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Editorden

Merhaba,

Sizlere Universitemizin bir basarisim daha bildirmekten biiyiik bir mutluluk
duyuyorum. Istanbul Gelisim Universitesi (IGU), Yiiksekdgretim Kalite Kurulu
(YOKAK) tarafindan gerceklestirilen kurumsal akreditasyon degerlendirmesi

sonucunda 5 y1l siireyle tam akredite edildi.

Kurumsal akreditasyon, iiniversitelerin egitim, arastirma, yonetim ve topluma hizmet
alanlarinda belirlenen kalite standartlarim1 saglayip saglamadigini degerlendiren
onemli bir siirectir. YOKAK tarafindan akreditasyona yonelik yiiriitiilen titiz
degerlendirme siireci, yliksek6gretim kurumlarimin ulusal ve uluslararas1 olcekte
giiclinii artirmay, seffaf ve siirdiiriilebilir bir kalite giivencesi sistemi olusturmalarini

saglamaktadir.

Kurumsal akreditasyon almaya hak kazanan iiniversiteler, kalite siireclerini basariyla
yonettiklerini, egitimde siirdiiriilebilir gelisimi benimsediklerini ve topluma deger
katma gorevlerini etkin bir sekilde yerine getirdiklerini YOKAK tarafindan verilen bu

belge ile kanitlamaktadir.

Bu y1l 35 iiniversite YOKAK tarafindan akreditasyona yonelik degerlendirmeye alindh.
Sonuclara gore yalnizca 4 iiniversite tam akreditasyon alirken, 27 iiniversite kosullu
akreditasyon ile siirece devam etti. 4 iiniversite ise akreditasyon hakki elde edemedi.
IGU, tam akredite edilen 4 iiniversiteden biri olarak yiiksekogretimdeki kalite

standartlarini en iist diizeye tasidigini aldig1 bu belge ile bir kez daha kanitladi.

Kalite giivencesi, sadece bugiiniin degil, gelecegin {iniversitesini insa etme
sorumlulugudur. Yazarlari, hakemleri ve tiim IGUSABDER ekibi ile bu siirecte yer
almaktan gurur duydugumuzu belirtmek istiyorum. Emegi gecen herkese sonsuz

tesekkiirler.
Saglicakla kalin, saygilarimla.

Dr. Ogr. Uyesi A. Yiiksel BARUT
Editor



From the Editor

Dear All,

It is with great pleasure that I share another achievement of our university with you.
Istanbul Gelisim University (IGU) has been granted full institutional accreditation for a
period of five years following the evaluation conducted by the Higher Education Quality
Council of Tiirkiye (YOKAK).

Institutional accreditation is a critical process that assesses whether universities meet
established quality standards in education, research, administration, and community
service. The rigorous evaluation process carried out by YOKAK aims to enhance the
strength of higher education institutions both nationally and internationally, and to

support the establishment of a transparent and sustainable quality assurance system.

Universities that are awarded institutional accreditation demonstrate, through this
official recognition, that they successfully manage their quality processes, embrace
sustainable development in education, and effectively fulfill their mission of

contributing to society.

This year, 35 universities underwent accreditation evaluation by YOKAK. According to
the results, only four universities were granted full accreditation, while 27 universities
proceeded with conditional accreditation. Four universities did not achieve
accreditation. As one of the four universities to receive full accreditation, IGU has once
again proven its commitment to upholding the highest standards of quality in higher

education.

Quality assurance is not only a responsibility of today, but also a fundamental
commitment to building the university of the future. We are proud to have been part of
this process alongside the authors, reviewers, and the entire IGUSABDER team. I

extend my heartfelt thanks to everyone who contributed to this achievement.

Wishing you all the best,

Asst. Professor A. Yiikksel BARUT

Editor

xi
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Saglk Bilimleri
Fakultesi

Istanbul Gelisim Universitesi, Saglik Bilimleri Fakiiltesi'nin asagidaki Boliimleri,
Almanya merkezli Accreditation Agency in Health and Social Sciences /
Akkreditierungsagentur im Bereich Gesundheit und Soziales (AHPGS)
tarafindan 2018-2023 arasinda kosulsuz olarak akredite edilmistir:
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Hemsgirelik (Tiirkce-Ingilizce),
Odyoloji,

Saglik Yonetimi,

Sosyal Hizmet (Tiirkce-Ingilizce).

&

The Following Departments of Istanbul Gelisim University, Faculty of Health Sciences
have been unconditionally accredited by the Germany based Accreditation Agency
in Health and Social Sciences / Akkreditierungsagentur im Bereich
Gesundheit und Soziales (AHPGS) between 2018-2023:

Audiology,
Child Development (Turkish - English Tracks),
Health Management,
Nursing (Turkish - English Tracks),
Nutrition and Dietetics (Turkish - English Tracks),
Occupational Theraphy,
Physical Therapy and Rehabilitation (Turkish - English Tracks),
Social Service (Turkish - English Tracks).
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Effect of E-Sports Training on Hand Functions and Reaction Time in Young
Adults: Randomized Controlled Study”

Gizem ERGEZEN™, Ali Bugra KOSKER"*, Mert Eren SOZERI"**, Mertcan OKAN"""*,
Eray INAN"*"***

Abstract

Aim: To examine the effects of first-person shooter (FPS), a type of electronic sport that is increasingly
popular, on reaction time, hand grip and pinch strength in healthy young adults when played regularly.

Method: Forty-four young adults with similar physical activity levels completed this randomized controlled
prospective study. Participants were randomized into the study group (SG) (n=22) and the non-gaming
control group (CG) (n=22). While SG played games with the AIM LAB program for 15 minutes a day for 4
weeks, CG did not do any practice. After the demographic characteristics of all participants were noted, their
grip strength was evaluated with a hand dynamometer, pinch strength with a pinchmeter, and reaction time
with the ruler drop test. All tests were repeated at the end of 4 weeks in SG and CG.

Results: The groups were similar in terms of demographic data and baseline evaluations (p>0.05). In SG,
significant improvement was observed in strengths and reaction time after 4 weeks of practice compared to
baseline (p<0.05). CG showed no improvements in terms of hand grip and pinch strength, and reaction time
(p>0.05). There were significant differences between SG and CG in the changes in strength and reaction time
values in 4 weeks long period (p<0.05).

Conclusion: FPS played regularly for four weeks led to improvements in reaction time, hand grip and pinch
strength in young adults. Young adults who want to develop these functional components can play FPS
regularly, even if they are not gamers.

Keywords: E-Sports, gamer, hand function, reaction time.
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E-Spor Antrenmaninin Geng Yetiskinlerde El Fonksiyonlar: ve Reaksiyon Zamanina Etkisi:
Randomize Kontrollii Calisma
Oz
Amag: Popiilaritesi gittikge artan elektronik sporun bir tiirii olan birinci sahis nisanci (FPS)’nin diizenli

oynandiginda saglikli geng eriskinlerde reaksiyon zamani, el kavrama ve ¢imdik kuvvetine olan etkisini
incelemektir.

Yontem: Bu randomize kontrollii prospektif ¢alismay1 benzer fiziksel aktivite seviyelerindeki 44 geng
yetigkin tamamladi. Katiimcilar calisma grubu (CG)(n=22) ve oyun oynamayan kontrol grubuna
(KG)(n=22) randomize edildi. CG 4 hafta boyunca, giinde 15 dakikalik AIM LAB programu ile oyun oynarken,
KG higbir uygulama yapmadi. Tiim katihimecilarin demografik 6zellikleri not edildikten sonra baslangig
kavrama kuvvetleri el dinamometresi ile, cimdik kuvveti pinchmetre ile, reaksiyon zamani Ruler Drop testi
ile degerlendirildi. Tiim testlemeler CG ve KG'de 4 haftanin sonunda tekrarlandi.

Bulgular: Demografik veriler ve baslangic degerlendirmeleri yoniinden gruplar benzerdi (p>0,05). CG'de
4 hafta sonunda tiim parametrelerde baglangica gore anlamli iyilesme gozlendi (p<0,05). KG, el kavrama ve
cimdikleme kuvveti ile reaksiyon siiresi agisindan herhangi bir gelisme gostermedi (p>0,05). Dort haftalik
periyotta kuvvet ve reaksiyon siiresi degerlerindeki degisimler acisindan CG ve KG arasinda anlamh fark
vardi (p<0,05).

Sonug: Dort hafta boyunca diizenli olarak oynanan FPS, geng yetigkinlerde reaksiyon zamani, el kavrama
ve ¢imdik kuvvetinde iyilesmeye sebep olmustur. Bu fonksiyonel bilesenleri gelistirmek isteyen genc
yetigkinler, oyuncu olmasa da diizenli olarak FPS oynayabilir.

Anahtar Sozciikler: E-Spor, oyuncu, reaksiyon zamani, el fonksiyonu.

Introduction

Thanks to its rapidly increasing momentum, technology has contributed to the
emergence of developments in the field of sports, as in every field. Both playing
competitive video games and watching the games with excitement have given rise to the
concept of electronic sports (e-Sports)'. It is a branch that emerged in the 1990s as a
result of the blending of the concepts of "game" and "sport". E-Sports can be defined as
an organized sports branch in which individuals or teams compete with each other to
achieve a certain goal through video games'. E-Sports is an online, interactive and
multiplayer competition system that requires sensorimotor skills as in traditional team
sports, as well as strategic skills such as tactics, logistics, team cooperation and analyzing
the game situation2. In addition, this sport can be practiced in a virtual environment, it
does not require serious physical resources in terms of equipment and facilities
compared to other sports branches, it does not cause muscle fatigue, it is accessible, can
be played individually or in teams, and most importantly, can be played in an organized
manner with a team3. The most popular genres of e-Sports are first-person shooter
(FPS), real-time strategy (RTS) and sports games. In FPS games, the virtual environment
of the game is controlled with a virtual avatar, and the hand of this avatar and the tools
they use appear on the screen4.

New generation e-Sports allow players to demonstrate their skills more actively than
ordinary computer games, to use the mouse and keyboard skillfully, and in addition to
reveal strategic and tactical thinking skillss. It is known that games have positive features
such as increasing attention, hand-eye coordination and multitasking abilities. It is also
suggested that RTS games can improve cognitive function, and action games can be used
as an exercise to increase reaction time®.
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Hand-eye coordination is the ability to process visual signals in the mind and create
appropriate motor responses to the hand, such as reaching and grasping. This ability
enables the hands and eyes to work in coordination, allowing us to maintain our daily
functions. The developed ability is closely related to the person's daily independence,
education and social success’. Reaction time is a concept related to hand-eye
coordination that represents the time between receiving a sudden and unexpected
stimulus and the minimal reaction given in response to the stimulus. Reaction time is a
critical component to athlete success, the faster the reaction the individual is more likely
to continue the game or avoid dangers. Shortening the reaction time improves response
readiness and cognition?.

There are many studies proving the natural connection between e-Sports and hand-eye
coordinationo-2, RTS, played 5-10 hours a week, increases the transfer effect, in which
the information learned in one scenario can be used for different purposes in another
scenario, the change in the spatial perception of those who play FPS for 30 days is
higher than those who do not play video games*, and e-Sports has a significant effect on
spatial perception and reaction time?2.

However, no studies have been found in the literature investigating how reaction time,
hand grip and pinch strength are affected in young adults playing FPS. This randomized
controlled study is planned to examine the effect of FPS e-sports on hand functions and
reaction time. Our hypothesis is that e-sports will improve hand functions and reaction
time.

Material and Methods

This prospective, randomized controlled study, based on volunteerism, completed by 44
healthy university students between the ages of 18-25, was conducted at Istanbul
Medipol University between March 2022 and December 2023. This study was approved
by the Non-Interventional Research Ethics Committee of Istanbul Medipol University
(No: E-10840098-772.02-6695 Date: 27.12.2021). The procedures followed during the
study were in accordance with the 2008 Declaration of Helsinki.

Male and female young adult students with similar physical activity levels who had not
participated in any e-sports activities before, were included in the study. The
International Physical Activity Questionnaire (IPAQ) was used to determine the physical
activity levels of the participants and minimally active participants were included in the
study. Those with cognitive problems, a history of injuries involving the hand, arm or
shoulder that might interfere with evaluations and playing, or those with neuromuscular
or musculoskeletal problems were excluded from the study. Of the 56 students who
applied, 44 met the inclusion criteria and were included in the study. Participants were
first categorized based on their voluntary engagement in e-sports activities. Those who
actively participated in e-sports were considered potential candidates for the study group
(SG), while those who did not play video games were considered for the control group
(CG). Randomization was then performed separately within these two categories using a
computer-generated random number sequence (www.random.org) to assign 22 students
to each group. This approach ensured that participants were randomly allocated within
their respective categories while maintaining the distinction between e-sports players
and non-players.

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder

Contact: igusabder@gelisim.edu.tr



https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr
http://www.random.org/

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 1-11.

Assessment

After the age, height, weight and gender characteristics of the individuals were noted,
grip strength was measured with a hand dynamometer (Baseline®Synamometer-
Smedley Spring, NewYork, USA), pinch strength was measured with a pinchmeter
(Baseline Hydraulic Pinch Gauge, Patterson Medical, Bolingbrook, IL), and reaction
time was evaluated with the ruler drop test. All tests were repeated at the end of 4 weeks
in SG and CG.

Handgrip strength: The individual was seated on a chair with back support, with his
feet flat on the ground, and the shoulder was positioned in adduction, the elbow in 90°
flexion, and the forearm and wrist in neutral flexion and rotation. By applying maximum
force for 3 seconds with the dominant hand, the device was asked to squeeze 3 times with
15-second intervals. The average of 3 trials was recorded and the force was measured in
kilograms with an accuracy of 0.1 kg's.

Pinch strength: Which is an important criteria for measuring hand fine motor skills,
was evaluated with a pinchmeter in the standard position recommended by the American
Association of Hand Therapists. Key pinch measurement was performed by sitting the
individual upright on a chair with the shoulder in adduction and neutral rotation, the
elbow in 90 degrees of flexion, and the forearm supported in neutral rotation. Three
evaluations were made, with a 30-second rest between repetitions, and their average was
taken as the outcome measure?4.

Reaction time: Ruler drop test is technically based on measuring the sum of reaction
time and action time. In this test, the person to be tested was seated on a chair in a
position where he could put his elbow on the edge of the table. The ruler was held
perpendicular to the ground, parallel to the participant's thumb and index finger. After
the tester gave the 'ready’ command, assessor kept a random number between 1 and 3 in
his mind, silently counted up to that number and left the ruler when the time was up.
The participants were asked to hold the ruler as fast as they could and the number their
thumb hit was noted. Each participant was given a period of habituation to the 3-repeat
test, and then the test was repeated 12 times. For each participant, the 3 results with the
fastest and slowest reactions were excluded from evaluation and the average of the other
6 results was taken and noted’s.

E-Sports Activity

AIM LAB program, one of the FPS games, has adopted a working principle that involves
shooting rapidly at objects appearing on the screen and/or tracking those objectst®.
Players can often create their own playlist with various options within this program. In
the 15-minute program we designed for this research; There were sphere tracking, plane
shooting, detection, line tracking and reaction shooting options. The game was played by
the study group for 4 weeks, everyday.

Game Scenario

Sphere tracking: Focuses on following the moving sphere as best as possible with the
mouse cursor on the computer plane. For every second the mouse cursor is spent on the
sphere, the user earns points (Fig. 1).
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Figure 1. AIM LAB game, sphere tracking scenario

Plane shooting: Three targets appear randomly on the invisible plane on the screen.
When one of the targets is hit, a new target appears and there are always three targets on
the screen. Participants start by focusing on any of three targets, earning points for each
target hit and losing points for each missed shot (Fig. 2).

Figure 2. AIM LAB game, shooting on the plane scenario

2851 Los2 ) o,

Detection: Focuses on measuring and training the speed of visually detecting targets in
the field of view. As soon as the sphere appears on the screen, the left click of the mouse
is pressed and points are earned; if it is clicked before the target appears on the screen,
the user loses points (Fig. 3).

Figure 3. AIM LAB game, detection scenario

Line tracking: Focuses on following the line between two targets with the mouse
cursor and points are earned for every second on the line. (Fig. 4)
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Figure 4. AIM LAB game, line follow scenario

Statistical Analysis

Comparison and data analysis of the data collected in the baseline and final
measurements were made using the statistical program "Statistical Package for Social
Sciences" (SPSS version 23.0 (SPSS Inc., Chicago, IL. USA). Descriptive statistics were
used for demographic data and rates were expressed as "%". "Shaphiro-Wilks" test was
used to investigate the suitability of the variables for normal distribution and it was
determined that they did not show normal distribution. “Wilcoxon Signed Ranks” test
was used to compare dependent groups and “Mann Whitney U” test was used to compare
independent groups. Significance was accepted as less than 0.05 within the 95%
confidence interval (p<0.05).

According to the power calculation made with G-Power sample analysis, the power of
our study reached 0.815 with a total of 44 participants (a= 0.05, d=0.78).

Results

Forty-four participants (23 female, 21 male) completed the study with 1:1 allocation into
groups. Study group mean age was 20.10 years, control group mean age was 21.50 years.
Study group participants had a mean height of 172.27 c¢cm, whereas control group
participants had a mean height of 176.50 cm. The study group had a mean weight of 66.41
kg, while the control group had a mean weight of 77.73 kg. The mean BMI in the study
group was 22.17 kg/m2, compared to 24.62 kg/m2 in the control group. Sex distribution
was balanced in both groups, with the study group consisting of 11 females and 11 males,
and the control group consisting of 12 females and 10 males. Demographic data are
presented in Table 1, showing no significant differences between groups in terms of age,
height, weight, body mass index, and sex distribution (Table 1).

Table 1. Baseline characteristics of participants

SG (n=22) CG (n=22) |p
Mean £+ SD | Mean + SD
Age (years) 20.10 + 1.34 | 21.50+1.06 0.436
Height (cm) 172.27 + 9.24 | 176.50+11.94 | 0.131
Weight(kg) 66.41+£15.35 | 77.73+22.66 | 0.086
BMI (kg/m2) 22.17+3.41 24.62+5.38 0.214
Sex (Female/Male) | (11/11) (12/10) 0.763

Significance: p<0.05 Abbreviations: SG: Study group, CG: Control group, SD: Standard deviation
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Table 2 presents the mean values and standard deviations of functional parameters such
as hand grip and pinch strength, and reaction time measured at baseline and after 4
weeks for both the Study Group (SG) and Control Group (CG) without any additional
practice. Within-group comparisons reveal significant improvements in all parameters
for SG after 4 weeks compared to baseline (p<0.05). Conversely, CG did not demonstrate
significant changes in hand grip, pinch strength, or reaction time over the 4-week period
(p>0.05). Between-group analysis of the differences in these parameters at week 4
compared to baseline indicates a significant improvement in SG compared to CG
(p<0.05).

Table 2. Comparison of functional parameters and measurements within and between
study and control groups at baseline and 4 weeks

SG (n=22) CG (n=22) Between group
Mean + SD Mean + SD comparison
Baseline 4 weeks P Baseline 4 weeks P
Hand grip | 29.98+11.83 | 32.21+12.30 | 0.008% | 33.61+9.41 | 33.79+9.26 | 0.363¥ 0.046"
strength
Pinch 5.55+8.12 6.18+8.72 0.011t 4.38+1.61 4.56+1.55 0.068t 0.0267
strength
Reaction 13.82 £ 2.97 | 10.79 £ 1.55 | 0.001V | 12.28+1.46 | 11.88+1.23 | 0.076%¥ 0.005"
time

Significance: p<0.05 Abbreviations: SG: Study group, CG: Control group, SD: Standard
deviation

w: Wilcoxon Signed Ranks, t:Paired Sample t-test, “:Mann Whitney U test, T:Independent
Sample T-test

Discussion

In this study, the effect of FPS e-sports activity, performed for 15 minutes every day for
4 weeks, on hand functions and reaction time in university-aged adults with similar
physical activity levels and who had never played FPS before, was examined. The results
revealed that e-sports activity increased grip and pinch strength and improved reaction
time. We think that this development is achieved by the game protocol, which provides
hand-eye coordination and quick decision-making, and by increasing rapid response and
motor firing by providing neural adaptation.

E-sports research to date includes physical and behavioral studies related to players'
behavior, motivation and preferences, gaming behavior and choices, skills, mouse
selection, keyboard dynamics and biomechanics in the gaming chair7-9. In addition to
keeping individuals in poor postures for a long time, such a popular activity also has
positive effects on hand-eye coordination, reaction time and cognition®. Playing FPS
video games changes the neural processes that support spatial selective attention2°. It
has been shown that visual attention and cognitive skills are improved in individuals who
play FPS video games and that there are behavioral changes compared to those who do
not play*.. To our knowledge, there is no study examining the hand functions and
reaction times of individuals playing FPS. The specific effect of e-sports on hand
functions and reaction time creates a gap in the literature. With this physical and
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cognitive improvement, it can actually reveal its potential for use as a therapeutic and
performance enhancer.

Bickmann et al. reported that e-Sports players and traditional athletes had similar
reaction times. In addition, it has been shown that different types of games may affect
abilities differently by requiring different reaction times, and different results can be
obtained in acoustic and selective reaction tests22. For athletes, reacting quickly to a
stimulus is seen as an important factor, especially in terms of preventing injuries and
sports success, and is a parameter that needs to be improved. Another study examining
fifty-three participants grouped according to whether they played more or less than 14
hours per week. While visual and aiming reaction times were better in players who played
e-sports for more than 14 hours a week compared to those who played less, no difference
was seen in auditory reaction time23. In our study, it was concluded that the reaction
times of individuals who do e-sports improved compared to controls who did not do e-
sports. These findings align with previous research indicating that engaging in activities
such as FPS games can enhance various cognitive functions, including attention, spatial
awareness, and perceptual-motor skills2425, In sports fields, reaction time and predictive
ability are critical aspects of perceptual abilities that are thought to be advantageous for
a player's successful performance2°. Our results therefore highlight the potential benefits
of e-sports participation in improving reaction times in young adults; this can lead to
increased performance and security in various competitive environments.

It is known that video game-based therapies applied to different diseases or healthy
individuals improve hand functions, grip and pinch strength, and reaction time27-3°. In
our study, it was found that the FPS game, which requires mouse control and involves
repetitive hand functions, increased reaction time, grip and pinch strength in the study
group. When our results are combined with the literature showing that small-field games
and video training can also be effective in increasing agility in athletic performance, we
can say that e-Sports can be used to increase athletic performances. Moreover,
integrating our findings with literature suggesting that small-field games and video-
based training can enhance agility in athletic performance, our study highlights the
potential of e-Sports as a tool for improving overall athletic abilities. By emphasizing the
specific benefits of FPS games in enhancing motor skills and reaction times, our results
suggest that strategic incorporation of e-Sports into training regimens could potentially
optimize athletic performance across different sports disciplines. Future studies could
explore these benefits further and consider the broader implications of e-Sports in sports
science and performance enhancement strategies.

Limitation in this study, which suggests that FPS games can therapeutically increase
physical fitness and reaction time, is that the development mechanisms were not
examined and they were not tested in different pathology situations. Finally, we cannot
generalize our findings to all healthy young adults. More studies need to be conducted
using larger sample sizes and measurements expressing performance parameters.

Future research can further explore the underlying mechanisms and long-term effects of
FPS games on physical health and athletic performance, providing valuable information
for both players and practitioners in the sports and rehabilitation fields.
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Conclusion

As aresult, FPS played regularly for 4 weeks caused improvements in reaction time, hand
grip and pinch strength. This study may shed light on future studies in the field of e-
Sports. This could pave the way for innovative approaches to using e-sports as a tool to
improve motor skills and cognitive abilities beyond its gaming aspect.
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Kisi Merkezli Palyatif Bakim Hemsireligi Olcegi’nin Tiirkce Gecerlik ve
Giivenirlik Calismasi

Cemal OZALP*

Oz

Amac: Bu calisma, Kisi Merkezli Palyatif Bakim Hemsireligi Olcegi nin Tiirkce gecerlik ve giivenirligini test
etmek amaciyla gerceklestirildi.

Yo ntem: Metodolojik tipte gerceklestirilen calisma, bir devlet iiniversitesi hastanesinde Ocak-Mart 2024
tarihleri arasinda yiiriitiildii. Arastirmanin calisma evreninden olasiliksiz rastlantisal 6rneklem yontemiyle
secilen ve dahil edilme kriterlerini karsplayan 405 hemsijreye ulasjldi. Veriler, ‘Bireysel Bilgi Formu’ ve ‘Kisi
Merkezli Palyatif Bakim Hemsireligi Olcegi’ kullanilarak toplandi. Aragtirmada frekans, yiizde, ortalama ve
standart sapma gibi tamimlayic1 istatistikler, AFA ve DFA gruplar arasindaki farklar ki-kare testleri
kullanmlarak analiz edildi.

Bulgular: O lcOeg in cCeviri-geri c[eviri yo ntemi kullamlarak dil uyarlamasi sag landi. Kapsam
GecOerlik I0ndeksi 0,96 bulundu. Kaiser-Meyer-Olkin deg eri 0,945; Bartlett’s deg eri x2=8982.715,
p<0,001 hesaplandi. Model uyum incelemesinde uyum indekslerinin kabul edilebilir sinirlarda oldug u
saptandi. Olcegin i¢ tutarlilik a katsayisi .953 bulundu.

Sonug: Kisi Merkezli Palyatif Bakim Hemsireligi O lc[Jeg inin Tu rkdili veku ltu ru ne uygun, gec(erli
ve gu’ venilir bir o lcJek oldug u belirlendi.

Anahtar Sozciikler: Kisi merkezli, palyatif bakim, hemsire, gecerlik, giivenlik.
Turkish Validity and Reliability Study of the Person-Centered Palliative Care Nursing Scale
Abstract

Aim: This study was conducted to test the validity and reliability of the Person-Centered Palliative Care
Nursing Scale in Turkish.

Method: The methodological study was conducted in a state university hospital between January and
March 2024. 405 nurses who were selected from the study universe using the improbable random sampling
method and met the inclusion criteria were reached. Data were collected using the ‘Individual Information
Form’ and the ‘Palliative Care Nursing Scale for Person-Centered Care’. Descriptive statistics such as
frequency, percentage, mean and standard deviation were analyzed in the study, and differences between
EFA and CFA groups were analyzed using chi-square tests.

Results: The scale was adapted for language use using the translation-back translation method. The
Content Validity Index was found to be 0.96. Kaiser-Meyer-Olkin value was calculated as 0.945; Bartlett’s
value was ¥2=8982.715, p<0.001. In the model fit examination, it was determined that the fit indices were
within acceptable limits. The internal consistency a coefficient of the scale was found to be .953.

Conclusion: It was determined that the Person-Centered Palliative Care Nursing Scale is a valid and
reliable scale suitable for Turkish language and culture.

Keywords: Person-centered, palliative care, nurse, validity, safety.
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Giris

Diinya Saglik Orgiitii (WHO), palyatif bakimi, yasami tehdit eden hastaliklarla miicadele
eden yetigkin ve cocuk hastalar ile ailelerinin yasadig1 acilar1 hafifletmeyi ve énlemeyi
amaclayan yasam kalitesini iyilestiren bir yaklasim olarak tanimlamistir:. Palyatif bakim,
insan merkezli saglik hizmetlerinin ¢ok 6nemli bir parcasidir. Fiziksel, psikolojik, sosyal
veya ruhsal olarak, saglhkla ilgili ciddi acilar1 gidermek kiiresel bir etik sorumluluktur2.
Palyatif bakim, yasamin sonuna yaklasan bireylerin yani sira agir hastalik nedeniyle
saglikla ilgili ciddi 1zdirap ¢eken her yastan bireyin biitiinciil bakimini saglars.

Gegmisten giliniimiize hemsirelerin palyatif bakim saglamadaki yetkinliklerini
degerlendirmek i¢in cesitli araclar gelistirilmistir4. Kisi merkezli palyatif bakim, hastanin
ve hemsirelerin, hastanin anlam, haysiyet, sikintidan kurtulma, degerlerini ve
inanglarin dogrulamasina yardimer olabilecek herhangi bir fikri ifade etmekte 6zgiir
oldugu bir diyaloga katihmi varsayilmaktadirs. Kisi merkezli bakim, tibbi personel ve
hastalar arasinda karsilikli giivene dayal terapotik iletisimi saglayan kapsaml bakim
saglamak i¢in tiim klinik karar verme siireclerinde bireysel hastalarin talep ve
degerlerine saygi duyma ve bunlara yanit verme kavramim ifade eder. Hemsirelerin
mesleki baglhilig1 ve kisinin gorevlerinin degerine olan giiclii inanci, kisi merkezli bakim
uygulayan hemsirelerin 6zelliklerinden bazilaridir®. Hemsirelik degerlerine bagl oldugu
icin kisi merkezli bakim uygulamasinda temel bir unsurdur. Bu unsur hemsirelerin klinik
alandaki problem c¢ozme yeteneklerini gelistirir’ ve kaliteli hemsirelik bakim
saglamaktadir. Hemsireler bakimi ciddiye almali ve oliimciil hastalar icin kisi merkezli
bakim uygulama yeteneklerine belirli bir miktar giiven duymalari gerektiginden? palyatif
hastalara bakim saglayan hemsirelerin hemsirelik profesyonelligi daha fazla arastirma
gerektirir. Hastaya bakimin kisi merkezli yaratma sansi1 vermek, bakimin kisi merkezli
ve degerlerine, inanclarina ve tercihlerine gore uyarlanma olasihigini artirmaktadir9. Bir
kisinin psikolojik, sosyal ve ruhsal deneyimlerini ortaya cikaran kisi merkezli bakim,
bireyin degerlerinin, inanclarinin ve tercihlerinin ¢esitli yonlerini taniyan ve dikkat
ceken kisi merkezli bakima katkida bulunabilir®©. Ancak, kisi merkezli palyatif bakim
hemsireligi 6lcen bir arag eksikligi bulunmaktadiro.

Kisi merkezli palyatif bakim i¢in 6S modeli Kisi Merkezli Palyatif Bakim Hemsireligi
Olcegi'nin gelistirilmesine rehberlik etmistir. Osterlind ve Henoch (2021) modellerinde
cok onemli olan alt1 kavrami tanimladi. Bunlar sunlari iceriyordu: 1) Benlik imaji, kisinin
kimligini yansitan ve hastalik ve 6liime ragmen, bir kisinin miimkiin oldugunca olumlu
bir bakis acisim1 koruyabilmesi gerektigi fikriyle ilgili temel kavramdir; 2) Semptom
rahatlamasi oncelikle fiziksel 1stirabi ele alir. Semptomlar, hastalig: olan kisilerin neden
tibbi yardim almalarinda 6nemli bir faktordiir, bu nedenle semptom deneyimlerini saglik
hizmeti saglayicilariyla tartismalar1 mantikhdir; 3) Arkadashk ihtiyaci gibi sosyal
ihtiyaclar, sosyal iligkilerine yansir; 4) Sentez ve se¢imi; 5) Stratejiler varolussal ve ruhsal
gereksinimleri yansitir. 6) Kendi kaderini tayin etme, bir bireyin hayata aktif olarak
katilmak ve obiir diinya icin kendi rotasini sekillendirmek de dahil olmak iizere
psikolojik taleplerini temsil eder. Bu model, kisi merkezli palyatif bakim olurken, bir
kisinin kalan giinlerini, ne kadar kisa veya uzun olursa olsun, miimkiin oldugunca tam
olarak yasama sansini en iist diizeye ¢ikarmayr amaclamaktadirs.

13
Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder

Contact: igusabder@gelisim.edu.tr



https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10600707/#cit0031

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 12-24.

