lord, 2005; Sun vd., 2015). Bu bilgilere ragmen halluks valgus acis1 ile denge
arasindaki iligkiyi arastiran yalnizca iki c¢alisma tesbit edilmis olup bu calismalarda iliski
olmadig1 bulunmustur (Demirdel ve Aksu, 2022; Kavlak, 2015). Diger taraftan halluks valgus
acist ile diz kas kuvveti ve sicrama performansi arasinda iligki bakilmamastir.

Ayagin inversiyon ve eversiyon hareketlerine olanak taniyan subtalar eklem ise ayak
biyomekaniginde bir diger 6nemli degiskendir ve yiiriime ve kogsma gibi aktivitelerinde 6nemli
roller iistlenir (Jastifer ve Gustafson, 2014; Smith-Oricchio ve Harris, 1990). Subtalar ag1 ile
denge arasinda iligkiyi inceleyen yalnizca iki ¢caligma olup bu ¢aligmalarda subtalar eklem agis1
ile denge arasinda iligki olmadigini belirtilmistir (Demirdel ve Aksu, 2022; Topal, Kinikli,
Bozgeyik ve Deniz, 2023).

Sonug olarak, ayakta navikiiler diisme, halluks valgus agis1 ve subtalar ag1 ile denge ve
sigrama performansi arasindaki iliskiyi inceleyen ¢alismalar oldukga sinirlidir. Diger taraftan
ayak biyomekanigi ile yakin iligki halinde olan ve kinetik zincirin bir pargasi olan diz (N. Cho
vd., 2009; Menz ve Lord, 2005; Sun vd., 2015) ve bunun dinamik eleman1 olan diz kas kuvveti
ile navikiiler diisme, halluks valgus agis1 ve subtalar a¢1 arasindaki iliskiyi inceleyen ¢alismaya
ise rastlanmamistir. Bu nedenle bu calismanin amaci iiniversite Ogrencilerinde navikiiler
diisme, halluks valgus agis1 ve subtalar ag1 ile denge, diz kas kuvveti ve tek bacak sicrama

performansi arasindaki iliskiyi belirlemektir.
GEREC VE YONTEM

Arastirmanin Amaci ve Tiirii
Bu kesitsel iliskisel calisma Aralik 2023—Mart 2024 tarihleri arasinda iiniversite
ogrencilerinde navikiiler diisme, halluks valgus agis1 ve subtalar ag1 ile denge, diz kas kuvveti

ve tek bacak sigrama performansi arasindaki iliskiyi arastirmak amaciyla gerceklestirildi.
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Arastirmanin Evren ve Orneklemi

Arastirmanin evrenini Cumhuriyet Universitesi, Saglik Bilimleri Fakiiltesi’nde dgrenim
gbren Ogrenciler olusturmustur. Calismaya iiniversitenin saglikli 6grencilerinden olusan 18 ila
36 yaglar1 arasinda, alt ekstremitede herhangi bir cerrahi operasyon gegirmemis olan 215
gontlli  dahil edildi. Dislama kriterleri, calismaya katilmayr reddetmek, Olgiimleri
etkileyebilecek kardiovaskiiler, norolojik veya muskuloskeletal problem olmasi ve gérme ya da
isitmeye yOnelik problem olmasidir.

Orneklem biiyiikliigii hesaplamasi, Karart: ve ark. calismasindaki navikiiler diisme ve
fiziksel performans sonuglar1 arasindaki anlamli iliski skorlar1 dikkate alinarak hesaplandi
(Karart1 vd., 2018). Buna gore oOrneklem biiyiikliigiinii belirlemek amaciyla yapilan gii¢
analizinde Cohen's d etki biiytikliigl 0,26 bulunurken, %5 tip 1 hata ve %95 gii¢ ile ¢aligmaya
dahil edilecek birey sayisi 182 olarak belirlendi. Calisma icin %15'lik terk etme orani
varsayilarak ¢alismaya en az 210 kisi alinmaya karar verilmistir. Bu amagla G*power paket
programi (versiyon 3.1.9.7; Heinrich Heine Universitaet, Dusseldorf, Germany) kullanildi

(Faul, Erdfelder, Lang ve Buchner, 2007).

Verilerin Toplanmasi ve Analizi

Degiskenlerin normal dagilima uygunlugu gorsel (histogram ve olasilik grafikleri) ve
analitik yontemler (Kolmogorov-Smirnov testi) kullanilarak incelendi. Kategorik degiskenler
ylizde olarak verildi. Normallik dagilimina uygunluk gosteren sayisal degiskenlerde veriler
ortalama ve standart sapma olarak, normal dagilima uygunluk gostermeyen degiskenlerde ise
veriler ortanca, ¢eyrekler arasi deger ve min.-maks. olarak verildi. Sonu¢ degiskenleri normal
dagilmadigindan iligkiler Spearman korelasyon katsayis1 kullanilarak degerlendirildi. Verilerin
analizi igin SPSS 23.0 programi kullamldi. Istatistiksel anlamlilik igin tip-1 hata diizeyi %5

olarak belirlendi.

Katihmcilar
Bireylerin demografik bilgileri ve fiziksel 6zellikleri; yas (y1l), cinsiyet, boy (cm), kilo
(kg), viicut kitle Beden Kiitle indeksi (BKI) (kg/m?), dominant ekstremite, yaralanma dykiisii

ve cerrahi operasyonlar kaydedildi.

Navikiiler Diisme Testi
Bu test oturma ve ayakta durma sirasinda MLA yiiksekligindeki degisimi belirlemek i¢in
uygulandi. Olgiimde ilk olarak oturma pozisyonunda palpasyonla belirlenen navikiiler tiiberkiil

isaretlendi ve zeminle arasindaki mesafe milimetre cinsinden kaydedildi. Sonrasinda kisiden
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ayaga kalkmasi istendi ve ayak yiik tasirken navikiiler tiiberkiil yeniden isaretlendi. Isaretli
tiiberkiiliin yiiksekligi ayakta tekrar olgtildii. Her iki 6l¢iim arasindaki fark alinarak navikiiler
diisme miktar1 belirlendi. Navikiiler diisme testine gére 5-9 mm arasi normal, 10 mm ve iizeri

pronasyon, 4 mm ve alt1 supinasyon pozisyonu olarak degerlendirilmektedir (Cote vd., 2005).

Halluks Valgus Acisi

Bu test bagparmagin proksimal falanksinin longitudinal ekseni ile birinci metatarsin
longitudinal ekseni arasindaki ag1 olarak ifade edilmektedir. Olgiim sirasinda ayakta duran
bireyin ayaklarina esit agirlik vermesi istendi ve iki eksen arasindaki ag¢1 derece cinsinden
kaydedildi. Gonyometrenin pivot noktasi birinci metatarsofalangeal ekleme yerlestirilirken bir
kolu birinci metatarsal kemige, diger kolu ise proksimal falanksa paralel olacak sekilde
yerlestirilerek 6l¢tim alind1 (Nix, Russell, Vicenzino ve Smith, 2012). Halluks valgus acisinin
normal degerinin 5-15 derece arasinda oldugu belirtilmektedir (Gentili, Masih, Yao ve Seeger,

1996).

Subtalar A¢ Olciimii

Arka ayak longitudinal ekseni (kalkaneus) ile alt bacagin distal {i¢te birinin vertikal orta
hattinin olusturdugu eksen arasindaki agidir. Birey yiiziistii pozisyonda yatarken ve ayak notral
pozisyonda iken kalkaneusun orta hat ¢izgisi ve alt bacagin orta hatt1 kalemle isaretlenerek
belirlenmistir. Yapilan Sl¢iimlerde 3-6° valgus normal, 7- 20° valgus fizyolojik pes planus ve
20° tizerinde valgus patolojik pes planus gostergesi olarak kabul edilmektedir (Bailey, Perillo
ve Forman, 1984; Smith-Oricchio ve Harris, 1990). Bu iki ¢izgi arasindaki a¢1 birey ayakta iken
gonyometre ile Olciilerek derece cinsinden kaydedildi (Y. Cho, Park ve Nam, 2019).

Y Denge Testi

Bireylerin dinamik dengesini degerlendirmek kullanildi. Test i¢in diiz bir zeminde Y
seklinde ii¢ mezura sabitlendi. One uzanan mezura 6n, arkada kalan iki mezura ise arka-medial
ve arka-lateral uzanma ydnleri olarak belirlenir. Anterior uzanma yonii ile, posteromedial veya
posterolateral uzanma yonleri arasindaki a¢i 135 derece olarak belirlendi. Posteromedial
uzanma yonii ve posterolateral uzanma yonii arasindaki a1 ise 90 derece olarak belirlendi. Tiim
Olciimler birey ayakkabisiz iken, ¢iplak ayakla ve elleri belinde iken gerceklestirildi. Teste
baslamadan Once bireye test 6gretildi ve deneme testi yapildi. Birey bu ii¢ ¢izginin kesistigi
noktada c¢iplak ayakla tek ayak iizerinde durup dengesini koruyarak uzanabilece§i en uzak

noktaya diger ayagiyla dokunmaya caligir. Test her iki taraf ekstremite i¢in 3 defa tekrarlanmig
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olup, ulasilan mesafelerin ortalamasi santimetre cinsinden kaydedildi (Coughlan, Fullam,

Delahunt, Gissane ve Caulfield, 2012).

Tek Bacak Sicrama Testi

Sicrama mesafesini degerlendirmek i¢in tek bacak sicrama testi kullanildi. Test
katilimcilardan tek bacak {iizerinde elleri belde olacak sekilde ayni bacak {izerinde
ulasabilecekleri maksimum mesafeye tek bacakla sigramalari istenerek gerceklestirildi.
Sigrama mesafesi baslangic pozisyonundaki ayak parmagindan bitis pozisyonundaki topuk
kenarina kadar olan mesafe santimetre cinsinden 6lglilerek kaydedildi (Orishimo, Kremenic,
Mullaney, McHugh ve Nicholas, 2010). Veri analizi i¢in her bir bacak i¢in ii¢ denemenin

ortalamasi alinda.

Diz Kas Kuvveti

Izometrik diz kas1 kuvveti, Baseline® el dinamometresi (Fabrication Enterprises Inc.,
NY, ABD) kullanilarak 6l¢tildii. Testten 6nce tiim katilimcilara yavas yliriiylis aktiviteleriyle
isinmalari igin birkag dakika siire verildi. Ardindan bireyler yliksekge bir sedyenin kenarina
ayaklar1 sarkik olacak sekilde oturmalari istendi. Diz kas kuvvetini 6lgmek i¢in dinamometre
tibianin 6n veya arka kisminda bacagin lateral malleoliiniin yaklagik dort parmak proksimaline
gelecek sekilde yerlestirildi. Daha sonra diz 90° fleksiyonunda iken bireyden cihazi maksimum
giicle itmesi veya ¢ekmesi ve bunu 5 saniye siirdlirmesi istendi (Andrews, Thomas ve

Bohannon, 1996). Bu sekilde testler ii¢ kez tekrarlanarak analiz i¢in ortalamalar1 kaydedildi.

Arastirmanin Simirhhiklar:

Calismamiz yeterli sayida katilimer igermesine ragmen yalnizca bir {iniversitedeki
Ogrencilerin Ol¢lim sonucglarina dayanmaktadir. Dolayis1 ile bu durum genellenebilirligini
sinirlamaktadir. Bu calismaya dahil edilen bireylerin biiyiik ¢ogunlugu kadin bireylerden
olusuyordu. Bu nedenle cinsiyet dagilimindaki bu dengesizlik ¢alismanin sonuglarini etkilemis
olabilir. ileri calismalarda daha farkli iiniversitelerin dahil edildigi cok merkezli ve benzer

cinsiyet dagilimina sahip calismalara ihtiya¢ duyulmaktadir.

Arastirmanin Etik Yonii
Calisma 16/11/2023 tarih ve 2023-11/25 karar numarasi ile iiniversitenin Girigimsel
Olmayan Klinik Arastirmalar Etik Kurulu tarafindan onaylanmistir. Tiim katilimeilardan yazil

onam formu alind1 ve ¢alisma Helsinki Bildirgesi'ne uygun olarak yiiriitiildii.
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BULGULAR VE TARTISMA

Yast 21 (20-22) yil olan 215 bireyin her iki alt ekstremitesi de degerlendirilmistir.
Katilimcilarin demografik bilgileri ve fiziksel 6zellikleri Tablo 1‘de sunulmustur. Bireylerin
hicbiri alt ekstremite ameliyat1 ge¢irmemis olup ayak ve/veya ayak bilegine yonelik yaralanma

Oykiisiine sahip degildi.

Tablo 1. Katilimcilarin Demografik Bilgileri ve Fiziksel Ozellikleri

Ortanca (IQR) Min.- Maks.

(n:215) (n:215)
Yas (yil) 21 (20-22) 18-36
Kilo (kg) 61 (54-71) 40-120
Boy (cm) 165 (159-170) 150-189
Beden Kiitle indeksi (kg/m?) 22.40 (20.24-24.91) 15.94-41.52

Yiizde (%)

(n:215)
Cinsiyet, Kadin/Erkek (%Kadin) 170/45 (%79.1) -
Dominant taraf, sag/sol (%sag) 192/23 (%89.3) -

IQR: Ceyrekler arasi aralik, p<0.05.

Navikiiler diisme, halluks valgus agis1 ve subtalar ac1 ile denge, diz kas kuvveti ve tek
bacak sigrama arasindaki iligkiler Tablo 2’de sunulmustur. Sol taraf navikiiler diisme yalnizca
sag taraf fleksor diz kas kuvveti ile pozitif yonlii zayif iliski gostermistir (1:0.136, p:0.046). Sag
taraf halluks valgus acis1 tiim diz kas kuvveti sonuglari ile negatif yonlii zay1f iligki gdstermistir
(r:0.179-(-0.132), p:0.07-0.022). Sol taraf halluks valgus agis1 her iki taraf ekstansor diz kas
kuvveti ile negatif yonlii zay1f iligki gostermistir (sag/sol, r:-0.141, p:0.039/ r:-0.179, p:0.009).
Son olarak suptalar aci denge, diz kas kuvveti ve tek bacak sigrama ile anlamli iliski
gostermemistir (p>0.05).

