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via the Hahnfeldt Equation Using Maple
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ABSTRACT

This study offers a comprehensive theoretical analysis of malignant tumor growth dynamics through
the Hahnfeldt equation, a fundamental mathematical model in the field of mathematical oncology.
The Hahnfeldt equation integrates essential biological processes such as angiogenesis, vascular
support, and tumor growth inhibition, establishing a comprehensive framework for the analysis of
tumor progression and regression. This research utilizes Maple's symbolic computation and
numerical simulation capabilities to investigate the equation's behavior across different biological
and therapeutic parameters. The study primarily analyzes key parameters, including angiogenic
stimulation rates, carrying capacity, and inhibitory factors. We analyze the stability of equilibrium
points to determine the impact of parameter variations on tumor growth trajectories. Bifurcation
analysis identifies conditions under which small variations in parameters lead to substantial
alterations in tumor dynamics, including uncontrolled growth, stable states, or regression. The
findings offer significant insights into the non-linear and dynamic characteristics of tumor
progression. Using Maple’s advanced visualization tools, the study presents graphical
representations of tumor size evolution over time, highlighting the impact of different parameter
sets. The study also investigates the impact of anti-angiogenic therapies through simulations of their
effects on tumor dynamics. This analysis illustrates the efficacy of targeted therapeutic interventions
in suppressing tumor growth or stabilizing its progression, providing potential strategies for
enhancing cancer treatment. The study examines the limitations of the Hahnfeldt model and suggests
potential extensions to improve its applicability in complex biological systems. The extensions
involve integrating patient-specific data and linking the model with additional biological processes,
including immune responses and drug resistance mechanisms. This research offers a comprehensive
mathematical and computational analysis of the Hahnfeldt equation, highlighting its importance in
the study of tumor growth and the development of precision medicine strategies. The findings seek
to connect theoretical modeling with practical oncology applications, thereby advancing
mathematical oncology and optimizing cancer therapy.

Keywords: Tumor growth, Computational oncology, Hahnfeldt equation, Mathematical modeling,
Maple.
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Hahnfeldt Denklemi ile Maple Kullanilarak Malign Tumor
Biiyiime Dinamiklerinin Teorik Analizi

OZET

Bu caligmada, matematiksel onkoloji alaninda temel bir matematiksel model olan Hahnfeldt
denklemi araciligiyla kotii huylu tiimor biliylime dinamiklerinin kapsamli bir teorik analizi
sunulmustur. Hahnfeldt denklemi, anjiyogenez, vaskiiler destek ve tiimdr biiylimesini inhibe etme
gibi temel biyolojik siirecleri entegre ederek, tiimor ilerlemesi ve regresyonunun analizi igin
kapsamli bir ¢ergeve olusturur. Bu arastirmada, Maple'in sembolik hesaplama ve sayisal simiilasyon
yetenekleri kullanilarak denklemin farkli biyolojik ve terapétik parametreler arasindaki davranisi
incelenmistir. Caligmada, oncelikle anjiyojenik uyarim oranlari, tagima kapasitesi ve inhibe edici
faktorler gibi temel parametreler analiz edilmistir. Denge noktalarinin kararlihigi analiz edilmis,
parametre varyasyonlarinin tiimor bityiime yollar lizerindeki etkisi belirlenmistir. Bélinme analizi,
parametrelerdeki kii¢iik degisimlerin tiimor dinamiklerinde 6nemli degisikliklere yol agtig1 kosullart
belirler; bu degisiklikler arasinda kontrolsiiz bilylime, kararli durumlar veya gerileme bulunur.
Bulgular, tiiméor ilerlemesinin dogrusal olmayan ve dinamik ozelliklerine dair dnemli bilgiler
sunmaktadir. Maple'mm gelismis gorsellestirme araglarini kullanarak, ¢aligmada tiimér boyutunun
zaman i¢indeki evrimine dair grafiksel temsiller sunularak farkli parametre setlerinin etkisi
vurgulanmistir. Calismada ayrica, tiimor dinamikleri tizerindeki etkiler, simiilasyonlar araciligiyla
anti-anjiyojenik tedavilerin etkisi de aragtirilmigtir. Bu analiz, tiimor biiylimesini baskilamak veya
ilerlemesini stabilize etmek olarak hedeflenmis terapotik miidahalelerin etkinligini gosterir, bu da
kanser tedavisini gelistirmek i¢in potansiyel stratejiler sunar. Dolayisiyla, ¢calismada Hahnfeldt
modelinin sinirlamalari incelenmis ve karmagik biyolojik sistemlerdeki uygulanabilirligini artirmak
i¢in potansiyel genigletmeler 6nerilmistir. Parametreler, hastanin spesifik verilerinin entegrasyonu
ve modeli, bagisiklik tepkileri ve ila¢ direnci mekanizmalar1 gibi ek biyolojik siireclerle
iliskilendirmeyi igerir. Sonug olarak, bu aragtirmada, tiimor bilylimesi ve hassas tip stratejilerinin
gelistirilmesi konularindaki 6nemi vurgulanarak Hahnfeldt denkleminin kapsamli bir matematiksel
ve hesaplamali analizi sunulmustur. Bulgular, teorik modellemeyi pratik onkoloji uygulamalariyla
birlestirmeyi amaclayarak matematiksel onkolojiyi ilerletmekte ve kanser tedavisini optimize
etmektedir.

Anahtar Kelimeler: Timor biiylimesi, bilgisayarli onkoloji, Hahnfeldt denklemi, matematiksel
modelleme, Maple.

1 Introduction

Researching the growth of malignant tumors is a crucial field of study in cancer biology, with significant
implications for the development of successful treatment techniques. To comprehend the mechanisms
of tumor formation, it is necessary to develop strong mathematical models that can precisely depict the
intricate interplay among tumor cells, their surroundings, and the driving forces behind their
proliferation. llea et al. (2013) proposed an original mathematical model with a small parameter for the
interactions between two cancer cell sub-populations and the mathematical model of a vascular tumor.
Rojas, C. and Belmonte-Beitia J. (2018) applied the tools and methods from optimal control to analyze
various minimally parameterized models that describe the dynamics of populations of cancer cells and
elements of the tumor microenvironment under different anticancer therapies. Benzekry S. et al. (2015)
described a numerical method to estimate these parameters from longitudinal tumor volume
measurements.

Mathematical models prove valuable tools to study the proof-of-concept, efficacy and underlying
mechanisms of such treatment approaches. The effects of parameter value uncertainties for two models
of tumor development under angiogenic signaling and anti-angiogenic treatment are studied by
Poleszczuk et al. (2015). The book written by Libeskind-Hadas R. & Bush E. (2014), which assumes no
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prior computing experience, provides students with the tools to write their own Python programs and to
understand fundamental concepts in computational biology and bioinformatics. Ramirez T. et al. (2017)
presented numerical methods for simulation and fitting of ordinary-differential-equation models of
malignant tumors implemented in Python.

In 1999, Hahnfeldt et al. proposed a mathematical model for tumor growth as dictated by reciprocal
communications between tumor and its associated vasculature, introducing the idea that a tumor is
supported by a dynamic, rather than a static, carrying capacity.

Multiple studies have expanded and utilized the Hahnfeldt model to investigate how tumors react to
different treatments, such as anti-angiogenic therapy. Utilizing mathematical tools such as Maple (2023)
to solve and simulate the Hahnfeldt equation enables researchers to visually represent tumor growth in
different settings, offering valuable insights for the development of more efficient treatment options.
Researchers can utilize the Hahnfeldt equation to combine experimental data and make predictions about
the potential response of tumors to novel medicines. This allows for the optimization of treatment
programs that are specifically suited to individual patients.

The equation, formulated by Hahnfeldt and colleagues, considers the interaction between tumor growth
and the circulatory system, providing valuable understanding of the elements that impact tumor
advancement. The equation has been extensively utilized to model tumor growth under different
circumstances, aiding researchers in investigating prospective treatment strategies.

This research explores the proliferation of cancerous tumors using the Hahnfeldt equation, utilizing the
Maple software for mathematical analysis and simulations. Maple, renowned for its robust symbolic
computation capabilities, enables accurate and efficient investigation of the Hahnfeldt model. The
objective of our study is to conduct a comprehensive analysis of the dynamics of tumor growth, utilizing
the capabilities of Maple to get a more profound comprehension of the components that contribute to
malignancy. Our inquiry seeks to make a valuable contribution to cancer research by providing novel
perspectives on the mathematical modeling of tumor progression.

2 Preliminaries

The Hahnfeldt model defines the tumor volume V(t) and vascular carrying capacity K(t) using the
following differential equations:

dV—/Wl (K)
a7y
— =bpV —dK'3
dt

where:
A: tumor growth rate, representing the intrinsic growth capability of the tumor,
b: stimulation rate of angiogenesis, which controls the tumor's ability to increase vascular support,

d: degradation rate of vasculature, indicating the rate at which the blood vessel network supporting the
tumor breaks down.

These equations predict tumor growth based on vascular support limitations, enabling researchers to
explore how therapies that impact K(t) (vascular capacity) might alter tumor progression.
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2.1 Implementation in Maple

Maple was used for solving the Hahnfeldt equations, including defining parameters, solving the
differential equations, and visualizing results.

The following parameters were used based on values from the literature A=0.192, b =0.1, d = 0.03 with
the initial conditions V(0 ) =1.0, K(0) =2.0.

Using these parameters, we simulated tumor growth over 100 days to examine how vascular capacity
and tumor size evolve under normal angiogenesis. The Maple code for implementing the model as
follows:

We define the parameters
> lambda :=0.192:  # Tumor growth rate constant
>pb:=0.1: # Angiogenesis stimulation parameter
>d:=0.03: # Vascular degradation rate
with following initial conditions,
>V0:=1.0: # Initial tumor volume
> KO0 :=2.0: # Initial vascular capacity
define and solve the Hahnfeldt equation system
> Hahnfeldt := { diff(\V/(t),t) = lambda*V/(t)*In(K(t)/V(t)),
> diff(K(t),t) = b*V(t) - d*K()"(2/3) }:
> initial_conditions := { V(0) = V0, K(0) = KO }:
> sol := dsolve(Hahnfeldt union initial_conditions, {V(t), K(t)}, numeric):
and finally demonstrate tumor volume and vascular capacity:
> plots:-odeplot(sol, [[t, V()] [t, K(t)]], t=0..100,
> legend=["Tumor Volume V/(t)", "Carrying Capacity K(t)"],
> title="Tumor Growth Model with Hahnfeldt Equations",
> color=[red, blue],
> thickness=2);
3 Results and Analysis
3.1  Tumor Growth Dynamics

The simulation results, shown in Figure 1, display the dynamics of tumor volume V(t) and vascular
carrying capacity K(t) over time. Initially, tumor volume grows rapidly, but as K(t) reaches its threshold,
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growth plateaus due to limited vascular support. This behavior matches expected biological patterns,
with early exponential growth slowing as vascular resources become constrained.

Tumor Growth Mode! with Hahnfeldt Equations
800
700
600
500
400
300
200

100

0 20 40 60 80 100
t

l—' Tumor Volume V(t) Carrying Capacity K(t)l

Figure 1: Tumor volume and vascular carrying capacity plotted over 100 days with baseline parameters.
3.2 Effects of Increased Vascular Degradation Rate (d)

We simulated anti-angiogenic therapy by increasing the vascular degradation rate d from 0.03 to 0.06.
Figure 2 illustrates that the increased d value significantly decreases K(t), thereby restricting tumor
growth and resulting in eventual regression. This outcome is consistent with the therapeutic objectives
of anti-angiogenic agents, which diminish blood supply to limit tumor growth.

600
400

250
500

300 200
400

300 566

200 100

100
100 50

0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
t t '

Tumor Volume V(t) = Carrying Capacity K(t) = Tumor Volume V(t)

Carrying Capacity K(1)| —— Tumor Volume V(1)

a) b) c)

Carrying Capacity K(U]

Figure 2: Tumor volume and vascular capacity with increased degradation rates for
a) d=0.04,b)d=0.05and c) d =0.06 respectively, simulating anti-angiogenic therapy effects.

3.3 Influence of Reduced Angiogenesis Stimulation Rate (b)

We also explored the effect of lowering the angiogenesis stimulation rate b from 0.1 to 0.05, reflecting
the impact of limiting pro-angiogenic factors. Figure 3 shows that with a reduced b, the vascular capacity
K(t) does not increase sufficiently to sustain the tumor, resulting in a slower growth rate and reduced
final tumor size.
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Figure 3: Tumor volume and vascular capacity with decreased angiogenesis stimulation rates
a)b=0.09,b) b=0.08,c) b=0.07,d) b =0.06 and €) b = 0.05 respectively.

Tumor Volume V(t) Carrying Capacity K(l)]

3.4 Sensitivity Analysis

The tumor growth rate A determines the tumor’s intrinsic proliferative capacity. Higher A values lead to
a faster initial growth rate of V/(t), resulting in a steep increase in tumor size in the early stages. As the
tumor grows more rapidly, the demand for vascular support increases, leading to a higher K(t). However,
if A is too high, vascular support K(t) may lag behind, eventually causing a constraint on growth as the
tumor outpaces its blood supply.

In contrast, decreasing A slows tumor growth, allowing vascular capacity to keep pace with tumor
volume. This slower growth reduces the stress on angiogenic processes and may lead to a more
sustainable balance between tumor size and vascular support.
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The angiogenesis rate b controls how quickly the tumor can recruit new blood vessels to support its
growth. Higher b values lead to an increase in K(t), providing the tumor with ample vascular support
for expansion. Enhanced vascular support allows the tumor to grow more consistently without reaching
a plateau prematurely. This sustained growth is critical for large tumors that rely on continuous
vascularization.

Conversely, reducing b limits the tumor’s ability to increase K(t), leading to a reduction in tumor volume
over time as the vascular network fails to keep up with demand. Low angiogenesis rates are thus
beneficial in anti-angiogenic therapy, as they limit the tumor's growth potential by cutting off its blood

supply.

The degradation rate d represents the breakdown of the vascular network that sustains the tumor. Higher
d values accelerate vascular degradation, leading to a marked decrease in K(t), depriving the tumor of
necessary resources as illustrated in Figure 4. As K(t) declines, tumor growth stagnates, and regression
may occur due to insufficient blood supply. This is reflected in a reduction of V/(t), showing the efficacy
of increased d in limiting tumor expansion.

A lower d allows for more stable vascular capacity, resulting in gradual tumor growth, as K(t) can sustain
the tumor volume. Modulating d is therefore an effective strategy for anti-angiogenic therapies aiming
to induce vascular degradation.

3.5 Combined Effects and Interplay

If A and b are high but d is low, the model predicts rapid tumor growth toward the carrying capacity
K(t). High d with moderate A and b may keep the tumor in check, stabilizing growth or leading to
regression. The ratio b / d is crucial for angiogenesis versus degradation effects. When b > d,
angiogenesis overpowers degradation, potentially allowing growth; when d > b, degradation becomes
more significant, possibly resulting in a stable or declining tumor size.

5]

40

30

10

0 20 40 60 80 100

t

0 20 40 60 80 100
t

— Tumor Volume V(t) — Carrying Capacity K(I)J

— Tumor Volume V(t) Carrying Capacity K(l)]

a) b)

Figure 4: Sensitivity of tumor growth and vascular carrying capacity to different values of
a) A=0.194,b =0.05, and d = 0.06 and b) L =0.194, b = 0.07, and d = 0.05

Table 1 illustrates the effects of various combinations of A, b, and d on tumor growth and
vascular support, facilitating a comprehensive sensitivity analysis over a period of 100 days.
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Table 1: Various growth dynamics scenarios with all possible permutations with 1 = [0.1, 0.15, 0.2],
b =0.05, 0.1, 0.15], and d = [0.01, 0.03, 0.05] range of values.

2 b q Final Tumor Volume | Final Vascular Capacity
V (100) K (100)
0.1 0.05 0.01 30 42
0.1 0.05 0.03 12.5 16.2
0.1 0.05 0.05 3.6 4.1
0.1 0.1 0.01 249 450
0.1 0.1 0.03 78 129
0.1 0.1 0.05 145 250
0.1 0.15 0.01 1150 2400
0.1 0.15 0.03 800 1610
0.1 0.15 0.05 510 1050
0.15 0.05 0.01 46 59
0.15 0.05 0.03 18 22
0.15 0.05 0.05 4.7 5.3
0.15 0.1 0.01 615 951
0.15 0.1 0.03 360 550
0.15 0.1 0.05 188 279
0.15 0.15 0.01 4500 8001
0.15 0.15 0.03 3050 4480
0.15 0.15 0.05 1999 2495
0.2 0.05 0.01 61 74
0.2 0.05 0.03 23 27
0.2 0.05 0.05 5.6 6.2
0.2 0.1 0.01 1175 1615
0.2 0.1 0.03 661 944
0.2 0.1 0.05 346 477
0.2 0.15 0.01 11770 18315
0.2 0.15 0.03 7960 10930
0.2 0.15 0.05 5130 8190

By adjusting A, b, and d, researchers can simulate different tumor growth scenarios, analyze treatment
impacts, and optimize approaches that may inhibit growth.

4  Discussion and Conclusions

The Hahnfeldt equation model utilized in Maple offers insights into the tumor-vascular dynamics that
regulate malignant progression.

The model forecasts an initial rapid expansion of the tumor, followed by a deceleration in growth as
vascular capacity approaches its limit, indicating biological constraints imposed by angiogenesis.
Increasing d or reducing b mimics the effects of anti-angiogenic therapies, demonstrating that regulating
vascular degradation can restrict tumor growth. The model demonstrates that tumor response is
significantly influenced by variations in d and b, which are essential for vascular support. Modifying
these parameters may be essential for the advancement of targeted cancer therapies.

In this paper, we explored the growth dynamics of malignant tumors using the Hahnfeldt equation,
supported by computational analysis in Maple. The Hahnfeldt model provided a robust framework for
understanding the complex interactions between tumor cells and their vascular environment, particularly
in relation to angiogenesis and its influence on tumor growth.
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By leveraging Maple's powerful symbolic and numerical computation capabilities, we were able to
simulate various scenarios and examine the effects of different parameters on tumor development. This
approach not only allowed us to validate the theoretical aspects of the Hahnfeldt equation but also
facilitated a deeper understanding of how these dynamics can be manipulated for therapeutic purposes.