Yapilan literatiir incelemesinde, iilkemizde hemsirelerin kisi merkezli palyatif bakimin
sunumunu degerlendirmeyi dlcecek bir olciim aracinin olmamasi ve ulusal literatiirde
olan boslugu doldurmasi agisindan bu calismanin 6nemli oldugunu gostermektedir. Bu
calismada, hemsirelerin kisi merkezli palyatif bakimi sunumunu 6lgmek amaciyla,
Tiirkge gegerlik ve giivenirlik calismasi yapilarak ulusal literatiire gecerli ve giivenilir bir
Olcek kazandirilmas1 amaclanmaktadir. Bu amag¢ dogrultusunda asagidaki sorulara
cevap arandi:

Tiirkce uyarlanmasi yapilan Kisi Merkezli Palyatif Bakim Hemsireligi Olcegi gecerli
midir?

Tiirkce uyarlanmasi yapilan Kisi Merkezli Palyatif Bakim Hemsireligi Olcegi giivenilir
midir?

Gerec ve Yontem

Arastirma Tipi

Bu calisma, orijinal olarak Soriano ve arkadaslar9 tarafindan 2023 yilinda gelistirilen
Kisi Merkezli Palyatif Bakim Hemsireligi yetkinliklerini 6lgmek amaciyla metodolojik
tipte gerceklestirildi. Calisma bir iiniversite hastanesinde Ocak-Mart 2024 tarihleri
arasinda yuriitiildii.

Evren ve Orneklem

Gecgerlik-giivenirlik calismasinin verileri tek bir evrene genellenemeyeceginden dolay,
calismanin evrenini belirlemeye gerek goriilmemektedir. Orneklem biiyiikliigiiniin
belirlenmesinde farkh fikirler bulunmakla birlikte", 6l¢cek arastirmalarinda orneklem
biiytikliigiintin belirlenmesinde 6lcek madde sayisinin en az 5 kati miimkiinse 10 kati
olmasi gerektigi belirtmektedir®2. Orneklem biiyiikliigii, faktor analizinin genel kural ile
belirlendi, bunun icin madde basina en az 10 katilimc1 ve %20 Orneklem kaybi
olabilecegini diistinerek hesaplandi’s. Bu bilgiler 15181nda, 36 maddelik Kisi Merkezli
Palyatif Bakim Hemsireligi Olceginin gecerlik ve giivenirlik analizleri icin 360 (20
madde x10) hemsire ile calismanin tamamlanmasina karar verildi. Verilerin %10’ unun
kayp olabilecegi goz oniine alinarak 396 hemsire ile calismasi hedeflendi. Bu ¢alisma,
aragtirmaya katilmayi kabul eden 405 hemsire ile yiiriitiildii.

Veri Toplama

Etik kurul izni alindiktan sonra ¢alismanin yapilacagi kurumdan calismanin kurum izni
alindi. Veriler, Ocak-Mart 2024 tarihleri arasinda toplandi. Calismaya, bir iiniversite
hastanesinin farkh kliniklerinde ¢alisan ve calismaya dahil olmay1 kabul eden tiim
hemsgireler katildi. Veri toplama, yiiz yiize anket yontemiyle toplandi. Hemsirelerin
anketi doldurulmasi i¢in 15-30 dakikalik bir siire verildi ve bilgilendirilmis onamlar
alindi.

Veri Toplama Araclar

Veriler, “Bireysel Bilgi Formu” ve Kisi Merkezli Palyatif Bakim Hemsireligi Olcegi™nin dil
gecerligi yapilmis hali kullanilarak toplandi.
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Bireysel Bilgi Formu

Aragtirmacilar tarafindan literatiir dogrultusunda® olusturulan, hemsirelerin sosyo-
demografik ve calisma o6zelliklerinden olusan, yas, cinsiyet, medeni durum, egitim
diizeyi, calisma deneyimi, calisma sekli, calisilan birim ve oliimciil hastaya bakma
deneyimi ile alakal sekiz soru bulunmaktadir.

Kisi Merkezli Palyatif Bakim Hemsireligi Olcegi

Olcek Soriano ve arkadaglar1® tarafindan ile hemsirelerin kisi merkezli palyatif bakimimi
degerlendiren bir arac gelistirmek amaciyla 2023 yilinda gelistirilmistir. Olcek 37
maddeden olusmaktadir. Maddeler, 5 puanlik bir Likert olgeginde oOlgiildii. (EFA,
Exploratory Faktor Analysis) {i¢ faktor verdi: 1) Kisinin haysiyetini korumakla ilgilenmek
(13 madde), 2) kisinin 6zerkligini giiclendirmekle ilgilenmek (14 madde) ve 3) kisinin
anlik endiselerini anlamakla ilgilenmek (10 madde). Bu alt olceklerin i¢ tutarlihk
giivenilirligi miikemmel goriinse de (yani sirasiyla 0,95; 0,96 ve 0,93), genel olcek icin
Cronbach'm alfas1 0.98’dir. Oge-toplam korelasyon katsayilar: tiim kalemler icin 0,310
ile 0,76 arasinda degisen >0,30’dur.

Verilerin Degerlendirilmesi

Toplanan veriler SPSS (Statistical Package for Social Sciences) 29.00 ve AMOS (Analysis
of Moment Structures) 22.0 ile analiz edildi. Katilme1 6zellikleri frekans, yiizde,
ortalama ve standart sapma gibi tamimlayici istatistiklerle incelendi; AFA ve DFA
gruplar1 arasindaki farklar ise ki-kare testleriyle degerlendirildi. AFA'da, anlamli yapilar:
cikarmak icin maksimum olasilik yontemi kullanildi. Faktor yapisinin yorumlanmasini
kolaylagtirmak igin, Varimax rotasyon yontemi kullamlarak faktor rotasyonu
gerceklestirildi. Verilerin faktor analizi uygunlugu Kaiser-Meyer-Olkin (KMO) ve
Bartlett sferiklik testleriyle degerlendirildi. DFA 'da uyum indeksleri; AMOS 20.0
programi kullanilarak degerlendirildi. Yakinsak ve diskriminant gecerligi hesapland.
Olcegin giivenirligi, Cronbach a ve madde toplam puan korelasyonlar ile degerlendirildi.

Arastirmanin Etik Yonii

Orijinal olcegi gelistiren Soriano’dan 0Olcegin Tiirkce’ye uyarlanmasi ve kullanilmasi icin
e-posta aracilig ile izin alindi. Daha sonra bir devlet iiniversitesinin Bilimsel Arastirma
ve Yayin Etigi Kurulundan (11.12.2023 tarih ve 120970 numaral karari) onay alindi.
Calismanin yapilabilmesi i¢in bir devlet iiniversitesi hastanesinden kurum izni alindi.
Calismaya dahil olan klinik hemsirelerine calismanin amaci ve calismanin goniilliiliik
esasl1 olusturdugu agiklanarak, hemsirelerin sozlii ve yazili onamlar1 alindi.

Bulgular

Dil Gecerliligi

Dil gecerligini degerlendirmek icin 'Kisi Merkezli Palyatif Bakim Hemsireligi Olcegi'
ceviri-geri ceviri teknigi kullanildi. Oncelikle, élcegin Ingilizce versiyonu, hemsirelik
alaninda uzman 10 kigsi tarafindan Tiirkge'ye ¢evrildi. Uzmanlar tarafindan yapilan ¢eviri
siirecinin ardindan arastirmacilar, 6lcek maddeleri i¢in en uygun ifadeleri belirledi ve tek

bir Tiirkce form olusturdu. Sonrasinda, bu olusturulan form, Ingilizce dil uzmam
tarafindan Ingilizce'ye geri cevrildi. Geri cevrilen form ile élcegin orijinal formunun
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maddeleri karsilastirildi ve her iki formun uyum sagladigy goriildii. Ceviri sonrasi
olusturulan form, Tiirk Dili ve Ingiliz Dili uzmanlarinin gériisiine sunuldu.

Kapsam Gecgerligi

Kapsam gecerlik indeksi Davis teknigi kullanilarak hesaplandi'4. Istatistiksel olarak elde
edilen degerlerin 0,75 veya lizerinde olmasi beklenmektedir. Ayrica, tim maddelerin
KGI degerlerinin toplam madde sayisina béliinmesiyle hesaplanan Kapsam Gegcerlik
Orani (KGO) degerinin 0,80'in iizerinde olmasi gerekmektedir4. Kapsam gecerligi i¢in
10 uzmanin Olgekte yer alan sorulara yonelik goriisleri incelendi. Bu degerlendirme
sonucunda, 20. madde icin KGI degerinin 0,60 oldugu belirlendi. Diger 36 madde ise
KGI degerleri 0,80 ve iizerindeydi. Bu nedenle, 20. Madde 6lcekten cikarildi. Kapsam
GecOlerlik IC0ndeksi 0,96 bulundu. Uzman degerlendirmelerinin ardindan 6lgegin dil
uygunlugu, yazim ve imla hatalar ile Olcek maddelerinin anlasilirhg acisindan
diizeltmeleri degerlendirmek amaciyla pilot uygulama yapildi. Olcek maddelerinin
anlasilirligini ve ifadelerin okunabilirligini belirlemek amaciyla, ana 6rneklemle benzer
ozelliklere sahip bir gruba pilot uygulama yapilmasi gerekmektedir’s. Pilot uygulama i¢in
onerilen orneklem genellikle %10'u veya 30 kisi kadar olmalidir’e. Bu dogrultuda,
arastirmaya goniillii olarak katilan ve ana 6rneklemle benzer 6zelliklere sahip 50 hemsire
iizerinde gerceklestirildi. Hemsirelerden olcek maddelerine diizeltme ve Oneri
gelmemesi sebebiyle olcegin taslak formuna son hali verilmis ve asil orneklem grubuna
Olcek uygulandi. Pilot uygulamadan elde edilen veriler analizlere dahil edilmedi.

Katilimecilarmn Tamtict Ozellikleri

Aragtirmada Acimlayic1 Faktor Analizi (AFA) grubunun %72’sinin 30 yas altinda,
%63,8’inin kadin, %58,8’inin bekar, %67,9’'unun lisans mezunu, %60,9'unun 5 yilin
altinda ¢alisma stiresinin oldugu belirlenmistir. Hemsirelerin %59,7’sinin glindiiz+nobet
seklinde calistigl, %31,7’sinin diger kliniklerde gorev aldig1 ve %59,7’sinin 1-5 yil 6liimciil
hastaya bakim deneyiminin oldugu saptandi. Dogrulayici Faktor Analizi (DFA)
grubunun %71,8’inin 30 yas altinda, %58,4 iiniin kadin, %57,9’'unun bekar, %69,3’tintin
lisans mezunu, %61,9unun 5 yilin altinda calisma siiresinin oldugu belirlendi.
Hemsirelerin %57,9’'unun giindiiz+nobet seklinde calistig1, %33,7’sinin diger kliniklerde
gorev aldig1 ve %61,4’tiniin 1-5 y1l 6liimciil hastaya bakim deneyiminin oldugu saptanda.
Gruplar arasinda anlamh bir fark tespit edilmedi (p>0.05).

Tablo 1. AFA ve DFA Gruplarinin Tanimlayic1 Ozelliklerinin Karsilastirilmas:

AFA (n=243) | DFA (n=202) xz (p)
Yas Grup 0,070 (0,966)
<30 175 (72,0) 145 (71,8)
31-45 64(26,3) 53 (26,2)
>46 4(1,6) 4(2,0)
Cinsiyet
Kadin 155 (63,8) 118 (58,4)
1,342 (0,282)
Erkek 88 (36,2) 84 (41,6)

Medeni Durum

Bekar 143 (58,8) 117 (57,9) 0,039 (0,847)
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Evli 100 (41,2) 85 (42,1)
Egitim Durumu
Lise 13 (5,3) 14 (6,9)
On lisans 28 (11,5) 17(8,4) 1540 (0,673)
Lisans 165 (67,9) 140 (69,3)
Lisansiistii 37 (15,2) 31(15,3)
Calisma Yili
<5 148 (60,9) 125 (61,9)
6-10 63 (25,9) 54 (26,7)
0,402 (0,940)

11-15 22(9,1) 15 (7,4)
>16 10 (4,1) 8 (4,0)
Calisma Sekli
Gilindiiz 66 (27,2) 59 (29,2)
Giindiiz+Nobet 145 (59,7) 117 (57,9) 0,229 (0,892)
Vardiya 32 (13,2) 26 (12,9)
Calisilan Birim
Dahili 44 (18,1) 31(15,3)
Cerrahi 34 (14,0) 21(10,4)
Yogun Bakim 36 (14,8) 36 (17,8)

: 3,465 (0,629)
Acil 40 (16,5) 39 (19,3)
Palyatif 12 (4,9) 7 (3,5)
Diger 77 (31,7) 68 (33,7)
Oliimciil hastaya bakma deneyimi
1-5 145 (59,7) 124 (61,4)
6-10 28 (11,5) 19 (9,4) 0,528 (0,768)
Yok 70 (28,8) 59 (29,2)

Not: DFA, dogrulayici faktor analizi; AFA, acimlayici faktor analizi.

Acimlayict Faktor Analizi

Olcegin KMO degeri 0,945 ve Bartlett Sphericity testinin anlamli oldugu saptandi (y2
=8982,715 p<0,001), verilerin AFA icin uygun oldugunu gostermektedir.

Ik yapilan AFA’da 6lcegin 14., 17., 18. ve 21. maddeleri binisik madde 6zelligi gosterdigi
icin oOlcekten cikarildi. Tekrarlanan faktor analizi sonucunda agiklanan toplam Varyans
%55.901 oldugu belirlendi. AFA sonucunda 6z degeri 1’i asan ii¢ faktorli yapi elde edildi.
Faktor yiiklerinin .441-.793 arasinda oldugu; birinci faktoriin 11 maddeden olustugu ve
acikladig1 varyansin %19.646 oldugu belirlendi. Faktor 2’nin, 11 maddeden olustugu ve
acikladig1 varyans %19.270 oldugu belirlendi. Faktor 3%iin, on maddeden olustugu ve
acikladig1 varyans %16.985 oldugu belirlendi.
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Tablo 2. AFA sonuclar1 (n=243)

Maddeler Faktor Faktor Faktor Diizeltilmis Madde-
1 2 3 Toplam Korelasyonu

K4 1793 0,642
K3 791 0,565
K2 ,721 0,615
Ko ,670 0,655
Kio ,664 0,579
K7 ,663 0,620
Ki2 ,620 0,722
K13 ,605 0,695
K6 ,561 0,644
Kis ,482 0.689
K1 ,476 0,503
K34 »754 0,672
K28 ,746 0,609
K35 ,745 0,669
K30 ,707 0,416
K33 1095 0,697
K29 ,649 0,637
K32 ,628 0,678
K36 ,625 0,491
K27 ,616 0,684
Ka3 »523 0,594
K22 »493 0,574
K24 ,633 0,600
K19 ,626 0,652
K26 ,602 0,665
K20 ,595 0,591
K8 ,584 0,625
K31 574 0,700
K1 543 0,471
Kos 517 0,647
K16 ,490 0,680
K5 441 0,551
Eigenvalue 6.287 6.166 5.435

Explained 19.646 19.270 16.985

variance (%)

Total explained variance 55.901

(%)
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DFA 32 madde ve ii¢ faktorlii yap: iizerinde, daha once AFA ile belirlenmis yapiyr
dogrulamak amaciyla, 202 hemsire ile gerceklestirildi. 32 maddelik o6lgegin
standardizasyon katsayilarinin 0,50'nin iizerinde oldugu tespit edildi ve DFA uyum
indekslerinin kabul edilebilir diizeyde oldugu belirlendi. CMIN/DF=2.428, RMSEA=
0.78, CFI= 0.92, TLI= 0.94, NFI=0.93, AGFI=0.90 oldugu belirlendi. Bu uyum
indeksleri, faktor modelinin uygunlugunu ve AFA sonugclarini dogrulamaktadir.

Kisi Merkezli Palyatif Bakim Hemsireligi Olcegi icin yakinsak ve ayirici gecerligini
dogrulamak icin AVE, CR degerleri hesaplandi. Her bir faktor icin incelenen AVE
degerleri 0,46 ile 0,55 arasinda degisti. CR degerlerinin ise 0,89 ile 0,93 arasinda oldugu
tespit edildi.

Tablo 3. DFA Sonuclar
Faltor Maddeler | Tahmin IS-It:lltIzlldart g:'iltrilk giiifrzinkirlik 2(1;12::::31 Varyans

K1 0,61
K2 0,745 0,118 8,665
K3 0,714 0,123 8,389
K4 0,75 0,12 8,701
K6 0,784 0,114 8,982

1 K7 0,771 0,124 8,876 0,93 0,55
Ko 0,744 0,122 8,66
Kio 0,702 0,117 8,291
K12 0,822 0,127 9,28
K13 0,762 0,125 8,809
Kis 0,718 0,132 8,434
K22 0,583
K23 0,621 0,152 7,266
K2y 0,759 0,151 8,334
K28 0,75 0,162 8,272
K29 0,725 0,15 8,089

2 K30 0,558 0,174 6,71

0,91 0,53

K32 0,75 0,148 8,275
K33 0,801 0,138 8,62
K34 0,818 0,16 8,731
K35 0,796 0,16 8,59
K36 0,567 0,191 6,792
K8 0,697
K11 0,559 0,1 7,563

3 K16 0,758 0,107 10,126 0,89 0,46
K19 0,686 0,108 9,221
K20 0,639 0,124 8,613
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Faktor Maddeler | Tahmin IS-It:trzlldart gf'iltrilk giiiszinkirlik gglﬂ:::; Varyans
K26 0,737 0,1 9,888
K31 0,743 0,113 9,964
K24 0,653 0,114 8,8
K25 0,716 0,104 9,578
K5 0,599 0,127 8,096
Fitness | c\N/DF | RMSEA | CFI TLI NFI AGFI
index
Reference <3.0 <.08 >0.90 >0.90 >0,90 >0,90
value
Model 2.428 0.78 0.92 0.94 0,93 0,90

I¢ Tutarhhk

Kisi Merkezli Palyatif Bakim Hemsireligi Olceginin giivenirligi degerlendirildiginde; iic
faktorlii olcek icin ic tutarlilik katsayisi .953, alt 6lceklerin i¢ tutarhlik katsayilar; birinci
alt boyut icin .922, ikinci alt boyut i¢in .905, iiciincii alt boyut icin .884 olarak belirlendi.
Ayrica madde toplam puan korelasyonuna bakildiginda, 6lcek maddelerinin diizeltilmis
madde toplam puan korelasyonlar1 0.471 ile 0.722 arasinda oldugu belirlendi (Sekil 1.).

Sekil 1. Path Diyagrami
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Tartisma

Bu calismada Soriano ve arkadaslar1 (2023) tarafindan® gelistirilen olgegin Tiirkce
gecerlik ve gilivenirligi yapildi. Hemsirelerin kisi merkezli palyatif bakimin
degerlendirmek amaciyla 37 madde ve 3 alt boyuttan olusan 6l¢ek incelendi.
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Gegerlik, bir aracin 6lgmek istedigi seyi oOlciip O0lgmedigini ifade eder?. Psikometrik
araclardaki maddelerin anlagihirhigl ve uygulanabilirligi konusunda uzmanlarin fikir
birligi saglamasi, olgegin icerik gegerligi icin bir kriter olarak kabul edilmektedirs.
Literatiirde ¢evirinin hem 06lcegin orjinal diline hem de uyarlanan dile hakim, kiiltiirel ve
dilsel oOzelliklerini anlayan iki veya daha fazla bagimsiz kisi tarafindan yapilmasi
onerilmektedir. Bu calismada 6lcegin orijinal hali 6ncelikle Ingilizce ve Tiirkce bilen
bagimsiz cevirmenler tarafindan cevrilmistir. Tiirkceye cevrildikten sonra Olcegin ve
maddelerinin kapsam gecerligi incelenmistir. Literatiirde onerildigi gibidir4.

Bu calismada analiz 6ncesinde KMO ve Bartlett testleri uygulanmistir. KMO degerinin
0,5'ten biiyiik olmasi verilerin normal dagilima sahip oldugunu kabul etmek i¢in yeterli
kabul edilmekte ve bu nedenle acimlayic1 faktor analizi icin uygun goriilmektedir.
Bartlett kiiresellik testinin anlamli olmasi, verilerin faktor analizi icin de yeterli oldugunu
gostermektedir2e. Bu calismada Olcege ait KMO degeri 0.945 ve Bartlett Sphericity
testinin anlamh oldugu saptandi (x2 =8982,715 p<0.001), verilerin AFA i¢in uygun
oldugunu gostermektedir. Bu degerlere gore verilerin faktor analizine uygun oldugu
goriilmektedir.

Faktor analizi iki farkli yontemle gerceklestirilir: Acimlayic1 Faktor Analizi (AFA) ve
Dogrulayic1 Faktor Analizi (DFA)2. Kiiltiirleraras1 olcek uyarlama calismalarinda,
orijinal faktor yapisindan farkl bir yapi elde edilme olasilig1 nedeniyle, DFA oncesinde
AFA yapilmadan once yeterince DFA'nin yapilmasinin yeterli oldugu belirtilmektedir22.
DFA, mevcut bir 6lcegin veya modelin faktor yapisinin dogrulanip dogrulanmadigini test
etmek icin kullanilir2’. DFA yapildiginda, uyum iyiligi indekslerine, faktor yiiklerine ve t
istatistiklerine bakilmasi, ayrica Path Diyagrami olusturulmasi onerilir. Uyum iyiligi
indeksleri incelendiginde, belirli bir diizeyde olmalar1 beklenir. y2 (CMIN/DF) degeri ii¢
ve altinda "mikemmel uyum", bes ve altinda "kabul edilebilir uyum" olarak
degerlendirilir. CFI ve IFI olgiitii 0,95 ve iizeri "miitkemmel uyum", 0,85 ve iizeri "kabul
edilebilir uyyum" olarak kabul edilir. NFI olciitii 0,95 ve tizeri "miikemmel uyum", 0,80
ve lizeri "kabul edilebilir uyyum" olarak kabul edilir. GFI, AGFI ve TLI 6l¢iitii 0,90 ve lizeri
"mitkemmel uyum", 0,80 ve iizeri "kabul edilebilir uyum" olarak kabul edilir. RMSEA ve
RMR olciitii ise 0,05 ve altinda "miikemmel uyum", 1,00 ve altinda "kabul edilebilir
uyum" olarak kabul edilirzs-24, Olcegin faktor yiikleri degerlendirildiginde, alt boyut ve
maddeler arasindaki faktor yiiklerinin 0,30 ve iizerinde olmasi aranir. 0,30"un altinda
faktor yiikii alan maddelerin ¢ikarilmasi tavsiye edilir?s. Bu bilgiler dogrultusunda;
Olcege DFA uygulandi. DFA 32 madde ve ii¢ faktorlii yap: iizerinde, AFA da dahil
edilmeyen 202 hemsire ile gerceklestirildi. 32 maddelik Olcegin standardizasyon
katsayilarinin 0,50'nin iizerinde oldugu tespit edildi. DFA uyum indekslerinin kabul
edilebilir diizeyde oldugu belirlendi. y2 (CMIN/DF) degeri 2,428; RMSEA degeri 0,78;
CFI degeri 0,92; TLI degeri 0,94; NFI degeri 0,93; AGFI degeri 0,90 olarak saptandi.
Secilen uyum indeksleri, faktor modelinin iyi bir uyum sagladigini ve AFA'nin
sonuclarini dogruladigini gosterdi.

Cronbach Alpha katsayisi, maddelerin i¢ tutarhiliginin bir 6lciisii olarak kabul edilir;
ancak oOlcekte yer alan maddelerin homojen yapisin1 degerlendirmek icin kullanilir.
Likert tipi oOlceklerde siklikla kullanilan Cronbach Alpha degeri 0.40'in altindaysa
giivenirlik diisiiktiir, 0,40 ile 0,60 arasindaki degerler diisiik giivenirlik, 0,60 ile 0,80
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arasindaki degerler orta giivenirlik ve 0,80 ile 1,00 arasindaki degerler ise yiiksek
giivenirlik olarak degerlendirilir2e. Soriano ve arkadaslarinin calismasinda® toplam 6lgek
icin Cronbach'in alfa katsayis1 0,977'dir ve karsihk gelen faktorlerin her biri icin
katsayilar Faktor 1 icin 0.953, Faktor 2 icin 0.961 ve Faktor 3 icin 0.932 idi. Bu
sonuclar cClalisCJmada elde edilen bulgulara benzerlik go stermektedir. Kisi Merkezli
Palyatif Bakim Hemsireligi Olceginin giivenirligi degerlendirildiginde; iic faktorlii 6lcek
icin i¢ tutarlilik katsayisi .953, alt 6l¢eklerin i¢ tutarhlik katsayilari; birinci alt boyut icin
.922, ikinci alt boyut i¢in .905, liciincii alt boyut i¢in .884 olarak belirlendi. Sonug olarak,
Olcegin i¢ tutarhiiginin giivenilir oldugu soylenebilir. Madde-toplam korelasyonlarinin
negatif olmamas1 ve 0,25'ten biiyiik olmas1 beklenir. Ayrica, bir maddenin o6l¢ekten
cikarilmasi durumunda elde edilen alfa katsayisinin, 6lcegin genel alfa katsayisina gore
artmasi, bu maddenin 6lcegin giivenilirligini azalttigin1 gosterir ve bu madde 6lcekten
cikarilmalidir?7. Kisi Merkezli Palyatif Bakim Hemsireligi Olceginin maddelerin hepsinin
madde- toplam korelasyonlar1 0,471 ile 0,722 arasinda oldugu ve 6l¢ek maddelerinin
giivenirlik acisindan uygun oldugu, clinkii madde-toplam korelasyonlar1 0,25'ten
biiyiiktiir. Ayrica, Olcekten madde cikarildiginda alfa katsayisinin artmamasi, olcek
maddelerinden herhangi birinin ¢ikarilmasina gerek olmadigini gostermektedir.

Sonuc ve Oneriler

Kisi Merkezli Palyatif Bakim Hemsireligi Olcegi’nin 36 madde ve 3 alt boyuttan olusan
Tiirkce versiyonu, olgegin orijinal versiyonu ile iyi diizeyde AFA ve DFA uyumu gosterdi.
Olcegin 3 faktorlii yapisi sonuclarla dogrulandi. Olcegin Cronbach a katsayisi, madde-
toplam korelasyonu ve test-tekrar test analizi yeterli kabul edildi. Sonuglar, Kisi Merkezli
Palyatif Bakim Hemsireligi Olceginin hemsireler icin kisi merkezli palyatif bakimi
ol¢mek icin gecerli ve giivenilir bir ara¢ oldugunu saptandi. Kisi Merkezli Palyatif Bakim
Hemsireligi Olceginin hemsirelik alanindaki boslugu dolduracag: diisiiniilmektedir.
Olcegin maddeleri degerlendirildiginde, amaclarma uygun olmasi durumunda diger
bilim alanlarindaki arastirmacilar tarafindan da kullanilabilir.

Cikar Catismasi: Yazarin herhangi bir cllikara dayal ilis[Jkisi yoktur.

Finansal Destek: Calisma icin herhangi bir finansal destek alinmamastir.
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The Ethical Evaluation of Social Work Academic Publications with
Children and Youth: Meta Analysis”

Sinem ARSLANKOC", Taner ARTAN"**

Abstract

Aim: This research aimed to examine the adherence to ethical principles and standards in academic social
work publications focusing on children and youth.

Method: To achieve the research objective, the meta-analysis method was employed. Out of 737 studies,
including articles and theses, 192 studies met the inclusion criteria. Using the predetermined coding method,
the studies were analyzed based on their form and content characteristics, their adherence to ethical
principles and standards was evaluated. Effect sizes were then calculated accordingly. For this calculation,
the group difference meta-analysis method was applied, which compares naturally occurring groups, such
as men and women, to determine standardized effect sizes. Additionally, Hedges’s g value was utilized for
effect size estimation, and the random effects model was chosen to account for variability across studies.

Results: The study found that Hedges’s g value indicated a small effect size across perceptions. This finding
suggests that the difference in ethical principles and standards between male and female participants is
minimal, indicating no significant gender-based difference in adherence to ethical principles.

Conclusion: The findings of this research indicate that, in the 192 studies analyzed, researchers did not
specifically focus on ethical principles and standards tailored to children and young people. Instead, their
studies primarily adhered to general scientific research ethics.

Keywords: Meta analysis, child and youth, research, ethic.
Cocuk ve Gengclik Temal1 Sosyal Hizmet Akademik Yayinlarinin Etik Degerlendirilmesi:
Meta Analiz
Oz
Amag: Bu arastirma ¢ocuk ve genclik temali sosyal hizmet akademik yayinlarinin etik ilke ve standartlara
uygunlugunun incelenmesini ve degerlendirilmesini amaglamstur.

Yontem: Arastirmanin amaci dogrultusunda meta analiz yontemi tercih edilmis ve 6rneklem olarak makale
ve tezlerden olusan 7737 adet calisma igerisinden dahil edilme kriterlerine uyum saglayan 192 adet ¢alisma
belirlenmistir. Belirlenen kodlama yontemi ile calismalar bicim ve icerik 6zelliklerine gore incelenmis, etik
ilke ve standartlara uygunluklar1 degerlendirilmis ve etki biiyiikliikleri hesaplanmistir. Bu hesaplama
siirecinde grup farklihgi meta analiz yontemi kullanilmis ve bu modelde standartlastirilmis etki
biiytikliiglinii ortaya koyabilmek adina kadimn-erkek gibi dogal gruplar olusturulmustur. Ayrica etki
biiytikliigliniin hesaplanmasi icin Hedges’s g degeri benimsenmis ve rastgele etki modeli tercih edilmistir.

Bulgular: Arastirmada her bir 6rneklem grubundaki etki biiyiikliigiine bakildiginda Hedges’s g degerinin
kiiciik diizeyde oldugu bulgusu elde edilmistir. Bu bulgu ise ¢alismalarda yer alan kiz ve erkek katilimeilar
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arasinda etik ilke ve standartlar bagimli degiskeni baglaminda farkin boyutunun oldukea kiiciik oldugunu ve
cinsiyetler arasinda anlamh bir farklilik olmadigimi gostermistir.

Sonugc: Arastirma sonucunda toplam 192 adet caligmada yer alan arastirmacilarin ¢ocuk ve genclere 6zgii
etik ilke ve standartlar baglaminda ¢alismadiklar: genel olarak bilimsel arastirma etigine 6zgii ¢alismalar
yaptiklar1 goriilmiistiir.

Anahtar So6zciikler: Meta analiz, cocuk ve geng, aragtirma, etik.