Tablo 2. Navikiiler Diisme, Halluks Valgus Agcis1 ve Subtalar Aci ile Denge, Diz Kas Kuvveti ve Tek Bacak
Sigrama Arasindaki Iligkiler

Y Y Fleksor

denge denge diz kas Fleksor Ekstansor Ekstansor

testi-  testi-  Kkuvveti- diz kas diz kas diz kas Sicrama-  Sicrama-
< - kuvveti-  Kkuvveti- kuvveti-  sag taraf  sol taraf
sag sol sag sol taraf  sag taraf sol taraf
taraf  taraf taraf g
Navikiiler r -0.027 0.012 0.025 0.042 0.071 0.080 0.070 0.044
disme- P 500 0856 0717  0.544 0.303 0.246 0.310 0.523
sag taraf
Navikiiler r -0.017 -0.035 0.136" 0.121 0.121 0.036 0.034 0.033
disme- P 201 0606  0.046 0.077 0.077 0.603 0.616 0.634
sol taraf
Halluks r -0.026 -0.043 -0.153"  -0.178" -0.132* -0.179" -0.023 -0.076
valgus
acisi- sag 0.707  0.530 0.022 0.008 0.049 0.007 0.736 0.268
taraf
r -0.012 -0.033 -0.077 -0.105 -0.1417 -0.179" -0.076 -0.101
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Halluks p

valgus 0.862 0.628  0.263 0.124 0.039 0.009 0.266 0.140
acisi- sol

taraf

Subtalar r -0.005 -0.026  0.026 0.073 20.016 0.034 0.048 0.106
i‘:;;;ag P 0939 0708  0.705 0.286 0.814 0.623 0.483 0.121
Subtalar r 0004 0.069 -0.030  0.024 20.013 0.065 0.023 -0.037
:‘:;ai"l P 0953 0317 0662 0.721 0.846 0.346 0.734 0.592

r*: Spearman korelasyon katsayisi, p<0.05.

Universite dgrencilerinde navikiiler diisme, halluks valgus agis1 ve subtalar ac1 ile denge,
diz kas kuvveti ve tek bacak sigrama performansi arasindaki iliskiyi incelemek amaciyla
planladigimiz ¢calismamizin sonuglarina goére halluks valgus acisi ile diz kas kuvveti arasinda
negatif iliski bulunurken denge ve sigrama performansi ile iliski bulunmamaistir. Diger taraftan
navikiiler diisme ve subtalar ac1 denge, diz kas kuvveti ve tek bacak sigcrama performansi ile
iligki gostermemistir.

Navikiiler diisme ile denge ve sigrama arasindaki iliskiyi inceleyen caligsmalar literatiirde
oldukca sinirhidir (David vd., 2020; Demirdel ve Aksu, 2022; Harrison ve Littlewood, 2010;
Karart1 vd., 2018; Sarialioglu, 2022). Harrison ve Littlewood (2010), pes planus deformitesi
olan bireylerde yaptiklar1 ¢alismalarda pes planus derecesinin artmasinin postiiral stabiliteyi
bozabilecegini belirtmislerdir. Kararti vd., (2018) ile Davit vd., (2020) saglikli geng yetiskinleri
degerlendirdikleri ¢alismalarinda navikiiler diisme ile sigrama performansi arasinda anlamli
iliski bulmamiglardir. Elit erkek voleybolcular1 degerlendiren Sarialioglu (2022) ise navikiiler
diisme ile sigrama performansi arasinda iligki oldugunu bulmuslardir. Demirdel ve Aksu (2022)
calismalarinda addlasan voleybol oyuncularinda navikiiler diisme ile statik denge arasinda iligki
bulmamistir. Calismamizda elit sporcu olmayip saglikli geng yetiskinler degerlendirilmistir.
Calismamiz ozellikle benzer popiilasyona sahip Kararti vd., (2018) ile Davit vd., (2020)
calismalariyla ve Demirdel ve Aksu (2022) calismasiyla uyumlu olarak navikiiler diisme ile
denge ve sigrama arasinda iliski bulunmamastir.

Halluks valgus agis1 ile denge arasindaki iliskiyi arastiran yalnizca iki ¢alisma tespit
edilmis olup (Demirdel ve Aksu, 2022; Kavlak, 2015) sigcrama performansi ile iliskisine
bakilmamistir. Demirdel ve Aksu (2022) ¢alismalarinda voleybol oyuncularinda halluks valgus
acist ile statik denge arasinda iliski bulmamistir. Benzer sekilde Kavlak (2015) ¢alismasinda
yaslh erkek bireyleri degerlendirmis ve halluks valgus agisi ile dinamik denge arasinda iliski
bulmamistir. Calismamizda 6nceki caligmalarla benzer sekilde halluks valgus acis1 ile dinamik

denge arasinda anlamli bir iliski bulunmamuistir. Ayrica literatiirden farkli olarak ¢calismamizda
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sigrama performansi ile halluks valgus acis1 arasindaki iligki arastirilmis olup anlamli iliski
bulunmamustir.

Literatiirde subtalar a¢1 ile denge arasinda iliskiyi inceleyen yalnizca iki g¢alisma
bulunmaktadir (Demirdel ve Aksu, 2022; Topal vd., 2023). Demirdel ve Aksu (2022)
caligmalarinda voleybol oyuncularinda subtalar a¢1 ile statik denge arasinda anlamli bir iliski
bulmamistir. Diger ¢alisma ise Topal vd., (2023) tarafindan yapilmis olup dinamik denge Y
denge testi ile degerlendirilmis ve subtalar ag1 ile iliski bulunmamistir. Calismamiz 6nceki
calismalarla uyumlu olarak subtalar a¢1 ile denge arasinda anlamli iligski olmadigini bir kez daha
gostermistir. Ek olarak calismamizda halluks valgus agisi ile sigrama performansi arasindaki
iliskiye ilk kez bakilmis olup anlaml1 iliski olmadig1 gosterilmistir.

Ayak antropometrik 6l¢iimleri ile alt ekstremite kas kuvveti arasindaki iliskiyi inceleyen
calismalara bakildiginda c¢alismalarin abductor hallucis, subtalar pronatdrler ve supinatorler
gibi ayak c¢evresi kaslara yogunlastig1 goriilmektedir (Hagen, Sanchez-Bergmann, Seidel ve
Lahner, 2015; Nam, J. W. Kwon ve O. Y. Kwon, 2012; Sarcevic ve Tepavcevic, 2021; Snook,
2001; Zhao, Tsujimoto, Kim ve Tanaka, 2017). Ancak ayak biyomekanigi ile yakin iligkisi
gosterilen diz (N. Cho vd., 2009; Menz ve Lord, 2005; Sun vd., 2015) ve bunun dinamik
elemani olan diz ¢evresi kaslari ile ayak biyomekanigi arasindaki iligkiyi inceleyen ¢alismaya
ise rastlanmamustir. Ilging bir sekilde calismamizda diz kas kuvveti denge ve sigrama
performansina gore 6zellikle halluks valgus agisi ile negatif yonlii anlamli iligkiler gostermistir.
Bu bize ayak ve ayak bilegi problemlerinde diz kas kuvvetinin goz ardi edilmemesi gerektigi

hakkinda ipucu vermektedir.
SONUC

Bu c¢alismada, navikiiler diisme ve subtalar ac1 ile denge, diz kas kuvveti ve sicrama
arasinda anlamli bir iligski bulunmadi. Halluks valgus agis1 denge ve sigrama ile anlamli iliski
gostermezken diz kas kuvveti ile birgok parametre de anlaml iliski gostermistir. Calismamiz
tiniversite Ogrencilerinde halluks valgus acist ile diz kas kuvveti ile arasindaki iliskiyi
gostermesi agisindan essizdir ancak yine de klinik ¢ikarimlarimizin dogrulanmasi ve agikliga

kavusturulmasi i¢in daha fazla arastirmaya ihtiyag vardir.

Tesekkiir

Calismamiza katilim gosteren tiim katilimcilara tesekkiir ederiz.
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Epilepsi, serebral palsili (SP) ¢ocuklarda yaygin goriilen bir semptomdur. Bu ¢alismanin amaci epilepsinin SP’li
cocuklarin fiziksel, biligsel, gérme, isitme, konusma, iletisim ve beslenme fonksiyonlarmna etkisini incelemekti.
Calismaya 297 SP’li ¢ocuk dahil edildi. Avrupa Serebral Palsi Surveyans (SCPE) sistemi degerlendirme formu ile
kaydedilen ¢ocuklarin epilepsi ve fonksiyonel durumlari retrospektif olarak tarandi. Fiziksel, iletisim, konusma ve
beslenme fonksiyonlar1 Kaba Motor Fonksiyon Smiflandirma Sistemi, El Becerileri Siniflandirma Sistemi,
fletisim Fonksiyonlar1 Siiflandirma Sistemi, Viking Konusma Olcegi ve Yeme-igme Becerisi Siniflandirma
Sistemine gore belirlendi. Epilepsinin fonksiyonlar {izerine etkisi Chi Square testi ve Cramer’s V ile incelendi.
Epilepsi, SP’li ¢ocuklarda kaba motor (p<0.001), el becerileri (p<0.001), biligsel (p<0.001), gérme (p=0.038),
iletisim (p<0.001) ve beslenme (p<0.001) fonksiyonlar ile kiigiik ile orta diizey etki biiyiikliigiinde iliskiliydi.
Epilepsinin SP’li ¢ocuklarin islevleri arasinda en fazla biligsel alana etkileri bilinmekle birlikte fiziksel, gérme,
iletisim ve beslenmeyi de olumsuz etkiledigi goriilmistiir. Sonuglarin genel olarak literatiirdeki ¢alismalarla
benzerlik gostermesi SCPE standart kayit sistemindeki verilerin restrospektif arastirmalarda da yararli ve giivenilir
olduklarini, bu sistemde yer alan epilepsinin gerek klinik izlemde, gerekse de arastirmalarda géz oniine alinmast
gereken bir tan1 oldugunu gostermistir.

Anahtar kelimeler: Cocuk, Epilepsi, Fonksiyon, Kayit sistemi, Serebral palsi.

ABSTRACT

Epilepsy is a common symptom in children with cerebral palsy (CP). This study aimed to investigate the effects
of epilepsy on physical, cognitive, visual, hearing, speech, communication and eating-drinking functions of
children with CP. The study consisted of 297 children with CP. Data on epilepsy and functional status were
retrospectively scanned through the records based on the Surveillance of Cerebral Palsy in Europe (SCPE)
registration system. Physical, speech, communication and eating-drinking functional levels were classified
according to the Gross Motor Function Classification System, Manual Ability Classification System,
Communication Function Classification System, Viking Speech Scale and Eating-Drinking Ability Classification
System. The effects of epilepsy on functions were examined using Chi Square test and Cramer’s V. Epilepsy was
associated with ambulation (p<0.001), manual (p<0.001), cognitive (p<0.001), visual (p=0.038), communication
(p<0.001) and eating-drinking (p<0.001) functions in children with CP with small to medium effect sizes. While
epilepsy is known to strongly affect cognitive functions of children with CP, it can have negative effects on
physical, visual, communication and eating-drinking functions. The diagnosis of epilepsy is included in standard
registration systems; the use of these systems for national records allows multidisciplinary evaluation in the clinic
and can be used reliably for research purposes.

Keywords: Cerebral palsy, Child, Epilepsy, Function, Registry system.
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GIRIS

Serebral palsi (SP), cocukluk ¢aginin en yaygin nérogelisimsel problemlerinden biridir.
Prenatal, natal ve postnatal donemde, gelismekte olan beynin etkilenimi sonucu viicut yap1 ve
fonksiyonlarinda bozukluga, aktivite ve katilimda kisitliliga neden olan bir durumdur
(Rosenbaum vd., 2007). SP’de temel problem motor fonksiyon bozuklugu olmasina ragmen,
beyindeki etkilenim sadece motor alanla sinirli kalmaz. Hareket sistemi disinda diger sistemler
ile ilgili bozukluklar da eslik edebilir (Bingdl ve Demirtag-Karaoba, 2024). Bunlar arasinda
epilepsi, biligsel ve algisal sorunlar, oral-motor bozukluklar, gorme bozukluklari, isitme azligi,
dil ve konusma bozukluklari, davranis bozukluklar1 ve uyku bozukluklar1 yer alir (Novak,
2014).

Epilepsi, beyindeki ndronlarin anormal, asir1 ve es zamanli olarak uyarilmasi, elektriksel
aktivitenin bozulmasina bagli, tekrarlayan ndbetlerle karakterize bir norolojik bozukluktur
(Szpindel vd., 2022). SP’li g¢ocuklarda kortikal hasar ¢ogu zaman ndéronlar arasindaki
elektriksel aktiviteyi bozar ve bu da nobetlere neden olabilir. SP’li cocuklarda epilepsi goriilme
sikligi %15 ile 60 arasinda degismektedir (Kilic vd., 2024). Epilepsi ozellikle SP kayit
sistemleri icerisinde sorgulanan 6nemli bir belirtidir (Sellier vd., 2012).

Avrupa Serebral Palsi Surveyans Sistemi (Surveillance of Cerebral Palsy in Europe-
SCPE), Avrupa genelinde SP kayit sistemleri ile ¢alisan multidisipliner rehabilitasyon meslek
gruplarini bir araya getirerek epidemiyolojik veriler araciligiyla SP ile ilgili giincel gelismeleri
paylasmak, SP' deki egilimleri izlemede en iyi uygulamalar1 gelistirmek, SP'li bireyler i¢in
bakim standartlarini yiikseltmek, hizmetlerin planlanmasi i¢in gerekli bilgileri degerlendirmek
ve arastirmalar igin is birligi ¢cergevesi saglamak gibi amaglarla 1998 yilinda kuruldu (Christine
vd., 2007). Tirkiye’de ise 2016 yilindan itibaren bolgesel bir ¢aligma olarak SCPE tabanli kayit
degerlendirme formu kullanim izni alinarak SP’li ¢ocuklarin bilgileri standart bir forma gore
kaydedilmeye baslandi (Unes vd., 2022). Bu SCPE degerlendirme formuna gore ¢ocuklarmn
prenatal, natal, postnatal donemde bebek ve anne ile ilgili bilgiler, epilepsi ve diger eslik eden
sorunlarin varligi, fonksiyonel siiflandirma sistemine gore SP’li cocuklarin giincel seviyeleri
ve tibbi goriintiileme sonuglari gibi bilgiler kaydedilmektedir.

Farkli iilkelerden ulusal SP kayit sistemleri iizerinden yayinlanan ¢alismalarda, SP’li
cocuklarda epilepsi varliginin biligsel fonksiyon bozuklugu, diisiik motor fonksiyon seviyesi,
ciddi davranis sorunlarin ve diisiik yasam kalitesi ile iliskili oldugu belirtilmesine ragmen (Kilic
vd., 2024; Novak, Hines, Goldsmith ve Barclay, 2012; Sellier vd., 2012), Tiirkiye’de SP’li

cocuklarda kayit sistemi tabanli bir ¢aligmaya rastlanmadi. Bu ¢alismanin amaci, Tiirkiye’de
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SP’li ¢ocuklarda epilepsi tanisinin varliginin ¢ocuklarin fiziksel, bilissel, gérme, isitme,
konusma, iletisim ve beslenme gibi fonksiyonlar1 {izerine etkisini standart kayit sistemi verileri

tizerinden incelemektir.
GEREC VE YONTEM

Arastirmanin Amaci ve Tiiri

Tiirkiye popiilasyonunda SP’li ¢cocuklarda SCPE sistemine gore yapilmis kayit formu
tizerinde epilepsi tanis1 bulunmasinin ¢ocuklarin fiziksel, bilissel, gérme, isitme, konusma,
iletisim ve beslenme gibi fonksiyonlar1 lizerine etkisini incelemek amaciyla yapilan bu ¢alisma
retrospektif kesitsel bir ¢alismadir. Bu ¢alisma Hacettepe Universitesi, Tip Fakiiltesi, Cocuk
Hastaliklar1 Ana Bilim Dali, Pediatrik Noroloji Bilim Dal1 ve Fizik Tedavi ve Rehabilitasyon

Fakiiltesi, Serebral Palsi ve Pediatrik Rehabilitasyon Unitesi arastirmacilari tarafindan yapild.