The findings underscore the importance of mathematical modeling in cancer research, particularly in
optimizing treatment strategies and predicting outcomes. The use of Maple in this context proved to be
invaluable, offering precise and efficient tools for both analysis and visualization.

Overall, this investigation highlights the potential of combining mathematical models with
computational tools to advance our understanding of tumor growth, ultimately contributing to more
effective and personalized cancer treatment approaches. Further research could expand on this work by
integrating more complex biological factors and exploring the model's application in different types of
cancers.
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ABSTRACT

This study has been planned to identify the impact of brain gym (BG) exercises on the mind for
children with mild levels of intellectual disability and to provide the more common use of BG
exercises in rehabilitation programs. A total of 24 intellectually disabled students, 10 girls, and 14
boys, aged between 6 and 18 years, studying at Bagcilar Bagak Special Education and Rehabilitation
Center School were included in the study. To identify the intelligence level of the students, in order
they have been applied Bender Gestalt Visual Perception Test and Wechlers Intelligence Test by
expert psychologist. Then while individual private training session as 6 hours per month and with
the observation of the physiotherapist 15-minute sessions three times a week have been given to the
experiment group, the control group received only private training session 6 times a month. Also
the exercises given to the experiment group have been required as homework. After 6 weeks of
training the tests which had been applied at the beginning were applied to both groups again.
Participants demonstrated significant improvements in Bender Gestalt Visual Perception Test
reducing the error score after working (p<0.05). The results obtained from the study showed that
BG exercise training applied to students with intellectual disabilities positively affected cognitive
abilities.
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Hafif Diizeyde Zihinsel Engelli Cocuklarda Brain Gym Egzersizlerinin
Zeka Uzerindeki Etkisi

OZET

Bu calisma, hafif diizeyde zihinsel engelli ¢ocuklarda brain gym (BG) zihin iizerindeki etkisini
belirlemek ve rehabilitasyon programlarinda BG’nin daha yaygin kullanilmasini saglamak amaciyla
planlanmistir. Calismaya Bagcilar Basak Ozel Egitim ve Rehabilitasyon Merkezi Okulu'nda
O0grenim goren, yaslari 6 ile 18 arasinda degisen 10 kiz ve 14 erkek olmak iizere toplam 24 zihinsel
engelli 6grenci dahil edildi. Ogrencilerin zeka diizeylerini belirlemek amaciyla uzman psikolog
esliginde Bender Gestalt Gorsel Algi Testi ve Wechlers Zeka Testi uygulanmistir. Daha sonra deney
grubuna ayda 6 saat, bireysel 6zel egitim ile birlikte fizyoterapist gdzetiminde haftada 3 giin 15'er
dakikalik BG egitimi verilirken, kontrol grubuna sadece ayda 6 kez 6zel egitim seanslar1 verilmistir.
Ayrica deney grubuna verilen egzersizler ev programi olarak verilmistir. 6 haftalik egitimden sonra
baslangicta uygulanan testler her iki gruba tekrar uygulanmistir. Katilimcilarin Bender Gestalt
Gorsel Algr Testi'nde c¢alisma sonrasinda hata puanlarinda azalma ile anlamli iyilesmeler
goriilmistiir (p<0.05). Calismadan elde edilen sonuglar, zihinsel engelli 6grencilere uygulanan BG
egitiminin zihni olumlu yonde etkiledigini gostermistir.

Anahtar Kelimeler: Brain Gym, Zihinsel engellilik, Ogrenme, Noroplastisite

1 Introduction

Intellectual disability is characterized by below-average general mental functioning and the presence
of two or more deficits in adaptive behaviors, including self-care, communication, social involvement,
academic abilities, health, safety, and employment (Maiano, Hue, & April, 2019). Research indicates
that children and adolescents with intellectual disabilities showed significantly poorer basic mobility
skills relative to their typically developing peers (Hartman, Houwen, Scherder, & Visscher, 2010;
Rintala & Loovis, 2013).

Fundamental motor skills, including basic motor functions, are crucial for neurological health and can
influence neurotransmitter release and neuroplasticity via multiple pathways (Miiller, Duderstadt,
Lessmann, & Miiller, 2020). Studies demonstrate that brain gym exercises that include simple
movements can facilitate the release of neurotransmitters like dopamine and serotonin, which are
essential for cognitive functions such as attention and memory (Chan, Jang, & Ho, 2022). Brain Gym
(BG) exercises aim to enhance cognitive function by facilitating the integration of both hemispheres of
the brain and activating various brain regions involved in learning and emotional regulation. These
exercises are based on the premise that coordinated physical movements can lead to improved brain
activity and cognitive abilities (Selano, 2023). Research conducted across various age groups supports
these findings (Adriani, Imran, Mawi, Amani, & llyas, 2020). Dhokpatil's research emphasizes that these
activities facilitate relaxing and eliminate neurotoxic waste from the brain, consequently improving
cognitive performance (Dhokpatil, Deshmukh, Varghese, Palekar, & Salekar, 2023). In this context, the
purpose of this study is to assess the impact of BG activities on the intelligence of children with
intellectual disabilities.

2 Methods

The study was approved by Istanbul University Non-Invasive Clinical Research Ethics Committee
(60116787-020/68911). The study was conducted in accordance with the principles of the Declaration
of Helsinki. Adolescents with intellectual disabilities and their families were informed about the study,
permission was obtained through signed informed consent forms.
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2.1 Participants

Thirty-three students with mild intellectual disabilities between the ages of 6 and 18 participated in the
study. Participants were mildly intellectually disabled. Information about the level of intellectual
disability was obtained from the medical health reports available at the participants’ schools.

A priori power analysis was conducted using G*Power version 3.1.9.7 (Faul et al., 2009) to determine
the required sample size for detecting a medium effect size (Cohen’s d = 0.59) with an alpha level of
0.05 and statistical power of 0.80 (1—p). The analysis indicated that a minimum of 33 participants
(approximately 16-17 per group) would be sufficient to detect a statistically significant difference using
an independent samples t-test (two-tailed). The achieved power with the initially planned sample size
(N = 33) was approximately 0.82, suggesting that the study was adequately powered to detect a moderate
effect.

Students who met the inclusion criteria participated in the study.

Inclusion criteria:

1. Have a mild intellectual disability,

2. Being able to take verbal commands,

3. Being able to do BG exercises.

Exclusion criteria;

1. Insufficient cooperation for exercise training,

2. Presence of hearing and/or visual impairment,

3. Having a health condition that prevents participation in the exercise program

Patients meeting the study criteria were prospectively randomized into the experimental or control
group, using a random-number generator.

2.2 Exercise training

The mildly mentally disabled participants in the study were evaluated by a physiotherapist (M.K.) who
would apply the BG exercises. Because 2 out of 33 students had other health problems; three additional
students were excluded from the study due to insufficient motor skills required for the exercises. The
remaining 28 students were randomly assigned to one of two groups: the experimental (BG) group and
the control group.

2.3 Brain Gym exercises program

The BG training program was determined by a research physiotherapist (MK) who has exercise and
research experience with mentally disabled individuals, using the Brain Gym Exercise book (Dennison
& Dennison, 1986). Students performed BG exercise training in pairs under the supervision of the same
physiotherapist.

The BG exercise program consists of foot bending, arm activation, abdominal breathing, ear turning,
neck rotation, crawling, the Lazy 8, the Elephant movement, the Alphabet 8, and bilateral crunch
exercises, each performed for five repetitions. The BG exercise program was conducted 15 minutes a
day, three days a week for 6 weeks with 6 hours of individual private education lessons per month.
Participants attended the program except in cases of health problems (e.qg., flu) or during public holidays.

The control group received only 6 hours of individual private education lessons per month for 6 weeks.
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2.4 Assessment

Participants were evaluated before and after six weeks of exercise training. Sociodemographic data of
the participants were recorded using a standardized form. The form included information about gender,
age, height, weight, diagnosis and medications taken.

Wechsler Intelligence Scale for Children (WISC-R) and Bender-Gestalt Visual Motor Perception Test
(BGT) were used to assess intelligence.

While the BGT was administered to each student by an expert psychologist, the 'Picture Completion'
(WRT) and 'Picture Arrangement’ (WRD) subtests of the Wechsler Intelligence Scale Test were
administered to fourteen students based on their cognitive levels. The scores they received in the first
evaluation were noted as BGT1, WRT1 and WRD1. Last evaluations were made at the end of the 6
weeks training and the scores were noted as BGT2, WRT2 and WRD2.

2.4.1 Wechsler Intelligence Scale for Children (WISC-R)

Wechsler created the Wechsler Intelligence Scale for Children (WISC) in 1949, and it underwent
revisions in 1974. Savasir and Sahin did a standardization research to convert WISC-R to Turkish. The
WISC-R has 12 subtests in total, divided into verbal and performance categories. These are six
performance (Picture Completion, Picture Arrangement, Block Design, Object Assembly, Digit
Symbol, and Labyrinths) and six verbal (General Information, Similarities, Arithmetic, Judgment,
Vocabulary, and Digit Span) scale subtests (Savasir & Sahin, 1995).

2.4.2 Bender-Gestalt Visual Motor Perception Test (BGT)

Nine geometric forms make up the Bender-Gestalt Test (BGT). The Bender developmental scoring
system developed by Koppitz in 1963 is used to assess Bender-Gestalt protocols. Every protocol
evaluates an error type as "0" or "1," that is, "present" or "absent." For each protocol, the Bender total
error score is the sum of the errors. The BGT is used to evaluate visual motor development and
associated ideas of time and location, memory, and organizing abilities. These characteristics allow the
BGT to be utilized as an intelligence test as well (Yalin & Sonuvar, 1987).

2.5 Statistical analysis

The findings were evaluated using SPSS 15 software. The significance value of statistical tests was
accepted as p < 0.05. Prior to the main analyses, the normality of the data distribution was assessed
using the Shapiro-Wilk test. Parametric tests were applied when the assumption of normality was met.
The Fisher’s Exact Test was used to determine whether the experimental and control groups significantly
differed at baseline. The difference in intelligence test scores between the experimental and control
groups before and after the study was statistically analyzed using an independent samples t-test.

3  Results

Students with mild intellectual disabilities, aged between 6 and 18 years participated in the study. At the
beginning of the study, all students enrolled in the school were evaluated for eligibility to participate. A
total of 33 students with intellectual disabilities met the study's inclusion and exclusion criteria. Two
individuals were excluded from the study due to an inability to perform BG exercises, while three others
were excluded due to neurological disorders. Twenty-eight participants who completed the study's
requirements were separated into two groups of fourteen at random. Four participants voluntarily
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withdrew from the study. The study was completed with 24 participants. Based on age classification,
the control group consisted of 13 students (ages 6-17), while the experimental group consisted of 11
students (ages 7-18). The mean ages of the students in Experimental Group and Control Group were
12, SD=0.32 and 10.53 SD= 2.75 years, respectively. Experimental Group consisted of 4 (36.4%) female
and 7 (63.6%) male students. In control group, there were 6 (46.2%) female and 7 (53.8%) male students.

Additional participant demographic data is included in Table 1.

Table 1: Participant gender distribution by study groups

Sex Experimental Group Control Group Total
Female 4 6 10
36.4 % 46.2 % 41.7 %
Male 7 7 14
63.6 % 53.8 % 58.3 %
Total 11 13 24
100 % 100 % 100 %

Fisher Chi-Square Test =0.697, p=0.473

No significant differences were observed between pre- and post-exercise training WRT and WRD
scores. However, the experimental group showed improvement by making fewer errors in the BGT after
the study (p=0.002) (Table 2).

Table 2: Comparison of WRD,WRT and BGT scores of participants.

Experimental Group Control Group
M=SD M=SD
Before training After training p* Before training After training | P*
program program program program
WRD 2.35+1.52 2.75+2.06 0.22 2.17+1.86 2.46+2.14 0.35
WRT 3.66+3.32 4.00£2.96 0.53 3.28+2.62 4.14+£3.67 0.28
BGT 12.81+4.99 9.90+4.88 0.002 11.23+3.03 11.92+3.54 0.16

M: Mean, SD: Standard Deviation, WRT:Wechsler Picture Completion ,WRD:Wechsler Picture Arrangement,
BGT: Bender-Gestalt Visual Motor Perception Test
* Independent Sample T- Test

4  Discussion

The purpose of this study was to examine how children with intellectual disabilities may benefit from
BG training incorporating specific movement patterns. Findings suggest that BG training improved
cognitive function by the end of the trial. However, although there was improvement in BGT, no change
was observed in WRT and WRD score.

Recent research has increasingly focused on the relationship between bilateral limb movements and
interhemispheric activity, particularly in individuals with intellectual disabilities (ID).According to
Morita et al., synchronized movement training over an extended period of time can improve the
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structural integrity of interhemispheric networks (Morita, Takemura, & Naito, 2023). Clinical
manifestations of interhemispheric dysfunction include language impairments, reading and
comprehension difficulties, poor detail memory, trouble performing complex mathematical
computations, and difficulties with motor tasks (Fisher, Murray, & Bundy, 1991).

Movement training is essential for individuals with intellectual disabilities, as it improves physical
fitness while also enhancing cognitive and environmental awareness. (Cenikli, Dalkili¢, & Kaya, 2018;
Jalilinasab, Saemi, & Abedanzadeh, 2022). According to the literature, several studies have shown that
both typically developing children and those in special education who undergo BG training experience
improvements in basic abilities (Panzilion, Padila, Setyawati, Harsismanto, & Sartika, 2020; Pratiwi &
Pratama, 2020). The study's findings demonstrated that BG exercise training, which consists of basic
body motions, improves central nervous system functions by facilitating hemispheric cooperation (Sele,
2019). Donezik used basic crawling movements to facilitate interhemispheric communication with
pupils who struggled with reading in his study. He discovered that after a year of research, reading errors
decreased, reading fluency improved, and the horizontal eye tracking lapses that are commonly observed
in youngsters while they read were fixed (Donczik, 2001). In our study, the children in the experimental
group showed improvement in the BGT, where vision is at the forefront, after the BG exercise training.

Furthermore, the effectiveness of BG appears to diminish when scrutinized under controlled
experimental conditions. For instance, researches indicates that while some participants may report
subjective improvements, objective measures of cognitive function do not consistently support these
claims (Ekerer, Ince, & Over, 2024; Ferree, 2001; Watson & Kelso, 2014). In the findings of the current
study, no improvement was found in the WRT and WRD score types of the experimental group.

5 Conclusion

In this study, the findings show that BG exercise training applied to children with intellectual disabilities
improved cognitive performance. Based on the findings of this study, we recommend implementing a
long-term training program that incorporates simple gross motor movements to enhance the cognitive
abilities of children with mild intellectual disabilities. Future studies should examine the long-term
effects of exercises involving body and bilateral extremity movements, such as BG, on individuals with
intellectual disabilities. Findings from this research offer an alternate strategy for meeting children’
requirements both at school and at home through the provision of suitable learning stimuli by
administrators, instructors, and parents.
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Diyabet Tiplerine Gore Yasam Kalitesi, Fiziksel Aktivite ve Uyku
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OZET

Bu ¢alisma, Tip 1 ve Tip 2 diyabetli bireylerin yasam kalitesi, fiziksel aktivite diizeyleri ve uyku
kalitelerini karsilastirmay1 amaglamaktadir. Calisma, Akyaz1 Devlet Hastanesi'nde gergeklestirilen
kesitsel bir calisma olup, 99 diyabet hastasin1 kapsamaktadir. Katilimeilar SF-36, WHOQOL, IPAQ
ve PUKI gibi gecerliligi kanitlanmis anketler ile degerlendirilmistir. Sonuglara gére, Tip 1 ve Tip 2
diyabetli bireyler arasinda yasam kalitesi acgisindan genel olarak anlamli bir fark bulunmamustir.
Ancak WHOQOL o6lgegine gore, Tip 1 diyabetli bireylerin psikolojik iyi olus diizeyleri Tip 2
diyabetlilere kiyasla anlamli olarak daha yiiksek bulunmustur (p=0,047). SF-36 anketine gore,
emosyonel rol kisitliligi ve enerji/tikenmiglik puanlart Tip 2 diyabetli bireylerde daha yiiksek
cikmustir. Fiziksel aktivite diizeyleri agisindan iki grup arasinda anlamli bir fark saptanmamstir. Uyku
kalitesi agisindan yapilan degerlendirmede, PUKI sonuglarina gore iki grup arasinda genel olarak
anlamli bir fark bulunmamis, ancak Tip 2 diyabetli bireylerin alisilmis uyku etkinligi puani, Tip 1
diyabetlilere kiyasla anlamli derecede diisiik bulunmustur (p<0,001). Bu bulgular, Tip 2 diyabetli
bireylerde psikososyal destek mekanizmalarmin gii¢lendirilmesi ve uyku diizenlerinin
iyilestirilmesine yonelik miidahalelerin 6nemini vurgulamaktadir. Calisma, diyabetli bireylerin yasam
kalitesini artirmaya yonelik saglik hizmetleri ve tedavi stratejilerinin gelistirilmesine katki
saglayabilir. Gelecekte daha genis orneklem gruplart ile yapilacak arastirmalar, diyabetin yasam
kalitesi iizerindeki etkilerini daha ayrintili sekilde inceleyerek, bireysellestirilmis miidahale
yontemleri gelistirilmesine yardimci olabilir.
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The Comparison of Quality of Life, Physical Activity and Sleep Levels
According to Diabetes Types

ABSTRACT

This study aims to compare the quality of life, physical activity levels, and sleep quality between
individuals with Type 1 and Type 2 diabetes. Conducted at Akyazi State Hospital with 99 diabetic
patients, the study utilized validated questionnaires like SF-36, WHOQOL, IPAQ, and PSQI to assess
various health aspects. While no significant overall difference in quality of life was found between
the two groups, individuals with Type 1 diabetes reported significantly higher psychological well-
being scores on the WHOQOL scale (p=0.047). In terms of emotional role limitation and
energy/fatigue, individuals with Type 2 diabetes scored higher on the SF-36 questionnaire. There was
no significant difference in physical activity levels between the two groups. In the assessment of sleep
quality, no significant difference was found between the two groups based on the PSQI results.
However, the habitual sleep efficiency score of individuals with Type 2 diabetes was significantly
lower compared to those with Type 1 diabetes (p<0.001). These results emphasize the need for
targeted psychosocial support and improvements in sleep quality for those with Type 2 diabetes,
which could significantly contribute to enhancing their overall health and well-being. The study also
highlights the importance of personalized care strategies, considering your focus on healthcare and
medical topics like stroke and dyspnea, which align with the need for holistic approaches in treating
chronic conditions like diabetes. Future research with larger sample sizes can further enrich our
understanding and aid in developing more tailored interventions.