Introduction

Social work is an applied discipline aimed at ensuring that individuals at the micro,
mezzo, and macro levels of society attain minimum living standards and enhanced social
functionality*. Professionals who utilize their knowledge, skills, and values to make
professional interventions toward this goal are defined as social workers. Social workers
must adhere to ethical principles while performing professional interventions in roles
such as case managers, advocates, facilitators, planners, policy developers, and
educators2. This raises the issue of ethical principles and standards that underpin social
work ethics. In broad terms, social work ethics comprise moral guidelines that direct
social workers to act in accordance with the profession’s established ethical principles
and standardss35. By adhering to these ethical standards, professionals can navigate
challenges in practice and adopt a value-based approach, ensuring human-centered
service delivery in the face of ethical dilemmas. However, ethical considerations in social
work are not confined to practice alone; they are equally critical in professional research.
Social work research, which aims to solve problems, remains client-oriented, and
generates practice-oriented knowledge, serves to address the challenges faced by
individuals, families, groups, and communities. It also contributes to the advancement
of professional practice by employing systematic research methods®®. These studies
emphasize the socio-cultural contexts of individuals, rely on theoretical foundations, and
facilitate significant changes throughout the intervention process. They also highlight the
participation of disadvantaged groups who lack minimum living conditions’. Given the
involvement of disadvantaged groups, ethical principles and standards become even
more crucial in social work research9. A review of the literature identifies various
disadvantaged groups, with children and young people receiving particular attention due
to their vulnerability'*'. Because of their developmental characteristics, children and
young people are among the most at-risk populations, facing challenges such as neglect,
abuse, and deprivation of basic needs. Consequently, as in many other disciplines, social
work also prioritizes addressing the fundamental issues affecting children and young
people216, In all these studies, researchers must remain cognizant of potential harm and
implement measures to mitigate risks. Therefore, adherence to ethical principles and
standards is imperative for all researchers working with children and young people. This
raises the question of whether a universally accepted ethical framework exists for studies
involving these populations. A review of the literature suggests that while general
scientific ethical guidelines are commonly referenced in research involving children and
young people, studies explicitly focusing on ethical principles and standards for these
populations remain limited. Among the key references in this area are the guidelines
published by the Society for Research in Child Development (SRCD) and the "Ethical
Research Involving Children (ERIC)" principles, developed by the International
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Children’s Center in collaboration with the Delegation of the European Union to Tiirkiye.
Additionally, several other studies discuss the ethical principles, standards, and general
rules that should be observed in research involving children and young people7-2°,

In conclusion, this study aims to assess the extent to which academic research focusing
on children and young people adheres to ethical principles and standards. To achieve
this objective, relevant academic studies in the field will first be identified, followed by a
meta-analytic evaluation. The research will also provide insights into the degree of
adherence to ethical principles and standards in studies involving children and young
people. Specifically, it will examine whether ethical principles evolve in response to
changing conditions and whether a universal set of ethical standards can be established
for research involving children and young people. This is particularly important given
the dynamic nature of social work ethics, which continues to evolve in parallel with
professional practices. The study seeks to answer the following questions: To what extent
do social work research studies adhere to ethical principles and standards related to
children and young people? How are these ethical principles and standards distributed
in terms of gender differences? And do these principles evolve in response to changing
conditions?

The study is significant as it represents the first comprehensive meta-analysis in Tiirkiye
focusing on ethical evaluations related to children and youth in the field of social work.
It underscores the importance of considering not only scientific research ethics but also
specific ethical principles and standards relevant to children and young people in social
work research. This approach will enable social work professionals to conduct their
practices more effectively within an ethical framework. Furthermore, the study's use of
appropriate statistical methods, such as the random effects model, accounting for the
heterogeneous data structure, enhances the reliability and accuracy of the results.

Material and Methods

Study Design and Participants

This study employed a meta-analysis design. First introduced by Glass in 1976, meta-
analysis is defined as a statistical technique used to integrate and synthesize findings
from individual studies>'.

The research sample includes theses and articles from academic social work studies
involving children and young people as participants. The inclusion criteria for the study

have been established within the methodology, while studies falling outside these criteria
have been designated as exclusion criteria.

Inclusion Criteria:

e Studies must have been published between 2015 and 2020 to ensure relevance
and timeliness.

e Studies must be indexed in the specified databases or search engines.

e Studies must employ a quantitative research design to allow for the calculation of
effect size.

e The study sample must include children and young people as participants.

e Studies must be published in academic social work journals.
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e Studies must be published in Turkish and conducted within Tiirkiye.

e Full-text access to the theses must be available.

Coding

During the coding phase, a critical stage of the meta-analysis method, three primary
coding methods were employed. First, the "descriptive data of the study" coding was
performed, which involved examining details such as publication years, source types,
databases, publishing institutions, publication types, and authors. The second stage,
"content of the study" coding, focused on ethical considerations, including informed
consent forms, ethics committee approvals, multiple rights considerations, and ethical
dilemmas. Finally, the "study data" coding was performed to analyze statistical
information such as means, standard deviations, and effect sizes.

Data Collection

As part of the research, various sources and databases were utilized for data collection.
These included the National Thesis Center of the Higher Education Council (YOKTEZ),
ULAKBIM, Google Scholar, YOK Academy, and DergiPark. Additionally, key search
terms such as “child”, “youth”, “young”, “vulnerable groups”, “social work”,
“disadvantage”, “adolescence”, “adolescent”, and “social service” were used to retrieve
relevant studies. When selecting these key terms, care was taken to ensure they reflect
the distinct characteristics of the target population and the research field, while also
aligning with the existing literature in social work. The search process was conducted
between March 2, 2021, and March 12, 2021.

The first step of the search process involved searching for articles, yielding a total of 563
studies. Of these, 418 studies were excluded for not meeting the inclusion criteria.
Reasons for exclusion included qualitative research design (210 studies), involvement of
participants other than children and youth (64 studies), and the absence of statistical
data needed to calculate effect size (144 studies). As a result, 145 article studies were
included in the meta-analysis. When examining the participant groups of these studies,
39 studies involved child participants (concepts of children and adolescents), 101 studies
involved young participants (concepts of youth), and 5 studies involved both child and
young participants.

The second step of the search process involved identifying relevant theses, yielding a total
of 174 studies. Of these, 127 studies were excluded for not meeting the inclusion criteria.
Reasons for exclusion included 72 studies with a qualitative research design, 2 studies
conducted in a different language, 20 studies involving participants other than children
and youth, and 33 studies lacking the necessary statistical data. Consequently, 47 theses
were included in the meta-analysis. In terms of participant groups, 31 studies focused on
children, 14 studies examined young participants, and 2 studies included both children
and young participants.

In conclusion, the meta-analysis was conducted with a total of 192 studies.
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Analyzing Data

At this stage, all data were first analyzed using two scales based on their form and content
characteristics, following the coding method. In addition to these characteristics, the
following aspects were also considered:

e Consideration of children's rights.

e Approval from an ethics committee.

e Inclusion of consent forms.

e The potential benefits of the study for the child.

e Assessment of any coercion involved.

e Identification of ethical dilemmas.

e Types of children included in the studies.

e Use of appropriate language.

e Alignment of research questions with developmental stages.

e Researcher's competence.

In addition to these coding methods, the studies were also analyzed based on their data.
In this context, the “Group Difference Meta-analysis” model was employed for the meta-
analysis. This model requires naturally occurring groups, such as male and female, to
calculate the standardized effect size. Accordingly, the data were divided into two
separate groups-male and female-with gender considered as the independent variable.
The "Hedges's g" value was used to determine the effect size. To interpret the effect sizes,
Cohen's (1998) standardized effect size classification was applied, where 0.2 represents
a small effect, 0.5 a medium effect, and 0.8 a large effect. Additionally, the "Random
Effects Model" was employed as the effect model. This model was selected based on a
review of the relevant literature, which indicated that many studies in the social sciences
align with this approach. Another reason for selecting this model was the high level of
heterogeneity among the included studies. Additionally, Microsoft Office Excel 2021 was
used for analyzing the descriptive data, while the Comprehensive Meta-Analysis (CMA)
software was employed to calculate the overall effect size.

Result
Descriptive Data of the Study

Atotal of 192 studies were analyzed within the scope of this research. Of these, 70 focused
on children, 115 on youth, and 7 on other participants. The findings from these studies
were subjected to formal analyses, which are presented below.
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Table 1. Trends in study distribution over time: increase and decrease patterns by year

Years of Work | Frequencies | Percent (%)
2015 1 5.73
2016 20 10.42
2017 12 6.25
2018 39 20.31
2019 62 32.29
2020 48 25.00

An analysis of the distribution of studies by year reveals a notable upward trend in
publications starting from 2018, with the highest number of studies recorded in 2019,
marking it as the most significant contributing year to the research. A slight decline in
publications is observed in 2020, potentially due to the impact of external factors such
as the COVID-19 pandemic (Table 1).

Table 2. Distribution of studies by publication type: articles, master's theses, and
doctoral theses

Publication Type Frequencies | Percent (%)
Master Thesis 44 22.92
PhD Thesis 3 1.56
National and International Articles 145 75.52

An analysis of the studies included in the meta-analysis by publication type reveals that
the majority of the studies, 145 (75.52%), were published as national and international
articles. This was followed by 44 master's theses (22.92%) and 3 doctoral theses (1.56%)
(Table 2). This distribution highlights the prominence of article-based studies in the
literature, with a comparatively smaller representation of theses.

Data on the Contents of Studies

Within the scope of this research, the included studies were first examined to determine
whether they addressed children's rights. Specifically, the analysis considered the four
guiding principles of the United Nations General Assembly's Convention on the Rights
of the Child, adopted on November 20, 1989: non-discrimination, the best interests of
the child, the right to life, survival, and development, and the right to participation. The
findings revealed that, out of the 192 studies included in the research, only 14 explicitly
addressed children's rights.

In addition to children's rights, the presence of informed consent forms from
participants and their guardians was also examined. The findings indicated that, among
the 192 studies included in the research, 45 studies incorporated informed consent forms
(19 written, 20 verbal, and 6 both written and verbal). For the remaining studies, it was
unclear whether informed consent was obtained, particularly in many article-based
studies where researchers did not specify this aspect. Regarding parental consent, since
most participants were under the age of 18 and classified as “child participants”,
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obtaining parental consent was deemed necessary. Accordingly, out of the 192 studies,
only 14 reported obtaining parental consent, with 13 using written consent and 1 using
verbal consent.

In addition to the previously mentioned data regarding the content of the included
studies, it was found that 62 out of the 192 studies had obtained ethical approval. These
studies ensured that participants were not exposed to any risks, emphasized
voluntariness, and did not encounter ethical dilemmas. Furthermore, while some studies
employed scales appropriate for the developmental stages of participants, 16 studies
were deemed inappropriate in this regard. Confidentiality was prioritized, and
researchers conducted studies within their areas of competence. Additionally, 78 studies
had obtained the necessary legal permissions, and no bias or conflict of interest was
identified.

Findings on the Overall Impact

Within the scope of this research, a comparison group was required to calculate the effect
sizes of the studies. Accordingly, gender was selected as the independent variable, while
ethical principles and standards were designated as the dependent variables. The
magnitude of the difference between male and female participants was then analyzed
based on the effect size. At this stage, all studies were categorized into those involving
child, young, and other participants.

Based on the effect size and heterogeneity test results presented in Table 3, an analysis
of 70 studies involving child participants revealed an effect size of Hedges’s g = 0.257 in
the random effects model, indicating a small effect size. Additionally, the 12 value was
calculated as 96.382, suggesting a high level of heterogeneity among the studies. These
findings suggest that the difference between gender (independent variable) and ethical
principles and standards (dependent variable) among child participants is minimal. In
other words, no significant difference was observed between genders in terms of ethical
principles and standards, highlighting the importance of adhering to ethical principles
consistently, regardless of gender differences. The high heterogeneity observed in the
studies points to potential methodological variations across the studies. Despite this
variability, the small effect size emphasizes the need for uniform adherence to ethical
standards across all studies, independent of gender.

Table 3. Effect sizes and heterogeneity test results for studies involving child
participants

Model Number Effect | Standard Z- P %95 Confidence Heterogeneity Test
of Size Error value Interval
Studies Lower Upper Freedom Q- P 1z
Limit Limit d(Q) value
Fixed 70 0.088 0.012 7.079 0.000 0.064 0.112 69 1906.93 | 0.000 | 96.382
Effect
Model
Random 70 0.257 0.067 3.835 0.000 0.126 0.228
Effect
Model

According to the Forest Plot graph illustrating the distribution of studies based on the
random effects model, the effect sizes of the studies appear to be relatively similar.
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However, some studies exhibit higher effect sizes, while others demonstrate lower effect
sizes, indicating variability in impact levels22-25,

An analysis of the 115 studies involving young participants revealed an average effect size
of Hedges’s g = 0.189 in the random effects model, indicating a small effect size.
Additionally, the I2 value was calculated as 96.861, indicating a high level of
heterogeneity among the studies (Table 4). Based on Cohen's (1988) standardized mean
difference classification, the effect size was categorized as small. These findings suggest
that similar to studies involving children, the difference between gender (independent
variable) and ethical principles and standards (dependent variable) among young
participants is minimal. This underscores the importance of consistently adhering to
ethical principles and standards, regardless of gender.

Table 4. Effect sizes and heterogeneity test results for studies involving young

participants
Model Number Effect Standard Z- P %95 Confidence Heterogeneity Test
of Size Error value Interval
Studi
udies Lower | Upper Freedom | Q-value P Iz
Limit Limit d(Q)

Fixed 115 0.152 0.010 15.855 0.000 0.113 0.170 114 3631.397 | 0.000 | 96.861
Effect
Model
Random 115 0.189 0.055 3.463 0.000 0.082 0.296
Effect
Model

According to the Forest Plot Graph, which reveals the distribution of the studies included
in the study according to the random effect model, all studies have a close level of impact.
However, there are also studies with more effect'427:28 or less effect than others29.

An analysis of the seven studies involving participants categorized as "other" revealed an
average effect size of Hedges’s g = 0.214 in the random effects model, suggesting a small
effect size. Additionally, the I2 value was calculated as 88.188, indicating a considerable
level of heterogeneity among the studies (Table 5). Based on Cohen’s (1988) standardized
effect size classification, the observed effect size is small. These findings suggest that the
difference between gender (independent variable) and ethical principles and standards
(dependent variable) in studies involving "other" participants is minimal. This indicates
that ethical principles and standards do not significantly vary based on gender within
this participant group, underscoring the importance of maintaining universal ethical
guidelines across all research.

Table 5. Effect sizes and heterogeneity test results for studies involving other

participants
Model Number Effect Standard Z- P %95 Confidence Heterogeneity Test
of Size Error value Interval
Studies Lower Upper Freedom Q- P 1z
Limit Limit d(Q) value
Fixed 7 0.256 0.040 6.419 0.000 0.178 0,335 6 5.,492 0.000 | 88.188
Effect
Model
Random 7 0.214 0.126 1.695 0.000 -0.034 0.462
Effect
Model
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According to the Forest Plot Graph, which reveals the distribution of the studies included
in the study according to the random effect model, all studies have an effect close to each
other. However, there are also studies with the highest3° and the lowest effects:.

In conclusion, the magnitude of the difference between male and female participants
regarding ethical principles and standards, as the dependent variable, was assessed
based on effect sizes across the analyzed studies. This evaluation, conducted across both
thesis and article studies, revealed that in research involving child and youth
participants, the difference in ethical principles and standards between genders was
consistently minimal across all analyses.

Discussion

This study aimed to assess the adherence to ethical principles and standards in academic
publications on child and youth-focused social work. A meta-analysis was conducted on
a total of 192 studies, representing 26.05% of all collected studies. The number of studies
included in the meta-analysis varied depending on the research focus and objectives.
Notably, no prior meta-analytical studies on this topic have been identified in the
national social work literature. The majority of the analyzed studies originated from the
field of psychology, with a smaller proportion from sociology within the broader domain
of social sciences. In contrast, the international literature includes several meta-analyses
on similar topics; however, the number of studies incorporated in these analyses varies
significantly. For instance, while some meta-analyses include as many as 88 studies,
others incorporate as few as 153237,

The meta-analyzed studies were examined for their distribution across years, revealing
an uneven pattern with fluctuations over time. The lowest number of studies was
recorded in 2015, whereas the highest number was observed in 2019. However, despite
this peak, a decline in the number of studies was noted from 2019 to 2020, largely
attributed to the impact of the COVID-19 pandemic.

The pandemic significantly constrained research activities by limiting access to research
environments, particularly affecting studies involving children and youth. The transition
of schools (elementary, middle, high schools, and universities) to online education
hindered access to sample groups, which are essential for such research. Additionally,
delays in obtaining necessary legal permissions further impeded the feasibility of
conducting these studies. Beyond its impact on physical and legal conditions, the
COVID-19 pandemic also had profound effects on the motivation levels of researchers.
During this period, academics experienced heightened feelings of alienation from their
profession across various dimensions. Consequently, many reported a significant sense
of vulnerability and isolation in multiple aspects of their professional livess3s.

Another key finding of this research concerns the publication types of the studies. The
analysis revealed that most studies included in the meta-analysis were published as
articles. However, in contrast to this finding, some meta-analyses conducted by other
researchers have reported a higher prevalence of doctoral studies, while others have
found master’s theses to be more commons39-4.. However, some studies aligned with the
findings obtained in this research42-44.
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Within the scope of this research, a total of 192 studies were analyzed based on effect
sizes. Specifically, 70 studies involving child participants, 115 studies involving young
participants, and 7 studies involving other participants were examined separately using
the Comprehensive Meta-Analysis (CMA) software. Prior to the analysis phase, the
“Group Differences Meta-Analysis” model was employed to define natural groups, such
as male and female, to facilitate the calculation of standardized effect sizes. For effect size
estimation, “Hedges' g” was utilized, and the “Random Effects Model” was chosen to
account for variability across studies. Accordingly, the effect sizes calculated for the
studies were as follows: Hedges' g=0.257 for the 70 studies involving child participants,
Hedges' g=0.189 for the 115 studies involving young participants, and Hedges' g=0.214
for the 7 studies involving other participants. According to Cohen’s (1988) standardized
mean difference criteria, these values indicate a small effect size. The findings suggest
that in studies involving children, young people, and other participants, the differences
in ethical principles and standards between male and female participants are minimal.
These findings suggest that in studies involving children and young people, there is no
significant difference between genders regarding ethical principles and standards,
underscoring the need for uniform ethical considerations. A review of the relevant
literature indicates that no previous studies have specifically examined this aspect within
the field of social work, making direct comparisons challenging. However, individual
studies in both social work research and research involving children and young people
highlight the significance of adhering to ethical principles and standards. In studies
focusing on social work research, certain scholars are particularly emphasized, with their
work underscoring the importance of conducting both quantitative and qualitative
research through evidence-based practices to ensure ethical integrity and effective
problem-solving in social work interventions®7455!. The second point is that several
studies, along with notable researchers, emphasize the ethical principles and standards
that should be upheld in research involving children and young people!81947. Across
these studies, it is notable that the focus is exclusively on children, without distinguishing
young participants, in contrast to the present research. According to legal definitions, all
individuals under the age of 18 are classified as children. Furthermore, within the scope
of this research, no studies have been identified that assert significant differences in
ethical principles and standards between genders in research involving children and
young people. This finding aligns with the results obtained in the present study.

Conclusion

In conclusion, this study conducted a meta-analysis of ethical evaluations in academic
publications on social work with a focus on children and youth. Quantitative studies
related to the topic were systematically reviewed, and the findings were presented. A total
of 192 studies were analyzed, the majority of which were journal articles. Among these,
70 studies involved children, 115 involved young people, and 7 involved other
participants. The highest number of publications was recorded in 2019, with university
students being the most frequently studied sample group. Due to the heterogeneity in
data distribution, the random effects model was employed. Across all groups, a small
effect size was observed. Furthermore, it was noted that researchers generally prioritized
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scientific research ethics over ethical principles and standards specifically tailored to
children and young people.

Recommendations:

e Future research in social work, especially involving children and young people,
should place greater emphasis on the application of specific ethical principles
tailored to these populations. Researchers are encouraged to explore ethical
standards that account for the unique vulnerabilities of children and young
people, beyond general scientific research ethics.

e A universally accepted set of ethical guidelines for research involving children
and youth should be established. This would ensure consistency in ethical
decision-making and promote the protection of rights for these vulnerable
populations across various social work settings and research methodologies.

e Although this study found minimal differences in ethical principles between male
and female participants, further research is needed to explore gender-specific
ethical considerations. Future studies should investigate whether ethical
standards should be adjusted based on gender differences or other demographic
factors to ensure that all participants are treated fairly and equitably.

e Social work researchers should receive more comprehensive training on ethical
principles, particularly those that apply to vulnerable populations.

Limitations

This study has several limitations. Firstly, only studies published in Turkish and
conducted within Tiirkiye were included, which limits the findings to the national
literature. Additionally, only quantitative research was considered, excluding qualitative
studies that could have provided deeper insights into ethical principles. High
heterogeneity was observed among the studies, which may impact the reliability of the
analysis due to methodological differences. External factors, such as the pandemic,
hindered the data collection process and the feasibility of conducting research, leading
to a decrease in the number of publications in 2020. Finally, the analysis was based solely
on numerical data from the studies, which resulted in a lack of content depth. Future
research could address these limitations by incorporating a broader sample and
methodological diversity.
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Investigation of the Relationship of CRP/Albumin Ratio with Clinical
Parameters, Prognosis and Physiotherapy in Amyotrophic Lateral
Sclerosis CRP/Albumin Ratio in Amyotrophic Lateral Sclerosis

Giilseren DEMIR KARAKILIC", Giiven ARSLAN™*

Abstract

Aim: The aim of this study was to investigate relationship of baseline CRP/albumin ratio (CAR) value with
clinical parameters, post treatment functional capacity and physiotherapy effectiveness in patients with
Amyotrophic Lateral Sclerosis (ALS).

Method: Ethical approval was obtained for this study on June 16, 2023, with number E. Kurul-2023-21/751.
This retrospective study was undertaken between January 2021 and January 2024. Forty-five patients were
included in the study based on their blood test results, ALSFRS-R scores, and disease-related clinical
findings accessed through electronic patient records. Forty-five healthy people of similar age and gender
who attended check-up clinic without any complaints were included in study as a control group.

Results: A total of 90 people, 45 patients with ALS and 45 healthy people as control group were included
in study. The female/male ratio and mean age of both groups were similar and there was no statistical
difference. The mean CAR of patients with ALS was 1.92+0.14, while mean CAR of control group 0.82+0,15
and there was no significant difference in mean CAR between the groups (p: 0.2). White Blood Cell (WBC)
and Neutrophil were significantly higher in ALS group according to control group (p:0.017, p:0.038). CAR
was not found to correlate with clinical parameters of ALS and number of physiotherapy sessions received.
Functional ambulation Scale scores were found to be higher as number of physical therapy sessions
increased.

Conclusion: This study is first to evaluate CAR in patients with ALS. CAR measured at time of diagnosis of
ALS disease was not significantly higher than control group, and we could not find a relationship between
CAR and post treatment functional scores. However, CAR may be an important parameter, especially in
evaluating malnutrition and chronic inflammation when disease progresses and complications develop.

Keywords: Amyotrophic Lateral Sclerosis, CRP/Albumin ratio, Amyotrophic Lateral Sclerosis Functional
Rating Scale, physiotherapy effectiveness.

Amyotrofik Lateral Sklerozda CRP/Albumin Oraninin Klinik Parametreler, Prognoz ve
Fizyoterapi ile iliskisinin Arastirilmasi: Amyotrofik Lateral Sklerozda CRP/Albumin Oran1

0z
Amac: Bu calismanin amaci, Amyotrofik Lateral Sklerozlu (ALS) hastalarda baglangic CRP/albiimin oram

(CAR) degerinin klinik parametreler, tedavi sonrasi fonksiyonel kapasite ve fizyoterapi etkinligi ile iligkisini
arastirmaktir.

Yontem: Bu calisma igin 16 Haziran 2023 tarihinde E. Kurul-2023-21/751 numarasiyla etik onay alindi. Bu
retrospektif calisma Ocak 2021 ile Ocak 2024 tarihleri arasinda gerceklestirildi. ALS tanis1 almis 57 hasta
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arasindan kan testi sonuclari, Revize Amyotrofik Lateral Skleroz Fonksiyonel Degerlendirme Olcegi
(ALSFRS-R) skor kayitlar1 ve hastalikla iligkili klinik bulgular: elektronik hasta raporu araciligiyla erisilen
45 hasta caligmaya dahil edildi. Herhangi bir sikayeti olmadan Check-up poliklinigine bagvuran benzer yas
ve cinsiyetteki 45 saglikl kisi kontrol grubu olarak ¢alismaya dahil edildi.

Bulgular: Calismaya 45 ALS tanili hasta ve 45 saglikli kisi kontrol grubu olmak tizere toplam 9o kisi dahil
edildi. Her iki grubun kadin/erkek orani ve yas ortalamalar1 benzerdi ve istatistiksel olarak fark yoktu. ALS'li
hastalarin ortalama CAR'1 1,92+0,14 iken, kontrol grubunun ortalama CAR'1 0,82+0,15 idi ve ortalama CAR
acgisindan gruplar arasinda anlaml bir fark yoktu (p: 0,2). Beyaz Kiire Hiicresi (WBC) ve Notrofil, ALS
grubunda kontrol grubuna gore anlamh olarak daha yiiksekti (p:0,017, p:0,038). CAR'In ALS'nin klinik
parametreleri ve alinan fizyoterapi seansi sayisi ile iligkili olmadig1 bulundu. Fonksiyonel ambulasyon Olcegi
puanlarinin, fizyoterapi seansi sayis1 arttik¢a daha yiiksek oldugu bulundu.

Sonugc: Bu calisma, ALS’li hastalarda CAR" degerlendirmek i¢in ilk calismadir. ALS hastaliginin tanisi
sirasinda olciilen CAR, kontrol grubundan anlamli olarak daha yiiksek degildi ve CAR ile tedavi sonrasi
fonksiyonel puanlar arasinda bir iligki bulamadik. Ancak, CAR, ozellikle hastalik ilerlediginde ve
komplikasyonlar gelistiginde yetersiz beslenmeyi ve kronik inflamasyonu degerlendirmede Onemli bir
parametre olabilir.

Anahtar Sozciikler: Amyotrofik Lateral Skleroz, CRP/Alblimin orani, Amyotrofik Lateral Skleroz
Fonksiyonel Derecelendirme Olcegi, fizyoterapi etkinligi.

Introduction

Amyotrophic Lateral Sclerosis (ALS), one of the rare neurological diseases in the world,
is a progressive neurodegenerative disease that affects the upper motor and lower motor
neurons in the brain and spinal cord, causing loss of muscle control. The incidence of
ALS is estimated to be 2-3 per 100,000 people in European countries and 0.7-0.8 per
100,000 people in Asian countries. ALS is a disease that begins in adulthood, is usually
seen between the ages of 51-66, and is more common in men3. Although many theories
have been proposed for the etiology of ALS, including oxidative stress, mitochondrial
dysfunction (loss of function), protein aggregation, autophagy, and glutamate
excitotoxicity, the underlying mechanisms have still not been elucidated+. While 90-95%
of ALS cases are sporadic, 5-10% are seen in the familial form of ALS5. ALS classification
based on clinical type is divided into two groups: extremity-onset and bulbar-onset.
While weakness in the fingers, difficulty in writing and holding objects, weakness in the
lower extremities, balance problems, and difficulty in walking are observed in limb-onset
ALS; speech and swallowing difficulties are observed in bulbar-onset ALS. Bulbar-onset
ALS is rare and the survival time of patients with bulbar onset is shorter than patients
with extremity onset®.

The diagnosis of ALS disease is primarily based on symptoms and neurological
examination findings. EMG/electrophysiology has a privileged place as the basic
examination method in diagnosis’. Upper motor neuron involvement must also be
demonstrated clinically in order to diagnose ALS, in addition to detecting widespread
lower motor neuron degeneration by clinical and/or electrophysiological methods®. ALS
is a progressive and fatal disease, and there is no full treatment available today. Medical
treatment can only slow down the progression of the disease in the treatment of ALS, and
so symptomatic treatment becomes important. The main goal of treatment is to increase
survival, quality of life, and physical functionality®. Studies suggest stretching for
shortened muscles, strengthening exercises to maintain joint movement, and balance
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exercises to prevent the risk of falling, although there is no specific rehabilitation
protocol in the treatment of ALS'1. The patient's functional status is one of the most
important indicators of quality of life and survival, and revealing the patient's functional
status with scoring systems such as The Revised Amyotrophic Lateral Sclerosis
Functional Rating Scale (ALSFRS-R) and Functional Ambulation Scale (FAS) is
important for prognosis*2.

C-reactive protein (CRP) is a positive acute-phase protein synthesized by the liver and
adipose tissue, and it is one of the most widely used biomarkers to indicate systemic
inflammations-*4, While CRP increases as a positive acute-phase reactant in the presence
of inflammation, albumin decreases as a negative acute-phase reactant. CRP/albumin
ratio (CAR) effectively indicates both malnutrition and inflammation and is a useful
biochemical parameter in predicting prognosis in seriously ill patients'56, CAR has been
used, especially in recent years, to predict the prognosis of progressive
neurodegenerative diseases!7-19.

Malnutrition is often associated with decreased muscle mass, deterioration in muscle
functions, anemia, hypoalbuminemia, immune dysfunction, decreased cognitive
functions, increased risk of falling, the need for mechanical ventilation, prolonged
hospitalization, and mortality2°. Malnutrition is common in ALS due to decreased
swallowing and nutritional functions and prolonged stays in hospitals and intensive care
units due to complications. Albumin, an objective indicator of malnutrition, was found
to be low in patients with ALS in previous studies and was considered a poor prognosis
indicator®21-24. CRP, an objective indicator of inflammation, has been found to be high
in ALS patients in previous studies and has been shown to be associated with poor
prognosis24-26,

There is no study in the literature examining the relationship between CRP, CAR or
inflammatory parameters and physiotherapy in ALS. The literature mostly evaluates the
effect of physiotherapy on ALS. Forty-eight patients with ALS were given controlled and
moderate-intensity aerobic exercise in addition to standard treatment, ROM and
strengthening exercises; no difference was found between the groups'. 18 patients with
ALS were given moderate-intensity graded aerobic exercise; there was no significant
change in ALSFRS-R scores in the treatment group compared to the control group2’.

Although CRP and albumin are frequently studied in patients with ALS, CAR has not
been studied in patients with ALS in the literature, and the relationship of inflammatory
parameters with physiotherapy in patients with ALS has not been evaluated. In this
study, we aimed to investigate the relationship of initial CAR value with clinical
parameters and physiotherapy in patients with ALS.

Material and Methods
Study Design

This retrospective study was undertaken between January 2021 and January 2024.
Acibadem Mehmet Ali Aydinlar University Medical Research Evaluation Committee
approval was obtained before starting the study on 11.01.2024 (approval no: 2023-
21/751). Provincial Health Directorate's Scientific Research Commission and adhered to
the principles of the Helsinki Declaration.
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Patients

It was planned to screen all patients diagnosed with ALS in the records, including all
records examined in our hospital in the last 3 years since ALS is a very rare disease,
although a G-power power analysis application was used to calculate the sample size.
Before starting work, Power analysis was done with G-power version 3.1.9.4 and it was
calculated that a total of 52 patients would need to be included in the study for an effect
size of 0.518, a margin of error of 0.05 and a power of 95% according to the CAR
parameter?. Patients diagnosed with ALS at Neurology, and the Physical Medicine and
Rehabilitation outpatient clinic between January 2021 and January 2024 were scanned.
Considering the patients' comorbidities, patients with conditions that could affect CAD
at the time of initial diagnosis (e.g., history of infectious disease in the last month, active
infection and antibiotic-antiviral use, rheumatological disease diagnoses) were not
included in the study. Forty-five patients were included in the study based on their blood
test results, ALSFRS-R scores, and disease-related clinical findings accessed through
electronic patient records. Forty-five healthy people of similar age and gender who
attended the check-up clinic without any complaints were included in the study as a
control group.

Demographic information such as age and gender of the patient and control groups at
the time of initial diagnosis; clinical information the patient group; such as ALS initial
symptom of age of ALS onset, disease duration, family history, comorbidities, FAS
scores, ALSFRS-R scores, whether or not they received physiotherapy, physiotherapy
sessions applied, and mortality rates were recorded. Patient and control groups'
biochemical parameters such as creatinine, albumin, CRP, Erythrocyte Sedimentation
Rate (ESR), White Blood Cell (WBC), hemoglobin (HGB), platelet (PLT), neutrophil
(NEU), lymphocyte (LYMP), monocyte (MONO), and CAR levels; were recorded at the
time of first admission to the hospital.

The physiotherapy program was applied 3 days a week, for an average of 45
minutes, for 8-10 weeks, in the form of joint range of motion, strengthening and
stretching exercises, balance and walking training.