Arastirmanin Evren ve Orneklemi

Arastirmanin evreni, Hacettepe Universitesi, Tip Fakiiltesi Cocuk Hastaliklar1 Ana Bilim
Dali Pediatrik Noéroloji Bilim Dali’'na ve Hacettepe Universitesi, Fizik Tedavi ve
Rehabilitasyon Fakiiltesi, Serebral Palsi ve Pediatrik Rehabilitasyon Unitesi’ne ailesi ile birlikte
basvuran SP’li ¢ocuklardi. Arastirmanin orneklemi ise 26.07.2016 ile 26. 06. 2021 tarihleri
arasinda Hacettepe Universitesi Fizik Tedavi ve Rehabilitasyon Fakiiltesi, Serebral Palsi ve
Pediatrik Rehabilitasyon Unitesi’ne SP tanisi ile basvuran ve SCPE tabanli kayit sistemi
formuna gore bilgileri kaydedilen 2-18 yas aras1 ¢ocuklarin ¢ocuklardan olusmaktaydi. SP ve

epilepsi disinda farkli bir nérolojik taniya sahip ¢ocuklarin verileri ¢alismaya dahil edilmedi.

Verilerin Toplanmasi ve Analizi

Veriler dort arastirmaci (KSB, CO, MT ve SU) tarafindan retrospektif olarak incelendi.
SP’li ¢ocuklarin prenatal, natal ve postnatal hikayeleri, klinik tipleri, fonksiyonel seviyeleri ve
epilepsi ile ilgili bilgileri SCPE tabanli kayit sistemi formundan alindi. Bu form igerisinde yer
alan epilepsi tanisi ile ilgili bilgiler ve tetkik sonuglar1 ¢ocuk norologlart (BA ve CQG) tarafindan
goriilmekteydi. Caligma kapsaminda fonksiyonel becerileri degerlendirmek i¢in fonksiyonel
siniflandirma sistemleri bilgileri tarandi.

Kaba Motor Fonksiyon Siniflandirma Sistemi (Gross Motor Function Classification
System-GMFCS): Oturma, yer degistirme ve hareketlilige vurgu yaparak ¢ocuklarin lokomotor
fonksiyonlarini bes seviyede siniflandirir. Tiirkge versiyonu bulunan GMFCS, gecerli ve

giivenilir bir siniflandirma sistemidir. Seviye diistiikce fonksiyonel bagimsizlik artar. Seviye 1,
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kisitlama olmaksizin yiiriir; seviye 2, kisitlamalarla yiiriir; seviye 3, elle tutulan hareketlilik
araclarini kullanarak yiiriir; seviye 4, kendi kendine hareket sinirlanmistir; seviye 5; motorlu
hareketlilik aracin1 kullanabilir; seviye 5, elle itilen bir tekerlekli sandalyede tasinir (EI vd.,
2012).

El Becerileri Siniflandirma Sistemi (Manual Ability Classification System-MACS): SP’1i
cocuklarin el becerilerini bes seviyede siniflandiran ve Tiirk¢e ¢evirisi olan bir siniflandirma
sistemidir. Seviye diistiikce fonksiyonel bagimsizlik artar. Seviye 1, nesneleri kolaylikla ve
basartyla tutup kullanabiliyor; seviye 2, ¢cogu nesneyi tutup kullanabiliyor fakat basarma hizi
ve/veya kalitesinde biraz azalma var; seviye 3, nesneleri zorlukla tutup kullanabiliyor;
faaliyetleri hazirlamas1 ve/veya degistirmesinde yardima ihtiyaglar1 vardir; seviye 4,
uyarlanmig durumlarda sinirl sayida kolaylikla kullanilan nesneyi tutup kullanabiliyor; seviye
5, nesneleri tutup kullanamiyor ve basit faaliyetleri bile gerceklestirmek icin ileri derecede
kisitl beceriye sahip (Akpinar, Tezel, Eliasson ve Icagasioglu, 2010).

Iletisim Fonksiyonlar1 Siniflandirma Sistemi (Communication Function Classification
System-CFCS): Iletisim fonksiyonunu bes derecede smiflandiran bir sistemdir. Diisiik seviye
yiiksek fonksiyonelligi gosterir. Seviye 1, tanidik ve yabanci partnerler ile etkili bir alic1 ve
verici; seviye 2, tanidik ve/veya yabanci partnerler ile etkili fakat yavas akish alic1 ve verici;
seviye 3, tanidik partnerler ile etkili verici ve alici; seviye 4, tanidik partnerler ile uyumsuz alici
ve/veya verici; seviye 5, tanidik partnerle ile bile nadiren etkili verici ve alict. CFCS, SP’li
cocuklarda yaygin olarak kullanilmaktadir. Kullanim1 kolay, gecerliligi ve giivenirligi yliksek
olan smiflandirma sisteminin Tiirk¢e versiyonu da mevcuttur. (Mutlu vd., 2018).

Yeme ve I¢gme Fonksiyonlar1 (Eating and Drinking Ability Classification System-
EDACS): SP’li ¢cocuklarda yeme ve igcme becerilerini yine 5 seviyeli ordinal siniflandirma
sistemi olarak degerlendiren bir sistemdir. Seviye 1, giivenli ve etkin olarak yer ve icer; seviye
2, giivenli bicimde yer ve iger; ancak etkinlikte bazi kisithliklar1 vardir; seviye 3, glivenlik
acisindan bazi kisithliklarla yer ve iger, etkinlikte kisithliklar olabilir; seviye 4, belirgin
giivenlik kisitliliklariyla yer ve iger; seviye 5, glivenli bigimde yiyemez ya da igemez-
beslenmenin saglanmasi igin tliple beslenme diisiiniilebilir. Tiirkge versiyonunun yeterli
gecerligi ve giivenirligi mevcuttur (Gtlinel vd., 2020).

Viking konusma olgegi (Viking Speech Scale-VSS): Konusmanin anlasilirligini
degerlendiren dort seviyeli siniflandirma sistemidir. Seviye 1, konugsma motor bozukluk
tarafindan etkilenmemistir; seviye 2, konusma ¢ok net degildir ancak ¢ocuklarin konusmasina

asina olmayan dinleyiciler tarafindan genellikle anlagilabilir; seviye 3, konusma net degildir ve
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baglam disi, cocuklarin konugmasina asina olmayan dinleyiciler tarafindan genellikle
anlasilamaz; seviye 4, anlasilabilir bir konugsma yoktur. Tirkce VSS’nin SP’li ¢ocuklarda
yeterli gecerlik ve giivenirlige sahip oldugu gosterilmistir. Diisiik seviye konusma
anlagilabilirliginin daha iyi olmas1 demektir (Seyhan-Biyik vd., 2023). Bilissel, gorme ve isitme
fonksiyonlarinin etkilenimi ise SCPE kayit sistemi formunda “var/yok” olarak kaydedilen

cevaplara gore incelendi.

Istatistiksel Analiz

Istatistiksel analiz igin Statistical Package for Social Sciences (SPSS; IBM Corp.,
Armonk, NY, USA, 2019) 26.0 versiyonu kullanildi. Verilerin normal dagilimi viziiel
(probability plots and histograms) ve analitik (Kolmogorov—Smirnov/Shapiro—Wilk's test)
yontemler ile test edildi. Siirekli degiskenler ortalama + standart sapma ile gosterildi. Kategorik
degiskenler ise frekans ve ylizdelik dilimler ile sunuldu.

SP’li cocuklar, epilepsi tanis1 olan ve olmayan olarak iki gruba ayrildi. Epilepsi varligina
gore fonksiyonel seviyeleri ki-kare testi ile karsilastirildi (Kim, 2017). Yiizdelik dagilimlari
arasindaki iliskinin etki biiyiikliigii Cramer’s V degerlerine gore belirlendi. Etki biiyiikliigii
0.3’1in altinda ise kiigiik, 0.3-0.5 arasinda ise orta diizey, 0.5 ve {lizeri ise biiyiik etki biiyiikligi
olarak kaydedildi (Kim, 2017). Istatistiksel anlamlilik diizeyi <0.05 olarak kabul edildi.

Arastirmanin Simirhhiklar:

Arastirma dosyalarin retrospektif olarak taranmasini igerdiginden eksik verilerin geriye
dontik olarak tamamlanmasi miimkiin olmadi. Epilepsi baslama yasi, aktif olup olmadigi,
epilepsinin tipi ve kullanilan ilaglar gibi bilgiler standart bir sekilde siniflandirilamadigi ig¢in bu
ayrintilarin ~ fonksiyonlar {izerine olumlu ya da olumsuz etkisi hakkinda yorum

yapilamamaktadir.

Arastirmanin Etik Yonii
Hacettepe Universitesi, Girisimsel Olmayan Klinik Arastirmalar Etik Kurulundan

21.09.2021 tarihli ve GO 21/976 karar numarasi ile etik kurul onay1 alindi.
BULGULAR

Calismaya katilan ¢ocuklarin 185’1 (%62.3) erkek, 222’°si (%79.9) spastik tip SP’ydi ve
ekstremite dagilimlarina gore spastik tip SP’li cocuklarin 130°u (%58.6) bilateral tipteydi.
Digerleri diskinetik tip ve ¢cogu distonik , %3’ii ataksik tipteydi. Her bes ¢ocuktan ikisinde

epilepsi ve yine ikisinde gérme bozuklugu vardi. Isitme problemi sadece 14 (%4.9) cocukta
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vard1. Aile bildirimine gore bilissel etkilenim 107 (%44.4) cocukta vardi. Cocuklarin %70.3’1
destekli de olsa yiiriiyebiliyordu ve %59’u desteksiz cift tarafli el becerisine sahipti. Iletisim
fonksiyonlaria gore siniflandirilan ¢ocuklarin %68.7’si tanidik ve tanidik olmayan kisilerle
iletisim becerisine sahipti. Cocuklarin %87.7°si yeme ve i¢gme fonksiyonunu desteksiz bir

sekilde yerine getirebiliyordu (Tablo 1).

Tablo 1. SP’li Cocuklarin Klinik Ozellikleri

Ozellikler Ortalama =SS Min-maks
Dogum haftasi 34.53 +4.71 24-42
Dogum agirhigi (g) 3.094 £1.205 570-4000
Yas (y1l) 5.61+4.21 2-18

n %

Cinsiyet
Kiz/erkek 112/185 37.7/62.3
Klinik tip
Spastik 222 79.9
-Tek tarafli/cift tarafli 92/130 41.4/58.6
Diskinetik 47 16.9
- Distonik/koreatetoid 36/11 76.6/23.4
Ataksik 9 3.2
Eslik eden problemler (var/yok)
Epilepsi 113/184 38/62
Gorme etkilenimi, n=281 105/176 37.4/62.6
Isitme etkilenimi, n=286 14/272 4.9/95.1
Biligsel diizey, n=241
-<50 57 23.7
50-69 50 20.7
>70 134 55.6
Fonksiyonel siniflandirmalar n %
GMFCS, n=297
Seviye 1 75 25.3
Seviye 2 65 21.9
Seviye 3 69 23.2
Seviye 4 41 13.8
Seviye 5 47 15.8
Mini-MACS/MACS, n=297
Seviye 1 89 30
Seviye 2 86 29
Seviye 3 51 17.2
Seviye 4 26 8.8
Seviye 5 45 15.2
CFCS, n=204
Seviye 1 107 52.5
Seviye 2 33 16.2
Seviye 3 26 12.7
Seviye 4 20 9.8
Seviye 5 18 8.8
EDACS, n=204
Seviye 1 143 70.1
Seviye 2 17 8.3
Seviye 3 18 8.8
Seviye 4 6 2.9
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Seviye 5 20 9.8

VSS, n=75

Seviye 1 33 44

Seviye 2 14 18.7
Seviye 3 9 12

Seviye 4 19 25.3

SS; Standart sapma, GMFCS; Kaba Motor Fonksiyon Siniflandirma sistemi, MACS; El Becerileri
Siniflandirma Sistemi, EDACS; Yeme-icme Becerileri Siniflandirma Sistemi, CFCS; Iletisim Fonksiyonlar
Siniflandirma Sistemi, VSS; Viking Konusma Olcegi

Epilepsi varliginin SP’li ¢ocuklarin kaba motor fonksiyon, bilateral el becerileri, iletisim,
beslenme ve konusma fonksiyonlari siniflandirma sistemleri seviyeleri ile istatistiksel olarak
anlaml pozitif yonlii bir iliskisi oldugu bulundu (Tablo 2). Genel olarak epilepsi frekansi
arttikca fonksiyonel seviye yiikseldi: GMFCS, MACS, CFCS ve EDACS’a gore seviye 5’te,
fonksiyonel olarak daha agir etkilenmis olan SP’1i ¢ocuklarda epilepsi daha fazlaydi (p<0.001).
Epilepsi varligi ile kaba motor, el becerileri, iletisim ve beslenme seviyeleri arasindaki
iliskilerin etki biiyiikliigii ise orta diizeydeydi. iletisim fonksiyonlari ve beslenme fonksiyonlari
i¢in seviye 3 ve iistiinde epilepsi belirgin derecede daha sikti. Iligkilerin etki biiyiikliikleri
incelendiginde, epilepsi ile iletisim fonksiyonu arasindaki iligkinin (Cramer’s V; 0.405) etki
blyiikliigii digerlerine gore daha yiiksekti (Tablo 2). Diger taraftan SP’li ¢ocuklarda konugsma

bozuklugu ile epilepsi varligi arasinda anlamli bir iligki bulunmadi (p=0.256).