Keywords: Diabetes, Physical activity, Quality of life, Sleep quality

1 Giris

Diyabet hastaligi, diinya genelinde her gegen giin daha da artan bir halk sagligi sorunu olup, bireylerin
yasam kalitesini ¢ok yonlii sekilde etkileyen kronik bir metabolik hastaliktir. Uluslararasi Diyabet
Federasyonu’nun (IDF) verilerine gore, diinya ¢capinda milyonlarca insan diyabetle yasamaktadir ve bu
saymnin 6niimiizdeki yillarda daha da artacagi 6ngoriilmektedir (Kafes, 2018). Diyabet, iki tiir olarak
gorlilmektedir. Tip 1 diyabet, cogunlukla ¢cocukluk veya ergenlik ¢caginda baslayan, bagisiklik sisteminin
pankreastaki insiilin iireten beta hiicrelerine zarar vermesiyle ortaya ¢ikan ve mutlak insiilin yetersizligi
ile tanimlanan bir hastaliktir. Bu bireyler yagsam boyu insiilin tedavisi almak zorundadir (Sanlitiirk vd.,
2022). Tip 2 diyabet ise genellikle ileri yaslarda ortaya ¢ikan, ancak modern yasam tarzi, sagliksiz
beslenme ve fiziksel inaktivite gibi faktorlerin etkisiyle artik daha geng¢ yas gruplarinda da goriilen bir
hastaliktir. Tip 2 diyabette viicut insiilin iiretmeye devam etse de hiicrelerin insiiline karst duyarlilig
azalmistir ve insiilin direnci gelismistir (Cevikdizici, 2024).

Tiirkiye’de tip 1 diyabetli bireylerin sayist 1 milyon civarindadir. Saglik Bakanligi'min 2015 verilerine
gore, Tiirkiye’de diyabetli bireylerin %1,3'0 tip 1 diyabetlidir. Yani, tip 1 diyabetli kisi sayisi
1.017.043"tiir. Tiirkiye’deki genel diyabet prevalansinin %13,7 civarinda oldugu g6z oniine alindiginda,
tip 1 diyabetin olduke¢a diigiik bir oran olusturdugu goriilmektedir. Tip 1 diyabet genellikle ¢ocukluk,
ergenlik ve geng erigkin yaslarda baslar. Erken teshis ve insiilin tedavisi hayat kurtaricidir. Tiirkiye’de,
ozellikle ¢ocukluk ¢agindaki tip 1 diyabet vakalarinda artis gézlemlenmistir, ancak tip 1 diyabetin tam
olarak yayilma oranlar1 net degildir (TC Saglik Bakanligi, 2015). Tiirkiye'de 6zellikle Tip 2 diyabet, son
yillarda 6nemli bir artig gostermistir. 1997-98 senelerinde yapilan Tiirkiye Diyabet Epidemiyoloji
Calismasi sonuglarina gore, diyabet goriilme sikligi %7,2 olarak belirtilmistir. Yaklasik 10 sene sonra
yapilan ikinci diyabet epidemiyoloji ¢alismasinda ise bu oran %13,7'ye ylikseldigi belirtilmistir. (TC
Saglik Bakanligi vd., 2014). Saglik Bakanligi'nin 2015 yili verilerine gore, Tiirkiye'de toplam diyabetli
birey sayist 7.112.622 (%9) olarak belirlenmistir. Bu bireylerin 6.095.579'u (%7,7) tip 2 diyabetli,
1.017.043'0 (%]1,3) ise tip 1 diyabetlidir. Turkiye'de diyabetli hasta sayisinin 10 milyonun {izerinde
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oldugunu ve diyabet prevalansinin %13,7'ye ulastigin1 gostermektedir. Uluslararas1 Diyabet Federasyonu
tarafindan yayimlanan ‘10. Diyabet Atlasi’nda 2021 yili itibar1 ile diinyadaki diyabetli birey sayis1 537
milyon iken bu saymin 2030 yilinda yaklasik %20 oraninda artarak 643 milyona ve 2045 yilinda ise (2021
yilina gore) %46 oraninda artarak 783 milyona ulasacagi ongoriilmektedir. Bu artigin baglica nedenleri
niifus artisl, yaslanma ve kentlesmenin getirdigi yasam tarzi degisimi sonucu obezite ve fiziksel
inaktivitenin artmasidir. Birgok toplumda tip 1 diyabet insidansinin da yiikseldigi ve bu artisin okul dncesi
yaslarda daha belirgin oldugu bildirilmektedir. Buna karsilik beslenme ve yasam tarzindaki yanlighklara
bagli olarak son 25-30 yilda ¢ocuklarda ve genglerde tip 2 diyabet prevalansi da artmaktadir (TC Saglik
Bakanligi vd., 2022).

Diyabetin yonetimi, sadece glukoz diizeylerinin kontrolii ile sinirli kalmayip, bireylerin yasam kalitesini
artirmaya yonelik ¢ok boyutlu bir yaklagimi gerektirir. Yasam kalitesi, bireylerin fiziksel, psikolojik ve
sosyal iyilik haliyle dogrudan iliskilidir ve diyabet gibi kronik hastaliklarda bu faktdrlerin her biri 6nemli
Olgiide etkilenmektedir (Em, 2015). Diyabetin kontrol altina alinmasinda tibbi tedavinin yani sira
bireylerin yasam tarz1 degisiklikleri biiylik 6nem tasimaktadir. Bu baglamda fiziksel aktivite, diyabet
yonetiminin temel taglarindan biri olarak kabul edilir (Solmaz, 2019). Diizenli fiziksel aktivite, insiilin
hassasiyetini artirarak kan sekeri kontroliine katki saglamakta, kardiyovaskiiler risk faktorlerini
azaltmakta ve bireyin genel sagligim1 olumlu yonde etkilemektedir. Ancak diyabetli bireylerin fiziksel
aktivite diizeylerinin farkli faktorlere bagli olarak degisebilecegi ve diyabetin getirdigi fiziksel
kisitlamalar nedeniyle bazi bireylerin diizenli egzersiz yapmada zorluk yasayabilecegi bilinmektedir
(Moghetti vd., 2020).

Uyku diizeni de diyabet yonetiminde kritik bir faktor olup, 6zellikle kan sekeri seviyeleriyle dogrudan
iligkilidir. Yapilan aragtirmalar, uyku siiresi ve kalitesindeki bozulmalarin insiilin direncini artirarak
diyabetin kontroliinii zorlagtirdigin1 gdstermektedir. Yetersiz uyku, hormonal dengeleri etkileyerek istah
artigina, stres seviyesinin yiikselmesine ve giin i¢inde yorgunluk hissine neden olabilmektedir. Ek olarak
diyabetli kisilerde sik idrara ¢ikma, gece hipoglisemileri veya kan sekeri dalgalanmalar1 gibi faktorler
uyku kalitesini olumsuz etkileyebilir. Bu nedenle uyku diizeni, diyabet yonetiminin ayrilmaz bir parcasi
olarak ele alinmalidir (Darraj, 2023). Her iki diyabet tiirtiniinde de uyku tizerindeki etkileriyle ilgili ¢esitli
bilimsel galigmalar bulunmaktadir. Ornegin, Afyon Kocatepe Universitesi'nde yapilan bir arastirma,
diyabetli kisilerin uyku kalitesi ile anksiyete diizeyleri arasindaki iligskiyi incelemistir. Bu ¢calismada, yasin
Tip 1 diyabetli kisilerde uyku kalitesi {izerinde herhangi bir etkisinin olmadigi, ancak Tip 2 diyabetli
hastalarda yasin uyku kalitesini anlamli derecede olumsuz etkiledigi saptanmigtir (Yiiksel, 2007). Ayrica,
Tip 2 diyabetli kisilerde beslenme durumu ve uyku kalitesi arasindaki iliskiyi inceleyen bir ¢alismada,
abdominal kilo aliminin ve obezite ile uyku kalitesi arasinda anlaml iliski oldugu tespit edilmistir. Bu
arastirma, diyabetli bireylerde kotii uyku kalitesinin yaygin oldugunu ve obezitenin uyku kalitesi tizerinde
olumsuz bir etkisi bulundugunu gostermektedir (Giinsel Yildirim vd., 2024). Bunun yani sira, Tip 2
diyabetli bireylerde insomni (uykusuzluk) varligin1 ve iliskili faktorleri inceleyen bir ¢alismada, uyku
bozukluklarmin Tip 2 diyabet iizerindeki negatif etkileri vurgulanmistir. Bu bulgular, uyku
bozukluklarinin diyabet yonetiminde dnemli bir rol oynadigin1 gostermektedir (Yildiz vd., 2020).

Bu galismada, iki farkli diyabeti olan kisilerin fiziksel aktivite diizeyleri, yasam kalitesi ve uyku diizenleri
arasindaki farklarin karsilagtirilmas1 amaglanmaktadir. Farkli diyabet tiplerine sahip bireylerin giinliik
yasamdaki fiziksel aktiviteleri, uyku kaliteleri ve genel yasam memnuniyetleri degerlendirilecek; bu
faktorlerin diyabet yonetimi lizerindeki etkileri incelenecektir. Calisma bulgularinin, diyabetli bireylerin
yasam kalitesini iyilestirmeye yonelik stratejilerin belirlenmesine katki saglamas1i ve saglik
profesyonelleri i¢in rehber niteliginde olmasi hedeflenmektedir.

2  Metodoloji

Arastirma, diyabet hastalariin fiziksel aktivite diizeyleri, yagsam kaliteleri, uyku diizenleri ve genel saglik
durumlarint degerlendirmeyi amacglamaktadir. Veriler, Tiirk¢e gecerlilik ve giivenilirligi kanitlanmig
standart anketler ve dl¢ekler kullanilarak toplanmistir. Katilimcilarmm glikoz diizeyleri kan drneklerinden
elde edilmistir.
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2.1  Arastirma Popiilasyonu

Aragtirmanin evrenini Akyazi Devlet Hastanesi Dabhiliye Poliklinigine basvuran diyabet hastalari
olusturmaktadir. Toplamda 99 hasta arastirmaya dahil edilmistir; bunlarin %82’si Tip 2, %18’si ise Tip 1
diyabet tanisina sahiptir. Calisma sonrast Alisilmis Uyku Etkinligi alt boyutu ile bakilan post hoc giic
analizinde; 0,907 etki biiyiikliigii ve 0,965 gii¢ bulunmustur.

2.2  Etik Kurul Onay1

Bu ¢aligma igin Sakarya Uygulamali Bilimler Universitesi Etik Kurulundan 08.09.2023 tarih ve E.96232
say1 numarali etik onay alinmistir.

2.3 Arastirma Yeri

Aragtirma, Akyazi1 Devlet Hastanesi Dahiliye Polikliniklerinde ve yatakli servislerde gergeklestirilmistir.
Hastalar hem poliklinikte ayaktan hem de yatakli tedavi siirecinde anketlere katilmislardir.

2.4 Dahil Etme ve Dislama Kriterleri

Calismaya dahil olma kriterleri; diyabet tanis1 almis olmak, en az 6 ay diyabet ge¢cmisine sahip olmak,
30-65 yas araliginda olmak ve galismaya katilmaya goniillii olma seklinde belirlenmistir. Depresyon tanisi
olan hastalar ve 30 yas alt1 ya da 65 yas iistii bireyler ¢aligmaya dahil edilmemistir.

2.5 Kullanilan Olcekler
Aragtirmada verilerin toplanmasi amaciyla kullanilan form ve 6l¢ekler asagida belirtilmistir.
2.5.1 Kisa Form-36 (SF-36)

36 sorudan olusan bir anket formudur ve her soru bir saglik alan1 hakkinda bilgi toplamay1 amaglar. Bu
alanlar, fonksiyonel kapasite, fiziksel ve duygusal rol fonksiyonlari, genel saglik algisi, bedensel agri,
sosyal fonksiyon, enerji/vitalite ve zihinsel saglik gibi konular1 kapsar. Anketteki sorular, bireyin son 4
hafta i¢inde yasadigi deneyimleri yansitmaktadir. Tirkge gecerlik giivenirliligi yapilmistir (Kaya vd.,
2018). Olgegin alt boyutlarmin Cronbach alfa degerleri 0,792-0,992 arasinda degismektedir.

2.5.2 WHO Yasam Kalitesi Ol¢cegi Kisa Formu (WHOQOL)

WHOQOL, bireylerin yasam kalitesini etkileyen fiziksel, psikolojik, sosyal ve ¢evresel faktorleri 6lgmek
icin kullanilir. Anket, 26 sorudan olusur ve dort boliimden olusur: Fiziksel Saglik boliimii; Bireylerin
gilinliik yagamlarini siirdiirmek igin fiziksel olarak ne kadar giiglii olduklarini ve yagsam kalitelerini
etkileyen fiziksel faktorleri dlger. Psikolojik Saglik boliimii; Bireylerin duygusal ve zihinsel sagliklarini
dlger ve stres, depresyon ve kaygi gibi konulari ele alir. Sosyal Iliskiler boliimii; Bireylerin sosyal aglarin,
sosyal destegi ve sosyal etkilesimleri olger. Cevresel Saglik boliimii, bireylerin yasadiklari ¢evrenin
kalitesini Olger, evlerinin, islerinin ve genel cevrelerinin sagliklarini nasil etkiledigini degerlendirir
(Fidaner vd., 1999). Genel 6lgek yapist igin CronbachAlfa degeri 0.85 olarak elde edilmis, Ozerklik
disinda boyutlarin tiimiinde alfa 0.7’ nin {izerinde bulunmustur.

2.5.3 Uluslararas: Fiziksel Aktivite Ol¢egi (IPAQ)

Fiziksel aktiviteyi degerlendirmek i¢in kullanilan bir anket olup, kisinin fiziksel aktivite diizeyini
belirlemek icin tasarlanmigtir. Anket, haftalik fiziksel aktivitelerin miktarim1 ve yogunlugunu
degerlendirmek icin kullanilir. IPAQ, bireylerin 3 ayr aktivite tiirlinde yaptiklar1 fiziksel aktiviteyi
6lemek igin tasarlanmistir: Yiiriime, orta diizeydeki aktiviteler ve yiiksek diizeydeki aktiviteler. Anket,
kisilerin fiziksel aktivitelerinin siiresini, sikligin1 ve yogunlugunu dlgerek, aktivite diizeylerini belirlemeyi
amaglar. Ayrica, anket kisinin fiziksel aktivite yapma siiresini, is, ev isleri, transport vb. nedenlerle de
sorgulamaktadir (Saglam vd., 2010). Olgegin Cronbach Alpha katsayisi 0,64-0,72 arasinda bulunmustur.
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2.5.4 Pittsburgh Uyku Kalitesi indeksi (PUKI)

Uyku kalitesini degerlendirmek icin kullanilan bir anket formudur. Bu anket, birgok alanda kullanilan bir
uyku kalitesi 6l¢lim aracidir ve psikiyatrik rahatsizliklar, kardiyovaskiiler hastaliklar ve diyabet gibi ¢esitli
saglik durumlar ile iligkili uyku sorunlarinin tespitinde kullanilir. 19 sorudan olusur ve 7 farkli uyku
kalitesi bilesenini Olcer: Uyku siiresi, uyku kalitesi, uyku siiresindeki gecikmeler, uyku siiresindeki
sikintilar, ilag kullanimi, uyku siiresindeki rahatsizliklar ve giinliik isleyis tizerindeki uyku etkisinden
olusur. Tiirkce gecerlik giivenirliligi yapilmistir (Agargiin vd., 1996). Bu ¢alismada PUKi'nin i¢ tutarlilik
giivenirlik katsayisi 0,742 olarak hesaplanmistir.

2.6 Veri Analizi

G*Power skoruna gore 99 diyabet hastasi birey ile gerceklestirilmistir. Ayrica ¢alismanin yapilacagi yas
aralig1 30-65 arasi olup veri toplama araci olarak hasta katilimecilarin yasam kalitelerini fiziksel aktivite
diizeylerini ve genel saglik durumlarimi degerlendirmek i¢in Tiirk¢e uygunlugu kanitlanmis standart
Olcekler kullanilmistir. Verilerin normla dagilim gdsterdigi bu c¢alismada, yar1 deneysel bir tasarim
kullanilmis ve katilimcilar rastgele segilmistir. Verilerin analizi, SPSS 27. siirtim istatistiksel yazilimi
kullanilarak gerceklestirilmistir. Bulgular, tanimlayici istatistikler, bireysel ve grup diizeyinde
karsilagtirmalar bagimsiz gruplarda t testi kullanilmistir.

3 Bulgular

Yapilan ¢alisma popiilasyonunu olusturan 54 kisi kadin, 45 kisi ise erkektir. Yas aralig1 en fazla olan 50-
59 aras1 olan 38 kisi iken, 36 kisi 60-65, 20 kisi 40-49 ve 5 kisi ise 30-39 yas araliginda yer almaktadir.
Egitim diizeyi oraninin en ¢ok oldugu kisim 66 kisi ile ilkokul-ortaokul iken, 15 kisi lise, 10 kisi hi¢ egitim
almamis ve 8 kisi ise iiniversite diizeyinde egitim almistir. Katilimcilarin medeni durum oranlari ise 77
kisinin evli oldugunu, 10 kisinin esi yasamiyor, 5 kisi hi¢ evlenmemis, 3 kisi ayrilmis, 3 kisi bosanmis ve
1 kisi ise evli gibi yasadigini gostermektedir. Calismanin yapildigi toplanan verilerde elde edilen
sonuclara gore 82 hasta tip 2, 17 hasta ise tip 1 diyabet tanisina sahiptir.