Outcome Measures

Functional Ambulation Scale (FAS): was used to determine the ambulation levels
of the patients. Ambulation level was evaluated in 6 categories, including FAS 0-5 before
and after treatment. As scores increase in FAS, ambulation improves; while the patient
cannot ambulate in stage 0, he can ambulate independently in stage 528. The evaluation
of the FAS was obtained retrospectively from the patient's electronic patient card, using
patient evaluation data from the last Neurology, and the Physical Medicine and
Rehabilitation outpatient clinic follow-up.

The Revised Amyotrophic Lateral Sclerosis Functional Rating Scale
(ALSFRS-R) is a scale consisting of 12 parameters such as speech, salivation,
swallowing, handwriting, feeding, dressing and self-care, turning and covering in bed,
walking, climbing stairs, dyspnea, orthopnea and respiratory failure and it is evaluated
with a total of 48 points. Each question is evaluated between 0 and 4 points. The
functionally normal patient is evaluated with four points. Zero points are given to the
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worst functional state while scores decrease from four to below due to functional
deterioration Turkish validity and reliability study was conducted by Koc et al in 201629.
The evaluation of the ALSFRS-R was obtained retrospectively from the patient's
electronic patient card, using patient evaluation data from the last Neurology, and the
Physical Medicine and Rehabilitation outpatient clinic follow-up.

Statistical Analysis

All analyses were carried out with SPSS 26.0 (IBM, USA). The findings of the study are
expressed as frequency and percentages. Normality analysis was carried out using the
Kolmogorov-Smirnov test. The variables that were not normally distributed are
presented as the median and interquartile range (IQR) with 25-75 percentiles.
Descriptive statistics mean and standard deviation (mean (SD)) were used for normally
distributed variables; mean and minimum-maximum values were used for non-normally
distributed variables. Categorical variables were compared using the Chi-Square test.
Continuous repeated measurements were compared using the paired samples t-test and
the Wilcoxon signed-ranks test. Fischer exact, Pearson Chi-Square, and Yate’s continuity
correction test were applied. Pearson correlation analysis between CAR, ALSFRS-R, FAS
and clinical factors was done. Finally, a ROC curve analysis to find cut-off values for CAR
was applied.

Results

A total of 90 people, 45 patients with ALS and 45 healthy people as the control group
were included in the study. Clinical findings of patients with ALS are listed in Table 1.

Table 1. Clinical characteristics of the patients with ALS

n(%)
Walking disorder 29(64.4)
Speech disorder 7(15.6)
ALS onset symptom Loss of fine motor skills in hands | 5(11.1)
Fasciculations 4(8.9)
ALS onset age (Mean+SD) 50.36+8.54
ALS duration (Mean Years) 4.89
Family history Yes 3(6.7)
No 42(93-3)
Comorbidity No 12(26.7)
Hypertension 15(33.3)
Coronary artery disease 10(22.2)
Diabetes Mellitus 5(11.1)
Hypothyroidism 2(4.4)
Hypertension+Diabetes Mellitus | 1(2.2)
Physiotherapy treatment Yes 16(35.6)
No 29(64.4)
Number of Physiotherapy Sessions Received (Mean) | 24
FAS score o 24(53.3)
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FAS score 1 5(11.1)
FAS score 2 1(2.2)
FAS score FAS score 3 6(13.3)
FAS score 4 9(20)
ALSFRS-R score (Mean) 13.22
Death Yes 15(33.3)
No 30(66.7)

ALS: Amyotrophic Lateral Sclerosis, N: Number, SD: Standard deviation, FAS:
Functional ambulation scale, ALSFRS: Amyotrophic Lateral Sclerosis Functional Rating

Scale

Ten (22.2%) of the patients with ALS were female; 12 (22.2%) of the control group were
female and the gender ratio was the same between groups. There was no significant
difference in mean age between the groups (p: 0.97). Albumin and CAR values showed
normal distribution based on Skewness and Kurtosis tests3°:3:, The mean CAR of patients
with ALS was 1.92+0.14, while the mean CAR of control group 0.82+0,15 and there was
no significant difference in mean CAR between the groups (p: 0.2). There was a statistical
difference between the ALS and control groups only in the number of WBC and NEU;
WBC and NEU were significantly higher in the ALS group compared to the control group
(p:0.01, p:0.03) (Table 2).

Table 2. Laboratory test results of the patients and the control group

ALS Control Reference P Skewness
(N:45) (N:45) Values Curtosis
Gender (n/%) Female | 10(22.2) 10(22.2) 1
Male 35(77.8) 10(22.2)
Age (Mean+SD) 55.24+5.67 | 55.29+5.61 0.97 | 1.78
3.90
Cretatinine mg/dL (Mean) | 0.56 0.58 0.70-1.20 mg/dL | 0.72 | 0.86
3.58
ALB g/dL (Meanz+ SD) 3.86+ 0.65 | 4.03+ 0.45 | 3.50-5.20 0.13 | -0.80
g/dL 1.42
CRP mg/dL (Mean) 5.63 2.75 <5 0.17 | 0.89
mg/dL 0.13
ESR mm/H (Mean) 27.56 26.36 <20 0.86 | 0.69
mm/H 1.53
WBC x10”3/uL. (Mean) 10.22 8 4.10-10.60 0.01 | 2.70
x10"3/ul, 10.55
HGB g/dL (Mean) 13.38 12.97 13.50-16.20 g/dL | 0.32 | -0.78
1.90
PLT x10”3/uL (Mean) 277.33 286.58 150-439 0.62 | 048
x10"3/ul, -0.17
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NEU x10”3/uL (Mean) 4.53 5.54 1.90-7.10 0.03 | 3.04
x10"3/ulL 12.48

LYMP x10”3/uL (Mean) 1.71 1.85 1.30-3.76 0.38 | 110

x10”3/ulL 4.10

MONO x10”3/uL (Mean) 0.88 0.93 0.35-1.01 0.86 | 3.33

x10”3/ulL 9.71

CRP/ALB ratio (Mean+ SD | 1.92+0.14 0.82+0.15 0.20 | 112
0.27

ALSFRS-R (Mean+ SD 14.23+ 2.30 | - - 0.63
-0.19

ALS: Amyotrophic Lateral Sclerosis, CRP: C Reactive Protein ESR: Erythrocyte
Sedimentation Rate, WBC: White Blood Cell, HGB: Hemoglobulin, PLT: Platelet, NEU:
Neutrophil, LYMP: Lymphocyte, MONO: Monocyte, CAR: CRP/albiimin ratio

Correlation Analysis

CAR was not found to correlate with the clinical parameters of ALS. As expected, ALSFRS
scores and FAS scores were strongly correlated. FAS scores and the number of
physiotherapy sessions were found to be associated, and FAS scores were found to be
higher as physical therapy sessions increased. The duration of ALS disease increased as
the age at onset of ALS decreased (Table 3).

Table 3. Correlation of CAR, ALSFRS-R and FAS with each other and other clinical
parameters in patients with ALS

n=as ALSFRS ALS ALS Physio
CAR FRS- | pas . Onset | Sessions
R Duration
Age Received
CAR Pearson
. 1 0.10 0.20 | -0.07 -0.01 -0.12

Correlation

Significance 0.50 0.17 0.64 0.92 0.43
ALSFRS-R Pearson 0.10 L 0.88 | 0.0 0.2 0.8

Correlation ) : 03 23 23

Significance 0.50 0.00 | 0.80 0.12 0.11
FAS Pearson 0.20 | 0.88 1 0.0, -0.21 o

Correlation ) : 03 ) 33

Significance 0.17 | 0.00 0.80 0.16 0.02
ALS Duration Pearson - 0.0 0.0 ) - o1

Correlation 0.07 03 03 75 13

Significance 0.64 | 0.80 0.80 0.00 0.36
ALS Onset Age Pearson - 0.2 0.91 ° ) o1

Correlation 0.01 23 ’ ‘75 15

Significance 0.92 | 0.12 0.16 0.00 0.32
Number of Pearson 012 | o2 ° o1 o1 )
Physiotherapy Correlation ’ 23 33 13 15
Sessions Received —

Significance 0.43 | 0.11 0.02 | 0.36 0.32

CAR: CRP/albumin, ALSFRS-R: Amyotrophic Lateral Sclerosis Functional Rating Scale,
FAS: Functional Ambulation Scale, ALS: Amyotrophic Lateral Sclerosis, N: Number
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According to the AUC values, the power of the ROC curve analysis was poor. It revealed
no statistically significant cut off values for CAR.

Table 4. ROC curve analysis for CAR values against ALSFRS-R and FAS scores
Area | Std Error | Asymptotic Sig | Confidence Interval

Lower Bound Upper Bound

ALSFRS-R | 0.531 | 0.094 0.736 0.346 0.716

FAS 0.502 | 0.088 0.982 0.329 0.675

ROC: Receiver Operating Characteristic, CAR: CRP/albumin, ALSFRS-R: Amyotrophic
Lateral Sclerosis Functional Rating Scale, FAS: Functional Ambulation Scale

Figure 1. CAR ROC curve and ALSFRS-R (left), and FAS scores (right)
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Discussion

A total of 90 people, 45 patients with ALS and 45 healthy people as the control group
were included in the study. The mean CAR of patients with ALS was 1.92+0.14, while the
mean CAR of control group 0.82+0,15 and there was no significant difference in mean
CAR between the groups (p: 0.2). WBC and NEU were significantly higher in the ALS
group compared to the control group. CAR was not found to correlate with the clinical
parameters of ALS. FAS scores were found to be higher as the number of received
physical therapy sessions increased.

Most of our patients with ALS were male (77.8%), and their mean age was 55.24+5.67,
convenient with other studies®>32. The mean age at onset of ALS was 50.36+8.54 like
found in many researchs334. The onset symptom of ALS was mostly walking disorder35:3°.
The mean ALS duration was 4.89 yearst34. Family history was low like in the other
studies in the literature®s7. The majority of patients with ALS had no ambulation, and
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those with a FAS score of 0 constituted the majority, similar to the literature°28, The
observed mortality rate of 33% was lower than the reported values in other studies,
despite a mean disease duration of nearly 5 years3+35. This may be attributed to advances
in intensive care, palliative care, home care services, and physiotherapy support.

There was no significant difference in mean CRP and albumin between ALS and the
control group in our study. Albumin was also evaluated while evaluating 46 studies on
lipid profile and iron homeostasis in patients with ALS in a meta-analysis published in
2021; no difference was found in albumin values in patients with ALS compared to
control patients, similar to our study?22. Creatinine and albumin values were compared in
45 patients diagnosed with ALS and 30 healthy controls in a study conducted in Romania
in 2024; creatinine and albumin were found to be statistically low in the ALS
group23. There may have been no statistical difference as the patients had not yet
developed complications or malnutrition since we looked at the effect of creatinine and
albumin values at the time of initial diagnosis on the functional scales. In a study
conducted in Sweden in 2021, similar to our study?5, there was no difference in creatinine
and CRP values at the time of initial diagnosis in patients with ALS compared to healthy
control patients. Eleven studies were evaluated in a systematic review evaluating the
effect of CRP level on the prognosis of ALS in 2022, and CRP levels were generally found
to be higher than the control group and were associated with poor ALSFRS-R
scores2t, While CRP level was evaluated during the period when the clinic worsened and
complications developed, when ALSFRS-R scores were evaluated in the hospital in most
of these studies, CRP at the time of initial diagnosis was evaluated in our study.

Although CRP and albumin are frequently studied in patients with ALS, CAR has not
been studied in patients with ALS in the literature. CAR has been studied in the literature
in neurodegenerative diseases such as Parkinson's and multiple sclerosis. CAR was
examined in 151 Parkinson's patients and 150 healthy controls in a study conducted in
Turkey in 2019, and CAR was found to be significantly higher in the Parkinson's group
compared to the control group38. CAR was examined in 120 MS patients and 62 healthy
controls in a study conducted in Turkey in 2020, and it was found that CAR was
significantly higher in the MS group than in the control group; It has been found to be
associated with MS subtypes and disease activity”. This may be due to the fact that CRP
and albumin were evaluated at the time of initial diagnosis, not in the advanced stages of
the disease, and that complications or malnutrition had not yet developed during this
period. The fact that the inflammatory response and nutritional status had not yet
changed significantly in the early stages of the disease may have caused a statistically
significant difference not to be observed between the groups. In addition, different
inflammatory mechanisms in the pathophysiology of the diseases examined in previous
studies may contribute to the significant increase in CAR, unlike ALS. Therefore,
additional studies are needed to evaluate how CAR changes in ALS patients in advanced
disease stages or in long-term follow-up studies.

We did not find a relationship between CAR and the number of physiotherapy received
in our study. In our hospital, patients diagnosed with ALS were referred to the Physical
Medicine and Rehabilitation outpatient clinic not when the disease was first diagnosed
or in the early stages, but when the disease progressed and walking problems developed
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or when fine dexterity in the hands began to deteriorate. Since we recorded the blood
values at the time of the first diagnosis of the disease, we could not access the blood
values before and after physiotherapy. Nevertheless, since patients were referred to
physiotherapy at an advanced stage or when complications developed, it may indicate
that the patient's physiotherapy application indicated a poor prognosis.

We compared the patients who received physiotherapy in our study with previous studies
on physiotherapy in ALS since there is no study in the literature examining the
relationship between CRP, CAR, or inflammatory parameters and physiotherapy in ALS.
In our study, 16 patients with ALS were given standard physiotherapy consisting of joint
range of motion, strengthening and stretching exercises, balance, and walking training 3
days a week for an average of 45 minutes for 8—10 weeks. There was no significant
improvement in ALSFRS-R scores while there was an improvement in FAS scores at the
end of treatment. Forty-eight patients with ALS were divided into two groups in a study
conducted in 2018; while group 1 was given controlled and moderate-intensity aerobic
exercise in addition to the standard treatment, rum and strengthening exercises, twice a
week for 6 months; the second group was given standard treatment for the same period.
ALSFRS-R scores increased significantly in both groups, but there was no difference
between the groups at the end of treatments9. Eighteen patients with ALS were divided
into two groups in a study conducted in 2019. Group 1 was subjected to moderate-
intensity gradual aerobic exercise, 3 sessions a week for 4 weeks, each lasting 40 minutes;
the second group did not receive any treatment. There was no significant change in
ALSFRS-R scores in the treatment group compared to the control group at the end of the
study+4°.

Sixteen patients with ALS were divided into two groups in a study conducted in 2019;
while the 1st group was subjected to medium and high intensity aerobic and strength
exercises, 3 sessions a week for 12 weeks, each session lasting 50 minutes; the second
group received standard care. There was no significant change in ALSFRS-R scores in
the treatment group compared to the control group at the end of the study?’. Ten studies
on physiotherapy in patients with ALS implemented in the last 5 years and whose
effectiveness was evaluated with ALSFRS-R were examined in a systematic review
published in 2021 and it has been reported that physiotherapy generally increases the
patient's function and quality of life°. The average ALSFRS-R score of patients receiving
physical therapy was 32.75 in the review conducted in 2021, while it was 13.22 in our
study. The reason for the lack of improvement in ALSFRS-R scores in our study may be
that the patients receiving physical therapy had low initial ALSFRS-R scores and
consisted of patients with severe disease.

Conclusion

This study is the first to evaluate CAR in patients with ALS. We examined CAR at the
time of initial diagnosis and before infections and complications developed, rather than
at the advanced stage of the disease, in our study. CAR measured at the time of diagnosis
of ALS disease was not significantly higher than the control group, and we could not find
a relationship between CAR and post treatment FAS scores. However, CAR may be an
important parameter, especially in evaluating malnutrition and chronic inflammation
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when the disease progresses and complications develop. Multicenter studies involving a
larger number of patients are needed for this recommendation.

Limitations

The limitations of the study are that it is retrospective and single-center, the number of
patients is relatively small since ALS is a rare disease, and the values before and after
physiotherapy was not compared.
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Ergenlerde Cevrimici Oyun ve Psikososyal Faktorlerin iliskisi: Yalmzhk,
Benlik ve Kimlik Uzerine Bir inceleme’

Furkan Timur GOKMEN", Eda KARACAN***

Oz

Amac: Bu arastirmada asir1 ¢evrimici oyun oynayan ergenlerin cevrimici kimlik kesifleri, cevrimigi
bagimsizlik, yalmzlik, sosyal yeterlilik ve benlik belirginligine 6zgii 6l¢iimlerin ele alinmasi ve bu degiskenler
arasindaki iligkilerin ¢evrimici video oyunlarinin olumlu ve olumsuz yonleriyle bir arada ele alinarak gecerlik
acisindan incelenmesi amaclanmstir.

Yontem: 15-25 yas arasi 258 erkek katilmecinin olusturdugu ornekleme Benlik Belirginligi, Cevrimigi
Kimlik Kesfi, Cevrimici Bagimsizlik, Asir1 Cevrimici Oyun Kullanimi, UCLA Yalnizlik, Yalmzliktan Kagis ve
Sosyal Yeterlilik ve demografik bilgi formu uygulanmustir. ilk olarak dl¢iimlerin Tiirk kiiltiiriine uyarlamasi
adina aciklayici ve dogrulayici faktor analizleri ile incelenmis, ardindan ¢evrimici oyun oynamadaki yasa ve
oyun oynama siiresine bagh farklihklarla degiskenler arasi iligkiler gecerlik acisindan incelenmistir.

Bulgular: Genel olarak calisma kapsaminda ele aliman tiim 6l¢limlerin aciklayict ve dogrulayicr faktor
analizlerinin sonuglar1 6l¢limlerin Tiirk¢e uygulamasinin ergenlerde uygulanmasinin gecerli ve giivenilir
oldugunu destekler niteliktedir. Yasa baghh olarak beliren yetigkinlere kiyasla ergenlerin benlik
belirginliklerinin diisiik, kimlik kesiflerinin ise yiiksek oldugu gozlemlenmistir. Beliren yetiskinlik
doneminde cevrimici bagimsizlik diizeyinin ve kendilerini sosyal olarak agma diizeyinin ergenlere kiyasla
daha yiiksek oldugu goriilmiistiir. Asir1 oyun oynayanlarin daha az oynayanlara kiyasla yalnizliktan kagig
diizeyleri daha yiiksek, ¢evrimici bagimsizliklar1 daha diisiik seviyede oldugu bulgulanmistir. Ayrica,
yalmizlik ve yalmizliktan kagis asir1 oyun kullanimini pozitif yonde, gevrimici bagimsizlik ise negatif yonde
yordamaktadir.

Sonug: Cevrimi¢i oyun oynamaya ve bu oyunlarda edinilen benlik, kimlikler, sosyal yeterlilik ve yalmzlik
diizeylerine 6zgili Olglimlerin Tiirk kiiltiirline uyarlamas1 adina psikometrik 6zellikleri incelenmis ve bu
olctimlerin ergenlik ve beliren yetigkinlik déneminde iilkemizde yapilacak arastirmalarda kullamlabilir
nitelikte gecerli ve giivenilir oldugunu gostermistir. Tiim elde edilen bulgular ergenlik donemi ve kimlik
olusumu cercevesinde degerlendirilerek tartigtlmigtir.

Anahtar Sozciikler: Online kimlik kesfi, yalmzlik, sosyal yeterlilik, benlik kavrami, ergenlik, asir1
cevrimici oyun kullanima.
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The Relationship between Online Gaming and Psychosocial Factors in Adolescents: An
Examination of Loneliness, Self-Concept, and Identity

Abstract
Aim: This study aims to examine the measures of online identity exploration, online self-identity, loneliness,
social competence, self-concept clarity and excessive online game usage among adolescents who engage in

excessive online gaming. Additionally, it explores the relationships between these variables by considering
both the positive and negative aspects of online video games and evaluates the validity of these measures.

Method: A sample of 258 male participants aged between 15-25 years was administered the "Self-Concept
Clarity, Online Identity Exploration, Online Self-Identity, Excessive Online Game Usage, UCLA Loneliness,
Escaping from Loneliness, Social Competence, and Demographic Information Form." Initially, explanatory
and confirmatory factor analyses were conducted to adapt the measures to Turkish culture. Subsequently,
age and gaming duration-based differences, as well as inter-variable relationships, were evaluated in terms
of validity.
Results: Overall, the results of explanatory and confirmatory factor analyses demonstrated that the Turkish
adaptations of all the measures used in this study are valid and reliable for application among adolescents.
Compared to emerging adults, adolescents exhibit lower self-concept clarity and higher levels of online
identity exploration. During emerging adulthood, individuals demonstrate higher levels of online self-
identity and social self-disclosure than adolescents. Additionally, those who engage in excessive online game
usage tend to have higher levels of escaping from loneliness and lower levels of online self-identity compared
to those who play less. Furthermore, UCLA loneliness and escaping from loneliness positively predict
excessive online game usage, whereas online self-identity negatively predicts it.

Conclusion: The psychometric properties of the measures related to online gaming behaviors, self-concept,
identity exploration, social competence, and loneliness levels were examined as part of their adaptation to
Turkish culture. The findings indicate that these measures are valid and reliable for use in research
conducted on adolescents and emerging adults in Turkey. All findings were discussed within the context of
adolescence, identity formation, and developmental processes.

Keywords: Online identity exploration, loneliness, sociality, self-concept, adolescents, excessive online
game usage.

Giris

Internet, yeni bir iletisim arac1 olarak hayatimiza girdiginden beri bir taraftan iletisimi
kolaylastirmakta, diger yandan yiiz yiize iletisimi bitirip asosyallige' ve sagladigi
anonimlikle de yeni dijital kimlikler deneyerek baska biri olmaya yol agcmaktadir2.
1990’dan itibaren biiyiiyen dijital oyun endiistrisi de ¢ok sayida oyun tiiriiyle oyuncularin
kimlik gelisimlerinde 6nemli yere sahiptir3. Bunlar arasinda kimlik gelisimine en ¢ok
katkida bulunan oyun tiiriiyse Devasa Cok Oyunculu Cevrimici Rol Yapma Oyunlar
(Massively Multiplayer Online Role Playing Games-MMORPG) yer almaktadir. On
binlerce oyuncuya oyun ici etkilesim imkani sunan MMORPG’ler4, oyuncunun aldig1 her
karar1 gercek zamanli kaydetmekte ve hatal kararlar geri alhnamadigindan adeta gercek
diinyanin bir simiilasyonu gorevini gormektedirs. Ne kadar “oyun” olarak goriilse de
sosyal ortamiyla oyun arkadashiklarinin gercekte de siirdiiriildiigii, oyundaki gorevler
sebebiyle oyun ici topluluklar olusturulan ¢evrimigci iletisim araclaridir>57. Oyunculara
olusturacaklari karakterin fiziksel ve duygusal 6zelliklerini bastan yaratma imkani sunan
MMORPG’lerde iletisim bu karakterler iizerinden gerceklesmektedir®. Oyuncular gercek
hayattaki kimliklerinden tamamen farkl, ideal benliklerini yansitan bir kimlik
deneyebilir>-1° ve bu kimligin oyuncular tarafindan nasil algilandigiyla ilgili anlik doniis
alabilirler®. Oyuncu icin alternatif bir hayat sunan oyun evreni ¢cocuklar ve ergenlerin
gelisimi icin bir firsata ¢evrildiginde oyun karakterinin kimligini 6ziimseyen oyuncu
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karsilastign durumlara o karakterin goziinden bakmaya baglayarak farkli yaklagimlar
iiretebilir. Boylelikle bir doktor, bir bilim insam veya bir miihendis gibi diisiinerek
yaratic1 bir 6grenme siireci gecirebilir. Dolayisiyla, ¢evrimici ortam ergenlere sosyal
etkilesimlerle yeni kimliklerini denemelerini ve ideal-gercek benlik arasindaki
tutarlilikla kendilerini olumlu algilamalarini saglamaktadir24,

Internet ortaminda kimlik denemelerinin olumlu ve olumsuz yoniine deginen
“Internetten Etkilenen Sosyal Odiinleme Hipotezi” kimlik denemeleri sonucu yeni
insanlarla tanisilmasi1 ve bu sekilde edinilen tecriibeyle cevrimdisi sosyal yeterliligin
gelisecegini olumlu yonii olarak belirtilmektedir®'5°. Olumsuz yonii olarak ise,
ergenlerin cevrimigi kimlikleriyle zamanla biitiinlesmeleri ve bunun kisinin gercek
kimliginin yerini almasiyla gercek hayattaki sosyal yeterliliklerini kaybedebileceklerini,
sanal kimlikleriyle sanal iligkilere, oyun, kumar ve alisveris bagimlilig1 gibi aktivitelere
yonelebilecekleri belirtilmektedir. Sahte kimliklerin uzun vadede 6z-ideal benlik farki
sebebiyle major depresif bozukluk ve asir1 internet kullanimiyla sosyal izolasyona yol
acabilecegi ve kararh bir kimlik gelisimini engelleyebilecegi de vurgulanmaktadiro.6.17,

Son donemlerde cevrimigi oyunlar1 asir1 sekilde oynamak giinliik hayatin bir pargasi
haline geldiginden, bu olumsuzluklar icin ¢evrimici oyun bagimliligi, patolojik ¢evrimici
oyun kullanimi, problemli c¢evrimici oyun kullanimi gibi tanimlar yapilmistir:s.
Tanimlardaki “bagimlilik” teriminin zamanla “asir1” olarak degismesinin sebebi
cevrimici oyunlar oyun kiiltiiriine sahip, basar1 amacli oynayan “hardcore oyuncular”
disinda; giinliik streslerden kurtulmak isteyen her yastan “casual oyuncular” tarafindan
da oynanmasidir. Calismalara gore asir1 oyun oynayanlar cevrimici rol yapma
oyunlarinda haftada 40,4 saat, giinde yaklasik 5 saat harcamaktayken, asir1 oyun
oynamayanlarsa haftada 11,1 saat, glinde yaklasik 1,5 saat harcamaktadir. Ayrica,
sosyallesme ve yalnizhiktan kacis istekleri asir1 g¢evrimici oyun kullanimlarim
artirmaktadir2e. Cevrimici oyunlar, ozellikle ergenlik donemdeki bireylerin kimliklerini
kesfetmelerine katk:i saglarken, sanal ortamda yaratilan kimliklerle gercek diinyadaki
kimlik arasindaki dengeyi bulmak bazen zor olabilmektedir. Ancak, ¢evrimici oyunlarla
edinilen sosyal iligskiler ne oyunda gecirilen siireyle orantilidir ne de yalnizhik icin
belirleyici oOlciitlerden biridir. Burada asil 6nemli olan insanlarin i¢inde bulunduklar:
gruplardir®. Oyun tiiriine bagh oyuncunun cevrimi¢i bagimsizhik diizeyi diisiikse
oyuncularla sosyalligin kaybedilmemesi i¢in asir1 ¢evrimici oyun kullanilirken; ¢evrimici
bagimsizlik diizeyi yiiksekse gercek hayattaki arkadas bag: sebebiyle asir1 cevrimici oyun
kullanilmaktadir2°. Asir1 ¢evrimici oyun oynamanin ergenlerin psikososyal iyi oluslarina
olumlu katki sagladigini belirten caligmalara rastlansa da' 6zellikle yalniz ve asosyal
ergenler tarafindan kurtulus olarak goriiliip zamanla olusan bagimlilikla yasam
memnuniyetlerini diislirdiigii ve sosyal sorunlarin olustugu belirtilmektedir22. Her ne
kadar oyuncular sosyallesme ve yalmizhiktan kacis istekleriyle asir1 cevrimici oyun
kullanimimi artirsa da2°, yalnizhiklarini gidermek icin internete baglananlar zamanla
internetin olumsuzluklarina kapilmaktadirlar2s. Bagimlihiga varan bu durumda ¢evrimigi
iligkiler icin yiiz yiize iliskilerden vazgecilmektedir2425. Boylelikle, zaten sosyallikten
yakinan oyuncular sanal hayatindaki sosyalligi gercek hayatindakine tercih etmekte ve
sosyal ortamdan izole olup yalnizliklarini artirmaktadirlar22.
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Ozetle, asir1 cevrimici oyun kullanimma bagh olarak video oyunlarmin ergenler
tizerindeki benlik ve kimlik gelisimlerinde, sosyal yeterlilik ve yalmizhk diizeyleri
arasindaki iligkilerin anlagilmasi 6nem kazanmaktadir. Cevrimigi oyunlar, bu faktorleri
pozitif ya da negatif yonde etkileyebilir. Bu etkilesimlerin bilinmesi, ergenlerin ¢evrimici
oyun bagimlihgr veya saglikli oyun ahigkanliklar1 olusturma konusunda nasil
yonlendirilebilecegi konusunda bilgi saglamasi acisindan 6nemlidir. Erkekler genellikle
aksiyon, yaris ve savas oyunlari ile strateji, MMORPG ve gercek yasama yakin oyunlar
gibi oyunlari, tercih ederlerken, kadinlar ise daha ¢ok tek Kkisilik, kisisellestirilebilir
oyunlara ilgi gosterme egilimindedir2027. Ergenlerin akademik basari, arkadas grubuna
aitlik gibi farklh kimlik arayislarinda gercek benlikleri, sahip olmay: istedikleri ideal
benlikleri ve toplumsal 6grenmelerle olmasi gerektigini diisiindiikleri benliklerinden
ideal ve gercek benlik arasinda tutarliik ne kadar fazlaysa kendilerini olumlu
algilamalar1 da artmaktadir'>4. Internet oyunlarinda olusturulan karakterlerde ideal
benligin yansitilmasiyla gercek-ideal benlik uyumsuzlugu oldugunda kisa siirede
rahatlatsa bile uzun vadede bu farkin major depresif bozukluk, asir1 internet kullanimi
ve sosyal izolasyona yol actigi belirtilmektedir. Gercek hayatlarindaki kimlik
denemelerinde basarisiz olan kisiler, sanal kimlikleriyle sanal iligkilere, oyun, kumar ve
aligveris bagimlilig: gibi aktivitelere yonelebilmektedir?”.

Ulkemizde ergenlerin internette kimlik denemelerine yonelik calismalar mevcut olsa
da728bu calismalarda spesifik olarak ¢evrimici oyun oynamaya ve bu oyunlarda edinilen
kimliklere 0zgii ol¢limlere rastlanmamigtir. Calismalar bir taraftan oyun bagimhihiginin
olumsuz yonlerini vurgularken'51720.28.29 diger taraftan ¢evrimigci rol yapma oyunlarinin
oyuncular arasinda olusan sosyal aglarla yeni kimlikler edinilmesi gibi olumlu yonlerine
de vurgu yapmaktadiro41630, Buradan hareketle cevrimi¢i video oyunlarinin hem
olumlu hem de olumsuz yonleri bir arada degerlendirilerek, bunlara yonelik 6l¢timlerin
gecerliginin test edilmesinin konuya daha fazla agiklik getirecegi diistiniilmektedir.

Sonug olarak bu ¢calismada ergenlerin ¢evrimici oyun oynama aligkanliklari ile yalmzlik,
benlik algis1 ve kimlik gelisimi gibi psikososyal faktorler arasindaki iligkiyi incelemek ve
cevrimici oyunlardan edinilen benlik, kimlik, sosyal yeterlilik ve yalmzhik diizeyleri ile
ilgili ol¢timlerin Tiirk kiiltiiriine uygunlugu ve psikometrik ozellikleri test edilmektedir.
Bu amac¢ dogrultusunda yasa ve giinliik oyun oynama siiresine bagh farklihklar ile
aragstirma kapsaminda ele alinan degiskenler arasindaki iligkiler test edilerek
incelenmistir. Arastirma kapsaminda ele alinan hipotezler ise su sekildedir;

Hzi: Ergenlik donemindeki katilimeilarin ¢evrimici kimlik denemeleri beliren yetigkinlik
donemindeki katilimcilardan daha fazla iken, beliren yetiskinlik donemindeki
katilimeilarin benlik belirginlikleri daha yiiksektir,

H2: Giinliik ¢evrimici oyun oynama siiresi 5 saat ve iizeri olan katilimecilarin yalnizlik,
yalnizliktan kacis ve sosyal yeterlilik diizeyleri daha az siire oynayanlara kiyasla yiiksek
olurken ¢evrimici bagimsizhik diizeyleri diisiik olacaktir,

Hg3: Katilmecilarin agir1 ¢evrimigi oyun oynamalari ile yalmzliklar, yalnizliktan kagis
diizeyleri ve sosyal yeterlilikleri arasinda pozitif, ¢evrimici kimlikleri (¢evrimici
bagimsizlik) arasinda negatif yonde iligki vardir,
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Hg4: Yalnmzlik, cevrimigi kimlik kesfi, cevrimici kimlik (¢evrimici bagimsizlik), sosyal
yeterlilik, yalmzliktan kacis ve benlik belirginligi asir1 ¢evrimici oyun kullanimini
yordayacaktir.