Tablo 2. Epilepsi ile Fonksiyonel Smiflandirma Sistemleri Arasindaki iliski ve Etki Biiyiikliikleri

GMFCS Total Ki-kare Cramer’s V¥
.. Seviyel Seviye 2  Seviye 3 Seviyed4 Seviye 5 _
Epilepsi 5 (n=65) (n=69) (n=41) (n=47) "7 P
var 21 (28) 24(36.9) 17(24.6) 16(39) 35(74.5) 113(38) <0.001 0.343*
yok 54 (72) 41 (63.1) 52(75.4) 25(61) 12(25.5)  184(62)
MACS
.. Seviyel Seviye 2  Seviye3 Seviye4 Seviye S _
Epilepsi | _g) (n=86) (m=51) (n=26) (n=45) " 27 P
var 29 (32.6)  25(29.1) 18(35.3) 8(30.8) 33(73.3) 113(38) <0.001 0.310%*
yok 60 (67.4) 61(70.9) 33(64.7) 18(69.2) 12(26.7) 184 (62)
CFCS
.. Seviyel Seviye 2 Seviye3 Seviye4 Seviye S _
Epilepsi | _{07)  (=33) (=26) (=20) (n=18) " 20% P
var 33(30.8) 5(15.2) 11(42.3) 15(79) 14(77.8)  78(38.2)
yok 74(69.2) 28(84.8) 15(57.7) 5(25) 4(22.2) 126(61.8) <0.001 0.405*
EDACS
.. Seviyel Seviye 2  Seviye3 Seviye4 Seviye S _
Epilepsi | _143) (=17) (=18) (=6) (=200 " 2% P
var 44(30.8) 5(29.4) 10(55.6)  4(66.7) 15(75) 78
yok 99(69.2) 12(70.6)  8(44.4) 2(33.3) 5(25) 126 0.001 0.311*
VSS
.. Seviyel Seviye 2 Seviye 3  Seviye 4 _
Epilepsi -\ 33) (=14 @=9) (=199 "7 P
var 16(48.5) 4(28.6) 6(66.7) 12(63.2)  38(50.7)
yok 17(51.5) 10(71.4)  3(33.3) 7(36.8) 37(49.3) 0.179 0.256
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*; etki biyiikliigi: 0,1; kiigiik etki, 0.3; orta diizey etki, 0.5; biiyiik etki, SS; Standart sapma, GMFCS; Kaba
Motor Fonksiyon Smiflandirma sistemi, MACS; El Becerileri Simiflandirma Sistemi, EDACS; Yeme-igme
Becerileri Siniflandirma Sistemi, CFCS; Tletisim Fonksiyonlar1 Siniflandirma Sistemi, VSS; Viking Konusma
Olgegi

Biligsel etkilenim diizeyi ile epilepsi varlig1 arasinda istatistiksel olarak anlamli pozitif
iligki vardi (p<0.001). SP’li ¢ocuklarda epilepsi frekansi arttikca biligsel etkilenim siddetinin
de arttig1 goriildii. Incelenen parametreler arasinda epilepsi ile arasinda en yiiksek etki
bliyiikliigline sahip olani bilissel etkilenim diizeyiydi (Cramer’s V; 0.463). Epilepsi ile gorme
fonksiyonu bozuklugu arasinda pozitif, etki diizeyi diisiik (Cramer’s V; 0.124) iliski varken
(p=0.038), isitme fonksiyonu ile anlaml1 bir iligki bulunamadi (p<0.05) (Tablo 3).

Tablo 3. Epilepsi ile Bilissel, Gorme ve Isitme Fonksiyonu Etkilenimi Arasindaki fliski ve Etki Biiyiikliikleri

b
Bilissel Fonksiyon Etkilenimi Ki-kare \C,gamer s
3 " " 3 " "
Epilepsi (SIZII};Z) >70 Seviye 50-69 (n=50) (Slf:;}:;; <S50 I;l;ozt:i
Var 26(19.4) 17(34) 42(73.7) 85(35.3) <0.001  0.463*
Yok 108(80.6) 33(66) 15(26.3) 156(64.7)
Gorme Fonksiyonu Etkilenimi
Epilepsi Yok Var Total P
(n=176) (n=105) n=281
Var 57(32.4) 47(44.8) 104 37) 0.038 0.124*
Yok 119 (67.6) 58(55.2) 177(63)
isitme Fonksiyonu Etkilenimi
Epilepsi Yok Var Total P
(n=272) (n=14) n=286
Var 100(36.5) 8(57.1) 108 0.131 0.119
Yok 172(63.5) 6(42.9) 178

*; etki biyiikligi: 0.1; kiigiik etki, 0.3; orta diizey etki, 0.5; biiyiik etki

TARTISMA

Bu calisma, Tiirkiye SP popiilasyonunda epilepsinin fonksiyonellik iizerine etkisini
SCPE kayit sistemi lizerinden inceleyen ilk ¢alismadir. Calisma sonucunda epilepsinin SP’li
cocuklarda en ¢ok bilissel fonksiyon etkilenimi iizerine etkili oldugu; bununla birlikte yiiriiyiis,
el becerileri, iletisim ve yeme-icme fonksiyon bozukluklari ile de iligkili oldugu bulundu.
Epilepsi tanis1 olan SP’li ¢ocuklarda biligsel etkilenim, agir fiziksel yetersizlik, hem alici, hem
de ifade edici iletisim alanlarinda zorluk daha fazla bulundu.

SP’li ¢ocuklarda klinik tiplere gore epilepsi goriilme sikligini inceleyen bir ¢alismada
spastik tek tarafli etkilenimlilerde epilepsi %65 oraninda goriiliirken bilateral etkilenimlilerde
%42 oraninda oldugu belirtilmistir (Bing6l, Kerem-Giinel ve Alkan, 2023; Singhi, Jagirdar,
Khandelwal ve Malhi, 2003). Bagka bir ¢alismada ise diskinetik SP'li ¢ocuklarin yaklasik

yarisinda epilepsi oykiisii oldugu vurgulanmistir (Sellier vd., 2012). Giincel ¢alismada ise SP’li
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cocuklarin %38’inde epilepsi vardi. Ozellikle diskinetik tipte epilepsi goriilme orani diger
tiplere gore daha fazlaydi.

Epilepsi, SP’li ¢ocuklarda biligsel fonksiyonlarda bozulma, yiiriime olasiliginin daha
diisiik olmasi, ciddi davranis sorunlari, diisiik yasam kalitesi ve kaginilmaz olarak daha biiyiik
bir bakim ytikii ile iligkilidir (Sellier vd., 2012). On yedi iilkeden 3424 SP’li cocuk verilerinin
dahil oldugu SCPE tabanl1 bir ¢alismada, epilepsili ¢ocuklarin ¢ogunun yardimci cihazla bile
yiirliyemedigi (%60.9), ciddi bilissel (%67.8), gorme (%74.4) ve isitme etkilenimlerinin oldugu
belirtilmistir. Glincel ¢alismada ise GMFCS ve MACS’a gore seviye 5 olan fiziksel olarak agir
etkilenime sahip ¢ocuklarda epilepsi oranlar1 diger seviyelere gore daha yiiksekti (Sellier vd.,
2012). Bu calisma ile epilepsinin fiziksel olarak hem alt ekstremite hem iist ekstremite
fonksiyonlar1 iizerine etkili oldugu soylenebilir. Diger taraftan SP, temporal ve frontal
loblardaki epileptojenik bolgeleri de i¢ine alan kortikal lezyonlar bulundurabilmektedir. Bu
etkilenim bolgeleri ayn1 zamanda SP’li ¢ocuklarda biligsel ve iletisim fonksiyonlarmin
prognozunu da olumsuz etkiler. Dolayisiyla epilepsi tanis1 olan SP’li ¢ocuklarda bilissel ve
iletisim becerilerinin etkilenmesi epilepsinin dogrudan etkisine bagl olabilecegi gibi, SP’nin
nedeni olan lezyonlarin yerlerine ve yayginliklarina bagli da olabilir. Epilepsinin biligsel
fonksiyonlar iizerine etkisinin en belirgin olmasi, epileptik bolge ve biligle ilgili alanlarin
beyinde topografik olarak ortak olmasindan kaynaklanabilir.

Isve¢’te yapilan kayit sistemi tabanl bir ¢alismada, epilepsisi olan SP’li ¢ocuklarin
%350'den fazlasinin 6grenme giigliigli yasadigi belirtilmistir (Carlsson, Olsson, Hagberg ve
Beckung, 2008). Giincel ¢alismada da epilepsili ¢ocuklarin %70’inde orta ve agir diizeyde
biligsel etkilenim diger bir deyisle 6grenme giicliigii oldugu bulunmustur. SP’li ¢ocuklarda
iletisim fonksiyonlarinin biligsel fonksiyonlarla iligkili oldugu ve SP’li ¢ocuklarda epilepsinin
iletisim becerileri yetersiz olan ¢ocuklarda daha sik goriildiigii, SP’li ¢cocuklarda epilepsi ile
iliskili faktorlerin incelendigi bir calismada epilepsinin beslenme fonksiyonlar1 ile iliskili
oldugu bildirilmistir (Bertoncelli vd., 2022). Baska bir calismada ise SP’li ¢ocuklarda EDACS
seviyelerine gore beslenme tiipii kullanimi olan ¢ocuklarda nobet frekansinin daha yiiksek
oldugu vurgulanmaktadir (Sellers, Mandy, Pennington, Hankins ve Morris, 2014). Giincel
calismada da epilepsi tanisi olan SP’li ¢ocuklarin EDACS siniflandirma sistemine gore yeme-
icme fonksiyonlar1 sirasinda daha ¢ok destege ihtiya¢c duyduklarini gosterdi. Epilepsi, SP’li
cocuklarda serebral etkilenimin yerine ve siddetine gore farkli fonksiyonlar iizerine etkili
olabilir. Ozellikle beslenme ve yeme-igme gibi aktivitelerin motor dgrenme siireci igerisinde

bilissel ve fiziksel fonksiyonlarla da yakindan iligkili olmasi1 epilepsi varliginin bu 6grenme
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siirecini de etkileyebilecegini diisiindiirmektedir. SCPE kayit formuna gore yaptigimiz bu
retrospektif calismada bulunan veriler, literatiirde verilenlere benzerlik géstermektedir. Bu da
retrospektif caligmalar icin SCPE kayit sistemine dayali verilerin giivenilir sekilde
kullanilabilecegini desteklemektedir.

Baska iilkelerde yapilan SP kayit sistemi tabanli caligmalarda, isitme ve konusma
fonksiyonlar1 ile epilepsi varlig1 arasinda cesitli diizeylerde negatif yonde iliski oldugu
gosterildi. Giincel ¢alismada epilepsi ile isitme ve konusma fonksiyonu arasinda anlamli iligki
bulunamadi. VSS konusma 0Olgeginin dort yas iistii ¢ocuklara uygulanabiliyor olmasi ve
konusmasi degerlendirilen kisi sayisinin az olmasi nedeniyle olabilir. Gelecekte daha genis

orneklemde yapilacak ¢alismalar ile bu iliski yeniden degerlendirilebilir.
SONUC

Tirkiye’de SP’li ¢ocuk popiilasyonunda epilepsi ile fonksiyonel diizeyler arasindaki
iliski SCPE Kayit sistemi tabanli veri formu iizerinden ilk defa bu calisma ile incelendi.
Epilepsinin agir fiziksel gereksinimle ¢ocuklarda daha yaygin goriildiigii, bilissel bozukluklarla
iligkisinin diger fonksiyonlara gére daha yiiksek oldugu bulundu. SP’li ¢ocuklarda epilepsinin
sadece fiziksel ya da zihinsel degil ayn1 zamanda iletisim, beslenme ve gérme bozukluklariyla
da birlikte seyrettigi bulundu. SP beraberinde epilepsinin de bulunmasinin, daha ¢esitli ve
siddetli islev kayiplariyla birlikte olabilecegi, bu ylizden SP’li ¢ocuklarda epilepsi tanisinin
multidisipliner rehabilitasyon ekibinin kayitlarinda bulunmasmin ve klinik olarak goze
alinmasinin 6nemi, kurumsal ve ulusal kayit sistemlerinin uluslararasi kabul géren standartlara

gore tutulmasinin geregi ortaya kondu.

Tesekkiir
Calismamiza katilan SP’li cocuk ve ailelerine ¢ok tesekkiir ederiz. SCPE kayit sistemi
tabanli veri formunu bizimle paylasarak c¢alismalarimiza destek olan SCPE grubuna da ¢ok

tesekkiir ederiz.

Yazar Katki Beyani
Makale yazimi1 (KSB ve MKG), epilepsi ve SP tanilarinin konulmasi (BA, CG),
Calismaya katilacak ¢ocuklarin belirlenmesi (MKG), verilerin retrospektif taranmasi (KSB,

CO, MT, SU), istatistiksel analiz (KSB, KD).
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Bu ¢alismada kadinlarin sigara ve alkol tiikketiminin 6liim kaygisi iizerindeki etkisinin incelenmesi amaglanmustir.
Tanimlayic1 ve kesitsel tipteki arastirmanin o6rneklemini Mayis-Agustos 2024 tarihleri arasinda bir Devlet
Hastanesinin Kadin Dogum Klinigine bagvuran 590 kadin olusturdu. Verilerin toplanmasinda Kisisel Bilgi Formu
ve Tiirkce Oliim Kaygis1 Olgegi kullanildi. Arastirmaya katilan kadinlarin yas ortalamasi 30.66+12.7 olarak
belirlendi. Arastirmadaki kadinlarin %20.2’si sigara kullanmakta, %14.1°1 alkol kullanmakta ve %9.2’si her ikisini
de kullanmaktadir. Sigara kullanan kadinlarin 6liim kaygisi diizeylerinin, sigara kullanmayan kadinlara kiyasla
anlamli derecede daha yiiksek oldugu bulundu. Sigara ve alkol kullanan kadinlarda "Oliimiin Belirsizligi" ve "Ac1
Cekme" 6lcek alt boyutlarinin anlamli diizeyde daha yiiksek oldugu belirlendi. Bu ¢aligma ile sigara ve alkol
kullanimmin kadinlarda 6lim kaygisini artirdigi sonucuna ulasildi. Elde edilen bu bulgular dogrultusunda,
hemsirelerin kadin hastalarda sigara ve alkol kullanim durumlarini sistematik olarak degerlendirmeleri ve bu
kullanimin 6liim kaygisini artirabilecegi konusunda farkindalik olusturmalar: 6nem arz etmektedir.

Anahtar kelimeler: Alkol, Kadin saghgi, Oliim kaygisi, Sigara.
ABSTRACT

This study aimed to examine the effect of smoking and alcohol consumption on death anxiety among women. The
descriptive and cross-sectional study sample consisted of 590 women who applied to the Gynecology Clinic of a
State Hospital in Tunceli between May and August 2024. A Personal Information Form and Turkish Death Anxiety
Scale were used to collect data. The average age of the women participating in the research was 30.65+£12.7.20.2%
of the women in the study smoke cigarettes, 14.1% drink alcohol, and 9.2% consumed both. It was found that the
death anxiety levels of women who smoke were significantly higher than than those of non-smokers. It was
determined that the "Uncertainty of Death" and "Suffering" subscales were significantly higher in women who
smoked and consumed alcohol. This study concluded that smoking and alcohol use increase death anxiety in
women. Based on these findings, it is essential for nurses to systematically assess smoking and alcohol use in
female patients and to raise awareness about the potential impact of these behaviors on death anxiety.