SF-36 anketi sonucglarina gore, karsilagtirilan iki farkli tip diyabetli kisilerin yasam kalitesine iligkin
fiziksel fonksiyon, fiziksel rol kisitliligi, duygusal rol kisitliligi, enerji ve tiikenmislik, sosyal islevsellik,
ruhsal saglik, agr1 ve genel saglik alt boyutlarinda anlamli bir fark bulunmamustir (p>0,05). Ancak Tip 2
diyabetli bireylerin emosyonel rol kisitliligi ve enerji/tiikenmislik puanlarmin daha yiiksek oldugu
gorlilmiistiir (bkz. Tablo 1).

Tablo 1: Hastalarin demografik ozellikleri ve SF-36 anketi alt parametrelerine gére diyabet tiplerinin

karstlastirilmast
Tip 1 diyabet Tip 2 diyabet P
ort std ort std

Yas 51,59 10,44 55,39 7,63 ,063
VKI 28,12 5,10 27,35 4,38 ,683
Kan glikoz diizeyi 217.53 87,60 191,79 69.70 ,298
HbAlc 7,90 1,58 8,36 1,97 ,459
Fiziksel Fonksiyon 61,18 19,41 63,78 24,98 ,209
Fiziksel Rol Kst. 27,94 32,93 33,99 34,32 ,681
Emosyonel Rol Kst. 27,45 24,25 42,89 26,06 AT9
Enerji ve Tiikenmiglik 42,65 18,04 50,79 18,97 ,878
Mental Saglik 51,53 18,70 54,20 15,99 ,355
Sosyal. Fonksiyon 62,65 24,12 55,24 25,07 ,982
Agri 52,35 29,11 58,45 30,60 ,790
Genel Saglik 50,00 16,30 47,89 16,59 ,943

WHOQOL 6lcegi alt boyutlar1 incelendiginde, genel saglik, sosyal iliskiler, fiziksel saglik ve ¢evre alt
boyutlart agisindan iki farkli diyabet grubu arasinda anlamli bir fark saptanmamistir. Yasam kalitesi
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Olceginin psikolojik durum alt boyutunda istatistiksel olarak anlamli fark oldugu bulunmustur. Bu
farkinda Tip 2 diyabetli kisilerden kaynaklandigi goriilmiistiir (p=0,047) (bkz. Tablo 2).

Tablo 2: Hastalarin WHOQOL Olcegi 'ne gore diyabet tiplerinin karsilastiriimast

Tip 1 diyabet Tip 2 diyabet p*
ort std ort std
Genel Saglik Toplam 6,12 1,73 6,32 1,31 ,306
Fiziksel Saglik Toplam 22,88 6,15 23,13 4,89 ,269
Psikolojik Durum Toplam 21,94 2,63 21,17 3,76 ,047*
Sosyal iliski Toplam 11,76 1,64 11,46 2,14 251
Cevre Toplam 32,06 4,28 30,95 4,43 912

*Bagimsiz gruplarda t testi, p<0,05

IPAQ sonuglarina gore, yiiriime, oturma siiresi, orta diizeyli fiziksel aktivite ve yogun diizeyli fiziksel
aktivite degerleri agisindan iki farkli grubun karsilastirilmasinda anlaml bir fark olmadigi goriilmiistiir
(p>0,05). Tip 2 diyabetli bireylerin genel olarak daha yiiksek fiziksel aktivite seviyesine sahip oldugu
goriilmiistiir (bkz. tablo 3).

Tablo 3: Hastalarin Uluslararas: Fiziksel Aktivite Anketi (IPAQ) a gére diyabet tiplerinin karsilastirilmasi

Tip 1 diyabet Tip 2 diyabet p*
ort std ort std
Oturma Met. Degeri 2631,06 1665,16 2839,67 2006,78 413
Yiiriime Met. Degeri 868,68 1143,39 1028,15 1634,97 797
Orta Sid. Fzk. Aktv. Met Degeri 672,94 903,24 981,77 1678,96 ,085
Siddetli Fzk. Aktv. Met Deg. 088,24 2122,82 1533,23 4250,22 ,100

*Bagimsiz gruplarda t testi, p<0,05

PUKI uyku 6lgeginin sonuglaria gére, giindiiz islev bozuklugu, uyku ilac1 kullanimi, uyku bozuklugu,
uyku siiresi, uyku gecikmesi ve 6znel uyku kalitesi alt boyutlarinin karsilastirilmasinda gruplar arasinda
anlaml1 bir fark olmadig1 goriilmiistiir (p>0,05). Ancak, Tip 2 diyabetli bireylerin alisilmis uyku etkinligi
puaninin Tip 1 diyabetli bireylere kiyasla anlamli derecede daha diisiik oldugu belirlenmistir (p<0,001)
(bkz. Tablo 4).

Tablo 4: Hastalarin Pittsburg Uyku Kalitesi Indeksine gére diyabet tiplerinin karsilastiriimast

Tip 1 diyabet Tip 2 diyabet p*
ort std ort std
Oznel Uyku Kalitesi 1,18 0,64 1,27 0,94 ,L100
Uyku Gecikmesi 1,24 0,75 1,24 0,81 , 7137
Uyku Siiresi 1,00 0,94 0,79 0,94 ,527
Alisilmig Uyku Etkinligi 0,41 0,87 1,44 1,35 <,001*
Uyku Bozuklugu 1,41 0,51 1,38 0,54 ,936
Uyku [lac1 Kullanim1 0,29 0,77 0,40 0,83 ,368
Giindiiz Islev Bozuklugu 1,00 1,12 0,89 0,89 ,112
Genel Skor 6,53 2,18 7,20 3,13 211

*Bagimsiz gruplarda t testi, p<0,05
4  Tartisma

Bu ¢alisma, iki farkli tip diyabet tipinin kisilerin fiziksel aktivite, uyku kalitesi, genel saglik ve yasam
kalitesi iizerinde olusturdugu etkiyi incelemek amaciyla gergeklestirilmistir. Arastirmada SF-36,
WHOQOL, IPAQ ve PUKI gibi standart anketler kullanilmis olup, elde edilen veriler mevcut literatiir ile
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karsilastirilmigtir.  Arastirmamiza dahil edilen bireylerin %55°1 kadin hastalardan olusmaktadir. Daha
once yapilan ¢alismalar (Bayram, 2010; Citil, 2009) da diyabet hastalarinin biiyiik bir kisminin kadin
oldugunu gostermektedir. Kadinlarin daha ¢cok sedanter yasam siirmeleri ve saglik hizmetlerine daha fazla
bagvurma egilimleri bu farkliligin nedeni olabilir. Yas araliklar1 agisindan incelendiginde, ¢aligmaya
katilan bireylerin biiyiik bir kisminin 50-59 yas grubunda oldugu goriilmiistiir. Bu bulgu da benzer sekilde
rapor edilmistir (Gomez-Peralta vd., 2018). Ancak, literatiirde beden kiitle indeksinin Tip 2 diyabet riskini
artirdigina dair ¢alismalar dikkate alindiginda, gelecekte daha genis drneklemli ¢aligmalarin yapilmasi
Onerilmektedir (Bellou vd., 2018).

Diyabetin yasam kalitesi tizerindeki etkisi, diyabetli kisiler arasinda 6nemli dl¢iide degismektedir. Her iki
diyabet tipinde de farkli zorluklar meydana gelmektedir. Arastirmalar, tip 2 diyabetin genellikle tip 1
diyabete kiyasla fiziksel, psikolojik ve sosyal yasam alanlar1 iizerinde daha belirgin bir olumsuz etkiye
sahip oldugunu belirtilmektedir. Tip 2 diyabetli kisilerde yasam kalitesi iizerine yapilan ¢aligmalarda
fiziksel saglik agisindan, tip 2 diyabet hastalar1 daha diisiik fiziksel saglik puanlar1 rapor ederken, yasl
bireyler 6zellikle komorbiditeler ve yasa bagl diisiis nedeniyle etkilenmistir (Khan vd., 2023; Rocha,
2023). Psikolojik saglik agisindan bakildiginda tip 2 diyabet, artan anksiyete ve depresyon ile iliskilidir
ve zihinsel saglig1 dnemli dl¢iide etkilemektedir (Kontoteza vd., 2022). Sosyal iliskiler boyutunda yapilan
calismalarda, sosyal etkilesimlerin genellikle gergin oldugunu ve tip 2 diyabet hastalarinin sosyal
aktivitelerde sinirliliklar yasadigi belirtilmistir (Mortuja et al., 2024). Tip 1 diyabetle karsilastirildiginda
saglik ile iliskili yasam kalitesi acisindan, tip 1 diyabetli kisiler genellikle tip 2 diyabetli kisilere kiyasla
ozellikle genel saglik degerlendirmelerinde daha iyi saglik sonuglari bildirmektedir. Ayrica
komorbiditelerin her iki diyabet tiiriinde de yasam kalitesini etkiledigi, daha yiiksek beden kitle indeksine
sahip tip 2 diyabet hastalar1 saglikla ilgili yasam kalitesinde daha 6nemli bir azalma yasadig1 belirtilmistir
(Vol¢ansek vd., 2023). Diyabetin yasam kalitesi tizerindeki olumsuz etkilerine ragmen, bazi ¢aligmalar
etkili yonetim ve destegin bu etkileri azaltabilecegini gostermektedir. Ornegin, yasam tarzi
degisikliklerine ve psikolojik destege odaklanan miidahaleler hem tip 1 diyabetli kisilerde hem de tip 2
diyabetli kisilerde yagsam kalitesini artirabilir ve bu da hasta sonuclarini iyilestirmek icin proaktif saglik
stratejilerinin gerekli oldugunu gdsterir. WHOQOL anketi bulgularina gore, iki farkli tip diyabet arasinda
fiziksel saglik, genel saglik, psikolojik durum, sosyal iligkiler ve ¢evre faktdrleri bakimindan anlamli bir
fark bulunmamuistir. Bu sonug, Yumin ve arkadaglari tarafindan yapilmis ¢alismada belirtilen, tip 2 diyabet
hastalarinda yasam kalitesinin diisik oldugu bulgusuyla celisebilir (Yimin vd., 2017). Fakat
calismamizda hastalarin diyabet siiresi, ilag kullanim diizeni ve beslenme aligkanliklar1 gibi yasam
kalitesini etkileyen faktorler ayr1 ayr1 incelenmemistir.

Diyabet tiirleri ve uyku kalitesi arasindaki iligki karmagiktir ve saglik yonetimi i¢in 6nemli etkileri vardir.
Aragtirmalar, diyabetli bireylerin, 6zellikle tip 2 diyabet kisiler, tip 1 diyabetli kisilere gore daha diisiik
uyku kalitesi yasadiklarini géstermektedir. Yapilan bir ¢alisma, diyabetli yetiskinlerin% 65.9'unun kotii
uyku kalitesi bildirdigini ve tip 2 diyabetli olanlarda daha yiiksek bir prevalans oldugunu bulmustur
(Alhogail vd., 2024). Baska bir ¢alisma, Pakistan'daki diyabetik hastalar arasinda yas, glisemik kontrol
ve komorbiditelerle énemli 6l¢iide baglantili olan %82'lik kotli uyku kalitesinin endise verici bir
prevalansimt gosterdi (Hamayal vd., 2024). Zayif glisemik kontrol, uyku kalitesinin bozulmasiyla
iligkilidir. Tip 2 diyabetli kisilerde, daha yiiksek olan HbA1c seviyeleri uyku verimliligi ile negatif iliskili
(Hur vd., 2020). Uykusuzluk ve obstriiktif uyku apnesi seker hastalarinda yaygindir, glisemik sorunlari
siddetlendirir ve komplikasyon riskini artirir(Karaagag, 2023). Hipertansiyon ve dislipidemi gibi
komorbiditeler T2DM'li olanlar arasinda yaygindir ve kotii uyku kalitesine katkida bulunur (Alhogail vd.,
2024, Hamayal vd., 2024). caligmamizdaki uyku indeksi sonuglarina gére, Tip 1 ve Tip 2 diyabet hastalar
arasinda alisilmis uyku etkinligi disinda anlamli bir fark bulunmamistir. Daha 6nce yapilan ¢aligmalar
diyabet hastalarinda uyku kalitesinin diisiik oldugunu gostermistir (Bayram, 2010; Bayram vd., 2016).
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Calismamizda ise hastalarin uyku kalitesi degerlendirilmis fakat c¢alisma siirecinde hastalarin uyku
aligkanliklar1 tizerinde herhangi bir miidahale yapilmamustir.

Diyabet tiplerinin fiziksel aktivite iizerindeki etkisi dnemlidir ve hem egzersiz yaklagimini hem de
bireylerde gézlemlenen fizyolojik tepkileri etkiler. Arastirmalar, fiziksel aktivitenin her iki tip diyabette
de siireci kolaylastirmak i¢in faydali oldugunu gostermektedir, ancak etkiler ve dneriler diyabet tipine
gore degisebilir (Hajrovi¢ vd., 2023; Kothari vd., 2024). Tip 2 diyabetli kisilerdeki glisemik kontrol
iizerinde diizenli orta derecede egzersizin aglik ve postprandial kan sekeri seviyeleri gibi glisemik
parametreleri 6nemli dlciide iyilestirdigi ve HbAlc seviyelerini diistirdiigli gosterilmistir (Hajrovi¢ vd.,
2023; Kothari vd., 2024). Ornegin, bir calisma, tutarli fiziksel aktiviteden sonra aglik kan sekerinde
160.45'ten 140.20 mg/dL'ye disiis bildirmistir (Kothari vd., 2024). Tip 1 Diyabette bireyler fiziksel
aktivite sirasinda ve sonrasinda kan sekeri seviyelerinin dikkatli bir sekilde izlenmesini gerektiren daha
fazla glisemik degiskenlik yasayabilir (Zhu vd., 2021). Amerikan Diyabet Dernegi, kuvvetlendirme
egitimi ile birlikte haftada en az 150 dakika orta yogunluklu aerobik fiziksel aktivite onermektedir. Bu,
her iki diyabet tiirii icin de gegerlidir, ancak o6zellikle tip 1 diyabet hastalar1 i¢in insiilin rejimlerinde
ayarlamalar gerekli olabilir (Ferry, 2022). Bireysel saglik durumuna ve diyabet tipine goére egzersiz
programlarii uyarlamak ¢ok onemlidir. Ornegin, tip 2 diyabetli olanlar, daha yiiksek temel VKI
nedeniyle yapilandirilmis egzersiz rejimlerinden daha fazla fayda gorebilirler (Zhu vd., 2021).
Calismamizda elde edilen fiziksel aktivite sonuglarina gore, Tip 1 ve tip 2 diyabetli bireyler arasinda
fiziksel aktivite diizeyleri bakimindan istatistiksel olarak anlamli bir fark bulunmamistir. Daha 6nce
yapilmis ¢aligmalar (Altinkapak, 2020), fiziksel aktivitenin diyabet regiilasyonu tizerinde olumlu etkileri
oldugunu gostermistir. Ancak bizim calismamizda hastalarin fiziksel aktivite seviyeleri diisiik
olabileceginden, bu etkinin yeterince gdozlemlenememis olabilecegi diisiiniilmektedir.

4.1  Cahsmamn Kisithhiklar:

Bu calismanin bazi kisitlamalar1 bulunmaktadir. Arastirma tek merkezli olup, yalnizca Akyaz1 Devlet
Hastanesi'nde gergeklestirilmis ve 99 diyabet hastasiyla sinirli kalmistir, bu da sonuglarn
genellenebilirligini azaltmaktadir. Veriler 6z bildirim anketleriyle toplanmig olup, subjektif yanlilik riski
tagimaktadir. Ayrica, diyabet siiresi, insiilin kullanim1 ve metabolik kontrol gibi 6nemli faktorler ayrintili
olarak degerlendirilmemistir. Fiziksel aktivite diizeyi yalnizca IPAQ ile dlgiilmiis olup, nesnel 6l¢iim
yontemleri kullanilmamistir. Son olarak, calismada herhangi bir miidahale yapilmamis, sadece mevcut
durum degerlendirilmistir. Bu kisitlamalar géz 6niine alindiginda, daha genis 6rneklem gruplartyla, cok
merkezli ve uzun vadeli ¢aligmalarin yapilmasi 6nerilmektedir.

5 Sonuclar

Bu calisma, Tip 1 ve Tip 2 diyabetli kisilerin fiziksel aktivite diizeyi, yasam kalitesi ve uyku kalitesi
arasindaki farkliliklart degerlendirmektedir. Bulgularimiz, iki grup arasinda genel yasam Kkalitesi
acisindan anlamli bir fark olmadigin1 géstermektedir. Ancak Tip 1 diyabetli bireylerin psikolojik iyi olug
diizeylerinin daha yiiksek oldugu, buna karsin Tip 2 diyabetli bireylerin uyku etkinliginin daha diisiik
oldugu belirlenmistir. Bu sonuglar, Tip 2 diyabetli bireylerde psikososyal destek mekanizmalarinin
giiclendirilmesi ve wuyku diizenlerinin 1iyilestirilmesine ydnelik miidahalelerin Onemini ortaya
koymaktadir. Gelecek arastirmalarda, daha genis ve ¢esitli 6rneklem gruplariyla ¢ok merkezli ¢aligmalar
yiirtitilerek sonuglarin genellenebilirligi artirilmalidir. Diyabet siiresi, metabolik kontrol, insiilin
kullanim1 ve beslenme aligkanliklar1 gibi ek faktdrler detayh sekilde incelenmelidir. Fiziksel aktivite
diizeylerinin degerlendirilmesinde nesnel Ol¢iim yontemleri (6rnegin, pedometre veya ivmedlcer)
kullanilmali, ayrica uyku kalitesine etki eden psikososyal faktorler daha kapsamli olarak ele alinmalidir.
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Miidahale calismalar1 ile yasam tarzi degisikliklerinin diyabet yOnetimine olan etkisi arastirilarak,
bireysellestirilmis saglik stratejilerinin gelistirilmesi hedeflenmelidir.

6 Beyanname
6.1 Cahsmanmn Simirlari

Calisma, tek bir hastanede yapildigi icin sonucglarin genellenebilirligi siirlidir. Diyabet hastalarinin
metabolik kontrolii, insiilin tedavisi gibi ek faktdrler ayrintili olarak incelenmemistir. Oz bildirim
anketleri kullanildigr i¢in subjektif hatalar olabilir.

6.2 Finansman kaynagi

Bu arastirma i¢in herhangi bir finansal destek alinmamistir
6.3 Rakip Cikarlar

Bu ¢alismada herhangi bir ¢ikar ¢atismasi yoktur.