Gerec ve Yontem
Katimcular

Orneklem 15-25 yas aras1 ortaokul, lise, iiniversite ve yiiksek lisans ogrencilerinden
olugsmaktadir. Veri cevrimic¢i toplanmistir. Genellikle kadinlar strateji, MMORPG ve
gercek yasama yakin oyunlari tek kisilik, kisisellestirilebilir oyunlara gore daha az tercih
etmektedirler20-27, Bu calismada da kadin katilimer (n= 25, %8,8) ve evli erkek katilimci
sayisi (n= 1, %0,4) cok diisiik oldugundan, analizler 258 bekar erkek katihma ile
yuritilmiistiir.

Katilimcilara cevrimici yada cevrimdisi oyunlardan en ¢ok oynadiklar1 oyun tiirleri
sorulmus, ancak katihmecilarin sadece tek bir oyun tiiriinii oynamadig1 belirlenmistir.
Katilmcilarin %89,5’1 5 yildan fazla, %9,3’ti 3 ile 5 yil arasinda oyun oynadiklarim
belirtmislerdir. Giinliik oyun siiresi ac¢isindan katihmecilarin %46,5i 5 saatten fazla,
%33,7’si 3-4 saat ve 19.8’i 1-2 saat kadar oynadiklarim belirtmislerdir. 15-25 yas arasi
erkek katihmecilarin %82,6’s1 ailesi ile %17,4li ise yurtta veya oOgrenci evinde
yasamaktadir.

Veri Toplama Araclar

Veri toplamak amaciyla demografik bilgi formu, benlik belirginligi olcegi, ¢evrimici
kimlik kesfi olgegi, cevrimici bagimsizlik olcegi, asir1 ¢evrimici oyun kullanimi dlcegi,
UCLA yalmzlik olcegi ve sosyal yeterlilik 6l¢egi kullanilmistir.

Kisisel Bilgi Formu: Arastirmac tarafindan hazirlanan bilgi formunda yas, cinsiyet,
ogrenim durumu, kac yildir oyun oynandigi, giinliik oyun oynama siiresi, oyun oynama
amacl ve oyun tiiriinii 6grenmeye yonelik maddeler bulunmaktadir.

Benlik Belirginligi Olgegi: Benlik Belirginligi Olcegi, Campbell vd. tarafindan
katilimeilarin, kendi benlik kavramlarini ne derece kesin bilgiye dayandirdiklarini ve ne
derece giivenilir olarak tammladiklarmi 6l¢gmek icin gelistirilmistirst. Olcek tek boyutlu
ve 12 maddeden olusmakta ve 5’1i Likert’le olc¢lilmektedir (1=Bana hi¢ uygun degil,
5=Bana tamamen uygun). Orijinal 6lcegin Cronbach Alpha giivenirlik katsayis1 0,86
olarak bulunmustur. Stimer ve Giingor tarafindan Tiirk¢eye uyarlamasi yapilan dlgegin
gecerlik calismasi yapilmamakla birlikte Cronbach Alpha giivenirlik katsayis1 0,89 olarak
hesaplanmistir32 . Maddelerden 10 ve 12. Madde haric tiim maddeler ters
puanlanmaktadir. Puan arttik¢a kisinin kendi benligiyle ilgili belirli bir fikre sahip
oldugu ve benlik belirginliginin netlik kazandig: belirtilmektedir.

Cevrimici Kimlik Kesfi Olcegi: Cevrimici Kimlik Kesfi Olcegi, Davis tarafindan
katilimcilarin internet ortamindaki kimliklerinin farkli yonlerini kesfetmelerini /
denemelerini ve ifade edis bicimlerini 6lcmek icin gelistirilmistirss. Olcek 771i likert tipi
bir yapidadir ve 1=Tamamen yanls, 7=Tamamen dogru seklinde puanlanmaktadir.
“Kendimi ifade etmenin farklh yollarin1 denemek icin interneti kullanmay1 severim” ve
“Kendimi cevrimici ortamda daha iyi olarak gosterebiliyorum” seklinde alt1 madde igeren
tek boyutlu bir yapidadir. Puan arttikca kisinin kimlik kegifleri ve denemeleri yapmak
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icin interneti kullanma derecesinin arttigin1 gostermektedir. Davis 6lgegin Cronbach
Alpha giivenirlik katsayisin1 0,82 olarak bulmustur.

Cevrimici Bagumsizhk: Cevrimici Bagimsizlik Olcegi, Kim ve Kim tarafindan
katilimcilarin cevrimigi oyun ortamindaki diger oyunculardan bagimsiz bir sekilde
aldiklar1 kararlar1 6lgmek icin kullamlmistir2e. Olcegin orijinal isminin (Online self-
identity scale) cevirisiyle bu calismada kullanilan benzer isimdeki diger olcekle
(Cevrimigi Kimlik Kesfi 6lcegi) karistirilmamasi adina 6lgegin 6l¢gmeyi amacladig icerik
acisndan “Cevrimici Bagimsizlik” olarak isimlendirilmistir. Olcek 57i likert tipi bir
yapidadir ve 1-Tamamen yanlis, 5-Tamamen dogru seklinde puanlanmigtir. “Diger
oyuncularin tavsiyelerini korii koriine takip ederim” ve “Online oyunu yalniz basima
oynamak benim i¢in zordur” seklinde sekiz madde iceren tek boyutlu bir yapidadir. Tiim
maddeler ters puanlanmistir. Puan arttikca kisi kendi kararlarimi digerlerine bagh
olmaksizin kendi adina verdigini gostererek, cevrimici diger oyunculara olan
bagimsizhgim gostermektedir. Olciimiin Ingilizce sunuldugu makalede kullanilan bu
olciim Korece bir makaleden cevrilerek uyarlanmis ve giivenirlik katsayisi icin Cronbach
Alpha diizeyi verilmeden yeterli diizeyde oldugu belirtilmistirzc. Korece makalede ise
kullanilan kimlik o6lcegi 5 alt 6lciim ve toplam 34 sorudan olusmakta ve her bir alt 6l¢iim
icin Cronbach Alpha giivenirlik katsayisinin 0,70 tizerinde oldugu goriilmektedirs4.

Aswr Cevrimici Oyun Kullanum Oleegi: Asirt Cevrimici Oyun Kullanimi Olcegi,
Kim ve Kim tarafindan katilmcilarin ¢evrimici oyunlar: asir1 oynama ve oyunlara olan
bagimhlik davramslarim dlemek icin gelistirilmistir2e. Olcek 5 likert tipi bir yapidadir
ve 1-Tamamen yanlis, 5-Tamamen dogru seklinde puanlanmigtir. “Aslen niyet
ettigimden daha uzun ¢evrimici oyunlar oynuyorum” ve “Korkarim ki, ¢evrimigi oyunlar
olmadan hayat sikici, bos ve eglencesiz olurdu” seklinde 10 madde igeren tek boyutlu bir
yapidadir. Puan arttikca kisinin asir1 ve bagimh sekilde cevrimicgi oyun oynadig hatta
cevrimici oyunlarin kisinin yasaminin anlami oldugu belirtilmektedir. Kim ve Kim
olcegin Cronbach Alpha giivenirlik katsayisini 0,92 olarak bulmustur.

UCLA Yalbmzhk Olgegi V3: UCLA Yalmzhk Olcegi, Russell tarafindan katilimeilarin
yalmzhk derecelerini 6l¢gmek icin gelistirilmistirss. Olcek tek boyutlu ve 20 maddeden
olusmakta ve 47Tli Likertle olgiilmektedir (1-Hi¢, 4-Her zaman). “Ne siklikla
arkadagliktan yoksun hissediyorsunuz?” ve “Ne kadar siklikla basvurabilecegin kimse
olmadigini diisiiniiyorsun?” 6rnek maddeleridir. Puan arttik¢a kisinin yalnizlik derecesi
de artmaktadir. Olcegin Cronbach Alpha giivenirlik katsayis1 0,897la 0,94 arasinda
degismektedir. Test-tekrar test giivenirligi acisindan 1 yillik bir siire boyunca yiiksek
derecede giivenilir oldugunu gostermistir (r = ,73). Madde 1, 5, 6, 9, 10, 15, 16, 19 Ve 20
ters puanlanmaktadir. ilk 6lcek calismasi Russel tarafindan 1980 yilinda yapilmis ve
Demir tarafindan Tiirk¢e’ye uyarlanarak Cronbach Alpha giivenirlik katsayis1 0,96
olarak hesaplanmistirs®. 1980 yilinda yapilan ilk 6lcek calismasinin bazi maddeleri
anlasilamadig icin Russel tarafindan 1996 yilinda 6lgegin iiglincii siiriimii olan UCLA
Yalnizlik Olcegi V3 gelistirilmis ve calismada Russell tarafindan gelistirilen bu 6lcek
kullanilmistirss.

Yalmzhktan Kacis Olcegi: Yalmzhktan Kacis Olcegi, Kim ve Kim tarafindan
katilimeilarin yalmzliktan kurtulmak icin sergiledikleri oyun oynama aligkanliklarin
6lemek icin gelistirilmistirze. Olcek 5l likert tipi bir yapidadir ve 1-Tamamen yanls, 5-
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Tamamen dogru seklinde puanlanmistir. “Yalmiz kaldigimda yalnizhig1 gidermek igin
cevrimici oyunlar oynuyorum” seklinde 3 madde igeren ve tek boyutlu bir yapidadir.
Puan arttikca yalmiz kalan kisinin yalmizhigin1 yenmek igin ¢evrimici oyunlara yoneldigi
belirtilmektedir. Kim ve Kim 6l¢egin Cronbach Alpha giivenirlik katsayisini 0,87 olarak
hesaplamistir. Tiirk¢e uyarlamasi icin yapilan acimlayici faktor analizi sonucuna gore
0zdegeri 1’den biiylik toplam varyansin %83’tinii aciklayan tek faktorlii bir yapi
bulunmustur.

(KMO-= 0,715; Bartlett’s x2 = 525,89; p<0,05).

Sosyal Yeterlilik Olcegi: Sosyal Yeterlilik Olcegi, Valkenburg ve Peter tarafindan
ergenlerin cevrimdis1 sosyal yeterliligini 6lcmek icin gelistirilmistirte. Olcek 5 likert tipi
bir yapidadir ve katilimcilarin gecmis alt1 aylarina bakarak “Cok iyi tammmadigim biriyle
konusmaya baslamak” ne kadar zordu ne kadar kolaydi seklinde degerlendirilerek 1-Cok
zordu, 5-Cok kolaydi seklinde puanlanmistir. 19 maddeden olusan bu 6lgegin dort alt
boyutu bulunmaktadir; 1) iletisimi baslatma (initiation), 2) destekleme (supportiveness),
3) kendini agma (self-disclosure) ve 4) girigskenlik (assertiveness). Puan arttikca kisinin
cevrimdisi sosyal yeterliliginin arttigim belirtmektedir. Valkenburg ve Peter’a gore
Olcegin Cronbach Alpha giivenirlik katsayisi 0,83le 0,96 arasinda degismektedir.

Video oyunu oynayan 15-25 yas arasi 296 katilimcidan internet iizerinden Google
Formlar araciligiyla goniilliiliik esasina dayali olarak ¢evrimici veri toplanmistir. Bireyler
cesitli Facebook video oyun gruplarindan goniillii olarak secilmistir. Katilimcilar kisisel
bilgilerinin alinmadig1 ve verilerin toplu olarak degerlendirilecegi konusunda
bilgilendirilmis onam formuyla bilgilendirilmislerdir. Calismanin etik kurul izni Ufuk
Universitesi, Etik Kurulundan alinarak (Tarih: 18/04/2019, Say: 2019/32)
yuritilmiigtiir.

Bulgular

Olciimlerin yap1 gecerligini test etmek amaciyla 6ncelikle acimlayici ve dogrulayici faktor
analiziyle incelenmistir. Olciimlerin gruplar arasi farklihk gosterip gostermedigini test
etmek adina yasa ve oyun siiresine bagh farklihklar ele alinmistir. Olciit-bagintih
gecerligi test etmek icinse alanyazindaki ¢cevrimigci video oyunlarinin hem olumlu hem de
olumsuz yonleri bir arada ele alinarak degiskenler arasi korelasyonlar incelenmistir.

Giivenirlik Calhismasi

Tiim 6lgeklerin giivenirligini test etmek icin i¢ tutarhlik katsayisi olarak Cronbach Alpha
ve iki-yarim giivenirligi analiz degerlerine bakilmistur.

Cronbach Alfa Analizi

Olceklerin Tiirkce versiyonlarinin giivenirligi Cronbach Alpha i¢ tutarhlik katsayisiyla
incelenmis olup; Benlik Belirginligi Olcegi icin 0,89, Cevrimici Kimlik Kesfi Olcegi icin
0,77, Cevrimici Bagimsizlik Olcegi icin 0,72, Asir1 Cevrimici Oyun Kullanimi Olcegi icin
0,79, UCLA Yalmzhk Olcegi V3 icin 0,93 ve Yalmizliktan Kacis Olcegi icin 0,89 olarak
hesaplanmistir. Sosyal Yeterlilik Olceginde ise 19. madde 6lcegin gecerlik giivenirligini
artirmak icin analizden ¢ikarilmig ve Cronbach Alpha giivenirlik katsayis1 0,89, initiation
(iletisimi baslatma) alt faktorii icin 0,86, supportiveness (destekleme) alt faktorii icin
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0,87, self-disclosure (kendini agma) alt faktorii icin 0,81 ve assertiveness (giriskenlik) alt
faktori icinse 0,86 olarak hesaplanmistir.

Iki — Yarim Giivenirligi

iki-yarim giivenirligi korelasyon sonuclarmda Benlik Belirginligi Olcegi icin ilk yar
(0,80) ve ikinci yar1 (0,80) arasindaki korelasyon katsayisi 0,79, tiim 6lgegin Spearman-
Brown giivenirlik katsaysi ise 0,88’dir. Cevrimici Kimlik Kesfi Olcegi icin ilk yar1 (0,74)
ve ikinci yar (0,56) arasindaki korelasyon katsayis1 0,58, tiim 6lgegin Spearman-Brown
giivenirlik katsayisi ise 0,74’tiir. Cevrimici Bagimsizlik Olcegi icin ilk yar1 (0,55) ve ikinci
yart (0,68) arasindaki korelasyon katsayis1 0,45, tiim Olcegin Spearman-Brown
giivenirlik katsayis1 ise 0,62°dir. Asir1 Cevrimici Oyun Kullanimi Olgegi icin ilk yar1 (0,63)
ve ikinci yar1 (0,68) arasindaki korelasyon katsayisi 0,63, tiim olgegin Spearman-Brown
giivenirlik katsayisi ise 0,77°dir. UCLA Yalmzlik Olcegi V3 icin ilk yar1 (0,88) ve ikinci
yart (0,86) arasindaki korelasyon katsayis1 0,87, tiim Olcegin Spearman-Brown
giivenirlik katsayis1 ise 0,93 tiir. Yalmzliktan Kacis Olcegi icin ilk yar1 (0,92) ve ikinci yar1
(1,00) arasindaki korelasyon katsayis1 0,71, tiim ol¢egin Spearman-Brown giivenirlik
katsayis1 ise 0,83’tiir. Sosyal Yeterlilik Olcegi icinse ilk yar1 (0,84) ve ikinci yar1 (0,82)
arasindaki korelasyon katsayisi 0,70, tiim 0l¢egin Spearman-Brown giivenirlik katsayisi
ise 0,82’dir.

Yap Gecerligi

Aragtirma kapsaminda kullanilan cevrimici video oyun oynama diizeylerine 0zgii benlik,
kimlik, yalmzlik ve sosyal yeterlilik 6lciim araclarmin Tiirk kiiltiirtine uyarlamak ve
psikometrik oOzelliklerini ergenler iizerinde incelemek adina Once yap1 ve kapsam
gecerligi icin acimlayici faktor analiziyle bakilmis, ardindan dogrulayic: faktor analiziyle
test edilmistir. Ayn1 Oorneklem {iizerinde de AFA ve DFA yapilabilmektedirs’. Bu
bilgilerden hareketle arastirmadaki 6rneklem sayis1 (n=258) ikiye boliinerek arastirma
yapilacak diizeyde olmadig: icin aynmi o6rneklem iizerinde AFA ve DFA calismalar
yapilmistir.

Benlik Belirginligi Olceginin Faktor Analizi Sonuclar

Benlik Belirginligi Olcegi Tiirkceye Siimer ve Giingér tarafindan uyarlanmis olsa da bu
calisma kapsaminda gecerlik calismasinin yapilmadig: belirtilmistirs2. Bu nedenle Benlik
Belirginligi Olceginin yap: ve kapsam gecerligini test etmek amaciyla ilk olarak acimlayict
ve sonrasinda dogrulayic1 faktor analiziyle ele alinmistir. 12 maddelik 6lcek igin ilk
yapilan Varimax yontemiyle dondiirmeli faktor analizi sonucunda Kaiser-Meyer-Olkin
(KMO) degeriyle (0,896) verinin faktor analizine uygun oldugunu gostermistir. Faktor
sayis1 karari, 6zdegerler, aciklanan varyans orani, giivenirlik degerleri ve 6zdegerlerin
grafik dagilimi incelenerek verilmistir. Faktor sayis1 sinirlanmadan yapilan ilk faktor
analizi sonuclarina gore 6zdegeri 1’den biiyiik toplam varyansin %53inti aciklayan iki
faktor bulunmustur (KMO=0,896; Bartlett’s x2=1238.55; p<0,05). Bunlar sirasiyla
birinci faktor icin %44 (6zdeger= 5,32) ve ikinci faktor i¢in %9 (6zdeger=1,15) varyans
aciklamaktadir. Davis’in ¢alismasina2¢ (Davis KE, 2013) benzer olarak 12. maddenin
faktor yiikiiniin 0,30’'un altinda oldugundan 12. madde cikarilarak yeniden analiz
yapilmis ve 11 maddelik 6lgegin agiklayic1 faktor analizi sonucuna gore 6zdegeri 1’den
biiytiik toplam varyansin %57’sini aciklayan iki faktor bulunmustur (KMO=0,902;
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Bartlett’s x2=1223,40; p<0,05). Bunlar sirasiyla birinci faktor icin %48 (6zdeger=5,30)
ve ikinci faktor icin %9 (6zdeger= 1,00) varyans aciklamaktadir. Calismada kullanmilan
oOlgek tek faktorlii oldugundan dolayr varimax rotasyonla tek faktorlii yapiya zorlanmis
ve sonugcta toplam varyansin %48’ini aciklayan tek faktorlii bir yap: elde edilmistir.
Olcegin gecerlik calismasi icin yapilan acimlayicr faktdr analizi sonrasmnda ayrica
dogrulayici faktor analiziyle de bakilmig ve tek faktorlii yapinin kabul edilebilir oldugunu
gostermistir  (15,37), x2 (40)=94,524, p=0,000, x2/df =2,363, CFI=0,954,
RMSEA=0,073, 90% CI [0,054 — 0,092].

Tablo 1. Benlik belirginligi 6l¢eginin faktor analizi

Analiz Tiiri Sonuclar

Acimlayic1 Faktor Analizi (EFA) | KM0O=0,902; Bartlett’s x2=1223,40; p<0,05

Tek faktorlii yap: varimax rotasyonla %48 varyans
aciklamaktadir.

Dogrulayici Faktor Analizi (CFA) | - ¥2(40)=94,524, p=0,000

x2/df =2,363
CFI=0,954

RMSEA=0,073,90% CI [0,054 — 0,092]

Cevrimici Kimlik Kesfi Olceginin Faktor Analizi Sonuclar

Cevrimici Kimlik Kesfi Olceginin Tiirkce uyarlamasi icin ilk olarak yapilan acimlayic
faktor analizi sonucunda 6zdegeri 1’den biiyiik toplam varyansin %48’ini aciklayan tek
faktorlii bir yapr bulunmustur (KMO=0,801; Bartlett’s x2=406,97; p<0,05). Olcegin
gecerlik calismasi icin yapilan agimlayici faktor analizi sonrasinda ayrica dogrulayici
faktor analiziyle de bakilmis ve tek faktorlii yapinin kabul edilebilir oldugunu
gostermistir (15,37), x2 (8)=13,124, p=0,108, x2/df=1,641, CFI=0,987, RMSEA=0,050,
90% CI [0,000 — 0,097].

Tablo 2. Cevrimigci kimlik kesfi 6lceginin faktor analizi
Analiz Tiiri Sonuclar
Acimlayic1 Faktor Analizi (EFA) | KMO=0,801; Bartlett’s x2=406,97; p<0,05

Tek faktorlii yap1 %48 varyans aciklamaktadir.

Dogrulayici Faktor Analizi (CFA) | x2 (8)=13,124, p=0,108

x2/df=1,641
CFI1=0,987
RMSEA=0,050, 90% CI [0,000 — 0,097]

Cevrimici Bagimsizhik Olceginin Faktor Analizi Sonuclarm

Cevrimici Bagimsizhik Olceginin Tiirkce uyarlamasi icin yapilan faktor analizi sonucuna
gore 0zdegeri 1’den biiylik toplam varyansin %52’sini agiklayan iki faktor bulunmustur
(KMO=0,779; Bartlett’s x2=382,06; p<0,5). Bunlar sirasiyla birinci faktor icin %36
(0zdeger=2,88) ve ikinci faktor icin %15 (0zdeger=1,27) varyans acgiklamaktadir.
Calismada kullanilan olgek tek faktorlii oldugundan dolayr varimax rotasyonla tek
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faktorlii ve toplam varyansin %36’sm aciklayan bir yapi elde edilmistir. Olcegin gecerlik
calismasi icin yapilan acimlayic1 faktor analizi sonrasinda ayrica dogrulayici faktor
analiziyle de bakilmis ve tek faktorlii yapinin kabul edilebilir oldugunu gostermistir
(15,37), x2 (19)=38,348, p=0,005, x2/df = 2,018, CFI=0,946, RMSEA=0,063, 90% CI
[0,033 - 0,092].

Tablo 3. Cevrimici Bagimsizlik Olceginin Faktor Analizi

Analiz Tura Sonuclar

Acimlayic1 Faktor Analizi (EFA) | KMO=0,779; Bartlett’s x2=382,06; p<0,5

Tek faktorlii yap: varimax rotasyonla %36 varyans
aciklamaktadir.

Dogrulayici Faktor Analizi (CFA) | x2 (19)=38,348, p=0,005

x2/df=2,018
CFI=0,946
RMSEA=0,063, 90% CI [0,033 - 0,092].

Asir1 Cevrimici Oyun Kullanimi Olgeginin Faktor Analizi Sonuclar:

Asir1 Cevrimici Oyun Kullanimi Olceginin Tiirkce uyarlamasi icin yapilan faktor analizi
sonucuna gore Ozdegeri 1’den biiyilik toplam varyansin %47’sini aciklayan iki faktor
bulunmustur (KMO=0,825; Bartlett’s x2=564,98; p<0,05). Bunlar sirasiyla birinci
faktor icin %35 (0zdeger=3,57) ve ikinci faktor igcin %11 (6zdeger=1,14) varyans
agiklamaktadir. Calismada kullanilan olgek tek faktorlii oldugundan dolayr varimax
rotasyonla tek faktorlii ve toplam varyansin %35’ini aciklayan bir yap: elde edilmistir.
Olcegin gecerlik calismasi icin yapilan acimlayicn faktdr analizi sonrasmnda ayrica
dogrulayici faktor analiziyle de bakilmis ve tek faktorlii yapinin kabul edilebilir oldugunu
gostermistir (15,37), x2 (32)=64,46, p=0,000, x2/df=2,01, CFI=0,939, RMSEA=0,063,
90% CI [0,040 - 0,085].

Tablo 4. Asir1 Cevrimici Oyun Kullanimi Olceginin Faktor Analizi

Analiz Tiiri Sonuclar
Acimlayic1 Faktor Analizi (EFA) | KMO=0,825; Bartlett’s x2=564,98; p<0,05

Tek faktorlii yap1 varimax rotasyonla %35 varyans
agiklamaktadir.

Dogrulayici Faktor Analizi (CFA) | x2 (32)=64,46, p=0,000

x2/df=2,01

CFI1=0,939
RMSEA=0,063, 90% CI [0,040 - 0,085]

UCLA Yalmzhk Olcegi V3’iin Faktér Analizi Sonuclar

UCLA Yalnizlik Olcegi V3'iin Tiirkce uyarlamasi icin yapilan faktor analizi sonucuna gore
ozdegeri 1’den biiylik toplam varyansin %59’unu aciklayan ii¢ faktor bulunmustur
(KMO=0,944; Bartlett’s x2=2741,20; p<0,05). Bunlar sirasiyla birinci faktor icin %45
(6zdeger=9,05), ikinci faktor icin %8 (0zdeger=1,60) ve iiclincii faktor icin %5
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(6zdeger=1,14) varyans acgiklamaktadir. Caligmada kullanilan o6lgek tek faktorlii
oldugundan dolay1 varimax rotasyonla tek faktorlii ve toplam varyansin %45’ini
aciklayan bir yap1 elde edilmistir. Olcegin gecerlik calismas: icin yapilan acimlayici
faktor analizi sonrasinda ayrica dogrulayici faktor analiziyle de bakilmis ve tek faktorli
yapimin kabul edilebilir oldugunu gostermistir (15,37), x2 (158)=319,43, p=0,000,
x2/df=2,022, CFI=0,939, RMSEA=0,063, 90% CI [0,053 - 0,073].

Tablo 5. UCLA Yalmzlik Olcegi V3'iin Faktor Analizi

Analiz Tura Sonuclar

Acimlayic1 Faktor Analizi (EFA) | KMO=0,944; Bartlett’s x2=2741,20; p<0,05

Tek faktorlii yap1 varimax rotasyonla %45 varyans
aciklamaktadir.

Dogrulayici Faktor Analizi (CFA) | x2 (158)=319,43, p=0,000

x2/df=2,022

CFI=0,939

RMSEA=0,063, 90% CI [0,053 - 0,073]

Sosyal Yeterlilik Olceginin Faktor Analizi Sonuclar

Sosyal Yeterlilik Olceginin Tiirkce uyarlamasi icin yapilan faktor analizi sonucuna gore
ozdegeri 1’den biiyiik toplam varyansin %66’sim1 aciklayan dort faktor bulunmustur
(KMO=0,865; Bartlett’s x2=2540,63; p<0,05). Bunlar sirasiyla birinci faktor i¢in %37
(0zdeger=6,66), ikinci faktor icin %14 (0zdeger=2,54) {lciincii faktor icin %8
(6zdeger=1,59) ve dordiincii faktor icin %6 (6zdeger=1,21) varyans aciklamaktadir.
Olcekte yer alan maddelerden 1, 2, 3, 4 ve 5. maddeler, “Iletisimi Baslatma”, 6,7,8,9 ve
10. maddeler “Destekleme”, 11,12,13, 14 ve 15.maddeler “Kendini A¢ma”, 16,17 ve 18.
maddeler ise “Giriskenlik” boyutu olarak adlandirilmistir. Olcegin gecerlik calismasi icin
yapilan acimlayici faktor analizi sonrasinda ayrica dogrulayici faktor analiziyle de
bakilmis ve dort faktorlii yapinin kabul edilebilir oldugunu gostermistir (15,37), x2
(128)=243,4, p=0,000, x2/df=1,902, CFI=0,953, RMSEA=0,059, 90% CI [0,048 -
0,070].

Tablo 6. Sosyal Yeterlilik Olceginin Faktor Analizi
Analiz Tiiri Sonuclar

Acimlayic1 Faktor Analizi (EFA) | KMO=0,865; Bartlett’s x2=2540,63; p<0,05

Dort faktorlii yap1 %66 varyans agiklamaktadir.

Dogrulayici Faktor Analizi (CFA) | x2 (128)=243,4, p=0,000

x2/df=1,902

CFI=0,953
RMSEA=0,059, 90% CI [0,048 - 0,070]
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Gruplar Arast Farklihklar

Olciimlerin gruplar arasi ayrismasina yonelik gecerligini test etmek amaciyla cevrimici
video oyunlarmmin hem olumlu hem de olumsuz yonlerinin bir arada ele alinarak
incelenmesi adina hipotez testleri sirasiyla sunulmustur.

Yasa Bagh Farkhliklar

Yasa gore katilimcilarin asir1 oyun oynamalari, yalnizliklari, yalmzliktan kagis diizeyleri,
cevrimici bagimsizlik, cevrimici kimlik kesfi, sosyal yeterlilikleri (iletisimi baslatma,
destekleme, kendini agma, giriskenlik alt boyutlar1), benlik belirginlikleri ve giinliik oyun
oynama siireleri arasinda farkliliklarin olup olmadiginin belirlenmesi icin bagimsiz
gruplar t-testi analiziyle bakilmis ve Cohen's d ile etki giicii 6l¢iilmiistiir.

Tablo 7. Yasin bagimli degiskenler {izerindeki farkliliklar

Yas [n | X Ss T Cohen's d
. 15-18 | 135 | 31,17 | 4,851 | -2,420% | -0,302

Cevrim Ici Bagimsizhik

19-25 | 123 | 32,65 | 4,969

15-18 | 1 12, ,0 -2,687%* | -0,
SY Kendini A¢cma > 35 33 | 3095 4 335

19-25 | 123 | 14,08 | 5,439

15-18 | 135 | 50,92 | 15,191 | -2,014* | -0,251
Benlik Belirginligi

19-25 | 123 | 54,70 | 14,918

Not: Tabloda sadece istatistiksel olarak anlamli sonuglar sunulmustur. SY: Sosyal
Yeterlilik; *p<o0,05

Tablo 7'de sunuldugu iizere yasa baglh farkliliklarin analiz sonucunda cevrimigi
bagimsizlik diizeyinde (t=-2,420, p=0,016), sosyal yeterliligin kendini a¢cma alt
boyutunda (t=-2,687, p=0,008) ve benlik belirginliginde (t=-2,014, p=0,045)
istatistiksel olarak anlamli farkhlhk bulunmaktadir. Buna gore 19-25 yas arasi
katilimeilarin ¢evrimici bagimsizlik (X=32,65), sosyal yeterliliklerinin kendini a¢gma alt
boyutu (X=14,08) ve benlik belirginlikleri (X=54,70), 15-18 yas aras1 katilimcilarin
cevrimici bagimsizlik (X=31,17), sosyal yeterliliklerinin kendini agma alt boyutlarindan
(X=12,33) ve benlik belirginliklerinden (X=50,92) daha fazladir.