Keywords: Alcohol, Death anxiety, Smoking, Women's health.
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GIRIS

Diinya genelinde bagimlilik yapict madde kullanimi toplum sagligimin onde gelen
sorunlarindan biridir. Bagimlilik yapan bu maddelerin kullanima kars1 onlemler alinmasina
ragmen gelismekte olan iilkelerde bu maddelere baslama ve kullanma siklig1 artarak devam
etmektedir (Bilecen, Safarov ve Duyan, 2021). Tiirkiye ile ilgili veriler madde kullaniminda
erkek oraninin daha fazla oldugunu bildirse de, hem 6zel bir grup olarak hem de giderek artan
bir siklikta kadinlarda madde kullanimi sorunu 6n plana ¢ikmaktadir (Tiirkiye Uyusturucu
Raporu, 2022). Giinlimiizde sigara ve alkol tiiketiminin genel saglik durumu {izerindeki
olumsuz etkileri evrensel olarak kabul edilmektedir (Arafa vd., 2018; Demirel ve Irez, 2020;
Huang vd., 2022). Diinyada her y1l 8 milyondan fazla insan tiitiin (WHO, 2023a), 3 milyon
insan alkol (WHO, 2022), 600.000 insan ise uyusturucu madde (WHO, 2023b) kullanimina
bagli olarak hayatin1 kaybetmektedir. Ayrica bulasici olmayan hastaliklarin %60’ 1ndan
fazlasinda sigara risk faktorleri arasinda yer almaktadir (Yao ve Mills, 2016). Zararh etkilerini
ortaya koyan kanitlarin her gecen giin artmasina ragmen, 6zellikle sigara kullanimi hala yaygin
durumda seyreden bir bagimlilik tiirii olarak karsimiza ¢ikmaktadir (Sansone vd., 2018).

Sigara ve alkol tiiketimi, ciddi saglik sorunlarina neden olabilecek bir dizi hastalik ve
komplikasyon ile iligkilendirilmistir. Kanser, kalp hastaliklari, solunum problemleri ve
karaciger hastaliklar1 gibi 6liimciil durumlara neden olabilmesinin yan1 sira, diizenli kullanimi
bagisiklik sistemini zayiflatarak kullanicilarimi  diger hastaliklara karst  savunmasiz
birakmaktadir (A. J. Gordon, Conley ve J. M. Gordon, 2013; Meier vd., 2016; Mukamal, 2006).
Madde kullanimi, zihinsel, fiziksel ve psikolojik sagliga ciddi zararlar verirken, bireylerin
sosyal yasamlarinda da telafisi zor hasarlara neden olmaktadir. (Firincik ve Giirhan, 2019).
Madde kullanan kadinlar ekonomik sorunlar, muhakeme kusurlari, korunmasiz cinsel iliski
nedeniyle cinsel yolla bulasan hastaliklara yakalanma riski, istenmeyen gebelikler, cinsiyet
hormonlarinin olumsuz etkilenimi, infertilite ve gebelik doneminde ciddi saglik sorunlar1 gibi
konular agisindan risk altindadir (Erol ve Karpyak, 2015; Karabulut ve Bilici, 2023; White ve
Hingson, 2014). Erdim'in (2019) calismasinda, alkol ve madde kullaniminin aile birligini
bozdugu, aile i¢i siddete ve kadina yonelik siddet ile istismar olaylarina yol actig1 ifade
edilmistir (Erdim, 2019).

Oliim kaygisi, bireyin dogdugu andan itibaren sahip oldugu, hayat boyu devam eden, artik
var olmayacaginin, kendisini ve diinyay1 kaybedebileceginin, bir hi¢ olabileceginin farkindalig:
sonucu gelisen bir duygu olarak ifade edilmektedir (Canli ve Yilmaz, 2024; Karakus, Oztiirk

ve Tamam, 2012). Oliim kaygis1 yasayan bireylerde &n plana ¢ikan duygular arasinda yalmzlik
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korkusu, 6liimden sonra cezalandirilma korkusu, yakinlarini kaybetme korkusu, geride kalanlar
icin endiselenme, bireysel kimligi ve bedeni kaybetme korkusu, kontrolii kaybetme korkusu ve
ac1 cekme korkusu yer almaktadir (Karaca, 2000). Oliim kaygisi iizerinde yapilan
arastirmalarda en ¢ok cinsiyet, yag, medeni durum, hastalik varligi, dindarlik, travma yasama,
meslek gibi degiskenlerin incelendigi goriilmektedir (Feifel ve Branscomb, 1973; Kurtulan ve
Karairmak, 2016). Arastirma sonuglarinda genel olarak kadinlarin 6liim kaygis1 diizeylerinin
erkeklerden daha yiiksek oldugu saptanmistir (Karaca, 2000; Pierce, Cohen, Chambers ve
Meade, 2007; Suhail ve Akram, 2002). Olumsuz etkileri géz dniine alindiginda sigara ve alkol
kullanim1 sonras1 yaganmasi olasi kaygilardan biri de 6liim kaygisidir. Fakat, sigara ve alkol
kullanan kadinlarin 6liim kaygilar ile ilgili caligmalarin sinirli sayida oldugu goriilmektedir.
Bu baglamda, kadinlarin sigara ve alkol kullanimimin 6liim kaygisi iizerindeki etkilerini
anlamak, psikolojik danigmanlik ¢aligmalarinin olabilmesi, dnleyici tedbirlerin alinabilmesi,
maddeyi birakmak isteyen kadinlarin topluma kazandirilmasi, hem bireysel saglik hem de
toplumsal saglik stratejileri acisindan alana katki saglayacaktir. Bu arastirma, literatiirdeki
bulgular1 ve bu konudaki bosluklar1 inceleyerek, kadinlarin sigara ve alkol tiikketiminin 6liim

kaygisi iizerindeki potansiyel etkilerini anlamaya katkida bulunmay1 amaglamaktadir.
GEREC VE YONTEM

Arastirmanin Deseni

Bu arastirma, kesitsel ve tanimlayici tiirde yapildi.

Arastirmanin Yapildig1 Yer ve Zaman
Arastirma, Tunceli Devlet Hastanesi Kadin Dogum Kliniklerinde Mayis-Agustos 2024

tarihleri arasinda yiiritiildi.

Arastirmanin Evren ve Orneklemi

Aragtirmanin evrenini, Tlrkiye'nin dogusunda, niifus yogunlugu diistik ve az gelismis bir
sanayiye sahip olan Tunceli ilinde yasayan ve Devlet Hastanesinin Kadin Dogum Kliniklerine
basvuran 18 yas iistii kadinlar olusturdu. Orneklem biiyiikliigii evreni bilinen 6rneklem yontemi
ile elde edildi. Devlet Hastanesinin Kadin Dogum Klinigine 3 ayda ortalama 8000 kadin
basvurmaktadir. Calismada giiven araligi %95, hata pay1 %5 olarak ele alindiginda 6rneklem
biiyiikliigii 367 kisi olarak hesaplandi. Orneklem se¢imi i¢in evrendeki her birimin &rnekleme
dahil edilme olasiliginin esit oldugu basit tesadiifi 6rnekleme yontemi kullanildi (Biiytikoztiirk,
Akglin, Demirel, Karadeniz ve Cakmak, 2017). Olas1 vaka kayiplar1 géz 6niine alinarak, bu

yontemle segilen 590 kadin ile arastirma tamamlandi. Aragtirmaya dahil edilme kriterleri; 18
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yas ve iistli olma, herhangi bir nedenle ilgili hastanenin kadin dogum klinigine bagvurmus olma,
arastirmaya goniillii olarak katilma, arastirmanin siirdiiriilmesine engel olabilecek ruhsal bir

hastaligin bulunmamasi ve veri toplama formlarini eksiksiz doldurma seklindeydi.

Veri Toplama Araclar

Bu arastirmada asagidaki 6lgme araglar1 kullanildi.

Tamitic1 Bilgi Formu
Formda kadinlarin yas, yasanilan yer, medeni durum, aile tipi, egitim diizeyi, gelir diizeyi,

sigara ve alkol kullanim durumuna iligkin tanimlayici 9 soru yer almaktadir.

Tiirkce Oliim Kaygis1 Ol¢egi (OKO)

Sarikaya ve Baloglu tarafindan 2016 yilinda bireylerin 6liim kaygisi diizeylerini 6l¢gmek
amaciyla gelistirilmistir. Oliim kaygis1 6lcegi, 0'dan (hicbir zaman) 4'e (her zaman) kadar
uzanan 5'li likert derecelendirmesine gére puanlanan 20 madde igermektedir. Olgek toplam
puani 0 ile 80 arasinda degismektedir ve yiiksek puanlar bireylerde yiiksek diizeyde 6lim
kaygisina isaret eder. Olgek, ii¢ alt boyuttan olusmaktadir: 6liimiin belirsizligi “1, 2, 5, 6, 7, 9,
10, 11, 17 ve 20” numarali maddelerle; 6liimii diisiinme ve taniklik “4, 8, 12, 13, 14, 16, 19”
numarali maddelerle; ac1 cekme ise 3, 15 ve 18” numarali maddelerle ifade edilmektedir. Oliim
kaygisini 6lgen bu dlgekte, 0-12 puan araligi ¢ok diisiik kaygi seviyesini, 13-29 puan aralig:
diisiik kaygi seviyesini, 30-47 puan aralig1 orta diizey kaygi seviyesini, 48-64 puan araligi
ylksek kaygi seviyesini ve 65-80 puan aralifi ise ¢ok yiiksek kaygi seviyesini ifade etmektedir
(Sarikaya ve Baloglu, 2016). Bu ¢alismada 6lgegin Cronbach alfa degeri 0.969 seklindedir.

Verilerin Toplamasi
Arastirma verileri arastirmaci tarafindan, kadin dogum klinigine herhangi bir nedenle
basvuran, aragtirmaya katilmayi kabul eden kadinlardan mesai saatleri i¢inde ve yiiz yiize

goriisme teknigi kullanilarak toplandi.

Verilerin Degerlendirilmesi

Veri analizi IBM SPSS 25 paket programi ile yapildi. Normallik varsayimi1 Kolmogorov-
Smirnov testi ile belirlendi. Tanimlayici analizler i¢in katilimcilarin demografik 6zellikleri ve
Olcek puanlart sayi, yiizde, ortalama, standart sapma, medyan, minimum ve maksimum
degerleri ile sunuldu. Sigara ve alkol kullanim durumlarinin; yas, 6l¢ek toplam puani ve alt
boyutu puanlarina gore karsilagtirilmasinda ise Mann Whitney U testi kullanild.

Sosyodemografik degiskenlerden kategorik olan degiskenlerin, sigara ve alkol kullanma
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durumlarina gére karsilastirilmasindan Ki-kare test istatistigi kullanildi. Istatistiksel anlamlilik

diizeyi p<0.05 olarak kabul edildi.

Arastirmanin Etik Yonii

Bu arastirmaya baslamak i¢in Munzur Universitesi Girisimsel Olmayan Arastirmalar Etik
Kurulundan 23.05.2024 tarih ve 04 karar numarasi ile etik kurul onay1 ve Tunceli Devlet
Hastanesi Baghekimliginden yazili izin alindi. Katilimcilara arastirmanin amaci, siiresi,
goniilliiliik esasi, anonimlik ve gizlilik ilkeleri aciklandi. Veriler sadece arastirma amaclh
kullanildi ve katilimcilara arastirmadan istedikleri zaman ayrilabilecekleri bilgisi verildi.

Aragtirma Helsinki Deklarasyonu Prensiplerine uygun olarak yapildi
BULGULAR

Tablo 1’de kadinlarin sigara ve alkol kullanim durumlarma gore sosyodemografik
ozelliklerinin dagilimi gosterilmektedir. Arastirmaya katilan kadinlarin yas ortalamasi / min-
max degerleri 30.65 + 12.7 /18-74 diir. Arastirmadaki kadinlarin %20.2’si sigara kullanmakta,
%14.1°1 alkol kullanmakta ve 9%9.2’si her ikisini de kullanmaktadir.

Bu ¢alismada sigara kullanim durumunun, sosyodemografik 6zelliklere gére anlamli
farklilik gostermedigi belirlenmistir (p>0.05). Kadinlarin alkol kullanim durumuna gore
yasanilan yer, medeni durum, aile tipi ve gelir durumu degiskenleri ile anlamli farklilik
gosterdigi belirlenmistir (p<<0.05). Kadinlarda; kdyde yasamak, evli ve bekar olmak, yalniz
veya ¢ekirdek ailede yasamak, gelirin giderden az ve esit olma degiskenleri diger degiskenlere
gore alkol kullanim1 anlamli diizeyde daha diistiktiir.

Ayrica ilde ve ilcede yasama, egitim diizeyi, bosanmis olma, genis ailede yasama ve
gelirin giderden fazla olma degiskenlerinin kadinlarda alkol kullanimini etkilemedigi

belirlenmistir (Tablo 1).

Tablo 1. Kadinlarmn Sigara ve Alkol Kullanim Durumlarina gore Sosyodemografik Ozelliklerinin
Karsilastirilmasi

Degiskenler Toplam Sigara kullanimi pk Alkol kullanim Pk
(n=590) Evet (n=119) Hayir (n=471) Evet (n=83) Hayir (n=507
Yas 30.66 31.29+12.22 30.50+12.81 0.184 26.95+9.89 31.26+13.0 0.072
+12.7 p™ p™

Yasanilan yer

il 419 (71) 90 (21.5) 329 (78.5) 65 (15.5)* 354 (84.5)°

flge 126 (21.4) 26 (20.6) 100 (79.4) 18 (14.3)* 108 (85.7)

Koy 45 (7.6) 3(6.7) 42 (93.3) 0.062 0 (0)* 45 (100)*  0.017
Medeni durum

Evli 201 (34.1) 40 (19.9) 161 (80.1) 14 (7)* 187 (93)°

Bekar 369 (62.5) 72 (19.5) 297 (80.5) 67 (18.2)* 302 (81.8)°

Bosanmis 20 (3.4) 7 (35) 13 (65) 0.242 2 (10)* 18 (90)*  0.001
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Aile Tipi

Yalniz 39 (6.6) 11(28.2) 28 (71.8) 10 (25.6)* 29 (74.4)°
aﬂ(iek“dek 448 (75.9)  84(18.8) 364 (81.3) 54 (12.1 394 (87.9)°

Genisaile 103 (17.5)  24(23.3) 79(76.7) 0253 19(18.4) 84 (81.6)* 0.024
Egitim diizeyi

ilkogretim 18 (3.1) 5(27.8) 13 (72.2) 1 (5.6) 17 (94.4)

Lise 70 (11.9) 14 (20) 56 (80) 7 (10) 63 (90)

Universite 392 (66.4) 73 (18.6) 319 (81.4) 63(16.1) 329 (83.9)
ﬁsgimvers“e 110 (18.6) 27 (24.5) 83(75.5)  0.468 12(10.9)  98(89.1) 0.236
Gelir durumu

Gelir a b
giderdenaz  228086)  42(184) 186 (81.6) 21 (92 207 (90.8)
esﬁ’ehr gidere )04 447)  59(22.3) 205 (77.7) 48 (18.2)* 216 (81.8)"

Gelir 98 (16.6) 18 (18.4) 80 (81.6)  0.494 14 (1437 84 (857" 0.017

giderden fazla
Pk=Mann Whitney U test; p™= Ki-kare test, a-b: Her bir satir i¢in aym harfe sahip degiskenler arasinda anlaml
fark yoktur.