6.4 Yazarlarm Katkilari

Sorumlu Yazar Abdurrahim YILDIZ: Arastirma ve/veya makale icin fikir ya da hipotezin
olusturulmasi, Sonuglara ulagmak i¢in gere¢ ve yontemlerin planlanmasi, deneylerin yapilmasi, verilerin
diizenlenmesi ve bildirilmesi i¢in sorumluluk almak, bulgularin mantikli agiklanmast ve sunumu igin
sorumluluk almak, aragtirma sirasinda literatiir taramasi ile ilgili sorumluluk almak, yazinin tiimiiniin
olusturulmasi i¢in sorumluluk almak, makaleyi teslim etmeden 6nce sadece imla ve dil bilgisi agisindan
degil aynm1 zamanda entelektiiel icerik agisindan yeniden ¢alisma yapmak.

2. Salih Bugra OZDEMIR: Arastirma ve/veya makale igin fikir ya da hipotezin olusturulmasi, Sonuglara
ulasmak icin gere¢ ve yontemlerin planlanmasi, deneylerin yapilmasi, verilerin diizenlenmesi ve
bildirilmesi i¢in sorumluluk almak, bulgularin mantikli agiklanmasi ve sunumu i¢in sorumluluk almak,
arastirma sirasinda literatiir taramasi ile ilgili sorumluluk almak, yazinin asil boliimiin olusturulmasi i¢in
sorumluluk almak.

3. Emircan KOKCU: Arastirma ve/veya makale icin fikir ya da hipotezin olusturulmasi, Sonuglara
ulasmak icin gere¢ ve yontemlerin planlanmasi, deneylerin yapilmasi, verilerin diizenlenmesi ve
bildirilmesi i¢in sorumluluk almak, bulgularin mantikli agiklanmasi ve sunumu i¢in sorumluluk almak,
arastirma sirasinda literatiir taramasi ile ilgili sorumluluk almak, yazinin asil boliimiin olusturulmasi igin
sorumluluk almak.

4. Fevziye Tiirkoglu Geng: Arastirma ve/veya makale igin fikir ya da hipotezin olusturulmasi, Sonuglara
ulagsmak icin gere¢ ve ydntemlerin planlanmasi, deneylerin yapilmasi, verilerin diizenlenmesi ve
bildirilmesi i¢in sorumluluk almak, bulgularin mantikli agiklanmasi ve sunumu i¢in sorumluluk almak,
yazinin asil béliimiin olusturulmasi ig¢in sorumluluk almak, makaleyi teslim etmeden 6nce sadece imla ve
dil bilgisi agisindan degil ayn1 zamanda entelektiiel icerik acisindan yeniden ¢alisma yapmak.

7 Insan ve Hayvanlarla ilgili Caliyma
7.1 Etik Onay

Bu calisma icin Sakarya Uygulamali Bilimler Universitesi Etik Kurulundan 08.09.2023 tarih ve E.96232
say1 numarali etik onay alinmistir.
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7.2  Bilgilendirilmis Onam

Calisma i¢in tiim katilimcilardan ¢aligmaya katilmayi kabul ettiklerine dair bilgilendirilmis onam formu
alind1.
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ABSTRACT

This study examines the relationships between eating attitudes, body appreciation, and interpersonal
outcome expectations of thinness among opera and ballet artists. Given the aesthetic and physical
demands of these performing arts, the research aims to contribute to healthier self-perceptions and
the well-being of performers. A cross-sectional study was conducted among 40 opera and 32 ballet
artists affiliated with the Istanbul State Opera and Ballet Directorate. Data were collected using the
Eating Attitudes Test Short Form (EAT-26), the Interpersonal Outcome Expectancies for Thinness
Scale (IOET), and the Body Appreciation Scale (BAS). Statistical analyses were conducted at a
significance level of 0.05 with a 95% confidence interval. Ballet dancers exhibited higher body
image investment (p=0.046) and BAS scores (p=0.006) than opera artists, indicating a stronger
emphasis on physical aesthetics. 18% of the participants demonstrated unhealthy eating attitudes,
with a notable association between income level and EAT scores (p=0.001). Analysis of BAS scores
indicated a negative correlation with body mass index (BMI), implying that individuals with higher
BMI values reported lower body satisfaction (r=-0.346; p<0.01). A significant positive correlation
was observed between IOET and EAT scores (r=0.364; p<0.01), suggesting that individuals who
associate thinness with social and professional benefits are more prone to disordered eating
behaviors. The findings underscore the vulnerability of opera and ballet artists to body
dissatisfaction and disordered eating behaviors. These results emphasize the need for healthier body
perceptions and eating behaviors in performing artists.

Keywords: Eating attitudes, Body appreciation, IOET, Body image, Opera, Ballet, Performance
artists.
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Sahne Otesinde: Opera ve Bale Sanatcilarinda Beden Memnuniyeti,
Yeme Tutumlar ve Zayifik Beklentilerinin Incelenmesi

OZET

Bu ¢aligma, opera ve bale sanat¢ilari arasinda yeme tutumlari, beden takdiri ve zayiflik beklentileri
arasindaki iligkileri incelemektedir. Arastirma, sahne sanatlarinin estetik ve fiziksel gereklilikleri
g0z oniline alindiginda, sanatgilarin daha saglikli benlik algilarina sahip olmalarina ve iyi oluslarina
katkida bulunmay1 amaglamaktadir. Caligma, Istanbul Devlet Opera ve Balesi Miidiirliigii’ne bagh
40 opera sanatgist ve 32 bale sanatgisi lizerinde kesitsel bir tasarimla gergeklestirilmistir. Veriler,
Yeme Tutum Testi Kisa Formu (YTT-26), Kisileraras1 Zayiflik Beklentileri Olgegi (IOET-TR) ve
Beden Memnuniyeti Olgegi (BMO) kullanilarak toplanmustir. Istatistiksel analizler 0,05 anlamlilik
diizeyi ve %95 giiven araliginda gerceklestirilmistir. Bale dansgilarinin, opera sanatgilarina kiyasla
beden imajina daha fazla yatirim yaptiklar1 (p=0,046) ve BMO puanlarinin daha yiiksek oldugu
(p=0,006) belirlenmistir; bu durum, fiziksel estetige daha fazla 6nem verildigini gostermektedir.
Katilimeilarin %18’inin sagliksiz yeme tutumlart sergiledigi ve gelir diizeyi ile YTT puanlari
arasinda anlamli bir iliski oldugu saptanmistir (p=0,001). BMO puanlarinin beden kiitle indeksi
(BK1) ile negatif bir korelasyon gdsterdigi bulunmustur; bu durum, daha yiiksek BKI degerine sahip
bireylerin daha diisiik beden memnuniyeti bildirdigini gostermektedir (r=-0,346; p<0,01). IOET ve
YTT puanlar1 arasinda anlamli pozitif bir korelasyon bulunmustur (r=0,364; p<0,01); bu da
zayifligin sosyal ve profesyonel avantajlar sagladigini diigiinen bireylerin bozulmus yeme davranist
gelistirmeye daha yatkin olabilecegini gostermektedir. Bulgular, opera ve bale sanatgilarinin beden
memnuniyetsizligi ve bozulmus yeme davranislari agisindan hassas olduklarini ortaya koymaktadir.
Bu sonuglar, sahne sanatcilarinda daha saglikli beden algilarinin ve yeme davraniglarinin tesvik
edilmesi gerekliligini vurgulamaktadir.

Anahtar Kelimeler: Yeme tutumlari, beden memnuniyeti, IOET, beden imaji, opera, bale, sahne
sanatcilari.

1 Introduction

Opera and ballet are two of the most esteemed and physically demanding performing arts, requiring
rigorous training, discipline, and aesthetic refinement. These art forms necessitate not only technical
excellence but also adherence to specific physical standards that influence performers' career trajectories
and self-perceptions. Consequently, the emphasis on body image and physical appearance places artists
at an increased risk of developing body dissatisfaction and disordered eating behaviors (Koutures, 2023).

The pressure to achieve and maintain a lean physique is particularly pronounced in ballet, where industry
norms often equate physical slenderness with artistic excellence. Similarly, opera artists, while not
subjected to identical aesthetic standards, may also experience body image concerns due to evolving
performance expectations and the physical demands of the profession. The interplay of artistic ambition,
professional expectations, and societal ideals contributes to the susceptibility of these performers to
unhealthy eating behaviors and psychological distress (Faria et al., 2021).

Body appreciation, a multifaceted construct encompassing cognitive, emotional, and behavioral
dimensions, plays a crucial role in an artist's overall well-being. The extent to which opera and ballet
performers internalize and respond to external expectations can significantly impact their psychological
health, self-esteem, and career longevity. Furthermore, performance anxiety may exacerbate these
issues, reinforcing maladaptive behaviors associated with body dissatisfaction and eating disorders
(Chen et al., 2024; Romano et al., 2021).

This study aims to explore the intricate relationship between eating attitudes, body satisfaction, and
expectations of thinness among opera and ballet artists. By examining these variables within a
professional performing arts context, the research seeks to provide deeper insights into the psychological
and behavioral challenges faced by these individuals. The findings may contribute to the development
of targeted interventions that promote healthier self-perceptions and support the well-being of
performers in these highly demanding artistic disciplines.
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2 Methodology
2.1 Participants and Procedure

The study was conducted cross-sectionally, in accordance with the STROBE guidelines (Ghaferi et al.,
2021), following the permission of the Turkish State Opera and Ballet Directorate General. Ethical
approval was obtained from the Istanbul Okan University Ethics Committee (Date: 22.03.2023,
Number: 163-23) under the Helsinki Declaration.

The participants encompassed opera and ballet artists affiliated with the Istanbul State Opera and Ballet
Directorate division. During the data collection period, actively performing 81 artists represented the
universe of the study. Nine of them did not volunteer to participate. The study's sample size consisted
of 72 individuals deemed sufficient based on the known universe sample account, with a minimum of
67 participants needed for a confidence level of 95% and a margin of error of 5%. Data were collected
face-to-face following the informed consent of the participants.

2.2 Measures

The data collection instrument used was a questionnaire consisting of four sections. The first section
comprises inquiries aimed at obtaining participants' socio-demographic characteristics (age, gender,
educational status, career information) and anthropometric measurements (height, body weight). The
participant's body mass indexes (BMI) were derived from the provided height and body weight
information, calculated by the researcher. The second section of the questionnaire includes the Eating
Attitudes Test Short Form (EAT-26) to assess eating attitudes. In the third section, the Interpersonal
Expectations of Thinness Scale (IEOT-TR) is included to evaluate thinness expectations. Lastly, the
fourth section includes the Body Appreciation Scale (BAS) to evaluate participants' levels of body
satisfaction.

2.2.1 Eating Attitudes Test Short Form (EAT-26):

The Eating Attitudes Test (EAT-40), originally developed by Garner, Olmstad, Bohr, and Garfinkel in
1982 for assessing susceptibility to eating disorders, has been widely used worldwide (Garner et al.,
1982). The short form of the EAT-40 was adapted into Turkish by Ergiiney Okumus and Sertel Berk in
2020 with a Cronbach’s Alpha value of 0.84 (Ergiiney-Okumus & Sertel-Berk, 2020). The short form
of the Eating Attitudes Test comprises 26 questions aimed at gaining insight into attitudes and behaviors
related to eating. The EAT-26 is particularly utilized as a rapid and practical screening tool for
identifying susceptibility to eating disorders in non-clinical groups. Scores of 20 and above obtained
from the scale indicate a disturbance in eating attitudes. The Cronbach’s Alpha value of the Turkish
scale was .84

2.2.2 Interpersonal Outcome Expectancies for Thinness Scale (IOET):

The Interpersonal Expectations of Thinness Scale (IOET) was developed by Li et al. in 2019 (Li et al.,
2019). In the same year, it was adapted to Turkish by Alim et al. with a Cronbach’s Alpha value of 0.93
as IOET-TR (Alim et al., 2019). This scale, comprising 8 gquestions, was designed to assess situations
such as expectations in susceptibility to eating disorders and the belief that thinness would bring benefits.
Evaluation of the Interpersonal Expectations of Thinness Scale: The IOET-TR scale employs a 7-point
Likert scale ranging from “strongly agree" (7) to "strongly disagree™ (1). There are no reverse-scored
items in the scale. With a minimum score of 8 and a maximum score of 56, the resulting score on the
scale reflects the proportional evaluation of participants' belief that interpersonal advantages are
associated with being thin.
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2.2.3 Body Appreciation Scale (BAS):

The Body Appreciation Scale (BAS), developed by Avalos et al. in 2005, aims to assess body
satisfaction (Avalos et al., 2005). The scale was adapted into Turkish by Bakalim and Tasdelen-Kargkay
in 2016 with a Cronbach’s Alpha value of 0.87 (Bakalim & Tasdelen-Kargkay, 2016). BAS is a 9-item
scale that measures how much an individual values and accepts their own body, and how they perceive
their body despite the ideal body standards presented by the media and society. Scores on the scale range
from a minimum of 9 to a maximum of 45, and the total score reflects individuals' level of body
appreciation in direct proportion.

2.3 Statistical Analysis

The data were analyzed using SPSS 22.0. The assumption of hormality was assessed based on skewness
and kurtosis values within the range of +1.5 (Tabachnick & Fidell, 2001). In the analytical evaluations,
the independent samples t-test, Mann-Whitney U test, one-way analysis of variance (ANOVA), Kruskal-
Wallis H test, Pearson correlation, Spearman correlation, Pearson chi-square test, Fisher's exact test, and
likelihood ratio test were utilized. Tukey's HSD test was applied for post-hoc comparisons. Statistical
analyses were conducted at a significance level of 0.05 with a 95% confidence interval.

3 Results

Among the participants, 44 (61.1%) were female, 36 (50%) were single, 40 (55.6%) were opera singers,
and 32 (44.4%) were ballet dancers. In terms of income levels, 31 participants (43.1%) reported having
an income lower than their expenses, 31 (43.1%) had an income equal to their expenses, and 10 (13.9%)
had an income exceeding their expenses. Regarding health status, 21 participants (29.2%) had a chronic
disease, and 15 participants (20.8%) reported regular medication use. The participants' mean age was
40.34£10.21 years; their mean duration of professional experience was 17.29+9.38 years; their mean
active stage time was 3.72+2.63 hours per session; and their mean weekly rehearsal time was 18.27+9.70
hours (Table 1).

Regarding eating behaviors, the mean preoccupation with eating score was 5.76+6.51, mean restriction
score was 4.63+4.6, mean social pressure score was 1.88+2.63, and mean eating attitude test total score
was 12.26+12.29. In terms of body image perceptions, the mean general body appreciation score was
27.14+£5.54, the mean body image investment score was 7.51+1.85, and the mean body appreciation
scale total score was 34.65+7. Lastly, the mean interpersonal outcome expectancies for thinness score
was 24.18+14.21 (Table 1).
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Table 1: Characteristics of Participants

n %

Gender

Female 44 61.1

Male 28 38.9
Marital Status

Married 36 50

Single 36 50
Profession

Opera Artist 40 55.6

Ballet Artist 32 44.4
Income Status

Income less than expenses 31 43.1

Income equals expenses 31 43.1

Income more than expenses 10 13.9
Chronic Disease

Yes 21 29.2

No 51 70.8
Regular Medication Use

Yes 15 20.8

No 57 79.2
Total 72 100.0

Min-Max X+s

Age (year) 22-68 40.34£10.21
Occupation Seniority (year) 0.5-42 17.29+9.38
Active Stage Time (h/week) 1-20 3.72+2.63
Rehearsal Time (h/week) 2-56 18.274+9.70
Scores from the Scales Min-Max X+s

Preoccupation with Eating (PE) 0-28 5.76+6.51

Restriction (RES) 0-21 4.63+4.6

Social Pressure (SP) 0-12 1.8842.63

Eating Attitude Test (EAT) 0-59 12.26+12.29

General Body Appreciation (GBA) 7-35 27.14£5.54

Body Image Investment (BIl) 2-10 7.51£1.85

Body Appreciation Scale (BAS) 9-45 34.65+7

Interpersonal Outcome Expectancies for Thinness (IOET) 8-56 24.18+14.21

The mean height of the participants was 170.67+8.9 cm (female: 165.5245.76; male: 178.75+6.69), their
mean body weight was 68.21+18.24 kg (female: 58.88+13.02; male: 82.88+15.5), and their mean Body
Mass Index (BMI) was 23.2+5.05 kg/m? (female: 21.48+4.64; male: 25.9+4.51). There were significant
differences between males and females in terms of height, weight, and BMI, with males having higher
values across all three variables. BMI classification revealed that 15 participants (20.8%) were
underweight, 40 (55.6%) had a normal BMI, 9 (12.5%) were overweight, and 8 (11.1%) were classified
as obese. A significant difference was observed in BMI distribution between sexes; the prevalence of
overweight and obesity was higher among males, whereas the proportion of underweight individuals
was notably higher among females. Notably, there were no male participants classified as underweight
(Table 2).

When sociodemographic characteristics were compared based on BMI classification, significant
differences were observed in terms of profession and presence of chronic illness. Ballet dancers had a
higher prevalence of underweight status compared to opera singers. Regarding health conditions, the
prevalence of chronic disease was higher among participants with obesity (Table 2).
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Table 2: Participants’ characteristics according to anthropometric measurements

Underweight Normal Overweight Obese
n % n % n % n % p
Sex
Female 15 34.1 24 54.5 1 2.3 4 9.1 <0.001%*
Male 0 0.0 16 57.1 8 28.6 4 143 )
Marriage Status
Single 7 46.7 20 50.0 5 55.6 4 50.0 0.981
Married 8 533 20 50.0 4 44.4 4 50.0 )
Profession
Opera Artist 2 13.3 21 52.5 9 100.0 8 100.0 <0.001%*
Ballet Artist 13 86.7 19 47.5 0 0.0 0 0.0 )
Income Status
Income less than expense 6 40.0 17 42.5 5 55.6 3 37.5
Income equal expense 7 46.7 18 45.0 2 222 4 50.0 0.909
Income more than expense 2 13.3 5 12.5 2 22.2 1 12.5
Chronic Disease
Presence 2 13.3 12 30.0 1 11.1 6 75.0 0.012%
Absence 13 86.7 28 70.0 8 88.9 2 25.0 )
Regular Medication Use
Yes 2 13.3 10 25.0 1 11.1 2 25.0 0.649
No 13 86.7 30 75.0 8 88.9 6 75.0 )
Female Male
Min-Max X+s Min-Max X+s
Height 154-178 165.52+5.76 165-191 178.75£6.69  |<0.001**;
Weight 44-98 58.88+13.02 58-115 82.88+15.5  |<0.001**;
BMI 16.16-34.31 21.48+4.64 21.3-37.98 25.9+4.51 <0.001**¢

Likelihood ratio, t: Independent samples t-test; *:p<0.05; **:p<0.001

A significant difference was observed in income level when comparing participants' sociodemographic
characteristics and BMI classifications based on the presence of eating disorder risk (p<0.05).
Participants with eating disorder risk had a higher proportion of those whose income exceeded their
expenses, while the proportion of those with income equal to expenses was lower (Table 3).