Giinliik Oyun Oynama Siiresine Bagh Farkhlklar

Katilimeilarin giinliik oyun siiresine bagh olarak (1-2 saat; 3-4 saat; 5 saat ve tizeri) asir1
oyun oynama, yalnizlik diizeyi, yalmzliktan kagis diizeyi, ¢evrimici bagimsizlik, cevrimici
kimlik kesfi, sosyal yeterlilik ve benlik belirginligi tizerinde anlaml farkliliginin olup
olmadiginin belirlenmesi i¢in tek yonlii varyans analizi (ANOVA) yapilmigtir.
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Tablo 8. Giinliik oyun oynama siiresine bagl farkliliklar

Giinde 5 saat ve

.. . F 2
iizeri (2,255) p n

Giinde 1-2 saat Giinde 3-4 saat

n X SD n X SD n X SD

ﬁillli;m?n};un 51 | 15,73 | 5,219 | 87 | 20,57 | 6,792 | 120 | 22,30 | 7,612 | 16,168 | 0,000* | 0,126
;a:}gr:;zhktan 51 6,24 3,479 | 87 | 8,18 4,051 | 120 8,24 4,106 5,101 0,007* | 0,040

Cevrim Ici

Bagimsizlik 51 | 32,94 | 4,483 | 87 | 32,49 | 4,359 | 120 | 30,98 | 5,407 | 3,929 0,021 0,030

Not:  Tabloda  sadece  istatistiksel olarak anlamli  sonuclar  sunulmustur  *p<o0,05
Yapilan ANOVA testi sonuclarina gore katilimecilarin giinlik oyun siireleriyle asir1 oyun kullanimi
[F(2,255=16,168, p=0,000], yalmzliktan kagislar1 (F(z255=5,101, p=0,007) ve cevrimici bagimsizlik
(F(2,255=3,929, p= 0,021) arasinda anlamhi bir farklilk bulunmaktadir. Gruplararasi farkliliklar
incelendiginde asir1 oyun kullanimi igin farklihigin 1-2 saatle (X=15,73) 3-4 saat (X=20,57) ve 1-2 saatle
(X=15,73) 5 saat ve iizeri (X=22,30) arasinda kaynaklandig bulunmustur. Yalnizliktan kagis i¢in farkliligin
1-2 saatle (X=6,24) 3-4 saat (X=8,18) ve 1-2 saatle (X=6,24) 5 saat ve lizeri (X=8,24) arasinda kaynaklandig
bulunmustur. Cevrimigi bagimsizlik i¢in farkliligin 1-2 saatle (X=32,94) 5 saat ve iizeri (X=30,98) arasinda
kaynaklandig bulunmustur. Bu veriler 1s181nda giinliik oyun siiresi incelendiginde giinliik 1-2 saat video
oyunu oynayanlarin ¢evrimigi bagimsizliklar1 (X=32,94); 5 saat ve iizeri giinliik video oyunu oynayanlarin
asir1 oyun kullamimlar1 (X=22,30) ve yalnizliktan kacislar1 (X'=8,24) diger gruplardan fazladur.

Degiskenler Arasindaki Korelasyonlar

Degiskenler arasi iligkilerin yoniiniin belirlenmesi i¢cin Pearson korelasyon testi yapilmis
ve Tablo 9’da sunulmustur. Buna gore Cevrimici kimlik kesfiyle yas (r=-0,162, p<0,01)
ve benlik belirginligi (r=-0,186, p<0,01) arasinda negatif yonde anlamli iligki
bulunmustur. Yalmzlikla ¢evrimici kimlik kesfi (r=0,139, p<0,05), asir1 oyun kullanimi
(r=0,322, p<0,01) ve yalmzliktan kacigla asir1 oyun kullanimi (r=0,467, p<0,01)
arasinda pozitif yonde anlaml iliski bulunmustur. Ayrica, asir1 oyun kullanimiyla sosyal
yeterliligin alt boyutlar olan iletisimi baslatma (r=-0,205, p<0,01), kendini agma (r=-
0,155, p<0,05) ve giriskenlikle (r=-0,171, p<0,01) c¢evrimici bagimsizlik (r=-0,360,
P<0,01) arasinda negatif yonde anlaml iliski bulunmustur.

Tablo 9. Degiskenler arasindaki korelasyonlar

1 2 3 4 5 6 7 8 9 10 11 12
Yas 1
Giinliik Oyun Siiresi -,125" 1
Benlik Belirginligi ,151° -,040 1
Cevrim I¢i Kimlik Kesfi -,162" ,081 -,186™ 1
Cevrim I¢i Bagimsizhk ,238™ -,203" ,3637 -,206" 1
Asir1 Cevrim I¢i Oyun Kullanim -,034 3277 -,336" ,2517 -,360 1
UCLA Yalmzhk -,042 -,041 -,558" ,1397 -,186™ ,322" 1
SY Iletisimi Baslatma ,095 ,059 379" ,011 ,180™ -,205" -,581" 1
SY Destekleme ,002 ,028 ,140° ,049 ,156" -,042 -,296™ ,355™ 1
SY Kendini Acma ,193™ -,011 ,285™ -,032 ,166™ -,155" -,422™ 567" 271" 1
SY Giriskenlik ,081 ,036 ,3137 -,058 ,206™ -,171" -,401" ,519™ ,400™ ,361" 1
Yalmizhiktan Kagis -,029 1677 -,227" ,255™ -,287" ,467" ,340™ -,164" -,082 -,066 -137" 1
Ortalama (X) 19,03 2,62 52,72 25,91 31,88 20,42 45,30 16,69 21,45 13,16 12,58 7,83
Ss 3,004 1,295 15,15 8,336 4,953 7,321 13,49 5,032 3,790 5,304 2,772 4,034

Not: N=258, *p<0,05, **p<0,01 SY: Sosyal Yeterlilik
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Asirt Oyun Kullammumi Yordayan Degiskenlere Iliskin Hiyerarsik
Regresyon Analizi

Asirt oyun kullamimimi yordayan degiskenleri belirlemek amaciyla yapilan hiyerarsik
regresyon analizinde ilk asamada olumsuz durum belirten yalnizlik ve yalnizliktan kagis
degiskenleri eklenmis, ardindan ikinci asamada cevrimici kimlik kesfi, ¢evrimici
bagimsizlik ve sosyal yeterliligin iletisimi baslatma alt boyutu gibi olumlu durumlari
belirten degiskenler dahil edilmistir. Sonucunda bagimsiz degiskenler arasindaki ¢oklu
dogrusallik testi i¢in VIF degerlerine bakilmis ve 3.0’den diisiik oldugu goriilmiistiir.

Tablo 10. Asir1 oyun kullanimini yordayan degiskenlerin hiyerarsik regresyon analizi

Model | Yordayan B SE 1] t F R2 AR2
Sabit 10.139 | 1.433 7.077 | 42.141 | 0.248 | 0.243
1 Yalmizhk 0.100 0.031 | 0.184* 3.195
Yalmizhiktan Kacis 0.734 0.105 | 0.405% | 7.006
Sabit 20.892 | 0.062 5.143 | 22.324 | 0.307 | 0.293
Yalmizhk 0.0074 | 0.037 | 0.137* 2.007
Yalmizliktan Kacis 0.594 | 0.106 | 0.327*% | 5.583
* Cevrimici Kimlik Kesfi | 0.092 | 0.049 | 0.105 1.902
Cevrimici Bagimsizhik -0.315 | 0.083 | -0.213* | -3.804
SY iletisimi Baslatma -0.050 | 0.095 | -0.035 | -0.529

Not: *p<.05

Regresyon analizi sonucunda denkleme ilk asamada eklenen degiskenlerin genel olarak
modele katkis1 anlamhdir (Fe,255- 42,141, p<0,05). Yalmzlik ($=0,184 p<0,05) ve
Yalnizliktan kacis (8=0,405, p<0,05) olgeklerinin asir1 oyun kullanimim pozitif yonde
anlamli olarak yordadigi bulunmustur. Bu deg isClkenleri, bag 1mli deg is(dkendeki
varyansin %24,8’ini ac[Jikladig 1 ve bu artisCin anlamh oldug u go ru lmektedir
(R2=0,248, F degisim (2,255)=42,141, p<0,05).

Modele ikinci asamada eklenen degiskenlerin genel olarak modele katkis1 anlamhidir
(F(5,252-22,324, p<0,05). Bu asamada Yalmzlik ($=0,137, p<0,05) ve Yalmzliktan kacis
(f=0,327, p<0,05) degiskenlerinin pozitif yonde yordamaya devam ederken, sadece
Cevrimici bagimsizlik 6lceginin (f=-0,213, p<0,05) asir1 oyun kullanimin negatif yonde
anlamli olarak yordadigi bulunmustur. Bu degiskenlerin, bag iml degiskendeki
varyansin %30,7’sini ac[Jikladig 1ve bu artisCIm anlamh oldug u go ru Imektedir (R2
=0,307, F degisim (5,252)=7,097, p<0,05).

Beta katsayilarma bakildiginda yalnmizliktaki bir birim artisin asir1 oyun kullaniminda
0,1371ik bir artisa (f=0,137, p<0,05); yalmzliktan kagistaki bir birim artisin asir1 oyun
kullaniminda 0,3271ik bir artisa (f=0,327, p<0,05); cevrimici bagimsizliktaki bir birim
artisin asir1 oyun kullaniminda -0,213°lik bir azalisa (f=-0,213, p<0,05) yol actif1
goriilmektedir.

Tartisma

Aragtirmada asir1 c¢evrimici oyun kullanimi ve buna bagh olarak video oyunlarim
oynayan ergenlerin cevrimi¢i kimlik kesifleriyle cevrimi¢i bagimsizlik diizeyleri,
yalmizlik, sosyal yeterlilik ve benlik belirginligi diizeylerini spesifik diizeyde 6lgmeye
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yonelik 6l¢ciim araglarinin Tiirk kiiltiiriine uyarlanmasi ve bu 6l¢iimlerin gecerligini test
etmek amaciyla ¢evrimici video oyunlarinin hem olumlu hem de olumsuz yonlerinin bir
arada ele alinarak incelenmesi amaclanmistir. Genel olarak ¢alisma kapsaminda ele
alian tiim ol¢limlerin hem agiklayict hem de dogrulayici faktor analizlerinin sonuglari
Olctimlerin Tiirk¢e uyarlamalarinin ergenlerde uygulanmasinin gecerli ve giivenilir
oldugunu destekler niteliktedir. Arastirmada kullanilan 6l¢limlerin gecgerligini test etmek
amaciyla yasa ve giinliik oyun oynama siiresine bagh farkhiliklara bakilmistur.

Olciimlerin yasa bagh farkhihklarinda yas gruplarma (ergenlik ve beliren yetiskinlik
donemlerine) bagh olarak cevrimigi kimlik kesifleri ve benlik belirginlikleri arasinda
anlaml diizeyde fark bulunacag varsayilmis, fakat yasla cevrimici kimlik kesifleri
arasinda anlamh bir farkhilik elde edilmemistir. Ancak korelasyon sonuclar
incelendiginde yasla cevrimici kimlik kesifleri arasinda diisiik diizeyde negatif yonlii
anlamli korelasyon oldugu goriilmektedir. Kimlik degisiminin en ¢ok 18-25 yas arasinda
oldugunu ve iiniversite son smif 6grencilerinin kimlik kazanimlarinin lise 6grencilerine
gore daha olasi oldugunu belirtilmektedirss-4+. Internetin sundugu anonimlik ise bu
kimlik kesifleri icin ideal ortami saglamaktadir4. Dolayisiyla, ergenlik veya beliren
yetigkinlik donemine bagh olarak her ne kadar cevrimici kimlik arayisinda farklilik elde
edilmese de yasla kimlik arayis1 arasinda negatif yonde bir iligki elde edilmesi yine de
kimlik arayisimnin daha ¢ok ergenlik doneminde oldugunu isaret ettigi diistiniilmektedir.
Ayrica, yasla benlik belirginligi arasinda da pozitif yonlii bir iligki elde edilmistir. Daha
once yapilan calismalar da kimlik kesifleri ve bunun sonucunda edinilen benligin daha
cok 18-25 yas arasinda sekillendigini belirtmektedirlerss-s8-40. Dolayisiyla, ¢evrimici
kimlik kesifleriyle benlik belirginligi arasindaki negatif korelasyon lise donemindeki
kigilerin kimliklerini kesif siirecinde olduklarindan ve benlik belirginliklerinin heniiz
sekillenmediginden dolay1 kimlik kesfi oraninin daha yiiksek oldugunu belirten
calismalarla desteklenmektedir28-ss. Ozellikle bagiml oyuncularin sanal ortamdaki oyun
ici karakterini ideal benlikleri dogrultusunda sekillendirdikleri belirtilmektedir?.
Dolayisiyla ¢evrimici kimlik kesifleriyle yalnizlik arasindaki pozitif yondeki iliski, yalniz
olan, benlik ve kimlik agisindan net olmayan, yeni kimlikler arayan ergenlere,
kendilerinin farkh yonlerini kesfetmek icin bir yol sundugunu belirten diger arastirma
bulgulariyla uyumludur4242941. Bununla birlikte, MMORPG’lerin egitim alaninda
kullanilmas1 amaciyla Classroom Multiplayer Presential Role Playing Game (CMPRPG)
modelini gelistiren arastirmacilar bu model ile ekoloji 6greniminde 6grencilerin
katihmin1 artirma ve 6grenmeyi desteklemelerine yardimer olmuslardir42. Prososyal
davraniglar1 destekleyen oyunlar, empati, is birligi, yardimlasma gibi duygu ve
diisiinceler gelistiren oyuncularin sosyal etkilesimleri olumlu sekilde gelistirmektedir4s.
Ayrica oyun karakterinin kimligini benimseyen oyuncu karsilastigi durumlara o
karakterin goziinden bakarak farkli yaklagimlar iiretebilir. Boylelikle bir doktor, bilim
insani veya miihendis gibi diisiinerek yaratic1 bir 6grenme siireci gecirebilirt.

Yasa bagh bir diger sonug ergenlere kiyasla beliren yetigkinlerin ¢cevrimici bagimsizlik ve
kendini agma diizeyleriyle benlik belirginliklerinin daha yiiksek olmasidir. Cevrimigi
oyunlarda oyuncularin, diger insanlarla baglantida olma istegi, insanlarla gercek
diinyada yiiz ylize bag kurmalarina ve cesitli sosyal topluluklara katilmalarina imkan
saglayabilmekte ve siber ortamdaki bu tanigsmalar gercek arkadaslhklara ya da yiiz yiize
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iletisime doniisebilmektedir27. Gercek diinyadan sosyal gruplarla cevrimici oyunlar
oynanmasi ¢evrimici bagimsizligin kazanilmasina etki edebilmektedir=e.

Oyun siiresindeki farkhiliklarda, asir1 oyun kullanimi, yalnizhiktan kagis ve gevrimici
bagimsizlik diizeyleri arasinda anlamh bir farklilik goriilmektedir. Cevrimici oyunlar:
oynamanin giinliik hayatin bir parcas: haline geldigi ve 6zellikle cevrimici bagimsizlig:
zayif ve yalniz oyuncular yalnizliktan kagmak i¢in oyundaki oyuncu topluluklariyla asir
oyun oynamaktadir. Ayrica ¢cevrimici bagimsizlig: yiiksek olan oyuncularin da ¢evrimdisi
sosyal sermayeleri sayesinde edindikleri gercek yasamdan arkadaslariyla birlikte,
cevrimici bagimsizlig1 diisiik bir gruptan daha fazla ¢evrimici oyun oynadig1 ve oyuna
kendilerini daha fazla kaptirdiklar: gortilmiistiir=e.

Her ne kadar giinliik oyun siiresine bagh olarak sosyal yeterlilik diizeyinde anlaml
farklihlk bulunamasa da asir1 ¢evrimici oyun kullanimi ve sosyal yeterlilik 6lceginin
iletisimi baglatma, kendini agma ve girigkenlik alt 6lceklerinde negatif korelasyon oldugu
goriilmektedir. Cevrimici oyunlar bir “oyun” olarak goriilse de gii¢lii sosyal yonleriyle
oyuncularin arkadaglik kurduklari, topluluklar olusturduklar: ve cesitli oyun igi gorevleri
gerceklestirmek icin birlikte cahstiklar1 bir c¢evrimici iletisim araci olarak da
degerlendirilmektedir>%8. Cevrimi¢i oyunlarin bu ozelligi sebebiyle oyuncular gerek
cevrimici gerek cevrimdisi yolla sosyalleserek asir1 oyun kullanimi sergilemektedir. Kim
ve Kim’in ¢calismasinda asir1 ¢evrimici oyun kullanimim etkileyen ¢evrimigi ve ¢evrimdisi
sosyalligi olcmek tizere gelistirilen Ol¢lim araci cevrimici video oyunlar: lizerinden bu
olciimii saglamaktadir2°. Ancak bu ¢alismada kullanilan sosyal yeterlilik 6lgegi gercek
yasamdaki genel sosyalligi 6lcmek iizere gelistirilmis olup ¢evrimici oyun kullanimiyla
ilgili madde icermemektedir. Buna yonelik bir ol¢iim araciyla ayrica test edilmesinin
daha spesifik sonugclar sunacag diistiniilmektedir. Hepsinden 6te oyunda gegirilen siire
her zaman tatmin edici bir sosyallige sebebiyet de vermeyebilir. Burada 6nemli olan
oyuncularin oyun i¢inde gecirdikleri siire degil, bulunduklari sosyal ortamin niteligidir®.

Asirt gevrimici oyun kullaniminin yordanmasina yonelik calismalarda yalnizlik,
yalnmizliktan kagis ve ¢evrimici bagimsizlik diizeyinin asir1 oyun kullanimini yordadig:
gorilmiistiir. Kim ve Kim’in ¢alismasina gore ¢evrimici bagimsizlik diizeyi asir1 oyun
kullanimini iki yonlii olarak etkilemektedir2°. Bir taraftan cevrimici bagimsizlik diizeyleri
diistik olan kisiler yalmzhiktan kacmak icin oyun icindeki diger oyuncularla kolay bir
sekilde etkilesime girip kendilerini oyuna kaptirmaktadirlar. Ote yandan cevrimici
bagimsizlig1 yiiksek olan oyuncular da cevrimdisi sosyal sermayeleri sayesinde
edindikleri gercek yasamdan arkadaslariyla daha fazla cevrimici oyun oynadig: ve oyuna
kendilerini daha fazla kaptirdiklar1 belirtilse de asir1 g¢evrimici oyun kullaniminin
ergenlerin psikososyal iyi oluslarina ve akran aglarimin gelisip korunmasima olumlu
katkida bulundugunu belirtilmistir>®. Bu agidan sosyal yeterlilik diizeyinin de asir
cevrimici oyun kullanimim yordamasi beklenmekteyse de bu ¢calismada bu yonde bir
sonug elde edilmemistir. Ote yandan yalmz ergenler icin asir1 oyun kullanimi bir cikis
kapis1 olarak goriilebileceginden zamanla asir1 oyun kullanimi sonucu kisilerin
yalnizliklar1 artarken yasam memnuniyetlerinin diisiip, sosyal sorunlarin ortaya ¢iktig
da belirtilmektedir22. Arastirmada yasam memnuniyeti ele alimmamas olsa da yalmzlikla
iligkisi benzer dogrultuda elde edilmistir. Bu bulgular dogrultusunda yalmazlik,
yalnizliktan kacis ve cevrimici bagimsizlik agir1 oyun kullaniminmi yordamaktadir.
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Sonuc, Smirhhiklar ve Oneriler

Calismada, cevrimici oyun oynamaya ve bu oyunlarda edinilen benlik ve kimlikler, sosyal
yeterlilik ve yalmzlik diizeylerine 6zgii 6l¢limlerin Tiirk kiiltiirline uyarlamas1 adina
psikometrik Ozellikleri incelenmis ve bu oOlciimlerin ergenlik ve beliren yetiskinlik
doneminde iilkemizde yapilacak arastirmalarda kullanilabilir nitelikte gecerli ve
giivenilir oldugunu gostermistir. Bu ¢alisma, ergenlerin cevrimicgi kimlik kesiflerini
anlamada onemli bir katk: saglamakta ve asir1 oyun kullaniminin psikososyal etkilerini
inceleyen arastirmalar i¢in bir temel olusturmaktadir.

Calisma kapsaminda her ne kadar ¢evrimici dl¢limler ele alinmis olsa da buna yonelik
verilerin sadece cevrimici ortamda toplanmasi bir yanhilik olusturabilecegi ve
genellenebilirligin diisiik olacag1 diistinlilmektedir. Dolayisiyla, ileriki calismalarda
ayrica yiiz yiize de verilerin toplanmasi konu hakkinda daha detayli bir bilgi
saglayacaktir. Ayrica, katilimcilara oynadiklar1 oyun tiirleri sorulmus olsa da oyun
tirlerine bagl olarak bir smiflandirma yapilamadigindan bu farklhiliklar ele
almamamistir. Kadin katihmeilarin sayis1 oynadiklar1 oyun tiirleri sebebiyle erkek
katilimcilara gore daha az oldugundan sadece erkek orneklemle calisilmistir. Ancak, her
oyun tiirii oyunculara farkh sekillerde kimlik denemesi yapma olanag1 sunmaktadir.
MMORPG oyunculari ideallerindeki kimligi iceren karakterler olustururken kimi RPG
oyunlarinda oyuncudan hazir sunulan karakterin kimligiyle biitiinlesmesi istenir.
Dolayisiyla, cinsiyet, farkli oyun tiirleri ve ideal benlik acisindan da ele alinarak yapilan
calismalar bu konuda daha derinlemesine bilgi saglayacaktir. Ayrica, arastirmada
cevrimici oyunlara bagh olarak cevrimici kimlik kesfi, asir1 oyun oynama ve sosyal
yeterlilik diizeyleri arasindaki iliskiler calisilmistir. Gelecekte hem cevrimi¢i hem de
cevrimdis1 rol yapma oyunlar1 oynayan iki farkli 6rneklemin cevrimigi ve cevrimdisi
sosyal yeterlilikleriyle iliskisi daha detayl incelenebilir.
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EKLER

Ek 1: Benlik Belirginligi Olceginin Faktor Yapisi ve Faktor Yiikleri
Maddeler "
1. Kendimle ilgili diislincelerim siklikla birbiriyle ¢elisir. 0,693
2. Kendimle ilgili fikirlerim giinden giine degisiklik gosterebilir. 0,681
3.Gergekte nasil bir insan oldugumu diiglinerek ¢ok zaman harciyorum. 0,667
4. Bazen gergekte goriindiigiim kisi olmadigimi hissediyorum. 0,691
5. Gegmiste nasil biri oldugumu diisindiigiimde, gercekte nasil biri oldugumdan emin olamiyorum. 0,765
6. Bazen bagkalarini kendimden daha iyi tanidigimi diisiiniiyorum. 0,585
7. Kendimle ilgili diisiincelerim ¢ok sik degisiyor gibi goriiniiyor. 0,846
8. Eger kendi kisiligimi tanitmam istenseydi, tanimlamalarim bir giinden digerine farkhilasabilirdi. 0,752
9. Istesem bile, birisine gergekten neye benzedigimi séyleyecegimi sanmiyorum. 0,649
10. Genel olarak, kim oldugum ve ne oldugum konusunda net bir fikrim var. 0,591
11 Baz seyleri akhmdan gikarmak genellikle benim i¢in zor ¢linkii ne istedigimi gercekten bilmiyorum. | 0,682
Aciklanan Varyans 48,267
Aciklanan Toplam Varyans 48,267
Cronbach Alpha 0,89

Ek 2: Cevrimici Kimlik Kesfi Olceginin Faktor Yapis ve Faktor Yiikleri

Maddeler 1

1. Kendimi ifade etmenin farklh yollarin1 denemek icin interneti kullanmay severim. 0,685
2. Kisiligimi internet ortaminda yansitabildigime inaniyorum. 0,744
3. Kendimi ¢evrim ici ortamda daha iyi olarak gosterebiliyorum. 0,819
4. Kiminle ¢evrim i¢i olmak istedigimi sGyleyebilecegimi hissediyorum. 0,639

5. Bazi seyler vardir ki kendimi ¢evrim ici olarak ¢evrim dis1 oldugumdan daha 6zgiirce ifade edebiliyorum. | 0,755

6. Cevrim ici oldugumda, bagkalarinin beni nasil gérmesini istiyorsam kendimi dyle sunabilirim. 0,494
Acgiklanan Varyans 48,600
Aciklanan Toplam Varyans 48,600
Cronbach Alpha 0,77
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Ek 3: Cevrimici Bagimsizlik Olceginin Faktor Yapisi ve Faktor Yiikleri

Maddeler 1

1. Diger oyuncularin tavsiyelerini korii koriine takip ederim 0,634
2. Diger oyuncular ne soylerse basarili bir sekilde yerine getiririm. 0,405
3. Diger oyuncularin soylediklerini takip etmenin en iyi yol oldugunu diistiniiyorum. 0,562
4. Online oyunu yalniz bagima oynamak benim i¢in zordur. 0,541
5. Diger oyunculara yardim ettigimden ¢ok onlardan yardim aldim. 0,640
6. Online oyun oynarken, karar veremiyorum. 0,667

7. Online bir oyunu kendi kararlarimla oynamak yerine diger oyuncularin yardimini bekliyorum. | 0,713

8. Diger oyuncularin davraniglarindan kolayca etkilenirim. 0,589
Aciklanan Varyans 36,031
Aciklanan Toplam Varyans 36,031
Cronbach Alpha 0,72

Ek 4: Asir1 Cevrim Ici Oyun Kullanimi Olceginin Faktor Yapisi ve Faktor Yiikleri

Maddeler "
1. Korkarim ki, ¢gevrim i¢i oyunlar olmadan hayat sikici, bos ve eglencesiz olurdu. 0,591
2. Gecenin ge¢ saatlerinde oynanan ¢evrim i¢i oyunlarindan dolayr uykuyu kaybettim. 0,536
3. Kendim oynamasam bile ¢evrim i¢i oyun oynuyormus gibi hissediyorum. 0,548
4. Cevrim ici oyun oynamak i¢in harcadigim gercek zamani gizlemek icin bagkalarina yalan soyliiyorum. 0,533
5. Cevrim i¢i oyun oynamak ic¢in harcadigim zaman miktarin1 azaltmaya calisiyorum ama bunu 0,687
yapamiyorum.

6. Cevrim dis1 oldugumda depresif, huysuz veya gergin hissediyorum; ancak, bu duygular tekrar ¢evrim igi 0.608
oldugumda geciyor. ’

7. Aslen niyet ettigimden daha uzun ¢evrim i¢i oyunlar oynuyorum. 0,709

8. Okulum veya meslek yasamim, ¢evrim i¢i oyun oynamak icin harcadigim zamandan dolay: zarar goriiyor. | 0,613

9. Bagkalar ile disar1 ¢ikmak yerine, ¢evrim ici oyunlar oynamak i¢in daha fazla zaman harciyorum. 0,523
10. Yapmam gereken bagka bir seye baslamadan 6nce ¢evrim i¢i oyun oynamaya baglarim. 0,602
Aciklanan Varyans 35,776
Aciklanan Toplam Varyans 35,776
Cronbach Alpha 0,79

Ek 5: UCLA Yalnizlik Olceginin Faktor Yapisi ve Faktor Yiikleri

Maddeler 1

1. Ne kadar siklikla cevrenizdeki insanlarla "uyum ic¢inde" oldugunuzu hissediyorsunuz? 0,679
2. Ne siklikla arkadagliktan yoksun hissediyorsunuz? 0,754
3. Ne kadar siklikla bagvurabilecegin kimse olmadigini diisiiniiyorsun? 0,726
4. Ne siklikla yalniz hissediyorsunuz? 0,772
5. Ne siklikla bir grup arkadasin parcasi hissediyorsunuz? 0,604
6. Etrafinizdaki insanlarla ne siklikla ortak noktaniz oldugunu diisiiniiyorsunuz? 0,661
7. Artik kimseye yakin olmadiginizi ne siklikla hissediyorsunuz? 0,779
8. Ne siklikta sizin ilgi ve fikirlerin ¢evrenizdeki insanlar tarafindan paylasilmadigini hissediyorsunuz? 0,586
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9. Ne siklikta disa doniik ve arkadasca hissediyorsunuz? 0,555
10. Insanlara ne siklikla yakin hissediyorsun? 0,598
11. Ne siklikla digarida kalmis hissediyorsunuz? 0,724
12. Bagkalariyla olan iligkinizin ne kadar siklikla anlamh olmadiginm diisiiniiyorsunuz? 0,566
13. Kimsenin sizi gercekten iyi taniyamadigini ne siklikla hissediyorsunuz? 0,656
14. Ne kadar siklikla digerlerinden ayr1 hissediyorsun? 0,749
15. Istedigin zaman arkadasg bulabileceginizi ne siklikla hissediyorsunuz? 0,550
16. Seni gercekten anlayan insanlar oldugunu ne siklikla hissediyorsunuz? 0,670
17. Ne siklikla utangac hissediyorsunuz? 0,387
18. Etrafinizda insanlar oldugunu ama sizinle olmadiklarin ne siklikla hissediyorsunuz? 0,758
19. Ne siklikla konusabilecegin insanlar oldugunu diigiiniiyorsun? 0,747
20. Ne siklikla danigabilecegin insanlar oldugunu diisiiniiyorsun? 0,708
Aciklanan Varyans 45,297
Acgiklanan Toplam Varyans 45,297
Cronbach Alpha 0,93

Ek 6: Sosyal Yeterlilik Olceginin Faktor Yapisi ve Faktor Yiikleri

Maddeler 1 2 3 4

1. Cok iyi tamimadigim biriyle konusmaya baslamak 0,851

2. Kendimi ilk kez biriyle tanmigtirmak 0,907

3. Yeni bir arkadashk kurmak 0,869

4. Daha iyi tanimak istedigin birini aramak 0,620

5. Birilerine bir araya gelip bir seyler yapmay teklif etmek 0,535

6. Size yasadig1 bir sorunu anlatan birini dikkatle dinlemek 0,764

7. Kendisini kotii hisseden birini rahatlatmak 0,876

8. Birilerine kotii bir deneyim ile basa ¢ikmalarinda yardimer olmak 0.814

9. Birisi senden yardim istediginde, yardim etmek 0,712

10. Birilerini rahatlatmak i¢in yardime: olmak 0,853

11. Duygularimi bagka birine s6ylemek 0,749
12. Bagkalarina utandigin seylerden bahsetmek. 0,663
13. Birisine cekici veya etkileyici oldugunu soylemek. 0,786
14. Birisine ondan hoslandigini séylemek 0,758
15. Hassas tarafini1 bagkalarina gostermek 0,701
16. Biri size haksizlik ettiginde haklarinizi savunmak. -0,787

17. Birisi seni aptal yerine koydugunda kendini savunmak. -0,854

18. Biri seni yapmadigin bir seyle sucladiginda kendini savunmak. -0,832

Acgiklanan Varyans 36,046 14,134 8,835 | 6,725
Aciklanan Toplam Varyans 36,046 51,180 60,015 | 66,74
Cronbach Alpha 0,86 0,87 0,81 0,86
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Ek 7: Yalmzhiktan Kacis Olceginin Faktor Yapisi ve Faktor Yiikleri

Maddeler

1. Yalniz kaldigimda yalmizhig1 gidermek icin ¢evrim ici oyunlar oynuyorum.

0,939
2. Konusacak biri olmadiginda, online oyun oynarim 0,932
3. Yalmzliktan kurtulmak i¢in online oyun oynuyorum 0,864
Aciklanan Varyans 83,216
Acgiklanan Toplam Varyans 83,216
Cronbach Alpha 0,89
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Predictive Factors Influencing Diagnostic Yield in Image-Guided Bone
Biopsies: A Retrospective Analysis

Ali DABLAN®, flhan Nahit MUTLU**, Mehmet CINGOZ***, Nilsen YILDIRIM ERDOGAN****,
Ozgiir KILICKESMEZ*****

Abstract

Aim: To evaluate the factors that influence the diagnostic yield of image-guided percutaneous core needle
biopsy (CNB) for bone lesions.

Method: A retrospective analysis was conducted on 211 patients who underwent 226 image-guided
percutaneous core needle biopsies for bone lesions between June 2020 and June 2024. The variables
evaluated included patient age, lesion location, the modality used for biopsy guidance (ultrasound vs. CT),
and pre-biopsy imaging techniques (PET/CT, MRI).