Tablo 2’de kadinlarin sigara ve alkol kullanim durumlarma gore Tiirkce Oliim Kaygist
Olgek Puanlarmin Karsilastirilmasi gdsterilmektedir. Sigara kullanan kadinlarda 6liim kaygisi
dlgegi toplam puan medyan1 anlamli olarak daha yiiksek bulunmustur (p<0.001; 0.006). Oliim
Kaygis1 Olgegi “Oliimiin Belirsizligi” ve “Act Cekme” alt boyutlar1 degerlendirildiginde; 6lgek
alt boyut puanlarinin sigara kullanan kadinlarda anlamli diizeyde daha yiiksek oldugu
belirlenmistir (p<0.001; 0.001; 0.019).

Arastirmada alkol kullanan kadinlarda 6liim kaygis1 6lgegi toplam puan medyani daha
yiiksek olmakla birlikte bu fark istatistiksel olarak anlamli degildir (p>0.05; 0.294). Oliim
Kaygis1 Olgegi alt boyutlar1 degerlendirildiginde; “Oliimiin Belirsizligi” ve “Ac1 Cekme” alt
boyut puanlarinin alkol kullanan kadinlarda kullanmayanlara gére anlamli diizeyde daha
yiiksek oldugu belirlenmistir (p<0.05; 0.031; 0.046) (Tablo 2).

Tablo 2. Kadinlarm Sigara ve Alkol Kullanim Durumlarma Gére Tiirkge Oliim Kaygis1 Olgek Puanlarinin
Karsilastirilmasi

Degiskenler Sigara kullanim Alkol kullanimi

Toplam p? Evet Hayir p?
(n=590) Evet (n=119) Hayir (n=471) (n=83) (n=507)
M(Min-Max) M(Min-Max)

49 (0-80) 60 (0 - 80) 45(0-80)  0.006 57(0-80) 48 (0-80) 0.294

Oliim Kaygisi

Olcegi Toplam

Oliimiin

Belirsizligi 26 (0-40)  31(0-40) 24 (0 - 40) 0.001 30(0-40) 26(0-40) 0.031

Maruz Kalma 15 (0-28) 18 (0 - 28) 14 (0 - 28) 0.350 16(0-28) 15(0-28) 0.363

Aci Cekme 8(0-12) 9(0-12) 8(0-12) 0.019 10(0-12) 8(0-12) 0.046
p*: Mann Whitney U test, M: Medyan, Min: Minimum, Max: Maksimum
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TARTISMA

Literatiirde sigara ve alkol kullaniminin kadinlarda 6liim kaygisi iizerine etkisinin
degerlendirildigi caligmalarin ¢ok siirli olmasi nedeniyle, arastirma bulgular1 bu konudaki
benzer ¢alisma sonuglari ile tartigilmistir. Sigara kullanimi, birgok ciddi saglik sorununun temel
nedenlerinden biri olarak kabul edilmektedir. Kadinlarda sigara kullanimi, kalp hastaliklari,
akciger kanseri, kronik obstriiktif akciger hastaligi (KOAH), iireme ve cinsel sagliga iliskin
hastaliklar basta olmak lizere bir¢ok hastalik riskini artirmaktadir. Bu hastaliklar, bireylerde
Oliim kaygisinmi artiran baglica faktorler arasinda yer almaktadir (Gallucci, Tartarone, Lerose,
Lalinga ve Capobianco, 2020). Bu ¢alismada, kadinlarin sigara ve alkol kullaniminin 6lim
kaygisini artirdigi, sigara ve alkol kullanan kadinlarda 6liim kaygisinin yiiksek diizeyde oldugu
belirlenmistir (Tablo 2). Sigara i¢cmenin O6lim kaygisiyla iliskisinin degerlendirildigi bir
caligmada sigara igmenin 6liim kaygisini artirdigi ve yiiksek 6liim kaygisi olanlarin sigaray1
daha az igtigi ifade edilmistir (Kain ve Nelson, 2001). Farkli bir ¢calismada ise sigara ve alkol
kullanimin biligsel kaygiyr ve intihara egilimi artirdigi belirtilmistir (Capron vd., 2012).
Ergenlerin intihar girisimleri {izerinde etkili olan faktorlerin arastirildigi bir ¢alismada;
literatiire benzer sekilde kadinlarda sigara ve alkol kullaniminin intihara egilimi artirdigi
belirtilmistir (Badarch, Chuluunbaatar, Batbaatar ve Paulik, 2022). Literatiirde anksiyete ve
sigara lizerine yapilan farkli caligmalarda ise anksiyetenin yiiksek olmasi sigara igme riskini ve
bagimliligr artirdigin1 vurgulamaktadir (Wiggert, Wilhelm, Nakajima ve al'Absi, 2016; Yan
vd., 2019). Anksiyete duyarliligmmin sigara birakma motivasyonu {izerine etkisinin
degerlendirilmesi amaciyla yapilan bir ¢alismada, kadinlarda anksiyete duyarliliginin sigara
birakma motivasyonu iizerinde etkili oldugu ifade edilmektedir. Anksiyete ve kaygi temelli
yaklasimlarin sigara birakma siirecinde etkili olacagi belirtilmistir (Dahne, Hoffman ve
MacPherson, 2015). Bu sonuglar, kaygi ve sigara kullanimi arasinda ¢ift yonlii bir iliski
oldugunu gostermekte ve ikisinin birbirini etkilemekte olmasi konunun 6nemini artirmaktadir.

Alkol kullaniminin, kadinlarda iireme sistemi basta olmak iizere tiim sistemler tizerinde
olumsuz etkileri bulunmaktadir (Altintoprak, Akgiir, Yiincii, Sertoz ve Coskunol, 2008).
Gebelik doneminde alkol ve sigara kullannminin hem anne hem de fetus iizerinde ciddi
zararlarinin oldugu bilinmektedir. Gebelik doneminde, diisiik diizey alkol aliminin bile erken
dogum, diisiik dogum agirlig1, bebekte bilissel ve sosyo-duygusal bozukluklara yol acabilecegi
belirtilmektedir (Bitew, Zewde, Wubetu ve Alemu, 2020). Ureme saglig1 sorunlari, ruh saghigi

sorunlari, karaciger hastaliklari, baz1 kanser tiirleri ve kardiovaskiiler hastaliklar asir1 alkol
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kullaniminin dogrudan iliskili oldugu saglik problemleri arasinda yer almaktadir (Bryazka vd.,
2022). Bu hastaliklarin 6liim riski olusturmasi, kadinlarin 6liim kaygisini artirabilir.

Kadinlarda sigara ve alkol kullanimi, sadece fiziksel saglik {izerinde degil, ayn1 zamanda
psikolojik saglik lizerinde de 6nemli etkiler yaratmaktadir (Ferreira, Jardim, Sousa, Rosa ve
Jardim, 2018). Bu maddelerin kullanimi, ciddi saglik sorunlarina yol agarak oliim riskini
artirmakta ve dolayisiyla 6liim kaygisinin yilikselmesine neden olmaktadir. Bu bulgular, sigara
ve alkol kullannmini azaltmaya yonelik miidahalelerin, sadece fiziksel sagligi iyilestirmekle
kalmay1p, ayn1 zamanda psikolojik iyi olma halini de artirabilecegini gostermektedir.

Bu calismada, sigara ve alkol kullanan kadinlarin 6lim kaygis1 dlgegi alt boyutlar
“Oltimiin belirsizligi” ve “aci ¢ekme” boyutlarinda, kullanmayan kadinlara goére anlamli
derecede daha yiliksek oldugu belirlenmistir. Sigara ve alkol kullaniminin hastaliklara
yakalanma riskini artirma disiincesi, bu alt boyutlardaki artisin temel nedeni oldugu
diistiniilmektedir. Bu durum, sigara ve alkol kullaniminin kadinlarin 6liim kaygisin1 ve buna

bagli olarak belirsizlik ve ac1 gekme korkusunu artirdigina isaret etmektedir.
SONUC

Bu calismada, kadinlarin sigara ve alkol kullaniminin 6lim kaygisini artirdigi
belirlenmistir. Kadinlarin sigara kullannom durumunun sosyodemografik o6zelliklere gore
anlaml farklilik géstermedigi ancak alkol kullanim durumunun yasanilan yer, medeni durum,
aile tipi ve gelir durumu degiskenleri ile anlamli farklilik gdsterdigi belirlenmistir. Elde edilen
bu bulgular dogrultusunda, hemsirelerin kadin hastalarda sigara ve alkol kullanim durumlarini
sistematik olarak degerlendirmeleri ve bu kullanimin 6liim kaygisini artirabilecegi konusunda
farkindalik olusturmalar1 6nem arz etmektedir. Bu yaklagim, kadinlarin bu maddelerden uzak
durmalarini tesvik edebilir ve dolayisiyla 6liim kaygisinin azaltilmasina yonelik daha etkin bir
saglik hizmeti sunulmasina katkida bulunabilir. Kadinlarin farkli yasam donemlerinin
karsilastirilmal1 olarak ele alinarak sigara ve alkol kullaniminin 6liim kaygis1 iizerindeki
etkilerinin incelenmesi, bulgularin genellenebilirligini artirabilir. Bu ¢alisma paralelinde ileri
analizlerle degerlendirmelerin yapildigr ve olim kaygisina etki eden farkli faktorlerinde

caligmaya dahil edilerek etki ve iligki analizlerinin yapilmasi dnerilmektedir.

Tesekkiir

Caligmaya katilim saglayan tiim kadinlara tesekkiirlerimizi sunariz.
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Bu arastirmanin amaci 1 jokerli ve 2 jokerli kii¢iik alan oyunlarimnin jokersiz oyunlara gore ivmelenme, yavaslama,
farkli hiz araliklarinda yapilan kosu mesafeleri, maksimal kalp atim hizinin %80-90-100’iinde ge¢irilen toplam
siire iizerine etkisini incelemekti. Arastirma 4 hafta siire ile haftada 1 giin olacak sekilde tasarlandi. Familirizasyon
oturumu sonrasinda, 24x36 m saha 6lgiilerinde 4 dakika siire ile rastgele bir secimle 1’er set 4’e 4, 4’e 4+1 ve 4’e
4+2 formatlarini iceren kiiciik alan oyunlar1 oynatildi. Anlamlilik alfa diizeyi olarak 0,05 olarak belirlendi. Yiiksek
yogunluklu parametrelerde jokersiz oyuna gore 1 jokerli ve 2 jokerli oyunlarda anlamli bir degisim
gozlemlenmedi. Ancak, yavaglama (-1.99-1.00 m/sn?), ivmelenme (-1.99-1.00 m/sn?), KAH dk. [atim.dk-1] ve
KAH ort. [atim.dk-2] parametrelerinde 1 jokerli oyunda jokersiz oyuna kiyasla anlamli sonuglar gézlemlendi.
fvmelenme (-1.99-1.00 m/sn?) parametresi disinda 2 jokerli oyunlarda 1 jokerli ve jokersiz oyunlara gore tiim
parametrelerde istatistiksel olarak anlamli diizeyde yiiksek fiziksel ve fizyolojik bir parametrede artis meydana
gelmedigini gostermektedir. Bu sonuglar: (i) jokersiz oyunlara kiyasla 1 jokerli oyunlarda orta yogunluktaki
yavaslama, ivmelenme ve ortalama kalp atim hizi verilerinde anlaml: 6l¢giide artisa neden oldugunu, (ii) jokersiz
ve 1 jokerli oyunlara kiyasla 2 jokerli oyunlarmin higbir parametrede anlaml artisa neden olmadigi goriilmektedir.

Anahtar kelimeler: Dar alan, Fizyoloji, ivmelenme, Joker oyuncu.
ABSTRACT

The aim of this study was to investigate the effects of small sided games with 1 jockey and 2 jockeys on
acceleration, deceleration, running distances at different speed ranges, total time spent at 80-90-100% of HRmax
compared to games without jockeys. The study was designed to be conducted 1 day a week for 4 weeks. After the
familiarisation session, 1 set each of 4v4, 4v4+1 and 4v4+2 small-sided games were randomly selected for 4
minutes on a 24x36 m field. The alpha level of significance was set as 0.05. No significant change was observed
in the high-intensity parameters in the games with 1 jockey and 2 jockeys compared to the game without jockey.
However, deceleration (-1.99-1.00 m/s?), acceleration (-1.99-1.00 m/s?), HR min. [beats.min-1] and HR mean.
[beats.min-2] parameters, significant results were observed in the game with 1 jockey compared to the game
without jockey. Except for the acceleration (-1.99-1.00 m/s?) parameter, there was no statistically significant
increase in any physical and physiological parameter in games with 2 jockeys compared to games with 1 jockey
and games without jockeys. These results indicate that: (i) games with 1 jockey caused a significant increase in
moderate intensity deceleration, acceleration and mean heart rate data compared to games without jockey, (ii)
games with 2 jockeys did not cause a significant increase in any parameter compared to games without jockey and
games with 1 jockey.

Keywords: Acceleration, Narrow space, Physiology, Wild card.

lker KinSCf 54 ilkerkirisci82@gmail.com )
Marmara Universitesi, Spor Bilimleri Fakiiltesi, Istanbul

Bu makaleye atif yapmak icin (How to cite this article): Sentiirk, D., Kumak, A., Akyildiz, Z. ve Kirisci, 1. (2025). Dar alan oyunlarinda 226
farkli gérev ve sayida joker oyuncu kullanimmin fiziksel ve fizyolojik parametrelere etkisi. /nonii Universitesi Saglik Hizmetleri Meslek
Yitksekokulu Dergisi, 13(1), 226-238. doi: 10.33715/inonusaglik.1567667 @ @ @

BY NC


https://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-1736-6482
http://orcid.org/0000-0001-5342-6097
http://orcid.org/0000-0002-1743-5989
http://orcid.org/0000-0001-5480-9241

ISSN: 2147-7892, Cilt 13 Say1 1 (2025) 226-238 doi: 10.33715/inonusaglik.1567667
Dar Alan Oyunlarinda Farkli Gorev ve Sayida Joker Oyuncu Kullaniminin Fiziksel ve Fizyolojik Parametrelere Etkisi.
Deniz SENTURK, Aliasker KUMAK, Zeki AKYILDIZ, ilker KIRISCI

GIRIS

Futbola 6zgii planlanan kii¢iiltiilmiis alan oyunlariyla (DAO), miisabakalarda sergilenen
taktik davraniglar, teknik aksiyon cesitliligi ile fiziksel ve fizyolojik parametreler hedefler
dogrultusunda antrenman uygulamalarina entegre edilebilmektedir (Sarmento vd., 2018).
Teknik, taktik, fiziksel ve fizyolojik parametrelerin gelisimi dogrultusunda dizayn edilebilen
DAO genis bir yelpazede antrenman cesitliligi sagladigi i¢in diinya genelinde futbol
antrendrleri tarafindan siklikla kullanilan bir antrenman yontemi olarak 6n plana ¢ikmaktadir
(Gomes vd., 2023). DAO yeni kurallarin eklenmesi, farkli saha sekillerinin olusturulmasi ve
oyuncu sayilarinin degistirilmesiyle hedeflenen gelisim dogrultusunda cesitlendirilebilmektir
(Bujalance-Moreno, Latorre-Roman ve Garcia-Pinillos, 2019). Bu dogrultuda yapilan
aragtirmalarda farkli saha Olciileri, oyuncu sayilari, oyun stireleri ve kurallariyla planlanan
DAOQ’larmin farkli teknik, fiziksel ve fizyolojik parametreler iizerinde anlamli degisimlere
sebep oldugu tespit edilmistir (Castillo vd., 2021). Bu degisimin modern futbol antrenman
ekosisteminde hedeflenen gelisim dogrultusunda planlanabilmesi i¢in miisabaka ihtiya¢larinin
iyl analiz edilip, uygun formattaki DAO’larina ¢evrilmesinin biiyiik bir 6nem tasidigi
goriilmektedir (Bradley vd., 2018).