Table 3: Participants’ characteristics and BMI classifications according to eating disorder risk

Absence of Risk Presence of Risk

n % n % p
Sex
Female 37 62.7 7 53.8
Male 22 37.3 6 46.2 0.353
Marriage Status
Single 29 49.2 7 53.8 0.759
Married 30 50.8 6 46.2 TR
Profession
Opera Artist 32 54.2 8 61.5 0.632,
Ballet Artist 27 45.8 5 38.5 ’
Income Status
Income less than expense 26 44.1 5 38.5
Income equal expense 29 49.2 2 154 0.001%,
Income more than expense 4 6.8 6 46.2
Chronic Diseases
Absence 15 254 6 46.2 0.180s
Presence 44 74.6 7 53.8 )
Regular Medication Use
Yes 15 254 6 46.2
No 44 74.6 7 53.8 0649,
BMI Classification
Underweight 13 22.0 2 15.4
Normal 33 55.9 7 53.8 0.610.
Overweight 6 10.2 3 23.1 e
Obese 7 11.9 1 7.7

a:Pearson chi-square; b: Fisher Exact Test, c:Likelihood ratio; *:p<0.01
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A moderate negative correlation was found between participants' age and BMI values and their General
Body Appreciation and BAS scores (Table 4).

Table 4: The relationship between the scales with participants’ age, BMI, occupation seniority, active stage time,
and rehearsal times

Age BMI Occupation Seniority Active Stage Time Rehearsal Time
r r r r r
PE 0.164 0.195 0.127 0.007 -0.067
RES 0.087 -0.073 0.123 -0.098 0.046
SP 0.073 -0.169 0.053 -0.063 0.039
EAT 0.177 0.072 0.155 0.026 0.078
I0ET -0.017 -0.121 0.118 0.125 0.001
GBA -0.384* -0.367* -0.120 0.135 0.229
BIIL -0.207 -0.210 -0.025 0.153 0.153
BAS -0.358* -0.346* -0.101 0.159 0.226

r: Pearson correlation or Spearman correlation coefficient; *:p<0.01

Comparing scale scores based on participants’ characteristics, significant differences were identified
with profession, presence of chronic illness, and regular medication use. Specifically, ballet dancers had
higher General Body Appreciation, Body Image Investment, and BAS scores compared to opera singers.
Participants with chronic diseases exhibited higher Preoccupation with Eating and Eating Attitude Test
total scores, while those without chronic illnesses had higher General Body Appreciation and BAS
scores. participants who regularly used medication had significantly higher Eating Attitude Test total
scores compared to those who did not. Additionally, participants classified as underweight or normal
weight had higher mean scores in General Body Appreciation and BAS compared to individuals with
obesity. Regarding participants’ eating disorder risk, significant differences were found in
Preoccupation with Eating, Restriction, Social Pressure, and EAT scores, with higher scores among
those at risk. A significant difference was also observed in Body Image Investment scores, with higher
scores in those without eating disorder risk (Table 5).

Journal of Innovative Healthcare Practices (JOINIHP) 6(1), 30-43, 2025 36



Ahmet Murat Giinal, Ece Basarik, Gamze Celebioglu, Betiil Sema Yama¢ Uzunboy...
Beyond the Stage: Investigating Body Appreciation, Eating Attitudes, and Expectancies for Thinness in Opera...

Table 5: Participants’scores from the scales according to the characteristics, BMI classifications and eating
disorder risk

PE RES SP EAT IOET GBA BII BAS
n_Q:(Q1-Q3) Q2 (Qi-Q3) Q0 (Qi-Q3)  Q:(Qi1-Q3) X+s X+s X+s X+s
Sex
Female 44 4 (0.25-8) 4 (2-6) 1(0-3) 9.5 (5-14) 24.11+13.26 27.59+5.14 7.48+1.76 35.07+6.43
Male 28 3(0.25-10) 2(0.25-7.5) 1(0-3) 7(2.25-14.75) 24.29+15.83 26.43+6.14 7.57+2.03 34+7.89
t/z -0.093 -1.338 -0.049 -0.741 -0.050 0.866 -0.209 0.629
p 0.926 0.181 0.961 0.459 0.960 0.389 0.835 0.532
Marital Status
Single 36 3(0-9) 2.5(1-6) 1 (0-2.75) 9.5 (4-14) 25.25+13.78 27.14+6.18 7.44+1.95 34.58+7.81
Married 36 4(1-6.75) 3 (1.25-6) 1(0-3) 9 (4.25-14.75) 23.11+14.74 27.14+4.91 7.58+1.78 34.72+6.19
t/z -0.460 -0.573 -0.764 -0.485 0.636 - -0.316 -0.084
p 0.645 0.567 0.445 0.628 0.527 1.000 0.753 0.934
Profession
Opera Artist 40 5(1.25-8.75) 4.5(1-7) 1(0-2.75) 10(5.25-15.75) 22.65+12.59 25.55+5.43 7.13£1.96 32.68+7.01
Ballet Artist 32 2.5(0-6) 2 (1-6) 1(0-3.75) 6.5(2.25-13.75) 26.09+16 29.13£5.08 8+1.61 37.13+6.25
t/z -1.258 -1.027 -0.852 -1.561 -1.022 -2.855 -2.034 -2.808
p 0.208 0.304 0.394 0.119 0.310 0.006** 0.046* 0.006**
Income Status
Income less than expense 31 4 (1-7) 3 (1-8) 1(0-3) 10 (6-14) 23.29+13.64 28.1+4.41 7.74+1.75 35.84+5.53
Income equals expense 31 3 (0-6) 2 (1-5) 1(0-2) 7 (4-11) 23.42+13.12 27.03£5.31 7.52+1.67 34.55+£6.66
Income more than expense 10 11 (0.75-21) 6.5 (0-11.25) 3.5(0-8.5) 21.5(3.25-37.5) 29.3£19.08 24.5+8.51 6.8+2.62 31.3£10.91
F/y2 4.597 3.643 5.087 4.739 0.749 1.633 0.975 1.624
p 0.100 0.162 0.079 0.094 0.476 0.203 0.382 0.205
Chronic Disease
Presence 21 6 (3-12.5) 5(1-6.5) 1(0-4) 12 (8-21.5)  24.57+13.18 24.76+6.21 7+1.95 31.76+7.94
Absence 51 3(0-7) 2 (1-6) 1(0-3) 7 (4-13) 24.02+14.73 28.1244.98 7.73+1.79 35.84+6.27
t/z -2.432 -0.874 -0.567 -2.128 0.149 -2.415 -1.523 -2.317
p 0.015* 0.382 0.571 0.033* 0.882 0.018* 0.132 0.023*
Regular Medication Use
Yes 15 7(1-11) 5(1-6) 2 (0-4) 14 (10-16)  28.13+15.21 27.67+4.64 8+1.6 35.67+6
No 57  3(0-7) 3 (1-6) 1(0-3) 7 (4-12.5) 23.14+13.88 27+£5.78 7.39+1.91 34.39+7.26
t/z -1.413 -0.754 -1.633 -2.076 1.215 0.412 1.144 0.628
p 0.158 0451 0.103 0.038* 0.228 0.681 0.257 0.532
BMI Classification
Underweight 31 2(0-5) 2 (1-6) 2 (0-3) 7 (4-11) 22.47+11.84 27.93+£5.44 7.33£1.35 35.27+6.46
Normal 31 3(0-8) 4(1.25-7.75)  1(0-3) 9 (4-14.75)  26.18+15.61 28.2+4.9 7.88+1.91 36.08+6.3
Overweight 5(3-14.5) 3(1-7) 1(0-3) 10 (4.5-27)  22.56+13.94 26.56+3.21 7.33+1.58 33.89+4.57
Obese 10 6(4-10.25) 1.5(1-5.75) 0.5(0-1.75) 10(7.5-14.5) 19.25£11.29 21£7.43 6.2542.31 27.2549.62
F/y2 4.686 1.522 0.866 1.181 0.687 4473 1.890 4.077
P 0.196 0.667 0.834 0.758 0.563 0.006%* 0.140 0.010*
Post-hoc - - - - - 1.2>4 - 1.2>4
Eating Disorder Risk
Absence 59  3(0-5) 2 (1-5) 0(0-2) 7 (4-11) 23.19+14.19 27.64+5.58 7.76+1.76  35.41+7
Presence 13 17 (12.5-22) 11 (7-15) 4(3-9) 33(22.5-42) 28.69+13.93 24.85+4.9 6.38+1.94 31.23+6.14
t/z -5.630 -5.028 -4.343 -5.624 -1.270 1.669 2.516 1.987
p <0.001%**  <0.001*** <0.001%*** <0.001%*** 0.208 0.100 0.014* 0.051

t: Independent samples t-test; z: Mann Whitney U test; F: One-way ANOVA; y2: Kruskal Wallis H test value; Q1: 25. percentile; Q,: 50.
percentile; Qs: 75. percentile; *:p<0.05; **:p<0.01; ***:p<0.001

Regarding the interrelationships between participants’ scores from scales and subscales, Preoccupation
with Eating scores exhibited several significant relationships. Specifically, there was a moderate positive
correlation with Restriction, Social Pressure, and IOET scores, a strong positive correlation with EAT
scores, and a moderate negative correlation with General Body Appreciation and Body Image
Investment scores. Regarding Restriction scores, a moderate positive correlation was found with Social
Pressure scores, while a strong positive correlation was observed with EAT scores. Participants' Social
Pressure scores exhibited moderate positive correlations with both EAT and IOET scores. A moderate
positive correlation was detected between EAT and IOET scores, whereas a weak negative correlation
was found between EAT and Body Image Investment scores. The General Body Appreciation score
demonstrated a strong positive correlation with both Body Image Investment and BAS scores. Likewise,
Body Image Investment and BAS scores were strongly positively correlated (Table 6).
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Table 6: The interrelationships between the participants’scores from the scales

RES SP EAT IOET GBA BII BAS
r r r r r r r
PE 0.528*** | 0.381** | 0.837%** 0.320** -0.330** -0.387** -0.370
RES 1 0.395** 0.843 0.195 0.033 -0.084 -0.006
SP 1 0.576*** | 0.410%** 0.012 -0.072 -0.027
EAT 1 0.364** -0.141 -0.236* -0.184
IOET 1 0.112 0.114 0.119
GBA 1 0.724%%* 0.983***
Bl 1 0.838%**

r: Pearson correlation or Spearman correlation coefficient; *:p<0.05; **:p<0.01; ***:p<0.001

4 Discussion

The findings of this study provide valuable insights into the complex interplay between eating attitudes,
body appreciation, and expectations of thinness among opera and ballet artists. The results highlight the
significant influence of profession, gender, and health status on these psychological and behavioral
factors, reinforcing prior research on the heightened vulnerability of performing artists to body image-
related concerns (Kalyva et al., 2023).

The study revealed that a considerable proportion of participants exhibited unhealthy eating attitudes,
as indicated by elevated scores on the Eating Attitudes Test (EAT-26). These findings align with
previous research demonstrating that performing artists, particularly those in ballet, are at an increased
risk of developing disordered eating behaviors due to industry-imposed aesthetic and performance-
related pressures (Santo André et al., 2022). Notably, ballet dancers reported significantly higher body
investment and appreciation scores, suggesting a greater emphasis on body aesthetics, which may
contribute to an increased drive for thinness (Arcelus et al., 2014).

The relationship between income level and eating disorder risk was also notable, with individuals
reporting higher income levels being more likely to exhibit disordered eating behaviors. This finding is
consistent with studies indicating that financial stability may not necessarily mitigate psychological
stress in highly competitive artistic professions (Mikhail et al., 2023). Instead, financial security might
exacerbate perfectionistic tendencies, thereby reinforcing restrictive eating behaviors.

Body appreciation varied significantly based on professional discipline, chronic disease status, and BMI
classification. Ballet dancers displayed greater body image investment and body appreciation compared
to opera artists, supporting previous findings that dancers often develop a heightened awareness of their
bodies due to the visual nature of their performances (Swami & Harris, 2012). However, despite this
heightened investment, ballet artists also had a higher prevalence of underweight BMI classification,
reinforcing concerns about unhealthy weight-control behaviors within the discipline (de Medeiros
Eufrasio et al., 2021).

The negative correlations observed between BMI and both General Body Appreciation (GBA) and Body
Appreciation Scale (BAS) scores underscore the impact of body weight on self-perception. These results
are consistent with research suggesting that individuals with higher BMI scores are more likely to
experience body dissatisfaction due to internalized societal beauty standards (Melisse et al., 2022).
Furthermore, the presence of chronic diseases was associated with lower body appreciation and higher
preoccupation with eating, a pattern that has been identified in other studies linking health complications
to increased body image concerns (Kumar, 2023; Matos et al., 2021).

Performance anxiety and interpersonal outcome expectations of thinness emerged as significant factors
influencing the psychological well-being of participants. The correlations between social pressure with
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expectations of thinness and eating disorder risk corroborate findings from previous research indicating
that external validation and perceived societal judgments play a crucial role in shaping body-related
behaviors among performing artists (Maftei & Merlici, 2023; Polivy et al., 2022).

Additionally, the significant correlation between preoccupation with eating and interpersonal
expectations of thinness (IOET) suggests that individuals who believe thinness provides social or
professional advantages are more likely to engage in restrictive eating patterns. These results are in
agreement with studies highlighting the impact of external expectations on body dissatisfaction and
maladaptive eating behaviors in high-performance fields (Giinal et al., 2023; Rodgers et al., 2022).

Performing artists frequently experience unique psychosocial challenges that can influence their eating
behaviors and body image. Performance anxiety, occupational stress, and perfectionism are among the
most significant factors affecting their psychological well-being. Research indicates that performance
anxiety is highly prevalent among professional musicians and dancers, often linked to heightened stress
levels before and during performances (Fernholz et al., 2019). This anxiety is exacerbated by the intense
scrutiny artists face, as well as the expectation of delivering flawless performances. In opera chorus
artists, for instance, trait anxiety and occupational stress are found to be considerably higher than in
general populations, suggesting that the demanding nature of their profession significantly impacts
mental health. Moreover, perfectionism plays a crucial role in amplifying performance anxiety,
particularly when artists feel they lack control over their success, reinforcing stress-induced maladaptive
behaviors (Kenny et al., 2004).

The combination of performance anxiety and occupational stress may extend beyond psychological
distress, influencing body image concerns and eating behaviors. In professions where physical aesthetics
are closely tied to career progression, artists may experience heightened body dissatisfaction, leading to
restrictive eating patterns or disordered eating behaviors. Studies suggest that dancers, in particular,
often exhibit disturbed eating attitudes due to the persistent pressure to maintain a lean physique, a
demand imposed by both industry expectations and peer influences (Junge & Hauschild, 2023; Kalyva
et al., 2023). Similarly, opera performers, despite historically facing fewer aesthetic pressures than
dancers, may still encounter growing expectations regarding body image, impacting their self-perception
(Spahn et al., 2010). Given these challenges, future research should explore how long-term exposure to
performance-related stress contributes to changes in body image and eating behaviors, while also
investigating intervention strategies that could alleviate these negative effects. By addressing these
factors, the performing arts industry can foster a healthier and more supportive environment for artists.

Given the findings, several implications emerge for promoting healthier body image and eating
behaviors among opera and ballet artists. Firstly, structured psychoeducational programs focusing on
body positivity and self-compassion could help mitigate the adverse effects of performance pressure on
body satisfaction (Walton et al., 2025). Secondly, implementing nutritional counseling and support
interventions within performing arts institutions could serve as preventative measures against disordered
eating behaviors (Challis, 2023; Nicholas & Grafenauer, 2023). Finally, industry-wide efforts to
redefine aesthetic standards and foster a more inclusive perspective on body diversity could contribute
to long-term changes in artists' perceptions of body image and health.

5 Conclusions

The findings of this study highlight the intricate relationship between eating attitudes, body appreciation,
and expectations of thinness among opera and ballet artists. The results indicate that ballet dancers
exhibit a greater investment in body aesthetics compared to opera singers, yet they are also at a
heightened risk of disordered eating behaviors. A significant association between expectations of
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thinness and eating attitudes underscores the influence of external pressures on performers’ self-
perceptions and nutritional behaviors. The study also reveals that higher body mass index values are
negatively correlated with body appreciation, further emphasizing the impact of weight-related concerns
on performers’ psychological well-being. Additionally, financial status appears to be a relevant factor,
as individuals with higher income levels demonstrated a greater risk of unhealthy eating attitudes,
suggesting that economic stability does not necessarily protect against performance-related pressures.
These findings underscore the need for targeted interventions to foster a healthier psychological
environment for performing artists. Educational programs promoting positive body image, self-
acceptance, and nutrition awareness may help mitigate the risk of disordered eating behaviors.
Implementing structured nutritional guidance and psychological support systems within opera and ballet
institutions could aid in reducing body dissatisfaction and enhancing performers’ overall well-being.
Furthermore, industry-wide efforts to redefine aesthetic expectations in the performing arts could
contribute to a more inclusive and health-oriented professional environment.