Results: Diagnostic adequacy was achieved in 70.1% of cases. Key findings revealed that patients with
adequate diagnostic yield were significantly older than those with inadequate yield (p=0.001). Lesions
located in the lower extremity were more frequently associated with inadequate diagnostic yield (p=0.029),
and the use of CT guidance was more common in this group (p<0.001). Additionally, pre-biopsy MRI use
was higher in the inadequate yield group (p=0.005), while pre-biopsy PET scan use was lower (p=0.034).
Among patients who underwent pre-biopsy PET scans, those with adequate diagnostic yield had significantly
higher SUV values compared to those with inadequate yield (p=0.004)

Conclusion: This study highlights key factors influencing diagnostic yield in bone biopsies, providing

insights that can guide clinical decision-making. Understanding these factors may help improve diagnostic
yield, aiding in appropriate treatment planning for patients with bone lesions.

Keywords: Bone neoplasms, image-guided biopsy, computed tomography, ultrasonography.

Goriintiileme Esliginde Yapilan Kemik Biyopsilerinde Tanmi Yeterliligini Etkileyen Faktorler:
Retrospektif Bir Analiz Calismasi

Oz

Amac: Kemik lezyonlari i¢in goriintiileme egliginde yapilan perkiitan kor igne biyopsisinin tam yeterliligini

etkileyen faktorleri degerlendirmek.

Yontem: Haziran 2020 ile Haziran 2024 arasinda kemik lezyonlar igin 226 goriintiilleme esliginde
perkiitan kor igne biyopsisi uygulanan 211 hasta retrospektif olarak degerlendirildi. Hasta yasi, lezyon
lokalizasyonu, biyopsi rehberliginde kullanilan modalite (ultrason vs. BT) ve biyopsi Oncesi goriintiileme
yontemleri (PET/CT, MRI) gibi cesitli degiskenlerin biyopsi yeterliligi iizerindeki etkisi arastirildi.
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Bulgular: Olgularin %70,1'inde (148/211) biyopsi sonucu tanisal acidan yeterli bulundu. Daha ileri yas
grubunda tanisal yeterlilik oran1 anlamh olarak daha yiiksek saptandi (p=0,001). Ust ekstremite ve aksiyal
iskelet yerlesimli lezyonlarda tanisal yeterlilik daha yiiksek bulundu. US rehberliginde biyopsi yapilan
olgularda, BT rehberligine gore daha yiiksek oranda yeterlilik sagland1 (p<0,001). Ayrica, biyopsi 6ncesi MRI
kullanimu yetersiz tani gruplarinda daha yiiksekken (p=0,005), biyopsi 6ncesi PET/CT kullanimi daha diisiik
bulundu (p=0,034). Biyopsi 6ncesi PET/CT yapilan hastalarda, yeterli tani saglananlarin SUV degerlerinin,
yetersiz tani saglananlara gore anlaml derecede yiiksek oldugu goriildii (p=0,004).

Sonug: Calisma, kemik biyopsilerinde tani yeterliligini etkileyen faktorleri ortaya koymakta ve klinik karar
verme siirecinde yol gosterici olabilecek 6nemli bilgiler sunmaktadir. Bu faktorlerin anlasilmasi, tam
yeterliligini artirarak kemik lezyonlar1 olan hastalarin tedavi planlamasina katkida bulunabilir.

Anahtar Sozciikler: Kemik neoplazmlari, goriintilleme esliginde biyopsi, bilgisayarlh tomografi,
ultrasonografi, igne biyopsisi.

Introduction

Although advanced medical imaging techniques offer valuable insights for characterizing
bone lesions, histopathological examination is often required for subsequent treatment
planning'. While open surgical biopsies are considered the gold standard for obtaining
tissue for diagnosis, image-guided percutaneous core needle biopsy has become the
initial method of choice for diagnosing musculoskeletal lesions at many institutions. This
preference is due to its less invasive nature, reduced sedation time, lower cost, shorter
recovery time, and fewer complications2. Image-guided core needle biopsies are usually
performed using ultrasound or CT guidance and have a high diagnostic accuracy, ranging
from 66% to 98%21,

The diagnostic yield of percutaneous image-guided bone biopsies is influenced by
numerous factors. However, there are several studies that examine the predictive factors
affecting the diagnostic yield of image-guided percutaneous core needle biopsy (CNB)
for bone lesionst>11-20,

This retrospective single-center study aimed to identify the factors influencing the
diagnostic yield of image-guided percutaneous CNB for bone lesions by examining
variables related to patient demographics, bone lesion characteristics, biopsy
procedures, and imaging techniques.

Material and Methods
Ethics Approval

The study received approval from the Cam and Sakura City Hospital Ethics Committee
(approval date: June 22, 2023, approval number: 2023-275).

Patient Cohort

Between June 2020 and June 2024, 225 patients referred for percutaneous image-
guided biopsy of bone lesions were retrospectively evaluated. Fourteen patients with
incomplete clinical data or inaccessible pre-procedure imaging were excluded, resulting
in 211 patients with complete records, accessible pre-procedure imaging, and pathology
results. Sixteen of these patients underwent two biopsies, bringing the total to 226
procedures evaluated. Biopsies were conducted on musculoskeletal lesions of uncertain
origin or suspected malignancy, with decisions made collaboratively by orthopedic
surgeons and radiologists based on clinical data and imaging findings.
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Pre-Biopsy Evaluation

Each patient's biopsy indication, lesion location, and suitability for the procedure
(including hemogram, coagulation profiles, and medication use) were assessed. Previous
imaging studies (CT, MRI, PET) were reviewed. Informed consent was obtained from all
patients, who were informed about the procedure and potential complications.

Modality Selection

The choice of imaging modality was based on lesion location, size, type, and cortical
involvement. Ultrasound was preferred for lesions visible by this method; otherwise, CT
guidance was used. The biopsy approach was decided jointly by the orthopedic surgeon
and radiologist to ensure the biopsy tract could be excised during surgery to prevent
recurrence. Radiography, CT, MRI, or PET CT was used to assess lesion spread and assist
in planning. In cases with multiple lesions, the most accessible lesion was selected for
biopsy.

Biopsy Procedure

Each biopsy was conducted by the same interventional radiologist with eight years of
experience in image-guided biopsies.

CT-Guided Biopsy

CT-guided biopsies were performed under local anesthesia with a Tru-Cut needle
(Geotek, Ankara, Turkey). Depending on the lesion, either an 11-gauge bone biopsy
needle or a 14-gauge core biopsy needle was used. Patients were positioned to optimize
access and comfort. A scanogram was obtained to identify the target, and after local
anesthesia, the needle was inserted with CT confirmation (Figure 1,2). Specimens were
sent to pathology in 10% formalin.

Ultrasound-Guided Biopsy

Ultrasound-guided biopsies were conducted using a linear or convex probe (Hitachi
Arietta 65, Tokyo, Japan). Real-time sonographic guidance and color Doppler were used
to position the needle, avoid vascular structures, and target viable tissue. After local
anesthesia, the biopsy needle was introduced under continuous ultrasound monitoring.
A single core was collected and preserved in formalin for histopathological examination.

Data Collection and Definitions

Patient data were retrospectively reviewed, including demographics, biopsy details (date,
site, approach, number of cores, complications), histopathology reports, additional
biopsy sessions for inconclusive results, and any subsequent surgeries or follow-ups. Pre-
biopsy imaging data (CT, MRI, PET) were collected, focusing on lesion size, location, type
(Iytic, sclerotic, mixed), and SUV max on PET CT. Lesions were categorized as lytic (bone
destruction), sclerotic (increased bone density), or mixed (containing both dense and
lucent components), based on radiological appearance. Measurements were taken along
the maximum long-axis diameter. A musculoskeletal radiologist, blinded to pathology
results, assessed all imaging features.
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Figure 1. A) A 45-year-old female patient with a history of breast cancer presents with
a lytic lesion in the left iliac bone on CT imaging (indicated by a solid white arrow). B) A
CT-guided core needle biopsy was performed (indicated by an open white arrow),
confirming the diagnosis of breast cancer metastasis.

A

S

Figure 2. A) A 70-year-old male patient with a lytic lesion in the right pedicle of the L3
vertebral body, as indicated by the solid white arrow. B) CT-guided biopsy of the lesion
confirmed a diagnosis of plasma cell neoplasm.

Diagnostic Yield Definition

Diagnostic yield was considered positive if the biopsy results matched post-surgical
findings or provided a definitive pathoicg.cal diagnosis consistent with stable imaging
over six months. A negative yield was defined by discordance with post-surgical findings
or insufficient specimen volume for diagnosis.

Statistical Analysis

Data analysis was performed using SPSS for Windows version 18.0 (SPSS Inc., Chicago,
IL, USA). The normality of data distribution was assessed using the Shapiro-Wilk test.
Numerical data were summarized with means, standard deviations, and medians, while
categorical data were summarized with frequencies and percentages. The Mann-Whitney
U test was used to analyze non-normally distributed numerical data, and chi-square tests
were employed for categorical comparisons. Statistical significance was defined as
P<0.05.

Results

This retrospective study included 211 patients who underwent biopsies for suspected
bone lesions. The median age was 53 years (range 35-63 years), with 50.2% (n=106)
being female. Diagnostic adequacy was achieved in 148 patients (70.1%), while 63
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patients (29.9%) had non-diagnostic biopsies. The most common diagnosis was
metastasis, identified in 50 cases (33.8%). Detailed demographic and biopsy results are
presented in Table 1.

Table 1. Patient demographics and disease characteristics

Characteristic All Patients (n=211)
n (%)
Diagnostic Adequacy
Inadequate 63 (29.9)
Adequate 148 (70.1)
Diagnosis (n=148)
Plasma Cell Neoplasm 21 (14.2)
Metastasis 50 (33.8)
Soft Tissue Sarcoma 31 (20.9)
Chondroma 5(3.4)
Lymphoma 8(5.4)
Ewing Sarcoma 4(2.7)
Rhabdomyosarcoma 1(0.7)
Giant Cell Tumor 2 (1.4)
Paget's Disease 2(1.4)
Fibrous Dysplasia 5(3.4)
Langerhans Cell Histiocytosis 2(1.4)
Hemangioma 2(1.4)
Rosai-Dorfman Disease 1(0.7)
Pseudogout 1(0.7)
Chondrosarcoma 2(1.4)
Foreign Body Granuloma 1(0.7)
Aneurysmal Bone Cyst 1(0.7)
Osteosarcoma 2(1.4)
Osteoblastoma 2(1.4)
Myositis Ossificans 1(0.7)
Sarcoidosis 1(0.7)
Ganglion Cyst 1(0.7)
Pleomorphic Sarcoma 1(0.7)
Plasmacytoma 1(0.7)

Among the 63 non-diagnostic cases, the reasons for non-diagnosis included necrosis in
27 cases, fragments of reactive bone tissue in 11 cases, and insufficient tissue for
diagnosis in 25 cases. Of the 148 diagnostic biopsy cases, 12 were followed by surgical
resection. In 11 of these cases (91.6%), the biopsy diagnosis matched the final surgical
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findings. However, one case initially diagnosed as osteosarcoma via biopsy was later
identified as chondrosarcoma after surgical resection.

In 4 of the 63 non-diagnostic cases, the final diagnosis was confirmed through surgery,
which revealed one case of plasma cell neoplasm, one case of osteosarcoma, and two
cases of diffuse B-cell lymphoma. A total of 16 cases required repeat biopsy due to non-
diagnostic results from the first biopsy. Among these repeat biopsies, 7 yielded a
definitive diagnosis: three cases of carcinoma metastasis, two cases of plasma cell
neoplasm, and two cases of osteosarcoma.

Lesion characteristics included: location in the lower extremity (n=125, 59.2%), CT-
guided biopsy (n=160, 75.8%), lytic lesion type (n=140, 66.4%), a mean lesion long axis
of 35.0 mm, and the use of an 11G needle gauge (n=131, 62.1%). Additionally, 48 patients
(22.7%) had a pre-biopsy diagnosis of malignancy (Table 2).

Statistical analysis identified several predictors of diagnostic yield. Patients with
adequate diagnostic yield were significantly older than those with inadequate yield
(p=0.001). Biopsies in the lower extremity were more commonly associated with
inadequate yield (p=0.029), and CT guidance was more prevalent in this group
(p<0.001). Pre-biopsy MRI use was higher, while pre-biopsy PET scan use was lower in
the inadequate yield group (p=0.005 and p=0.034, respectively). Additionally, among
patients who underwent PET scans, those with adequate diagnostic yield had higher SUV
values compared to those with inadequate yield (p=0.004) (Table 2).

Table 2. Comparison of Patient Demographics and Diagnostic Method Characteristics
with Diagnostic Adequacy

All Patients Diagnostic Adequacy P
Characteristic (n=211) Inadequate Adequate
(n=63) (n=148)
3ﬁz£t1;f:)dlan (1st-3rd 53.0 (35.0-63.0) | 42.0 (26.0-56.0) gg:g)(39‘2' 0.0012
Gender, n (%)
Female 106 (50.2) 35 (55.6) 71 (48.0) N
Male 105 (49.8) 28 (44.4) 77 (52.0) 0-313
Second biopsy, n (%)
No 195 (92.4) 54 (85.7) 141(95.3) 0.020b
Yes 16 (7.6) 9 (14.3) 7(4.7) )
Lesion location, n (%)
Upper extremity 16 (7.6) 3(4.8) 13 (8.8)
Lower extremity 125 (59.2) 46 (773.0) 79 (53.4) 0.029b
Axial 70 (33.2) 14 (22.2) 56 (37.8)
Imaging guidance method, n
(%)
UsG 51(24.2) 4(6.3) 47 (31.8) <0.001
CT 160 (75.8) 59 (93.7) 101 (68.2) b
Lesion characteristics, n (%)
Lytic 140 (66.4) 38 (60.3) 102 (68.9) 0.481
Sclerotic 37 (17.5) 13 (20.6) 24 (16.2)
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Mixed type 34 (16.1) 12 (19.0) 22 (14.9)
Lesion long axis (mm) 42.1(22.0-
.0 (22.0-54.0 0.8 (21.0-55.0 : : 0.8152

Median (1st-3rd Quartile) 35:0 54.0) | 408 ( 55:0) 54.0) 5
Prebiyopsi, n (%)
CT 112 (53.1) 30 (47.6) 82 (55.4) 0.300P
MRI 134 (63.5) 49 (77.8) 85 (57.4) 0.005"
PET/CT 69 (32.7) 14 (22.2) 55 (37.2) 0.034"
PET SUV max (n=68) ( ) ( ) 6.4 ( )

.7 (3.5-10. .5 (1.4-5. .4 (4.5-10. 0.0042
Median (1st-3rd Quartile) 5713:5710-3 3:5 U457 4{4.5710:5 4
Needle gauge, n (%)
11G 131 (62.1) 48 (76.2) 83 (56.1) -
13G 28 (13.3) 10 (15.9) 18 (12.2)
14G 23 (10.9) - 23 (15.5)
16 G 25 (11.8) 5(7.9) 20 (13.5)
18 G 4 (1.9) - 4(2.7)
Previous known malignancy,
n (%)
No 163 (77.3) 54 (85.7) 109 (73.6)

0.056b
Yes 48 (22.7) 9 (14.3) 39 (26.4)
Surgical definitive diagnosis,
n (%)
No 195 (92.4) 59 (93.7) 136 (91.9) N
0.451

Yes 16 (.,6) 4(6.3) 12 (8.1)

aMann-Whitney U test; P Chi- square test

Using the Society of Interventional Radiology Complication Classification System, no
major complications were reported. Minor complications included hematomas at the
entry site in two patients, which resolved spontaneously.

Discussion

In our retrospective study of 211 patients who underwent image-guided bone biopsies,
we achieved a diagnostic adequacy rate of 70.1%. This result aligns well with previously
reported diagnostic adequacy rates in the literature, which range from 66% to 98%1214.
This study identified several key factors associated with a higher likelihood of obtaining
sufficient diagnostic information, including older age, the use of ultrasound for biopsy
guidance, the presence of pre-biopsy PET/CT, higher SUV values, and lesions located in
the upper extremity and axial skeleton.

Despite advancements in imaging techniques, accurately diagnosing bone lesions
remains challenging. The primary clinical concern is differentiating between benign and
malignant lesions, which directly impacts treatment decisions. PET/CT is particularly
effective in identifying metabolically active regions, while MRI provides high-resolution
visualization of both bone and soft tissue. Recent improvements in MRI technology have
enhanced its role as a radiation-free alternative in select cases. Though unlikely to
replace CT in emergency settings, MRI's expanding applications in diagnosis, treatment
planning, and surgical guidance offer new possibilities for optimizing biopsy strategies.

82
Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder

Contact: igusabder@gelisim.edu.tr



https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 76-86.

However, despite these advances, imaging alone often falls short of providing a definitive
diagnosis, necessitating histopathological confirmation through biopsy»14.15,

Image-guided biopsy has become an indispensable tool in the diagnosis of bone lesions
due to its minimally invasive nature, cost-effectiveness, and low complication rates. The
diagnostic adequacy observed in our study (770.1%) aligns with previous findings, further
reinforcing the reliability of this approach in clinical practicet>42!, While percutaneous
image-guided biopsy is the preferred method, other techniques such as fluoroscopic,
MRI-guided, or open biopsy may be necessary in specific cases. Fluoroscopic-guided
biopsy is primarily used for spinal lesions but has limited soft tissue resolution, making
it less effective for heterogeneous bone lesions22. Open biopsy is sometimes required
when percutaneous sampling fails, offering a diagnostic accuracy of 91%-96%, albeit at
the cost of increased morbidity. Complications such as seroma, hematoma, infection,
wound dehiscence with tumor fungation, and fractures occur more frequently after open
or excisional biopsies. In contrast, percutaneous biopsy techniques have a significantly
lower complication rate (0%-1%), whereas open surgical biopsies report higher rates,
ranging from 4% to 19%23-24,. MRI-guided biopsy is an alternative when CT fails to provide
adequate visualization, offering superior accuracy but at a higher cost2s.

This study found that older age was significantly associated with a higher diagnostic yield
in bone biopsies. Previous research has indicated that older patients are more likely to
have malignant bone lesions, which typically yield better diagnostic results compared to
benign lesions+917. However, there is limited data directly correlating older age with
improved diagnostic outcomes in bone lesions. This association may be due to age-
related changes in bone density and composition, which could make lesions more
distinct on imaging, thereby enhancing biopsy accuracy. Alternatively, the increased
prevalence of malignancy in older patients may inherently result in a higher diagnostic
yield49. These hypotheses underscore the need for further studies to explore the
mechanisms by which age influences diagnostic success in bone biopsies.

Ultrasound guidance was identified as an effective predictor of diagnostic yield in our
study and is the preferred method for musculoskeletal biopsies in our clinic, particularly
for lesions visible on ultrasound, such as those with cortical thinning or destruction and
extraosseous soft tissue involvement. The benefits of ultrasound—real-time imaging,
absence of ionizing radiation, lower cost, and effectiveness in visualizing soft tissues—
contribute to its higher diagnostic success!®2¢. In contrast, CT guidance was more often
associated with inadequate yield, likely due to its use in deeper, less accessible lesions.
Ultrasound is particularly useful for lytic bone lesions with cortical disruption, especially
in the extremities or pelvis with soft tissue components, making it an excellent choice in
these cases?. However, CT remains essential and most commonly used for biopsies of
deep or non-cortical destruction lesions where ultrasound is not feasible2’.

This study also demonstrated that pre-biopsy imaging is a significant predictor of
diagnostic yield. The presence of pre-biopsy PET/CT, particularly with higher SUV
values, was associated with a higher diagnostic yield. PET/CT is highly effective in
identifying metabolically active lesions, which allows for the targeting of the most
suitable biopsy sites. It can also reveal occult lesions, highlight necrotic or
inhomogeneous areas, and, in cases with multiple lesions, identify the most
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metabolically active lesion, ensuring that the biopsy is taken from the area most likely to
yield diagnostic information28. This targeted approach increases the likelihood of
obtaining a diagnostic sample.

Lesion location was another significant factor in diagnostic yield, with higher success
rates observed in upper extremity and axial skeleton lesions. This may be due to the
accessibility and distinct pathological features of lesions in these areas, which often lead
to better imaging and biopsy outcomes. Studies have shown that diagnostic yield is
generally higher in axial lesions compared to appendicular ones, likely because axial
bone pathology tends to be more aggressive or advanced at diagnosis2’. These anatomical
and pathological differences between axial and appendicular regions likely account for
the observed disparities in diagnostic yields.

Studies findings highlight the importance of carefully considering patient demographics,
lesion characteristics, and imaging modalities when planning bone biopsies. By aligning
the biopsy approach with these factors, diagnostic yield can be enhanced, the need for
repeat procedures reduced, and patient outcomes ultimately improved.

Despite the valuable insights gained from this study, there are some limitations to
consider. First, the retrospective nature of the study introduces the potential for selection
bias. Second, the single-center and single-operator design may limit the generalizability
of the findings. Third, not all patients had surgical pathology results or follow-up data,
which could affect the accuracy of the conclusions. To address these limitations, future
prospective studies with larger, multicenter cohorts could provide more robust and
generalizable data, helping to refine predictive models for diagnostic yield in bone
biopsies. Additionally, exploring newer imaging techniques, such as MRI-guided
biopsies or fusion imaging, could further improve diagnostic outcomes and should be a
focus of future research.

Conclusion

In conclusion, this study highlights the complexity of achieving optimal diagnostic yield
in bone biopsies and identifies key predictive factors that can guide clinical decision-
making. By understanding these factors, clinicians can enhance the likelihood of
obtaining sufficient diagnostic information, which in turn facilitates accurate diagnosis
and appropriate treatment planning for patients with bone lesions.
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Antiseptik Soliisyonlarin Myroides Spp.'ye Kars1 Etkinliginin in Vitro
Incelenmesi

Taylan ONDER’, Cisil Seyma OZEL DAVULCU", Sinem DURMAZ""*,
Tuba ELTIMUR KARATOPRAK****, Alper AKCALI*****, Sevil ALKAN******

Oz

Amac: Myroides spp. karbapenemler dahil beta-laktam antibiyotiklere kars1i olduk¢a direngli,
aminoglikozitlere, florokinolonlara ve siilfametoksazole kars1i ise degisken duyarliik gosteren
mikroorganizmalardir. Bu ¢alismada cesitli antiseptik maddelerin idrar kiiltiiriinden izole edilen Myroides
odoratus/odoratimimus izolat1 iizerine in vitro etkinliginin incelenmesi amaclandi.

Yontem: In vitro calismada, amikasin, seftazidim, siprofloksasin, imipenem, levofloksasin, piperasilin
tazobaktam, tobramisine direngli oldugu bilinen Myroides odoratus/odoratimimus klinik izolat1 kullanildi.
Bu izolat %5 koyun kanh agarda 24 saatlik inkiibasyon sonunda iireyen bakteri kolonilerinden Mueller
Hinton Broth ile 0.5 McFarland olmak iizere bakteri siispansiyonu hazirlandi. Sonrasinda izolat, kalitatif
siispansiyon yontemine gore; hipokloréz asit (HOCL), povidon-iyot, klorheksidin ve alkol bazh el
dezenfektani ile iig, bes, 10, 15, 20, 30 saniyelik siirelerle temas ettirildi. Temas siiresi 990 ul dezenfektanin
igerisine, vortekslenen 10 ul bakteri siispansiyonu ilave edilerek baslatildi. Temas siireleri sonunda 10 pl
alinarak, %5 koyun kanl agara ekim gerceklestirilip 24 saat inkiibasyon siiresi sonunda bakteri iremesi olup
olmadig1 degerlendirildi. Kontrol amaci ile 990 pl Mueller Hinton Broth’a 10 ul bakteri siispansiyonu ilave
edilip %5 koyun kanlh agara ekimi yapildi.

Bulgular: Calismada povidon-iyot (%2) un denenen klinik izolat izerinde bekletilen tiim siirelerde en etkili
antiseptik oldugu tespit edildi. Uc saniyelik temas sonucunda iiremeyi baskiladig1 goriildii. Klorheksidin
(%0.2) ve alkol bazl dezenfektan (%70 etil alkol) icin bes saniyelik temasin yeterli oldugu tespit edildi.
HOCL'nin etkili olmasi igin ise en az 15 saniye temas siiresi gerektigi saptandi. Etkinligi en yiiksek ajanin %2
povidon-iyot oldugu saptandi. HOCL'nin de etkinliginin oldugu ancak daha uzun siire maruziyet gerektirdigi
saptandi.

Sonuc: Calismada iiriner sistem enfeksiyonu (USE) tedavisinde lokal olarak mesane irrigasyonu ile
kullanlabilecek ii¢ antiseptik soliisyonun ii¢iiniin de M. odoratus/odoratimimus’a karsi etkin oldugu
goriilmiistiir. Etkinligi en yiiksek ajanin %2 povidon-iyot oldugu gosterilmistir.

Anahtar sozciikler: Alkol bazli dezenfektan, hipoklordz asit, Myroides spp., povidon-iyot.
In Vitro Evaluation of the Efficacy of Antiseptic Solutions against Myroides spp.
Abstract

Aim: Myroides spp. are microorganisms that exhibit high resistance to beta-lactam antibiotics, including
carbapenems, while displaying variable susceptibility to aminoglycosides, fluoroquinolones, and
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sulfamethoxazole. This study aimed to investigate the in vitro efficacy of various antiseptic agents against
Myroides odoratus/odoratimimus isolates isolated from urine cultures.

Method: In this in vitro study, a clinical isolate of Myroides odoratus/odoratimimus known to be resistant
to amikacin, ceftazidime, ciprofloxacin, imipenem, levofloxacin, piperacillin/tazobactam, and tobramycin
was used. The isolate was grown on sheep blood agar (5% SBA) and incubated for 24 hours, followed by the
preparation of a bacterial suspension in Mueller Hinton Broth (5 mL, 0.5 McFarland). Subsequently, the
isolate was exposed to hypochlorous acid (HOCI), povidone-iodine, chlorhexidine, and alcohol-based hand
sanitizer using contact times of 3, 5, 10, 15, 20, and 30 seconds, according to the qualitative suspension
method. The contact time was initiated by adding 10 pl of bacterial suspension to 990 pl of the disinfectant.
After the contact time, 10 pl was collected, inoculated onto 5% sheep blood agar, and evaluated for bacterial
growth after a 24-hour incubation period. As a control, 10 pl of the bacterial suspension was added to 990 ul
of Mueller Hinton Broth and plated on sheep blood agar.

Results: In this study, povidone-iodine (2%) was found to be the most effective antiseptic against the tested
clinical isolate, suppressing growth after a 3-second contact time. A 5-second contact time was sufficient for
chlorhexidine (0.2%) and alcohol-based disinfectant (70% ethyl alcohol). HOCl required a minimum contact
time of 15 seconds for effective activity. The highest efficacy was observed with 2% povidone-iodine.
Although HOCI was also effective, it required longer exposure times.

Conclusion: In this study, it has been observed that three antiseptic solutions, which can be used locally
for bladder irrigation in the treatment of urinary tract infections, are effective against M.
odoratus/odoratimimus. It has been demonstrated that the most effective agent is 2% povidone-iodine.

Keywords: Alcohol-based sanitizer, hypochlorous acid, Myroides spp., povidone-iodine.

Giris

Flavobacteriaceae ailesine ait olan Myroides tiirleri (spp.) icerisinde en sik insanlardan
izole edilenler Myroides odoratimimus ve Myroides odoratus tiirleridir'. Hareketsiz,
spor olusturmayan Gram negatif basil Ozelligi gosterirler. Standart besiyerlerinin
cogunda treyebilen bu mikroorganizmalar MacConkey agarda da iireyebilmektedir.
Koloniler besiyerinde sar1 pigment yapmakta ve meyve benzeri kokuya neden
olmaktadir. Oksidaz, katalaz, lireaz ve jelatinaz testleri pozitiftir, nitriti indirgeyebilirler2.
Myroides spp. toprakta ve sularda yaygin olarak bulunmakta olup kiiltiirde
iirediklerinde  genellikle klinik Onemi olmayan kontaminantlar olarak
degerlendirilmektedirler. Yine de nadiren iiriner sistem enfeksiyonu (USE), endokardit,
ventrikiilit, deri ve yumusak doku enfeksiyonu, pnomoni, bakteriyemi, septik sok gibi
tablolarda enfeksiyon etkeni olabilecegi bildirilmistir. Bu bildirimlerdeki hastalar
genellikle ciddi immiinsiipresyonu olan hastalardir; ancak nadiren normal konakta da
hastalik yapabilecegi bildirilmistirs.

Myroides spp. karbapenemler dahil beta-laktam antibiyotiklere karsi oldukca
direnclidir, aminoglikozitlere, florokinolonlara ve siilfametoksazole kars: ise degisken
duyarhlik paternleri gostermektedir4. Bakterinin antibiyotiklere kars: yiiksek oranda
direnci tedavide giicliiklere yol agmaktadir. Mikroorganizma ile etkin bir sekilde
miicadele edilebilmesi icin 6zellikle USE ve yara enfeksiyonlar: gibi lokal antimikrobiyal
tedavilerin yapilabildigi tablolarda antiseptik soliisyonlarin kullanimi giindeme
gelmektedir. Bu calismada alkol bazhh dezenfektan ve intravezikal yikamada
kullanilabilen ii¢ adet antiseptik maddenin idrar kiiltiiriinden izole edilen Myroides
odoratus/odoratimimus izolat: iizerine in vitro etkinliginin incelenmesi amaclanmistir.
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Gerec ve Yontem

Muyroides odoratus/odoratimimus Kklinik izolati XXX Hastanesi Tibbi Mikrobiyoloji
Laboratuvar’'nda izole edildi ve calisma burada yiiriitiildii. Klinik bakteri izolati
amikasin, seftazidim, siprofloksasin, imipenem, levofloksasin, piperasilin tazobaktam,
tobramisine direngli idi. Antiseptik ve dezenfektanlardan intravezikal yikamada
kullanilabilen Crystalin [hipokloréz asit (HOCL), NHP filac, Tiirkiye], Poviderm
[povidon-iyot (%10), Biorad, Tiirkiye], klorheksidin (%0.2, Detrox, Tiirkiye) ve alkol
bazhi el dezenfektan1 (%70 etil alkol, Ficomed, Tiirkiye) calismaya alindi. %10’luk
povidon-iyot soliisyonu calismada bes kat sulandirilarak intravezikal uygulamada
kullanim i¢in 6nerilen konsantrasyonu ile degerlendirildi. HOCL, klorheksidin ve alkol
bazli el dezenfektani ise sulandirilmadan kullanildi.

%5 koyun kanh agarda (RTA, Tiirkiye) iireyen izolatin koloni morfolojisi, kokusu,
oksidaz pozitif Gram negatif basil olmasi ile 6n planda Myroides spp. diisliniilmiis olup
BD Phoenix otomatize sisteminde (BD Diagnostics, ABD) NMIC/ID paneli ile bakteri
identifikasyonu Myroides odoratus/odoratimimus olarak saglandi. Bu panel sonucu tiir
ayrimi yapmamaktadir. Tiir diizeyinde identifikasyon yapilamadi. Sadece tek bir sus
tizerindeki etkinlikler belirlendi. Kontrol susu olarak standart sus (ATCC) kullanilmadi.
Muyroides odoratus/odoratimimus Kklinik izolatinin, koyun kanl agarda 24 saatlik
inkiibasyon sonunda iireyen bakteri kolonilerinden Mueller Hinton Broth (RTA,
Tiirkiye) ile 0.5 McFarland olmak {iizere bakteri siispansiyonu hazirlandi. Sonrasinda
izolat, kalitatif siispansiyon yontemine gore; HOCL, povidon-iyot, klorheksidin ve alkol
bazl el dezenfektan ile iig, bes, 10, 15, 20, 30 saniyelik siirelerle temas ettirildi. Temas
siiresi 990 pl dezenfektanin igerisine, vortekslenen 10 pl bakteri siispansiyonu ilave
edilerek baslatildi. Temas siireleri sonunda 10 pl alinarak, %5 koyun kanh agara ekim
gerceklestirilip 24 saat inkiibasyon siiresi sonunda bakteri iiremesi olup olmadig
degerlendirildi. Kontrol amaci ile 990 pl Mueller Hinton Broth’a 10 ul bakteri
siispansiyonu ilave edilip koyun kanh agara ekimi yapildi. 24 saat inkiibasyon sonunda
bakteri tiremesi oldugu gozlendis*°.