Futbol performansi, uzun siireli aerobik aktivite sirasinda sik araliklarla gerceklesen
sprintler, ivmelenmeler, yavaglamalar, yon degistirmeler, yiliksek yogunluklu kosular ve
midahaleler gibi yiiksek yogunluklu ve 6ngoriillemeyen aksiyonlari icermektedir (Brandes,
Heitmann ve Miiller, 2012). Giinlimiiz futbolunda 6zellikle yiiksek yogunluklu aksiyonlarin
artistyla fiziksel talebin giderek artti1 bilinmektedir. Ingiltere Premier Ligiin 2006/2007
sezonuyla 2012/2013 sezonunun karsilastirildig arastirmada (Bradley vd., 2018), toplam kosu
mesafelerinde kiiclik bir artisin meydana geldigi tespit edilirken, toplu ve topsuz yiiksek
yogunluklu kosu (>19.8 km/saat) mesafelerinde sirasiyla %28'lik bir artigla 373'ten 478 metreye
ve %30'luk bir artisla 451'den 589 metreye yiikseldigi tespit edilmistir. Avrupa Futbol
Federasyonlar1 Birligi (UEFA) Sampiyonlar Ligi maglarinin analizleri, oyuncularin
gerceklestirdigi sprint sayisinda benzer bir artis egilimi oldugunu gdstermektedir. 2018/2019
Sampiyonlar Ligi sezonunda, oyuncularin bir dnceki yila kiyasla iki kat daha fazla sprint
aksiyonu (>30 km/saat) gergeklestirerek, daha fazla mesafe kat ettigi gozlemlenmistir (Di Salvo
vd., 2007). Benzer sekilde, Uluslararasi Futbol Federasyonu (FIFA) Diinya Kupasi Finalleri'nin
1966'dan 2010'a kadar olan donemi analiz edildiginde, oyun hizinda %15'lik bir artig tespit
edilmistir (Wallace ve Norton, 2013). Ayrica futbolda yiiksek mekanik efor gerektiren yiliksek

yogunluklu Ivmelenme ve yavaslama aksiyonlari, son yillarda arastirilan diger bir énemli
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antrenman yiik parametresi olarak kabul edilmektedir. Bir miisabaka sirasinda toplam kat edilen
mesafe ve yiiksek yogunluklu kosulardan bagimsiz olarak, Ivmelenme ve yavaslama verilerinin
toplam yiikiin %10'luk dilimini olusturdugu tespit edilmistir (Rhodes vd., 2021). Yukaridaki
ifadelerden yola ¢ikildiginda, giiniimiiz modern futbolunun miisabaka gerekliliklerini
karsilayabilmek i¢in olusturulacak antrenman uygulamalarinda yiiksek yogunluklu aktivitelerin
onemli oldugu goriilmektedir.

Giliniimiizde ‘“‘antrenmanlarin miisabaka performansini yansitacak nitelikte olmas1”
ilkesinden yola cikarak miisabaka verilerine gore antrenman planlama metodu antrenman
biliminin temel teorilerinden 6zellesme ilkesine dayandirilmaktadir (Mandorino, Tessitore,
Coustou, Riboli ve Lacome, 2024). Bu metot pratikte miisabakalarda ortaya ¢ikan fizyolojik
ciktilart (KAH maks. [atim.dk™ gibi]) ve aksiyonlar1 (sprint, ivmelenme gibi) hedefe uygun
antrenman uygulamalarina doniistiiriilerek  uygulanmasina dayanmaktadir (Dawson,
Hopkinson, Appleby, Stewart ve Roberts, 2004). Bu kapsamda miisabaka verilerine ve takimin
ihtiyaclarina gore planlanan kii¢iik alan oyunlarinda, oyuncu sayist (Lacome, Simpson,
Cholley, Lambert ve Buchheit, 2018) oyun alaninin boyutu (Joo, Hwang-Bo ve Jee, 2016), topa
dokunma sayist (M. V. D. Aguiar, G. M. A. Botelho, B. S. V. Gongalves ve J. E. Sampaio,
2013), kalecilerin varligi ya da yoklugu (Kokli, Sert, Alemdaroglu ve Arslan, 2015),
antrenoriin miidahale edip etmemesi (Ermanno Rampinini vd., 2007) gibi format
degisiklikleriyle fiziksel performans ve fizyolojik parametrelerde gelisim hedeflenmektedir.
Fakat yapilan aragtirmalarda, DAO farkli formatlarda oynatiliyor olsa da o6zellikle yiiksek
yogunluklu aktivitelerde miisabaka kosullarini olusturamadig tespit edilmistir (Casamichana,
Castellano ve Castagna, 2012; Gabbett, Jenkins ve Abernethy, 2009). Bu dogrultuda yapilan
arastirmalarda, joker oyuncu olarak gorevlendirilen futbolculara verilen 6zel gorevlerle, asil
oyuncu olarak gorev yapan futbolcularin yiiksek yogunluklu aksiyonlarini artirmay1
hedeflemistir.(Bekris vd., 2012; Praca, Custodio ve Greco, 2015). Ancak konuyla alakali
arastirmalarin sonuglar1 incelendiginde, joker kullanilan oyunlarda kullanilmayan oyunlara
gore yiiksek kalp atim ( >%90-100) hizlarda daha az zaman gecirildigi (Bekris vd., 2012),
ivmelenme (Praca vd., 2015), yiiksek yogunluklu kosu ve sprintlerin azaldigi (Sampaio, Lago,
Gongalves, Magas ve Leite, 2014) tespit edilmistir. Joker oyuncu kullanimin yiiksek
yogunluklu aktivitelerin siiresini ve sayisini hedeflerin aksi yonde azaltmasinin temel sebebinin
joker oyunculara yiiklenen gorev tanimlarindan kaynaklandigi diisiiniilmektedir. Yaptigimiz
literatiir aragtirmasina gore farkli gérev tanimi (4x4+1 serbest joker, 4x4+2 dik kenarlardaki

cizgiye basarak oyunun boyunu uzatmay: hedefleyen joker) ve sayida kullanilacak joker
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oyuncularin fiziksel ve fizyolojik parametrelere etkisini inceleyen bir arastirmaya
rastlanmamuistir.

Bu aragtirmanin temel amact DAO kapsaminda oynatilan farkli sayilarda ve gorev
tanimlar1 olan jokerli ve jokersiz kii¢lik alan oyunlarinin ivmelenme, yavaslama, YSK ve kalp
atim hiz1 iizerine etkisini incelemektir. Arastirma kapsaminda ortaya siirdiigiimiiz hipotezler:
(1) 1 jokerli oyunlarda jokersiz oyunlara kiyasla segili parametrelerde anlamh diizeyde ytiksek
degerlerin gozlemlenecegi, (ii) 2 jokerli oyunlarda 1 jokerli ve jokersiz oyunlara kiyasla se¢ili

parametrelerde daha yliksek degerlerin ortaya ¢ikacagi yoniindeydi.
GEREC VE YONTEM

Katihmcilar

Tekrarlanan 6l¢timler varyans analizi (ANOVA) i¢in yapilan G*Power analizi, 0,05'lik
bir alfa seviyesi varsayildiginda, en az %80'lik bir istatistiksel gii¢ elde etmek i¢in minimum 12
orneklem biyiikliigiiniin gerekli oldugunu gosterdi. Bu arastirmaya U19 akademi liginde
miicadele eden 10 geng erkek futbolcu (ortalama + standart sapma [SS]: yas=18.1+£0.2 yas
[range:18-19 yil]; viicut agirlig1 =78.8+6.8 kg; boy uzunlugu=179.4+6.2 cm; futbol antrenman
gecmisi =9.4+1.1 yil) goniillii olarak katilim sagladi. Sporcularin yaslar1 17.4, kilo ortalamasi
78, boy uzunluklar1 ise 182 cm olarak tespit edildi. Arastirmaya, kendi kuliip takimlarinda
diizenli olarak haftada en az 4 giin futbol antrenmani yapan futbolcular dahil edildi. Ayrica
sporcular arastirma boyunca performansini sinirlayabilecek herhangi bir fiziksel kisitlama veya
noromiiskiiler yaralanma gdstermedi. Sporculara deneysel oturumlardan 48 saat 6ncesine kadar
yorucu fiziksel aktivite yapmamalari bildirildi. Arastirmanin baglangicindan 6nce, katilimcilara
test prosediirleri hakkinda sozlii bir agiklama yapildi ve ¢alismaya katilmay1 kabul ettiklerini
beyan eden bir bilgilendirilmis onam formu imzalatildi. Calisma protokolii, Helsinki
Deklarasyonu ilkelerine uygun olarak hazirland: ve Istanbul Gelisim Universitesi Etik Kurul

Baskanlig1 tarafindan onaylandi.

Arastirma Dizaym

Capraz bir arastirma tasarimiyla planlanan bu aragtirmanin amaci 1 ve 2 jokerli kii¢lik
alan oyunlarinin jokersiz oyunlara gore ivmelenme, yavaslama, YSK, KAHmaks’in %80-90-
100’tinde gegirilen toplam siire {izerine etkisini incelemektir. Arastirma 1’1 familirizasyon 4’
deneysel oturum olmak iizere toplam 5 oturumda tamamlandi. Ilk oturumda katilimcilara
arastirmanin amaci ve prosediirleri gorsel sunum destegiyle sozel olarak anlatildi. Ardindan

katilimcilarin boy ve kilo dlglimleri yapildi. Calismamiz 4 hafta siire ile haftada 1 giin olarak
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planlandi. Tiim oturumlar Istanbul Gelisim Universitesi laboratuvarlarinda ve futbol sahasinda
haftanin aymi giinii (Carsamba), saatinde (10:00) ve aymi arastirmaci (Aliasker Kumak)

tarafindan yiiriitiildii.

Kiiciik Alan Oyunlari

Kiigiik alan oyunlarma baglanmadan once katilimecilara 1sinma protokolii kapsaminda,
kendi sectikleri hafif bir tempoda 5 dakika kosu, alt ve iist ekstremiteye doniik 10 tekrar lunge,
goodmorning, threeway lunge, spiderman, bearcawl, sekme hareketleri, diz gekme hareketi ve
20 metre 2 tekrar sprint kosusu yaptirildi (Janicijevié, Sentiirk, Akyildiz, Gu ve Garcia Ramos,
2024). Isinma protokoliiniin ardindan 24x36 m saha o6lg¢iilerinde 4 dakika siire ile rastgele bir
secimle 1’er set 4’e 4, 4’e 4+1 ve 4’e 4+2 formatlarini igeren kiigiik alan oyunlar1 oynatildi.
Farkli formatlar1 igeren DAO arasinda 4 dakikalik standart toparlanma siiresi verilmistir.
Ovyunlarda 1 joker olarak oynatilmis oyunculardan sahada serbest hareket etmesi istenirken, 2
joker olarak gorev yapan oyunculardan sahanin ug¢ kisimlarinda yer almalar istendi. Tim
oyunlarda jokerler rastgele secimle belirlenmis ve tiim oyunlarda degistirilmistir. Istenilen
gorev bolgesinin disina ¢ikan sporcular anlik olarak gorev bolgelerinde kalmalari i¢in uyarildi.
Tim oyunlarda kullanilan jokerler topa sahip olan takimda gorevine araliksiz devam etmis ve
top rakibe gectiginde jokerlerde topa sahip olan takima dahil olarak oyun araliksiz devam

etmistir.

Veri Toplama ve Analiz

Katilimceilarin boy uzunlugu 6dlgiimleri, 6l¢iim dogrulugu kontrolii amaciyla, zemin ile
stadiometrenin bas tablasi arasindaki yiikseklik, standart 60 cm’lik alliminyum diiz ¢ubuk
yardimiyla oOlgiildii (Pérez Castilla, Sentiirk, Akyildiz, Jukic ve Garcia Ramos, 2024). Bu
Olciimler, hassasiyeti 0.1 mm olan duvara monte edilmis stadiometre (Holtain, UK) ve viicut
agirhigr olglimleri icin hassasiyeti 0.1 kg olan elektronik laboratuvar baskiilii kullanilarak,
literatiirde Onerilen sekilde yapildi (Baharudin vd., 2017). Tiim DAO’rinda Catapult
(Innovations, Scoresby, Victoria) marka S7 model iiniteler kullanildi. Bu {initeler kiiresel
konum sistemi (KKS) ile birlikte bir ivmedlger, jiroskop, kalp atim hizt Olger ve
manyetometreden olugsmaktadir. KKS baglantisinin konum belirleme hiz1 18 Hz, ivmedlcerin
veri degisim hz1 100 Hz'dir (Makar vd., 2023). Uniteler katilimcilarin viicut dlgiilerine gore
bedenlerde (kiiciik, orta ve biiyiik) Catapult marka yeleklerin arkasindaki klipsli mekanizmaya
takildi. Yeleklerin yapigskanli mekanizmasi uniteler skapula kemiklerinin ortasinda
olabildigince sabit tutacak sikilikta ayarlandi. Tiim DAO sirasinda canli olarak alinan veriler

“Bluetooth 5.3 teknolojisi ile donatilmis iPad Pro (Apple INC., ABD) araciligiyla OpenField
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yazilimina ger¢ek zamanli olarak kaydedildi. Verilerin, DAO sonrasinda analiz edilebilmesi
icin Catapult S7 KKS {initeleri, sisteme ait 6zel veri aktaricilar1 yardimiyla ¢evrimigi bulut
sistemine aktarildi. Bulut sistemine aktarilmis tiim veriler, Microsoft Excel 2016 dosyasi
halinde “Macintosh 13.0.1” yazilima sahip MacBook (Apple, Kalifornia, ABD) bilgisayara

indirildi.