While this study provides valuable insights, several limitations should be acknowledged. First, the cross-
sectional design precludes causal inferences. Future research should employ longitudinal methodologies
to examine how these relationships evolve over time. For instance, prospective cohort studies tracking
performers from their early training years into their professional careers could reveal how exposure to
aesthetic pressures influences changes in body satisfaction and disordered eating patterns. Additionally,
repeated-measure designs assessing fluctuations in eating attitudes and body appreciation across
different performance seasons such as during auditions, competitive selection periods, or high-intensity
rehearsal phases could provide deeper insights into the temporal dynamics of these psychological
factors. Such approaches would enhance the understanding of the long-term impacts of body image
concerns and eating behaviors in performing artists. Second, all data were collected using self-reported
measures, which may introduce response biases such as social desirability and recall bias. The reliance
on subjective assessments limits the objectivity of the findings. Future studies should consider
incorporating physiological measures (e.g., BMI trajectories, stress biomarkers) or observational
assessments (e.g., expert evaluations of body image distress) to validate self-reported data. Lastly,
although the sample is representative of the target population, the relatively small sample size may limit
the generalizability of the findings to broader artistic communities. Expanding the sample to include
performers from diverse institutions and cultural contexts could enhance the applicability of the results.
Despite these limitations, this study provides important contributions to understanding the psychological
and behavioral challenges faced by opera and ballet artists, emphasizing the need for targeted
interventions to support their well-being.

In conclusion, the study emphasizes the significant impact of professional demands and societal
expectations on the well-being of performing artists. Addressing body image concerns and promoting
healthy eating behaviors through institutional support and industry-wide reforms is crucial for
safeguarding the physical and mental health of these individuals. By fostering a more supportive
environment, the performing arts community can ensure that artistic excellence is achieved without
compromising performers' health and well-being.

6 Declarations
6.1 Study Limitations

The cross-sectional design employed in this research precludes the establishment of causal relationships
between variables. Moreover, recall bias and social desirability bias are inherent risks associated with
self-reported measures.
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OZET

Yogun bakim iiniteleri, kritik hastalarin izlenip tedavi edildigi 6zel birimlerdir. Bu birimlerde
hemsirelerin hastalarin vital bulgularini, monitorizasyon cihazlarini ve genel durumlarini dikkatle takip
etmesi, hasta giivenligi acisindan kritik 6neme sahiptir. Gece ¢alisma sartlarinin yogunlugu, dikkat ve
alg1 iizerindeki etkileri nedeniyle hemsire sagligini ve hasta giivenligini 6nemli dl¢iide etkilemektedir.
Arastirmalar, gece vardiyasinda calisan hemsirelerin %30’unun iste uyuyakaldigini, yorgunluk
nedeniyle dikkat eksikligi yasayan hemsirelerin hata yapma riskinin arttigini, haftada birden fazla gece
vardiyasinda calisan gebe kadinlarin ertesi hafta spontan diisiik yapma riskinin daha yiiksek oldugunu
gostermektedir. Vardiyali ve uzun ¢aligma saatleri, hemsirelerde uyku bozukluklari, yorgunluk, dikkat
dagmikligi ve karar verme yetisinde azalma gibi sorunlara yol agmakta, bu durum ilag hatalari, tedavi
uygulamalarinda aksakliklar ve hasta bakiminda ciddi tehlikeler yaratmaktadir. Bu durum yalnizca
hemsirelerin fiziksel ve psikolojik sagliklarinda olumsuz etkiler yaratmakla kalmayip, hasta
memnuniyetini ve bakim kalitesini de diisiirmektedir. Bu derlemenin amaci yogun bakimda g¢alisan
hemsirelerin vardiyali ve gece ¢aligma saatlerinin dikkat, algi ve uyku siireglerine olan olumsuz etkileri,
bu etkilerin hasta bakiminda yaratabilecegi risklerin neler olabilecegini gdstermek ve bu sorunlari
azaltmaya yonelik ¢6ziim onerileri sunmaktir. Ayrica yogun bakimda uykusuzluk yasayan hemsirelerin,
uyuyan hastalar1 fark etme kapasitesi iizerine odaklanmaktadir. Yogun bakim iinitelerinde hasta ve
hemsire arasindaki etkilesim, 6zellikle hemsirelerin uyku eksikligi ve dikkat seviyelerinin hasta
bakimina etkisi agisindan 6nem arz etmektedir.

Anahtar kelimeler: Gece nobeti, hasta giivenligi, hemsire, uykusuzluk, yogun bakim.
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Insomnia and Patient Safety in Intensive Care Nurses: Risks and
Solution Suggestions

ABSTRACT

Intensive care units are specialized units where critically ill patients are monitored and treated. In these
units, it is critically important for nurses to carefully track patients’ vital signs, monitoring devices, and
overall condition for ensure patient safety. The intensity of night shifts significantly affects both nurse
well-being and patient safety due to its impact on attention and perception. Research shows that 30% of
nurses working the night shift fall asleep at work, that nurses experiencing fatigue-induced inattention
have an increased risk of making errors, and that pregnant women who work more than one night shift
per week face a higher risk of spontaneous abortion in the following week. Shift work and long working
hours lead to issues such as sleep disorders, fatigue, decreased concentration, and reduced decision-
making abilities in nurses, which in turn can result in medication errors, disruptions in treatment
protocols, and serious risks in patient care. This situation not only adversely affects the physical and
psychological health of nurses but also lowers patient satisfaction and the overall quality of care. The
aim of this review is to demonstrate the negative effects of shift work and night shifts on the attention,
perception, and sleep processes of nurses working in intensive care, to identify the potential risks these
effects may pose to patient care, and to propose solutions to mitigate these issues. Additionally, the
review focuses on the capacity of nurses experiencing insomnia in intensive care to notice patients who
are asleep. The interaction between patients and nurses in intensive care units is of paramount
importance, particularly regarding how nurses’ sleep deprivation and attention levels can affect patient
care.

Keywords: Night shift, patient safety, nurse, insomnia, intensive care.

1 Giris

Insan yasaminin yaklasik iicte birini kapsayan uyku; dis uyaranlara kars: bilincin tamamen veya kismen
yitirildigi, tepki gliciiniin zayifladig1 ve cesitli fizyolojik ile psikolojik evrelerden olusan vazgegilmez
bir ihtiyagtir (Cosut, 2022; Santur & Ozsahin, 2021; Saygin & Ozgiiner, 2020). Uykudan uyanildiginda
bireyin kendini zinde ve dinlenmis hissetmesi, uyku kalitesinin belirleyici gostergesidir. Kaliteli uyku,
giindelik yagam1, emosyonel ve sosyal durumu ve dolayisiyla yasam kalitesini dogrudan etkilerken; kotii
uyku kalitesi ise giin iginde dikkat eksikligi, is performansinda disiikliik, hatalar ve kazalara neden
olabilmektedir (Cosut, 2022; Santur & Ozsahin, 2021). Yogun bakim ortaminda ise, dzellikle gece
vardiyasi, uzun ¢alisma saatleri, dngoriilemeyen programlar ve yiiksek stresin hdkim oldugu kosullar;
hemsirelik personeli eksikligine bagli artan is yiikiiyle birleserek uyku siirecini olumsuz etkilemektedir.
Bu ortamda, siirekli gelisen teknolojik cihazlarin yonetimi, siklikla istikrarsiz durumda olan hastalarin
bakimi, hasta durumundaki ince degisikliklerin tespiti, hassas klinik degerlendirmelerin yapilmasi ve
dinamik durumlara derhal miidahale edilebilmesi yiiksek derecede dikkat ve beceri gerektirmektedir. Ek
olarak, stirekli ac1 ¢eken hastalarin gozlemlenmesi, asir1 bakim ya da tibbi yararsizlik ve iletisim
eksikligi gibi faktorler de yogun bakim hemsirelerinin uyku kalitesi ve diizenini olumsuz ydnde
etkilemektedir (Gong et al., 2024; Yal¢in et al., 2020).

2 Vardiyali Calisma ve Gece Nobetlerinin Hemsire Saghg ve Hasta Giivenligi Uzerindeki
Etkileri

Hastanelerde kesintisiz, etkin ve ulagilabilir saglik hizmeti sunulabilmesi i¢in vardiyali ¢alisma sistemi
uygulanmaktadir. Bu sistem, asir1 yogunlugun Onlenmesi, mesai saatleri disinda uzman diizeyinde
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hizmet sunulmasi, sevklerin minimuma indirilmesi, rontgen, MR, tomografi gibi yiiksek maliyetli ileri
teknoloji tnitelerinin daha verimli kullanilmasi ve nitelikli saglik personelinden en iyi sekilde
yararlanilmasin1 amaglamaktadir. Fakat Saglik Bakanliginin, hemsirelerin ¢alisma kosullar ile ilgili
diizenlemelerine gore, vardiya sistemi degil ndbet sistemi vardir (Ozvurmaz & Oncii, 2018; Saglik
Bakanligi, 2015). Caligsma saatleri, hasta bakim siirekliligini saglamak amaciyla degisiklik gostermekte
ve bu kapsamda vardiyali calisma, gece vardiyalari, doniisiimlii vardiyalar ve zorunlu fazla mesailer gibi
uygulamalari igermektedir. Vardiyali ve ndbetli caligmanin en 6nemli fizyolojik etkisi uyku bozukluklari
olup, uykusuzluk ve uyku diizensizlikleri, viicut ritimlerinin bozulmasina, melatonin hormon
saliniminin azalmasina ve bagisiklik sisteminin baskilanmasina yol agmaktadir. Bu durum halsizlik,
osteoporoz, yeme bozukluklari, kanser, erken menopoz, romatoid artrit, depresyon ve ¢esitli kronik
hastaliklarin gelismesine neden olabilmektedir. Ayrica, hemsirelerde uyku bozukluklari, kas-iskelet
sistemi yaralanmalarina yol acabilmekte, konsantrasyonu azaltmakta ve dogru karar alma yetenegini
olumsuz yonde etkileyebilmektedir. Gece calismaya adapte olamamanin etkileri, ¢alisma sisteminden
ayrildiktan 10 yil sonra bile viicut iizerinde olumsuz etkilerini siirdiirebilmektedir. Diizensiz ¢alisma
programlari, ¢alisanlarin fiziksel ve ruhsal sagliklarin1 olumsuz etkilerken is performanslarinda diisiise
neden olmakta; 6zellikle vardiyali ¢calisma, kazalar, obezite, koroner arter hastaligi, , gebelik sorunlari,
felg, kanser, diyabet, Alzheimer, sirkadiyen ritimde bozulma, azalmig yasam Kkalitesi ve uyku
bozukluklariyla iligkilendirilmektedir. Bu etkiler, viicut sistemleri tizerinde gii¢lii bir 6liim sebebi olarak
degerlendirilmektedir (Min & Hong, 2022; NSF, 2025; THD, 2025; Zhang et al., 2023).

Yapilan ¢alismalarda, haftada birden fazla gece vardiyasinda calisan gebe kadinlarin, ertesi hafta
spontan diisiik yapma riskinin daha yiliksek oldugu bulunmustur. Ayrica, ilk trimesterde gece
vardiyasinda calisan gebe kadinlarin dogum sonrasi depresyon riskinin iki kat daha fazla oldugu
saptanmistir. Bununla birlikte, ilk trimesterde gece ¢alisan ve daha sonra giindiiz vardiyasina gegen gebe
kadinlarin, gece ¢alismaya devam edenlere gore erken dogum riskinin daha yiiksek oldugu belirlenmistir
(Begtrup et al., 2019; Hammer et al., 2020). Yogun bakim hemsireleri {izerinde yapilan ¢aligmalarda,
vardiyalar 12 saatten uzun oldugunda, fazla mesai yapildiginda veya haftada 40 saatten fazla
calisildiginda hata yapma riskinin 6nemli 6l¢iide arttigini, 12 saat veya daha uzun vardiyalarda ¢aligan
ve fazla mesai yapan hemsirelerde daha diisiik bakim kalitesi ve hasta giivenligi, tikenmislik, artan hata
riski ve dikkat eksikligi bildirilmistir (ANA,2023; Battle & Temblett 2018).

Aragtirmalar, vardiyali ¢aligmanin ve uzun ¢aligsma saatlerinin uyku ve sirkadiyen ritimleri bozdugunu,
aile ve is dis1 sorumluluklar i¢in harcanan zamani azaltarak saglik ve giivenlik risklerini artirdigim
gostermektedir. Ayrica uzun ¢aligma saatleri, iste tehlikelere maruz kalmayi arttirmakta ve iyilesme
stirelerini kisaltmaktadir. Bu ani etkiler stresi, yorgunlugu, olumsuz ruh halini, rahatsizlig1, fizyolojik
islev bozuklugunu ve kotii saglik davraniglarini (asir1 yeme, sigara icme ve egzersiz eksikligi vb) tesvik
etmektedir. Bunlar da hastaliklara ve yaralanmalara sebep olabilmekte, is ve ailenin ¢atigan taleplerinden
dolay1 bu durum ailelere kadar uzanabilmektedir (CDC,2020). Ulusal uyku vakfina gore yetiskinlerin
(18 - 64 yas arasi1) 7-9 saat, 65 yas ve ustiindekilerin ise; 7-8 saat uyumasi 6nerilmektedir (NSF, 2025).
Calismalar, yeterli uyku alinmadiginda insiilin ve kan sekeri sisteminin bozulabilecegini, instilin
direncinin gelisebilecegini, istah hormonlarinin dengesizleserek asir1 yeme ve obeziteye yol
acabilecegini, zihinsel iglevlerin bozulacagini, bagisiklik sisteminin zayiflayarak enfeksiyon riskini
artiracagini ve sinirsel degisikliklere neden olabilecegini, tiim bunlarin ise ¢esitli saglik sorunlarina
zemin hazirlayabilecegini gostermektedir (CDC,2020). Diizenli olarak 7 saatten az uyumak yetersiz
veya diisik kaliteli uyku yorgunlugu ve buna baglh azalmis uyanikliga, is stresine,
depresyona/anksiyeteye, tiikkenmislige, madde bagimliligina ve dliimciil olmayan yaralanmalara, yavas
tepki siiresine yol acarak 6zellikle hasta bakimiyla ilgilenen saglik ¢alisanlarinin islevini 6nemli 6l¢iide
etkilemekte, cok sayida olumsuz saglik ve giivenlik sonucuyla iliskilendirilmektedir. Yapilan
calismalarda gece vardiyasinda ¢alisan saglik galisanlarinin giinde 6 saat veya daha az uyudugu, ligte
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birinin isteyken uyuyakaldigi, 10'da 1'inden fazlasinin bir 6nceki gece iyi uyuyamadigl igin ise geg
kaldig1 bildirmektedir (CDC,2019; Min & Hong, 2022;NSF, 2025). Uykusuzluk, yorgunluk, degisken
calisma saatleri ve gece nobetleri nedeniyle dikkat ve enerji diizeyi azalan hemsirelerde, stres, artan is
yiikii, hemsire-personel orani, is akisi kesintileri ve gece vardiyalar1 gibi faktorlerin de etkisiyle ilag
uygulamalarina bagl hata ve yetersizlikler meydana gelebilmektedir. Bu durum, ¢alisanlarin sagligi ve
performansi iizerinde énemli olumsuz etkilere yol acarken, ciddi yasamsal tehlikeler olusturmakta,
yasam kalitesini ve bakim maliyetini olumsuz etkilemekte, ayn1 zamanda hastalarin gereksinimlerine
yanit verme kapasitesinde yetersizliklere ve agir sonuglara neden olabilmektedir (Di Muzio et al., 2019;
THD, 2025). iletisim eksikligi, is ortamiyla zayif iliskiler, asir1 baski, bilgi alisverisindeki kesintiler, ilag
tedavisi sirasinda yasanan aksakliklar, hemsirelik ekibinin is ylikiinii artirirken bakim gilivenligini
olumsuz yonde etkilemektedir. Ozellikle nazogastrik tedavilerle ilag uygulamalari, antibiyotiklerin doz
araligi, yiiksek riskli ilaglarin seyreltme ve konsantrasyon iglemleri ile infiizyon hizinin ayarlanmasi,
yogun bakim iinitesinde ila¢ hatasi riskinin 6énemli alanlarini olusturmaktadir (Escrivé et al., 2019;
Ghorbani, 2023; Sassaki et al.,2019; Wondmieneh et al.,2020).

3 Yogun Bakim Unitelerinde Cahsma Kosullar1 ve Uyku Kalitesinin Cahsanlar ve
Hastalar Uzerindeki Etkileri

Yogun bakim iiniteleri gelismis teknolojinin artan kullanimi, monitoér alarmlari, ventilator sesleri,
floresan 1siklarina siirekli maruz kalma nedeniyle stresli ¢aligma ortamlari olarak tanimlanmistir. Yogun
bakim hemsireleri, karmagsik klinik ortamlar1 nedeniyle diger hemsirelere gore yiiksek stres igerikli
deneyimlere daha fazla maruz kalmakta, siklikla mesleki stres faktorleri, is tiikkenmigligi, anksiyete,
depresyon, fiziksel zorlanma, psikolojik zorlanma, uzun c¢alisma saatleri ve agir is yiikii, personel
eksikligi gibi yagam kalitelerini etkileyebilecek onemli sorunlarla karsilagmaktadir (Cecere et al., 2023;
Khatatbeh, 2022; Melnyk et al., 2022). Yasamin devami i¢in gerekli olan uyku siiresindeki azalma veya
bozulma, bireylerde fizyolojik ve psikolojik yorgunluga, verimlilik kaybina ve karar verme yetisinde
bozulmalara yol acabilmektedir. Yogun bakim iinitelerinde yatan hastalar, hastalik siiresince endotrakeal
tiip takilmasi, mesane veya nazogastrik sonda uygulamalari, hasta bakimu, ilag tedavisi ve kan alma gibi
pek cok uyariciya maruz kalmakta, bu durum ise uyku siireleri ve kalitesini olumsuz yonde
etkilemektedir. Aragtirmalara goére, yogun bakim hastalarimin %50°sinden fazlasinda uyku kalitesi
bozulmakta ve yetersiz uyku; bagisiklik sisteminin zayiflamasi, solunum parametrelerinde diisiis, glikoz
toleransinda azalma, agr1 algisinda artig gibi belirtilerle iyilesme siirecini geciktirmektedir. Ayrica,
yetersiz uyku, iist solunum yolu kaslarin1 zayiflatarak ventilatér kullanim siiresini uzatmakta,
ekstiibasyon sonrasi donemi zorlastirmakta, norotoksik tiriinlerin atilimini azaltmakta ve inflamatuar
sitokinlerin artisiyla bagisiklik sistemini olumsuz yonde etkileyerek koroner kalp hastaliklarina
yatkinligi artirmaktadir. Kritik hastaliklar, yogun bakim hastalarini zihinsel, biligsel ve bagigiklik
islevleri agisindan savunmasiz birakirken, tedavi siiregleri siirekli izlem ve gozlem gerektirmektedir
(Medrzycka et al., 2018;Pagnucci et al., 2019; Yanik ve Ugras, 2022).

4 Yogun Bakimdaki Hastalarin Uyku Durumlarinin Degerlendirmesi

Teknolojik arag ve geregler 6zellikle monitorler, hasta degerlendirme siirecinde birden ¢ok parametrenin
(tagikardi, bradikardi, hipertansiyon, hipotansiyon, aritmi, tasipne gibi) izlenmesini ve bilgi akisinin
stirekliligini saglayarak, hastada gelisebilecek komplikasyonlarin ( anaflaksi, sepsis, beyin hasari, kalp
yetmezligi vb.) erken donemde tespit edilmesine olanak tanir. Bu cihazlarin olasi tehlikeler ve hatalar
konusunda uyaric1 dzelliklere sahip olmasi hem bakimin kalitesini artirir hem de hasta giivenligine
onemli katki sunar. Hasta degerlendirmesinde kapsamli ve etkili bir gdzlem hastanin klinik
durumundaki degisikliklerin erken dénemde fark edilmesini saglar (Dogdu, 2019).

Journal of Innovative Healthcare Practices (JOINIHP) 6(1), 44-53, 2025 47



Dilek Kaya, Funda Akduran, Havva Sert )
Yogun Bakim Hemsirelerinde Uykusuzluk ve Hasta Giivenligi: Riskler ve C6ziim Onerileri

Yogun bakim hastalarinda artan yas ortalamalari, anoksi-iskemi, birden fazla metabolik bozuklugun es
zamanl olarak goriilmesi ve ¢oklu organ yetmezliklerinin varligi, biling bozukluklarinin sanilandan
daha sik ortaya ¢ikmasina neden olmaktadir. Biling bozuklugu, bu gibi nedenlere bagli olarak saatler ya
da giinler igerisinde gelisebilecegi gibi, uygulanan tedaviler de bu durumu tetiklemektedir. Yogun bakim
hastalariin biiyiik bir kisminda, 6zellikle mekanik ventilatdre baglh hastalarda, sedatif ve narkotik
analjeziklerin uzun siireli infiizyon seklinde uygulanmasi, bu ilaglarin viicutta birikmesine, ilag
kesildikten sonra bile giinlerce siirebilen suur bozukluklarina sebep olmaktadir. Kullanilan sedatifler ve
mekanik ventilasyon nedeniyle hastalarla sozel iletisim kurulamamas: biling bozuklugunun
degerlendirilmesini zorlastirmaktadir. Bu durumda nérolojik muayene ile klasik olarak 151k refleksi, goz
hareketleri, korneal refleks ve solunum paterni gibi parametreler incelenerek biling diizeyinin ve beyin
sap1 reflekslerinin degerlendirilmesi biiylik 6nem tagir (Karakog, 2006).

5 Yogun Bakimda Kritik Durumlarin Yonetimi ve Hemsirelik Uygulamalar

Yogun bakim {initeleri, kritik hastaliklarin izlenip tedavi edildigi ve hasta giivenligi agisindan 6zel bir
oneme sahip birimlerdir. Bu birimlerde hemsireler, hastalarin hayati bulgularini, monitdrizasyon
cihazlarii ve genel durumlarini siirekli takip ederek, klinik durumun kétiilesmesini 6nlemeye ve siirecin
ise iyilesmesine katkida bulunurlar. Ayrica kan basinci, nabiz, solunum sayisi, oksijen satiirasyonu gibi
temel vital bulgularin yani sira, idrar ¢ikisi, viicut sicakligi, biling diizeyi ve laboratuvar degerlerindeki
degisiklikleri dikkatle izler (Dogdu et al., 2019; TTD, 2024, TYBHD, 2025). inme, miyokard
enfarktiisii, sok ve travma gibi acil onlem gerektiren durumlar1 erken fark ederek gerekli miidahale
sorumlulugunu tagirlar. Beyin damar hastaliklari, diinyada 6liimlerin ii¢iincii en sik nedeni olarak 6nemli
bir halk saglig1 sorunudur. Bu hastalarda hemsirelik uygulamalari; kan basinci kontrolii (hipertansiyon
veya hipotansiyon), biling durumu degerlendirmesi (konfiizyon, uyku hali veya biling kaybi) ve solunum
destegi gibi kritik miidahaleleri icerir. Glasgow Koma Skalas1 (GKS) ile biling durumu degerlendirilir,
fiziksel belirtiler ayrintili sekilde incelenerek erken miidahale saglanir (Topcuoglu et al., 2020). Akut bir
stire¢ olan sok, zamaninda fark edilip miidahale edilmediginde ciddi komplikasyonlara yol agabilir.
Hemgireler, solunum hizi, oksijen satiirasyonu, kan basinci, nabiz, cilt rengi ve idrar ¢ikisi (oligiiri veya
aniiri) gibi sok belirtilerini dikkatle izler. Gerekli oksijen destegini saglar, entiibasyon hazirlig1 yapar ve
sok tedavisine yonelik diger bakimlar1 gergeklestirir (Simsekoglu, 2022). Yogun bakim tnitelerinde
sikca goriilen akut kalp yetersizligi gibi ani baslangi¢li ve hizli ilerleyen sendromlar genellikle dispne,
hipoksi, tagikardi ve anksiyete gibi semptomlarla ortaya ¢ikar. Hemsireler, bu semptomlar1 erken fark
ederek oksijen destegi saglamak, entiibasyon hazirligi yapmak, EKG ¢ekmek ve troponin, miyoglobin
gibi kardiyak belirtecleri izlemek gibi gorevlerle hastanin stabilizasyonuna katkida bulunur (Tiiren,
2018). Travma hastalarinda ise kan kaybina bagl dolasim bozukluklar1 sik goriiliir. Belirtiler dolasim
sistemindeki kan hacminin azalmasi ile kan kaybinin yeri ve siddetine bagli olarak degisiklik gosterir.
Hemgsireler hipotansiyon, tasikardi ve tasipne gibi belirtileri erken farkederek hava yolu agikligini saglar,
entiibasyon hazirligi yapar ve kanamay1 durdurmaya yonelik miidahalelerde bulunur (Whittaker, 2023).

Yogun bakim hemsirelerinin uzun vardiya ve gece g¢alisma diizenleri, uyku diizenlerini bozarak
performanslarmi olumsuz etkilemekte ve hasta bakim kalitesini riske atmaktadir. Ozellikle yorgunluk
ve dikkat kaybi, hasta giivenligi lizerinde dogrudan tehdit olusturmaktadir. Dikkatli hasta takibi ve
zamaninda miidahale, bu olumsuzluklar1 azaltarak hasta sonuglarini iyilestirebilir. Kritik hasta yonetimi
sirasinda uykulu hemsirelerin olusturabilecegi riskleri en aza indirmek i¢in hem kisa hem de uzun vadeli
stratejiler uygulanabilir. Kisa vadede, hemsirelerin vardiya sirasinda her iki saatte bir 10-15 dakikalik
dinlenme aralar1 vermesi, ¢aligma siiresince 15-30 dakika arasinda planlanmis kisa sekerlemeler
yapmasi ve yemek aralarinda ek dinlenme molalar1 tanimasi, yorgunluk etkilerini azaltmada 6nemli rol
oynar (AHRQ, 2019; Caruso et al., 2019; Hobbs & Wightman, 2018; PSA, 2025; Querstret et al., 2020).
Ogle uykusundan veya uzun bir uykudan uyanildiktan sonra, bileklerin, ellerin ve yiiziin soguk suyla
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1slatilmasi, uyku ataletine bagh gecici uyusukluk, yonelim bozuklugu ve kafa karisikligini azaltarak
uyaniklig1 artirabilir (Ballesio et al., 2021). Ayrica, ortam aydinlatmasinin hastalarm uyku diizenini
bozmayacak sekilde ayarlanmasi, kafein tiiketiminin dikkatlice zamanlanmasi (uyanikliginizi ve
performansinizi artirmak igin vardiyanin ilk 2 saati icinde 150—200 mg kafein tilketmek) ve yeterli sivi
alimm igeren dikkat stratejilerinin uygulanmasi da yorgunlukla miicadelede etkili olacaktir. Gece
boyunca agir ve biiyiik 6glinler tilketmek uyaniklig1 azaltip yorgunlugu artirabileceginden, beslenme
seciminde basit sekerler yerine, 1:3 oraninda protein-karbonhidrat dengesi saglayan tam gida bazli
ogtinlerin tercih edilmesi, enerji seviyesini dengeleyerek yorgunlugu azaltabilir (Hobbs & Wightman,
2018). Uzun vadede ise, hemsirelerin uyku hijyeni ve yorgunlugun etkileri konusunda diizenli egitim
almas1 6nemlidir. Sabah ise giderken parlak 1513a maruz kalinmasi, mavi 15181 filtreleyen gozliik veya
koyu renkli giines gozliigii kullanimi gibi uygulamalar, biyolojik ritmin korunmasina yardimeci olabilir.
Melatonin aliminin dogru zamanlamayla gergeklestirilmesi konusunda bilgilendirme yapilmasi, uyku
molalart i¢in uygun ve dinlendirici alanlarin olusturulmasi ve asiri yorgunluk nedeniyle gorev
yapamayacak durumda olan hemsireler i¢in yedek personel planlarmin hazirlanmasi, uzun vadeli
yorgunluk yonetimi agisindan biiyilk 6nem tasimaktadir. Calisma kosullarinin iyilestirilmesi ve
desteklenmesiyle hasta giivenligi ve bakim kalitesinin artirilmas1 miimkiin olacaktir (AHRQ, 2019;
Ballesio et al., 2021; Caruso et al., 2019; Hobbs & Wightman, 2018; PSA, 2025; Querstret et al., 2020).

6 Hemsirelerdeki Uykusuzluk ve Yol A¢tign Sorunlarin Onlenmesi

Yorgunluk ve uykusuzluk, hemsirelerin yaptig1 hatalarin artmasina, hemsirelik bakiminin aksamasina
ve verimliligin azalmasina neden olarak hastalar1 olumsuz etkileyebilmektedir. Bu durum, bakim
hatalarindan ise gidip gelme sirasinda meydana gelen motorlu tasit kazalarina kadar toplum iizerinde
genis kapsamda olumsuz etkilere yol acabilmektedir. Bu riskleri azaltmak i¢in uyku diizeni ve
sirkadiyen ritimleri iyilestirmeye yonelik stratejiler uygulanabilir. Uykusunu iyilestiren bireylerin
performansinin arttigi, uyku kalitesi yiiksek olan kisilerin ise i tatmini, konsantrasyon, hafiza ve ruh
halinin daha iyi oldugu goriilmektedir (CDC, 2020; NSF, 2025). Hemsirelerin ve doktorlarin hasta
basina diisen oranlarinin disiiriilmesi, is ylikiinii hafifletmek ve hata oranlarini azaltmak i¢in bir adim
olarak degerlendirilebilir. Saglik calisanlari i¢in uygun ¢alisma kosullari saglanarak, giincel talimatlarla
desteklenen politika ve prosediirlere uyumun 6nemi vurgulanabilir. Bu sayede, bilissel asir1 yiikklenmeye
bagli hatalarin oniine gecilmesi miimkiin olabilir (Alyahya et al., 2021). Stres, yorgunluk hissiyle
dogrudan iligkili olup, kritik hastalara bakim saglamak hemsirelerin stres diizeyini artirabilir. Bu
nedenle, is destekli stres yonetimi programlari, yiiriiylis, yoga, bisiklete binme, meditasyon, dua ve
tefekkiir gibi basa ¢ikma stratejileri ile stresi azaltmak miimkiin olabilir. Ayrica, iletisim becerilerini
gelistirmek, kisiler arasi iligkileri giiclendirerek stresin azalmasina katki saglayabilir (Hobbs &
Wightman, 2018). 12 saatlik ¢aligma vardiyalar1 bazi tilkelerde uygulanan bir sistem olup, haftada ti¢ ya
da dort giin ¢alismay1 igermektedir (07:00-19:00 ya da 19:00-07:00). Bu sistem, hemsgirelerin daha fazla
izin giinline sahip olmasina, hastalar agisindan daha fazla bakim siirekliligine ve hastalara daha fazla
zaman ayrilmasina olanak taniyarak hata oranlarmi azaltabilmektedir (ANA, 2023). Ancak, gece
vardiyalarinda ¢alisan hemsireler genellikle kisalmis ve rahatsiz edilmis uyku bildirmektedir. Bu durum,
hemsirelerin uyku borcu biriktirmesine ve uzun vadede yorgunluk hissetmelerine neden olmaktadir
(Zhang et al., 2023). Gece vardiyasinda biyolojik ritmi desteklemek i¢in ilk saatlerde yogun 1s18a maruz
kalinabilir, ancak 04:00-05:00 saatlerinden sonra bu maruziyetten kacinilmalidir. Dinlenme alanlar
sessiz, sakin ve uygun sicaklikta olmalidir. Parlak 1siklar uykuyu engellediginden, dinlenme alanlarinda
elektronik cihazlardan uzak durulmali, ¢evresel giiriiltiiyii azaltmak i¢in kulak tikaglarn ve goz
siperlikleri gibi yardime1 materyaller kullanilmalidir (Ballesio et al., 2021; Hobbs & Wightman, 2018).
Uykuyu iyilestirmek i¢in aromaterapi, diyet takviyeleri, biligsel davranis terapisi, 1s1k terapisi, uyku
egitimi, egzersiz, vardiya programi degisikligi gibi ¢ok bilesenli miidahaleler 6nerilmektedir (Zhang et
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al.,, 2023). Tatil giinlerinde dahi uyanma ve yatma saatlerinin diizenli tutulmasi, biyolojik ritmi
destekleyerek uyku kalitesini artirabilir. Uyku dncesinde bitki ¢cay1 igmek, sakinlestirici miizik dinlemek,
kitap okumak gibi aliskanliklar, uykuya gecisi kolaylastirabilir (Ballesio et al., 2021). Arastirmalar, gece
vardiyalarinda yapilan kisa sekerlemelerin yorgunlugu azaltmada etkili oldugunu ve giindiiz
uykululugu, kardiyovaskiiler riskler ve diisiik performansi 6nledigini gostermektedir (Kagamiyama et
al., 2019; Konya et al., 2022; Li et al., 2019). Yogun bakimda, hastalar genellikle yiiksek riskli ve dar
terapotik indekse (Ornegin, insiilin) sahip ilaglara maruz kalmaktadir. Yorgunluk, ila¢ uygulama
hatalarin1 artirabilir ancak ilaglarin ¢ift kontrol edilmesi gibi 6nlemler bu hatalar1 azaltabilir, Swiss
Cheese Modeli gibi sistemler, hata olasiligin1 6nceden tespit ederek 6nlem almayi saglayabilir (Bell et
al., 2023). Ayrica elektronik receteleme, barkod tarama ve akilli infiiyon pompalar1 gibi teknolojiler de
ilag hatalarin1 6nlemeye yardimci olabilir (Bell et al., 2023; EAHP, 2023; Nixon, 2024).

7 Sonug

Yogun bakim hemsirelerinin gece vardiyalarinda karsilastiklar: uyku bozukluklar1 ve yorgunluk, dikkat
dagmikligina ve karar verme siireglerinde hata yapma riskinin artmasina neden olmaktadir. Bu durum
hasta giivenligi agisindan kritik bir sorun yaratmakta, &zellikle ilag hatalari, inflizyonlarin yanlig
ayarlanmasi ve bakim siirekliliginin aksamasi gibi durumlarin ortaya ¢ikmasina yol agmaktadir. Bu
sorunlar1 azaltmak icin, vardiya sistemlerinin yeniden diizenlenmesi, hemsirelerin uyku kalitesini
iyilestirecek ¢ozlimler uygulanmasi ve yogun bakim calisanlarinin saglik ve performansini destekleyen
politikalarin gelistirilmesi 6nemlidir. Uyku diizenini saglamaya yonelik 151k terapisi, vardiya degisimleri
ve sekerleme gibi uygulamalar yorgunlugun azaltilmasinda etkili olabilir. Ayrica, hemsirelerin dikkat
dagmikligin1 azaltacak teknolojik destek sistemlerinin yogun bakim ortamlarina entegre edilmesi
onerilmektedir. Bu Oneriler, hemsirelerin saglik ve is performansini iyilestirirken, hasta bakiminin
kalitesini ve glivenligini de artiracaktir.

8 Beyanname

8.1 Tesekkiir

Bu arastirmaya yazarlar diginda katkida bulunan bir kisi veya kurum yoktur.
8.2 Finansman Kaynagi

Finansal destek yoktur.

8.3 Cikar Catismasi

Bu calismada herhangi bir ¢ikar catismasi yoktur.

8.4 Yazar Katkilan

Dilek KAYA: Fikir gelistirme, literatiir taramasi, yazim asamasinda sorumluluk alma, revizyonlarin
yapimi, siire¢ ve yazismalari yliriitme. Sadece yazim ve dilbilgisi agisindan degil, ayn1 zamanda
entelektiiel icerik veya diger katkilar agisindan da sorumluluk alma.

Funda AKDURAN: Arastirma sirasinda literatiir taramasi i¢in sorumluluk almak, makalenin
tamaminin veya ana boliimiiniin olusturulmasi i¢in sorumluluk almak, sadece yazim ve dilbilgisi
acisindan degil, aym1 zamanda entelektiiel igerik veya diger katkilar agisindan da sorumluluk alma.
Havva SERT: Arastirma sirasinda literatiir taramasi i¢in sorumluluk almak, makalenin tamaminin veya
ana boliimiiniin olusturulmasi i¢in sorumluluk almak, sadece yazim ve dilbilgisi acisindan degil, ayni
zamanda entelektiiel icerik veya diger katkilar acisindan da sorumluluk alma.
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9 Insan ve Hayvanlarla flgili Calisma

9.1 Etik Onay

Bu ¢aligma bir derleme makalesi oldugu i¢in herhangi bir etik kurul onayina gerek yoktur.

9.2 Bilgilendirilmis Onam

Bu calisma bir derleme makalesi oldugu icin herhangi bir bilgilendirilmis onama gerek yoktur.
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