Istatiksel Analiz

Verilerin normallikleri Shapiro-Wilk testiyle sinanmistir. Tiim verilerin normal dagildigi
tespit edildikten sonra, verilerin istatiksel farklilik analizleri i¢in i¢in tek yonlii ANOV A analizi
belirlendi. Farkli dar alan tiirlerinden elde edilen parametrelerin farklili§ini tespit etmek igin
tek yonlii ANOVA analizi yapildi. Farkliklarin hangi dar alan tiirtinden kaynaklandig1 tespit
etmek i¢in bonferroni post hoc analizi yapildi. Etki biiytlikliikleri icin eta kare degerleri
raporlanmistir. 0-0.009 araligindaki n? degerleri onemsiz etki biiyiikliikleri, 0,01- 0.0588 kiiciik
etki biiytikliikleri, 0.0589-0.1379 orta etki biiytikliikleri ve 0.1379'dan biiytik degerler biiyiik
etki biiyiikliikleri olarak kabul edildi (Sullivan ve Feinn, 2012). Tiim istatistiksel testlerde
anlamhilik diizeyi p < 0.05 olarak belirlendi. Tiim veri isleme adimlari ve analizler R

programlama dili ile gerceklestirildi.

Arastirmanin Etik Yonii
Calisma protokolii, Helsinki Deklarasyonu ilkelerine uygun olarak hazirlandi ve Istanbul

Gelisim Universitesi Etik Kurul Bagkanligi tarafindan 2023-07-111 kararryla onaylandh.

BULGULAR VE TARTISMA
Farkl1 dar alan tiirlerinin farkliliklarina ait tek yonliit ANOVA ve post hoc karsilagtirma
analiz sonuglar1 tablo 1 de belirtildi. Diger parametreler arasinda istatistiksel olarak anlamli

farkliliklar tespit edildi. Tiim parametrelerin dar alan tiirlerine gore farkliliklart sekil 1, 2 ve

3’te belirtildi.
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Tablo 1. Dar Alan Tiirlerinin Farklhiliklarina iliskin Tek Yonlii ANOVA Analizi ve Tanimlayici Degerler

1 Jokerli 2 Jokerli Jokersiz p %
KAH min. [atim.dk] 128.96£16.28°  126.03£19.547°  108.84+20.007°° <.001 _ 0.189
KAH ort. [atim.dk™] 177.1249.631°  174.59£10.351  169.84%9.589°  0.014 __ 0.088
KAH maks. [atim.dk™'] 187.6247.926  187.4348.163 _ 186.59£9.497  0.877 __ 0.003
Toplam mesafe [m] 520.31472.016  514.68+54.623  482.56+88.887  0.089  0.051
Mesafe / dk [m/dK] 116.90£13.086°  125.68+14.454°  121.75£10.417  0.026 _ 0.076
Maksimum hiz [km/sa] 20.06£2.477  20.2742.010 20.93+2.542 0308 0.025
Ortalama hiz [km/sa] 7.58+0.793 7.94+0.872 7.76£0.638  0.195  0.035
KEM [[';;l{]s-g_‘:]' 14.99 329.81468.899  337.37+61.870  305.78247.678  0.096  0.049
KEM[‘[‘;{]I;;“’_?]' 19.99 4037422544 43.12426368  46.65:21.610 0568  0.012
KEM [m] 20.00 - 24.99 3.78+5.235 5.25+7.370 43745014 0614  0.010
[km/sa™]

KEM [m] 25.00 [km/sa’'] 0 0 0.46£1.849  0.134  0.042
Yavaslamz:n[z]nf;;) 99-050 48746025 219044525 223444527  0.046  0.064
Yavaslamﬂz]nﬁ)l'” =L00 08745101 26.5644.964° 263455078 0.010  0.095
Yavaslamﬂz]nf;)z'” =200 g 6843177 7.3142.348 87141591 0037  0.068
Yavaslama [#]2)(< -300mfsm™ 514 08s 1.12£1.185 1.68+1.874 0.178  0.036

Ivmele“mlfl /[:2_2()0.50 099 63416089 24.40+4317 245045285 0259  0.029

Ivmele“mlfl /[:2_2()1.00 199 03144061 2653141100 267545623 0.002  0.122

Ivmele“mlfl /[:2_2()2.00 “299 940437230 6.7542.540% 9.6243.024>  <.001  0.152
fvmelenme [#] 3.00> m/sn?)  1.62+1.264 0.90£1.279 1.37£1.561 0.111 _ 0.046

[statististiksel olarak; a: 1 Jokerli dar alan oyunlaridan farkli; b: 2 Jokerli dar alan oyunlarindan farkl; e: Jokersiz
dar alan oyunlarindan farkl. istatististiksel olarak anlamlilik dereceleri P < 0.05 olarak ele alinmistir. KEM: Kat
edilen mesafe; KAH: Kalp atim hiz1
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Sekil 4. Yavaslama [#] (< - 3.00 m/sn’?), Yavaslama [#] (-2.99 - -2.00 m/sn’?), Yavaslama [#] (-1.99 - -1.00 m/sn"
2), Yavaslama [#] (-0.99 - -0.50 m/sn’?), ivmelenme [#] (0.50 - 0.99 m/sn?), lvmelenme [#] (1.00 - 1.99 m/sn’?),
Ivmelenme [#] (2.00 - 2.99 m/sn?) ve ivmelenme [#] (3.00> m/sn?) parametrelerinin dar alan tiirlerine gore
farkliliklar1

Bu arastirma, farkli gérev tanimlariyla oynatilan 1 ve 2 jokerli ile jokersiz kiiciik alan
oyunlarinin kalp atim hizi, toplam mesafe, farkli hizlarda kat edilen mesafe, ivmelenme ve
yavaslama iizerine etkilerini incelemek amaciyla tasarlanmistir. Birinci hipotezimizin aksine,
ozellikle yiiksek yogunluklu parametrelerde jokersiz oyuna gore 1 jokerli oyunda anlamli bir

degisim gozlemlenmedi. Ancak, orta yogunluktaki yavaslama (-1.99-1.00 m/sn?), ivmelenme
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(-1.99-1.00 m/sn?), KAH dk. [atim.dk-'] ve KAH ort. [atim.dk-?] parametrelerinde, birinci
hipotezimizle paralel olarak 1 jokerli oyunda jokersiz oyuna kiyasla anlamli sonuglar gozlemdi.
Arastirma sonuglari, ivmelenme (-1.99-1.00 m/sn?) parametresi disinda, ikinci hipotezimizin
aksine, 2 jokerli oyunlarda 1 jokerli ve jokersiz oyunlara gdre tiim parametrelerde istatistiksel
olarak anlamli diizeyde yiiksek yogunlukta aksiyonlarin meydana gelmedigi tespit edildi.

Bu arastirmanin ana bulgusu benzer arastirmalarin (M. V. D. Aguiar vd., 2013; Bekris
vd., 2012; Praga vd., 2015) sonuglariyla paralel bir dogrultuda 2 jokerli DAO’nin (4x4+2) 1
jokerli (4x4+1) ve jokersiz (4x4) oyunlara kiyasla bircok parametrede daha fazla yiiksek
yogunluklu aksiyon (tablo 1) olusturmadigi yoniindedir. Birinci hipotezimizin aksine, dort
parametre disinda, 2 jokerli oyunlarda yiiksek yogunluklu aksiyonlar agisindan jokersiz
oyunlara kiyasla anlamli bir fark gozlemlenmedi. Konumuzla ilgili iki arastirmada,
bulgularimizin aksine, jokerli oyunlarda jokersiz oyunlara kiyasla sprint ve yiliksek yogunluklu
kosu mesafelerinde anlamli diizeyde artis tespit edilmistir. (M. V. Aguiar, G. M. Botelho, B. S.
Gongalves ve J. E. Sampaio, 2013; Brandes vd., 2012). Bu arastirmalarin protokolleri yakindan
incelendiginde, kullanilan her bir joker i¢in saha 6lgiileri her bir oyuncu i¢in jokersiz oyundaki
alan kadar olacak sekilde genisletildigi goriilmektedir. Joker oyuncu kullaniminda alanin
genisletilmesinin, futbolcularin yiiksek yogunluklu aksiyonlari gergeklestirmesine imkan
tantyacak bir alan olusturabilecegi goriilmektedir. Literatiirde sporcu basina diisen alanin
genislemesiyle fiziksel ve fizyolojik parametrelerin iligkisini inceleyen arastirmalar
incelendiginde; futbolcu basina diisen saha alan artisinin yiiksek sprint (25.00 km/sa™!), yiiksek
yogunluklu kosu (20.00-24.99 km/sa') (Casamichana ve Castellano, 2010) ve ivmelenme
(2.00-2.99 m/sn”) (Hodgson, Akenhead ve Thomas, 2014) parametrelerinde artisa neden
oldugu tespit edilmistir. Bu aragtirmalar jokerli oyunlarda yiiksek yogunluklu aksiyonlar1 neden
gerceklesmedigine dair yukarida ifade ettigimiz neden-sonug iligkisine paralel bir ¢izgi
olusturdugu goriilmektedir.

Aragtirmamizin bulgulari, 2 jokerli oyunlarin Mesafe/dk [m/dk] disinda higbir
parametrede, jokersiz ve 1 jokerli oyunlara gére anlamli diizeyde daha yiiksek olmadigini
gostermistir. Bu sonug, ikinci hipotezimizin reddedildigini ortaya koymaktadir. Praga vd.
(2015) tarafindan yapilan benzer bir arastirmada, sahanin ortasinda belirli bir bolgede topa iki
kere dokunma hakkina sahip jokerle 3x3+2 formatiyla oynatilan DAO’da 3x3 kiyasla
ivmelenme ve yavaslama verilerinde anlamli azalma oldugu goézlenmistir (Praga vd., 2015).
Arastirmamizda ise joker oyunculara ¢izgilere basma gorevi verilerek oyunun boyunu uzatip

oyuncularin yiiksek hizlarda kosu ve yogunluklarda hareket etmeleri hedeflendi. Ancak ikinci
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hipotezimizin aksine On goriilen dogrultuda jokersiz ve 1 jokerli oyuna kiyasla yiiksek
yogunluklu kosularin aksiyonlarin olugsmadigr goriilmektedir. Genis bir perspektiften
bakildiginda, oyuncularin yiiksek yogunluklu aksiyonlar ger¢eklestirebilmesinin yalnizca joker
oyuncularin gérev tanimiyla ilgili olmadigi; bu durumun temel olarak oyuncu basina diisen saha
Olciisii (Clemente vd., 2023), antrendrlerin oyunculari motive etmesi (E. Rampinini vd., 2007),
siirekli ve aralikli oyun diizeni (Fanchini vd., 2011), kaleci varlig1 ve gol kuralinin olup
olmamas1 (Mallo ve Navarro, 2008) gibi faktorlerden de kaynaklanabilecegi goriilmektedir.
Bu aragtirma, 2 jokerli oyunlarda joker oyuncularin kisa kenar ¢izgilerine basma kuraliyla
oynatilmasinin, 1 jokerli ve jokersiz oyunlara kiyasla yiiksek yogunluklu aksiyonlara etkisini
inceleyen ilk ¢alisma olmasina ragmen, bazi dogal sinirliliklar1 bulunmaktadir. Arastirmamizin
amaclar1 dogrultusunda dar alan oyunlarinin yiiksek yogunluklu aksiyonlarini arttirabilmek i¢in
yalnizca joker oyunculara yiiklenen gorevler taniminin ve sayisal istiinliigiin etkisinin
incelenmesi birinci sinirlimizi olusturmaktadir. Ancak yapilan aragtirmalar incelendiginde
joker oyunculara yiiklenen gorev tanimlarinin (Praga vd., 2015) yaninda saha o6lgiilerinin
(Clemente vd., 2023), oyuncu basina diisen alan, antrenér motivasyonu, gol ve kaleci olup
olmamas1 gibi manipiilasyonlarinda oyunlardaki yiiksek yogunluklu aksiyonlari etkileyen diger
parametreler oldugu goriilmektedir. Ayrica Fenner ve ark. (2016) yaptig1 arastirmada, kiiciik
yas gruplarinda (12 yas) oyuncularin yetenek potansiyelini DAO (4x4) kullanarak
degerlendirmis ve daha yetenekli oyuncularin takim kombinasyonlarindan bagimsiz olarak
DAO daha basarili olduklart tespit edilmistir. Bu yetenekli gen¢ oyuncular, antrenorler
tarafindan da yiiksek puan alan oyuncular olup, daha az yetenekli oyunculara kiyasla dar alan
oyunlarim1 daha yiiksek bir hizlara ulasmis ve daha fazla mesafe [Mesafe / dk (m/dk)] kat
etmislerdir (Fenner, Iga ve Unnithan, 2016). Gelecekte dar alan oyunlarinda yiiksek yogunluklu
aksiyonlar1 inceleyecek arastirmacilarin, yukarida ifade edilen faktorleri géz Oniinde

bulundurmasi konunun derinlemesine irdelenebilmesi i¢in 6nem tagimaktadir.
SONUC

Farkl1 gorev tanimlariyla oynatilan 1 ve 2 jokerli ile jokersiz kiiciik alan oyunlarinda farkli
hizlarda kat edilen mesafe, ivmelenme ve yavaslama parametrelerinin yiiksek yogunluklu
aksiyonlarinda bir artis gézlemlenemedi. Buna karsin jokersiz oyunlara kiyasla 1 jokerli
oyunlarda orta yogunluktaki yavaslama (-1.99-1.00 m/sn?), ivmelenme (-1.99-1.00 m/sn?),
KAH dk. [atim.dk-1] ve KAH ort. [atim.dk-2] parametrelerinde anlamli diizeyde artis tespit
edildi. Jokersiz oyunlara kiyasla jokerli oyunlarda ortaya ¢ikmasi beklenen yiiksek yogunluklu

aksiyonlarin ortaya ¢ikmamasinin temel sebepleri su sekilde siralanabilir; (i) oyuna eklenen her
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bir jokerin sporcu basina diisen saha alanini azaltmasi, (ii) kaleci varligi, gol olup olmamasi,
antrendr motivasyonu gibi degiskenlerin kontrol edilmemesi, (iii) Oyuna eklenen joker
oyunculara tanimlanan gorevlerin, oyuncularin antrenman ve miisabaka kosullarindaki yiiksek
yogunluklu aksiyonlar1 gerceklestirme kapasitelerini sinirlandirdigs diisiiniilmektedir. Ozellikle
joker oyuncularin belirli alanlarla sinirlandirilmasi veya hareket 6zgiirliiklerinin kisitlanmasi,
oyunun dinamik yapisini ve oyuncularin yiiksek yogunluklu aktiviteler gerceklestirme
firsatlarin1 olumsuz yonde etkilemis olabilir. Bu bulgu, joker oyuncularin gorev tanimlarinin ve
hareket alanlarinin miisabaka kosullarin1 yansitacak sekilde yeniden tasarlanmasinin, oyun igi
yogunluk ve performans: artirmaya yonelik stratejiler gelistirilmesinde kritik bir rol

oynayabilecegini gostermektedir.
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