Bulgular

Myroides odoratus/odoratimimus izolatinin antiseptik soliisyon maruziyetine gore
tireme durumu Tablo 1’de 6zetlendi. Calismada povidon-iyot (%2)'un denenen klinik
izolat iizerinde bekletilen tiim siirelerde en etkili antiseptik oldugu tespit edildi. Uc
saniyelik temas sonucunda tiremeyi baskiladig1 goriildii. Klorheksidin (%0.2) ve alkol
bazli dezenfektan (%70 etil alkol) icin bes saniyelik temasin yeterli oldugu tespit edildi.
HOCL'nin etkili olmasi icin ise en az 15 saniye temas siiresi gerektigi saptandi.
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Tablo 1. Degisen siirelerde antiseptiklere maruz birakilan Myroides
odoratus/odoratimimus izolatinin iireme durumu
Temas Siireleri
Antiseptikler 3 5 10 15 20 30
saniye saniye saniye saniye saniye saniye

Hipokloroz Asit + + + - - -
%2 Povidon Iyot - - - - - .
%0.2 Klorheksidin + - - - - -
Alkol Bazlh Dezenfektan + - - - - -
(%70 Etil Alkol)

Tartisma

Antibiyotikler; hiicre zar {izerine, hiicre duvar: sentezi, protein sentezi ve niikleik asit
sentezi gibi fonksiyonlar iizerine tek bir yolak iizerinden etki ederek antimikrobiyal etki
yapmaktadir. Antiseptikler ise aym1 anda birden fazla yapi1 ve fonksiyon iizerinde
inhibisyon yapmakta ve antimikrobiyal etki yaratmaktadir. Bu nedenle antiseptiklerin
etkinligi antibiyotiklere kiyasla daha yiiksek olmakta ve antimikrobiyal direnc¢ gelisimi
daha giic olmaktadir’. Bu durum M. odoratus/odoratimimus gibi antibiyotiklerin biiyiik
cogunluguna direncli mikroorganizmalara bagh goriilen USE gibi lokal antimikrobiyal
tedavilerin yapilabildigi tablolarda antiseptik soliisyonlarin kullanimini giindeme
getirmektedir. Bu baglamda calismada antiseptiklerin M. odoratus/odoratimimus
izolat1 iizerine in vitro etkinliginin incelenmesi amaglandi. Calismaya dahil edilen dort
antiseptigin tamami1 M. odoratus/odoratimimus’a kars1 etkin bulundu. Literatiirde
ulasilabildigi kadariyla povidon-iyot, klorheksidin ve alkol bazli dezenfektanin M.
odoratus/odoratimimus izolat: iizerine etkinliginin arastirildig bir calisma goriilmemis
olup bu ¢alisma bu acidan ilk olma 6zelligine sahiptir.

Tuzlu suyun elektrolizi sonucu elde edilen, siiperokside su olarak da adlandirilan HOCL
gintimiizde  ozellikle yara bakiminda antimikrobiyal kontrol amaciyla
kullanilmaktadir®9. Giinaydin ve ark.'° tarafinca yapilan bir calismada HOCL; 1/1, 1/2,
1/5,1/10, 1/50, 1/100 oranlarinda sulandirilmis ve her bir konstantrasyon i¢in Myroides
spp. HOCL’ye bir, iki, bes, 10 ve 30 dakika maruz birakilmis, sonrasinda iiremeler
degerlendirilmistir. HOCL 1/1 konsantrasyonunda tiim maruziyet siirelerinde Myroides
spp.’ye karsi etkin bulunmustur. Calismada kullanilan antiseptik soliisyonlar, esas olarak
USE tedavisinde mesane yikamasinda baska mikroorganizmalar icin daha o6nce
denenmis ve kullaniminda minimal yan etki goriilmiis konsantrasyonlarda kullanildi.
Literatiirde HOCL i¢in mesane yikamasinin etkinliginin degerlendirildigi bir ¢calisma
olmadig i¢cin bu caligmada sulandirma yapilmadi ve 1/1 konstantrasyon kullanildi.
Calismada da Gilinaydin ve ark. tarafinca yapilan ¢alismaya benzer sekilde HOCL M.
odoratus/ odoratimimus izolatina karsi etkin bulundu. Bu ¢alismadan farkh olarak bu
calismada M. odoratus/ odoratimimus HOCL’ye 30 saniye ve daha kisa siirelerde maruz
birakildi, 15 saniyeden daha kisa siire antiseptik maruziyetinde antimikrobiyal etkinlik
gorilmedi.
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Moussa ve ark." tarafinca yapilan bir ¢alismada norojenik mesanesi olan 119 hastaya
giinliik 50 cc %2 povidon-iyot ile mesane irrigasyonu yapilmis, soliisyon mesanede 10
dakika bekletilmis ve bosaltilmis, bir yillik takipte semptomatik USE sikhg %99,2
azalmigtir (p<0,001). Hastalarin %65,6’sinda herhangi bir yan etki goriilmemis,
%26,8'inde hafif irritatif semptomlar olusmus, %5,9'unda genital bolgede kasinti
olusmus, %1,7 sinde ise hematiiri gelismistir. Aylik serum TSH ve iyot takiplerinde ise
anormallik saptanmamistir. Bu calismada da %2 povidon-iyot kullanilmis olup ii¢
saniyelik maruziyette dahi M. odoratus/odoratimimus izolatinin {iremesini
baskilayarak calismaya dahil edilen antiseptik soliisyonlar arasinda en etkili ajan oldugu
gorildii.

Wikstrom ve ark.'2 tarafinca yiiriitiilen cok merkezli bir calismada idrar kiiltiir iremesi
olan spinal kord hasarli 19 hastaya giinde iki kere yedi giin boyunca 120 cc %0.2
klorheksidin soliisyonu ile mesane irrigasyonu yapilmis, soliisyon mesanede 15 dakika
bekletilmis ve bosaltilmis, takipte bakteritiri sikhig1 %74 azalmistir (p<0,005). Hastalarin
%71,4’inde yan etki goriilmemis, alt1 hastada idrar kacagi, mesanede kramp hissi, ishal
goriilmiis ve ek olarak bir hastada islem sonras1 semptomatik USE goriilmiistiir. Bu
calismada da %o0,2 klorheksidin kullanilmis olup bes saniyelik maruziyette M.
odoratus/odoratimimus izolatinin iiremesinin baskilandig: goriildii.

Enfeksiyon kontroliiniin en onemli basamaklarindan biri olan el hijyeninin hastane
enfeksiyonlarimin sikhigini azalttigi bilinmektedirs. El hijyeninde normal sabun ve su,
antimikrobiyal sabun, antiseptik soliisyonlar gibi bir¢ok farkl iirtin kullamilmakta olup
bunlardan en etkilisinin antiseptik soliisyonlar oldugu bildirilmistir'4. %60-90 oraninda
alkol iceren el antiseptikleri de bu amacla etkin bir sekilde kullanilmaktadir’s. Alkol bazh
el antiseptikleri ve el hijyeninde kullanilan antiseptik soliisyonlarin spor olusturan
mikroorganizmalara karst etkinliginin olmamasi1 bir sorun olarak karsimiza
cikmaktadir®. Myroides spp. spor olusturmadig: icin alkol bazh dezenfektamin M.
odoratus/ odoratimimus izolatina karsi etkin olacag1 6ngoriilmiistiir ve calismaya dahil
edilmigtir. Tahmin edildigi iizere ¢alismada %70 etil alkol iceren dezenfektanin beg
saniyelik maruziyet ile M. odoratus/odoratimimus izolatinin iiremesini baskiladig
goriildii.

Antibiyotik direnci, kiiresel diizeyde hizla artmakta ve ciddi bir halk saghg: tehdidi
olusturmaktadir. Gerekli onlemlerin alinmamasi durumunda, antibiyotik direncinin
giderek artmasiyla birlikte, 2050 yilina gelindiginde direkt antibiyotik direncine bagh
oliimlerin 1,91 milyona, antibiyotik direnci ile iligkili 6liimlerin ise 8,22 milyona ulagsmasi
ongoriilmektedir’. Bu baglamda, patojen mikroorganizmalarla miicadelede antiseptik
soliisyonlarin kullanimi gibi antibiyotik dis1 uygulamalarin, antibiyotik direncine bagl
oliimlerin azaltilmasinda ve enfeksiyonlarin 6nlenmesinde hayati bir rol oynayabilecegi
diistiniilmektedir. Bu yaklagimlar, diren¢ nedeniyle antibiyotik tedavi secenegi kalmayan
hastalarda klinik tedaviye fayda saglayabilecegi gibi, direncli mikroorganizmalarin
eliminasyonu sayesinde topluma yayillmayr kisitlayarak halk saghgma da katki
saglayabilecektir.

El hijyeni, saglhk hizmeti iligkili enfeksiyonlar1 azaltmada en etkili yontemdir$9. El
dezenfeksiyonuna uygun antiseptik soliisyonlarin kullammiyla, Myroides spp. gibi
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direncli mikroorganizmalarin hastadan hastaya capraz bulasi azalacak ve saglik hizmeti
iligkili enfeksiyonlarin 6nlenmesi i¢in 6nemli bir yol kat edilmis olacaktr.

Bu calisma insan calismasi veya hayvan deneyi olmadigi i¢in (in vitro ¢alisma) etik kurul
onay1 gerektirmemektedir. Yazarlar bu makale ile ilgili herhangi bir ¢ikar catismasi
bildirmemislerdir.

Sonug

Calismada USE tedavisinde lokal olarak mesane irrigasyonu ile kullanilabilecek iic
antiseptik soliisyonun {iciiniin de M. odoratus/odoratimimus’a karsi etkin oldugu
gorilmiistiir. Etkinligi en yiksek ajanin %2 povidon-iyot oldugu gosterilmistir.
HOCL’nin de etkinliginin oldugu ancak etkin olmasi i¢in daha uzun siire maruziyet
gerektirdigi goriilmiistiir, bu yiizden M. odoratus/odoratimimus’a bagh gelisen USE
tedavisinde mesane irrigasyonu icin HOCL kullanilmas1 diisiiniiliiyorsa soliisyonun
mesanede uzun siire  bekletilmesi  gerektigi sonucu ¢ikarlabilir. M.
odoratus/odoratimimus ile enfekte hastalarin bakimindan sorumlu kisilerin el
hijyeninde %70 etil alkol iceren dezenfektan kullanmasinin etkili bir yontem olabilecegi
ve bu yontemle bakteri yayihminin engellenebilecegi diisiiniilmiistiir. Calismada
kullandigimiz antiseptiklerin farkl izolatlar iizerinde de kullanilmasi ile bu alanda daha
detayl1 bilimsel sonuclara ulasilabilecektir. Myroides spp. ile olan USE tedavisinde
intravezikal antiseptik kullanimi, deney hayvanlarinda sistit modelleri gibi ileri
calismalar ile degerlendirilebilir.
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Assessment of the Length of the Anterior and Posterior Commissure Lines
According to Gender and Age

Enes OZLUK?, Umit Akin DERE*

Abstract

Aim: There are variations in the size and shape of the skull based on factors such as race, age, and gender.
The anterior and posterior commissures are significant brain regions that serve as essential reference points
for stereotactic and functional neurosurgical procedures, human brain mapping, and medical imaging
techniques. Our study analyzed the length of the anterior-posterior commissure (AC-PC) with these
demographic factors in patients who underwent deep brain stimulation (DBS) in the Turkish population.

Method: A total of 101 individuals, comprising 64 men and 37 women, were included in the study. Data
were collected through magnetic resonance imaging performed according to the DBS protocol, with the
anterior commissure (AC) and posterior commissure (PC) markings conducted using the StealthStation™
S8 Planning program. Receiver Operating Characteristic (ROC) analysis was performed to distinguish
between male and female AC-PC measurements.

Results: The mean age of all participants was 60.32+11.31 years (range: 30-85), and the average AC-PC
distance was 24.18+2.03 mm (range: 20.01-28.7). The AC-PC distances of males (24.83+1.986 mm) were
statistically significantly greater than those of females (23.06+1.592 mm). A weak positive correlation was
observed between the ages and AC-PC distances of the participants (r=0.432, P<0.001). According to the
results of the univariate regression analysis, each additional year of age in males was associated with an
increase of 0.083 mm (95% CI: 0.045 — 0.121) in AC-PC distance (R2=0.235, P<0.001).

Conclusion: A comparison of data obtained from other studies indicates that the AC-PC distance in
individuals of Turkish descent is nearly similar to that of the Asian population, yet shorter than that observed
in Caucasian populations and even shorter than in Hispanic populations. These findings highlight the
variation in AC-PC distances associated with ethnic origin.

Keywords: Anterior commissure, posterior commissure, stereotactic surgery.

Cinsiyet ve Yasa Gore On ve Arka Komissiir Hatlarinm Uzunlugunun Degerlendirilmesi
Oz
Amac: Irk, yas ve cinsiyet gibi faktorlere bagh olarak kafatasinin boyutu ve sekli degisir. On ve arka
komissiirler, stereotaktik ve fonksiyonel norosiriirjik prosediirler, insan beyni haritalamas1 ve tibbi
goriintiileme teknikleri igin temel referans noktalari gorevi goren 6nemli beyin bolgeleridir. Calismada, Tiirk

popiilasyonunda derin beyin stimiilasyonu (DBS) uygulanan hastalarda bu demografik faktorlerle 6n-arka
komissiir (AC-PC) uzunlugu analiz edildi.

Yontem: Calismaya 64 erkek ve 37 kadin olmak iizere toplam 101 kisi dahil edildi. Veriler, StealthStationTM
S8 Planning programi kullanilarak gerceklestirilen 6n komisstir (AC) ve arka komissiir (PC) isaretlemeleriyle
DBS protokoliine gore gerceklestirilen manyetik rezonans goriintiileme yoluyla toplandi. Erkek ve kadin AC-
PC olglimlerini ayirt etmek i¢in Alic1 Calisma Karakteristigi (ROC) analizi yapildi.
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Bulgular: Tiim katilimcilarin yas ortalamasi 60,32+11,31 yil (araligi: 30-85) ve ortalama AC-PC mesafesi
24,18+2,03 mm (aralig1: 20,01-28,7) idi. Erkeklerin AC-PC mesafeleri (24,83+1,986 mm) kadinlarinkinden
(23,06+1,592 mm) istatistiksel olarak anlamli derecede daha biiyiiktii. Katilimcilarin yaslar1 ve AC-PC
mesafeleri arasinda zayif bir pozitif korelasyon gozlendi (r=0,432, P<0,001). Tek degiskenli regresyon
analizinin sonuglaria gore, erkeklerde her ek yas yili AC-PC mesafesinde 0,083 mm'lik (95% CI: 0,045 —
0,121) bir artisla iligkiliydi (R2=0,235, P<0,001).

Sonuc: Diger calismalardan elde edilen verilerin karsilastirilmasi, Tiirk kokenli bireylerde AC-PC
mesafesinin Asya popiilasyonuna neredeyse benzer oldugunu, ancak Kafkas popiilasyonlarinda
gozlemlenenden ve hatta Hispanik popiilasyonlardan bile daha kisa oldugunu gostermektedir. Bu bulgular,
etnik kokenle iligkili AC-PC mesafelerindeki cesitliligi vurgulamaktadir.

Anahtar Sézciikler: On komissiir, arka komissiir, stereotaktik cerrahi.

Introduction

The anterior commissure (AC) and posterior commissure (PC) are prominent anatomical
features that provide indirect guidance for locating intracerebral structures.
Additionally, the inter-commissural line has proven to be a dependable reference for
conducting stereotactic surgery. The swift progression of neuroimaging technologies has
enabled a comprehensive analysis of the anatomical structures of the anterior and
posterior commissures!.

A Review of the Evolution of AC-PC Measurements

Following the shift from animal neurophysiological studies to the clinical application of
stereotaxy in humans, neurosurgeons addressed the challenge of variability in the
correlation between external skull landmarks and intracerebral targets2. Spiegel and
Wrycis accomplished this by utilizing intracerebral reference points, which have been
essential for advancing human stereotactic techniquess. Talairach and his team observed
that cerebral structures may not consistently align with skull landmarks, but the AC-PC
line can be a reliable reference for locating intracerebral nuclei4. Schaltenbrand and
Bailey created an atlas of the human brain that streamlined this system by designating
the AC-PC line, which resides in the median (sagittal) plane, as one axis, and establishing
a perpendicular line at the midpoint between the two commissures as the other was the
pioneer in describing a prototype stereotactic frame designed for computer tomography
(CT) scannerss. Subsequently, Lars Leksell became the first stereotactic neurosurgeon to
modify his system to incorporate CT and magnetic resonance imaging (MRI). MRI has
largely supplanted CT due to its superior anatomical visualization, allowing for precise
identification of the AC-PC line and targets®. To mitigate spatial distortions in MRI, a
novel approach has been developed that integrates CT imaging with image correlation
software on a dedicated workstation7-9. In this study, we examined the significance of the
AC-PC length in stereotactic surgeries concerning age and gender in the Turkish
population.

Material and Methods

Patients who underwent cranial MRI at 1.5T and 3T for deep brain stimulation
intervention between September 2016 and August 2024 at two different institutions. The
AC-PC distance has been measured in Tiw imaging with confirmation in multiplanar
reconstruction and T2w imaging. The imaging parameters for Tiw imaging consists of
256x256x170 or 512x512x180 matrices, with a spatial resolution of 0.9-1 mm in all

95

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder

Contact: igusabder@gelisim.edu.tr



https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 94-101.

dimensions. Then the data was installed to Stealth Station S8 Surgical Navigation
System, which assists in planning target coordinates for deep brain stimulation. The
system automatically measured the AC-PC distance after the AC and PC were indicated
on the images. For each subject, AC and PC points were controlled and manually
corrected by a board certified neuroradiologist, if needed.

The data were evaluated using SPSS software (SPSS Inc., Chicago, IL, USA). Categorical
variables were presented as frequencies and percentages (%), while continuous variables
with normal distributions were reported as mean + standard deviation (SD). The
normality of the data was assessed using the Shapiro-Wilk and Kolmogorov-Smirnov
tests, depending on sample size. The Student's t-test was applied to the normally
distributed data to compare the two independent groups. Receiver Operating
Characteristic (ROC) analysis was conducted to determine the optimal cut-off value for
distinguishing AC-PC measurements between males and females. The area under the
ROC curve (AUC) was assessed, along with 95% confidence intervals, and the AUC values
were classified as follows: 0.9-1 indicates excellent performance, 0.8-0.9 denotes good
performance, 0.7-0.8 is considered fair, 0.6-0.7 reflects poor performance, and 0.5-0.6
represents very poor performance. The optimal cut-off value was identified using the
Youden index, which maximizes sensitivity and specificity to determine the most
appropriate threshold in the ROC analysis. Based on data normality, Pearson correlation
analysis was employed to assess the relationship between age and AC-PC values.
Univariate regression analysis examined the variation in AC-PC measurements
according to age. A P-value of <0.05 was considered statistically significant for all tests.

Ethical Statement: This study was carried out with the approval of the Ethics
Committee of Pamukkale University, dated 14.10.2024 and numbered E-60116787-020-
596472. A signed subject consent form in accordance with the Declaration of Helsinki
was obtained from each participant.

Results

The study analysed data from 101 patients, including 64 (63.4%) males and 37 (36.6%)
females. The mean age of all cases was 60.32+11.31 years (range: 30-85), and the mean
AC-PC length was 24.18+2.03 mm (range: 20.01-28.7). Statistical findings comparing
AC-PC distances between genders are presented in Table 1. The AC-PC distances of males
(24.83+1.986 mm) were statistically significantly higher than those of females
(23.06+1.592 mm) (Table 1).

Table 1. Statistical findings for the comparison of AC-PC distances between genders

‘ Male (n=64) | Female (n=37) | Pvalues

AC-PC distance (mm) | 24.83+1.986 23.06+1.592 <0.001

Student’s t-test with mean+standard deviation (SD)
AC-PC: Anterior commissure-posterior commissure

According to the results of the ROC analysis aimed to determine the optimal cut-off point
for the differentiation of AC-PC distances between genders, the discriminatory power of
the AC-PC distance was significant at a fair level with an AUC 95% CI = 0.770 (0.675 —
0.865) (P<0.001). The best cut-off point for the AC-PC distance was determined as 23.65
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mm (Sensitivity: 71.88% (95% CI: 60.86 - 82.89), Specificity: 75.68% (61.85 - 89.50),
PPV: 83.64% (73.86 - 93.41), NPV: 60.87% (46.77 - 74.97), and Accuracy: 73.27% (64.64
- 81.90)). The distribution of AC-PC distances between gender groups is shown in Figure
1.a, and the ROC curve is shown in Figure 1.b.

Figure 1. a. Boxplot showing the distribution of anterior commissure-posterior
commissure (AC-PC) distances between genders

b. ROC curve to determine the best cut-off point for discrimination of AC-PC distances
between genders
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A weak positive correlation was found between all patients' ages and AC-PC distances
(r=0.432, P<0.001). When evaluated separately by gender, a moderate positive
correlation was found between the ages and AC-PC distances of male patients (r=0.485,
P<0.001, Figure 2.a), while no significant correlation was found between the ages and
AC-PC distances of female patients (r=0.300, P=0.071, Figure 2.b). According to the
results of univariate regression analysis, each one-year increase in age was associated
with a 0.083 (95% CI. 0.045 — 0.121) mm increase in AC-PC distance in males
(R2=0.235, P<0.001).
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Figure 2. a. Scatter plot with regression curve showing the relationship between age
and anterior commissure-posterior commissure (AC-PC) distances in male patients

b. Scatter plot with regression curve showing the relationship between age and AC-PC
distances in female patients
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Boxplots showing the distribution of AC-PC distances according to the World Health
Organization's (WHO) age classifications (Young Adult: 25-44, Middle-Aged Adult: 45-
59, Late Middle-Aged Adult: 60-64, Young Old: 65-74, Middle Old: 75-84) are shown for
males in Figure 3.a and for females in Figure 3.b. In addition, descriptive statistics of AC-
PC distances according to age classifications are presented in Table 2.

Figure 3. a. Box plots showing the distribution of anterior commissure-posterior
commissure (AC-PC) distances of male patients according to World Health Organisation
(WHO) age classifications

b. Box plots showing the distribution of AC-PC distances in female patients according to
World Health Organisation (WHO) age classifications
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Table 2. Descriptive statistics of AC-PC distances between genders according to World
Health Organisation (WHO) age classifications

Male Female
Agegroups | n | Mean+SD | min | max | n | Mean+SD | min | max
25-44 5 | 23.07+2.04 | 20.50 | 25.64 | 5 | 21.5+0.75 | 20.20 | 22.13
45-59 20 | 23.71+1.64 | 20.32 | 26.97 | 11 | 23.41+£2.19 | 20.01 | 27.40
60-64 12 | 25.1£1.93 | 23.17 | 28.20 | 10 | 23.43+1.27 | 22.58 | 26.87
65-74 20 25.7+1.7 21.92 | 28.70 | 9 | 22.85+0.89 | 21.60 | 24.10
75-84 7 | 26.41+1.34 | 23.70 | 27.90 | 2 | 24.09+1.68 | 22.90 | 25.28

AC-PC: Anterior commissure-posterior commissure, SD: Standard deviation

Discussion

Contemporary stereotactic functional neurosurgery procedures employ a coordinate
framework based on the AC and PC locations™. Preoperative target identification can be
accomplished through direct or indirect localization, especially for deep brain
stimulation interventions. Surgeons can directly select targets by visually referencing the
patient's MRI scan or by utilizing automated selection techniques as described in the
work of D'Haese et al. Indirect target selection employs standardized coordinates
derived from anatomical atlases like the Schaltenbrand-Wahren atlas. This method is
often utilized when targets are not identifiable on MRI scanss. The anterior and posterior
commissures serve as key reference points in the conventional stereotactic coordinate
framework. According to the established conventions of the Schaltenbrand-Wahren
atlas, the AC and PC are identified as two specific points in the midsagittal plane that
exhibit the minimal distance within the ventricles between the commissures. The mid-
commissure point (MC), the central point along the AC-PC line, is frequently utilized as
the origin for the AC-PC reference frameworks. Both commissures are recognized as
reliable and consistent anatomical structures within the brain, and they can be readily
visualized using current MRI systems, including those operating at 1.5T or 3.0T*2. Given
that the AC and PC are situated at the front and rear of the deep brain, respectively, and
are separated by a significant distance, they serve as important reference points for the
indirect localization of brain structures, particularly in the context of stereotactic
surgery?s-1s,

Generally, the AC-PC distance most commonly reported is within the range of 21 mm to
28 mm®. Previous studies involving a population from Nepal, consisting of 47
individuals, reported an average AC-PC distance of 24.86 + 2.08 mm for the Nepalese
group2. In a study involving 211 patients focused on inter-racial analysis, the
measurements for 12 Asian patients were reported as 24.6 + 2.21 mm. In comparison,
160 Caucasian patients had 25.2 + 2 mm measurements, and 35 Hispanic patients
measured 23.6 + 1.98 mm'. According to these results, the AC-PC distances in individuals
of Asian and Nepalese descent are similar to the values observed in our study. In contrast,
the Caucasian population exhibited more extensive measurements. These findings
highlight the variation in AC-PC distance associated with ethnic background.

99
Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder

Contact: igusabder@gelisim.edu.tr



https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 94-101.

A statistically significant positive correlation, albeit weak, was observed between the ages
of all patients and their AC-PC distances. Similar to our observation of a linear increase
in AC-PC distance with advancing age, Lee et al. and Dabadil et al. have reported
comparable results2. When the correlation was assessed separately by gender, a
statistically significant moderate positive correlation was found between the ages of male
patients and their AC-PC distances (r=0.485, P<0.001). Conversely, a significant
correlation was not found between the ages of female patients and their AC-PC distances.

Lee et al. observed that the AC-PC length continues to increase until the age of 75 years
in Caucasians, while in Hispanics, the maximum distance is reached at 45 years, followed
by a gradual decline after that®. We found a similar result; according to the results of the
univariate regression analysis, each additional year of age in men was associated with an
increase of 0.083 mm (95% CI: 0.045 — 0.121) in the AC-PC distance. One of the main
factors believed to contribute to the increase in AC-PC distance with age is the gradual
decline of gray matter in the brain occurring between the ages of 20 and 50%.
Furthermore, alterations in the cerebrospinal fluid (CSF) regions and the decrease in the
volume of the cerebral hemispheres with aging may account for the variations observed
in inter-commissural distances".

In this study, the AC-PC distances for men (24.83+1.986) were statistically significantly
greater than those for women (23.06+1.592). Research on brain volume indicates that
men have an average of 91 ml more cerebrum volume and 20 ml more cerebrospinal fluid
volume than women'S. This difference may be attributed to the fact that men typically
possess larger brain and cerebrospinal fluid (CSF) volumes.

Conclusion

These findings highlight the variation in AC-PC distance associated with ethnic
background. In conclusion, caution should be exercised when utilizing existing atlases in
functional stereotactic procedures.
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Comparison of Fatigue Severity in Individuals with Vestibular
Hypofunction®

Gamze KILIC*, Goniil ERTUNC GULCELIK**, Ebru SEVER****, Adem AKTURK****

Abstract
Aim: The aim is to compare fatigue severity in patients with unilateral and bilateral vestibular hypofunction.

Method: Patients with complaints of dizziness and balance were included in the study. The degree and
direction of hypofunction of the patients were determined with videonystagmography test. Numerical Pain
Scale was used to evaluate fatigue severity. Fatigue severity in patients with unilateral and bilateral vestibular
hypofunction (VH) was compared.

Results: 100 patients with a mean age of 49.25+14.67 years were included in the study. It was observed that
37% of these patients had Right VH, 30% had Left VH and 33% had Bilateral VH. According to the
hypofunction table, the fatigue severity of the groups was 6.57+1.96 in Right VH, 6.79+1.34 in Left VH and
7.51£1.44 in Bilateral VH. When fatigue severity was compared between the groups, no statistical superiority
was found (p=0.05).

Conclusion: There is no difference between the fatigue levels in Unilateral and Bilateral VH patients.
Keywords: Bilateral vestibular hypofunction, unilateral vestibular hypofunction, fatigue.

Vestibiiler Hipofonksiyonu Olan Bireylerde Yorgunluk Siddetlerinin Karsilastirilmasi
Oz
Amagc: Unilateral ve bilateral vestibiiler hipofonksiyonu (VH) olan hastalarda yorgunluk siddetini
karsilastirmak amaclanmigtir.

Yontem: Bas donmesi ve denge sikayeti olan hastalar calismaya katildi. Hastalarin hipofonksiyonunun
derecesi ve yonii videonistagmografi testi ile belirlendi. Yorgunluk siddetini degerlendirmek icin Sayisal Agr1
Skalas1 kullanildi. Unilateral ve bilateral vestibiiler hipofonksiyonu olan hastalarda yorgunluk siddeti
karsilagtirildi.

Bulgular: Calismaya yas ortalamasi 49,25+14,67 yil olan 100 hasta dahil edildi. Bu hastalarin %37'sinin
Sag VH, %30'unun Sol VH ve %33'iinlin Bilateral VH oldugu goriildii. Hipofonksiyon tablosuna gore
gruplarin yorgunluk siddeti Sag VH'de 6,57+1,96, Sol VH'de 6,79+1,34 ve Bilateral VH'de 7,51+1,44 idi.
Gruplar arasinda yorgunluk siddeti karsilastirildiginda istatistiksel olarak iistiinliik bulunmamigtir
(p=0,05).
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Sonug: Unilateral ve bilateral VH hastalarinda yorgunluk seviyeleri arasinda fark yoktur.

Anahtar Sozciikler: Bilateral vestibiiler hipofonksiyon, unilateral vestibiiler hipofonksiyon, yorgunluk.

Introduction

Vestibular hypofunction (VH) is a condition resulting from partial or complete loss of
vestibular function, occurring in the vestibular organs or the vestibular branch of the
eighth cranial nerve, known as the vestibulocochlear nerve!. If the involvement is
unilateral, it is defined as unilateral vestibular hypofunction (UVH), and if bilateral, it is
termed bilateral vestibular hypofunction (BVH)2. The pathologies that lead to VH include
Benign Paroxysmal Positional Vertigo (BPPV), Meniere's disease, labyrinthitis,
vestibular neuritis, bilateral vestibular loss, and vestibular paroxysmia3-+.

UVH is characterized by dizziness and balance disorders, accounting for approximately
14-20% of all inner ear pathologiess. If left untreated, it can lead to various chronic
symptoms such as impaired movement and spatial perception, cognitive problems,
autonomic complaints, and increased fatigue®. BVH, on the other hand, manifests with
oscillopsia, imbalance, vertigo, dizziness, and cognitive and autonomic disorders. In
addition to neurological symptoms, auditory symptoms such as hearing loss or tinnitus
may also be present”.

Fatigue severity in vestibular diseases is a significant factor that affects patients'
participation in daily life activities. Disorders of the balance system can lead to increased
energy expenditure due to the continuous effort to maintain stability, resulting in
physical fatigue. Additionally, dizziness, disorientation, and cognitive overload caused
by vestibular dysfunction can further contribute to emotional fatigue, negatively
impacting overall well-being. Research indicates that chronic fatigue is commonly
observed in vestibular diseases and significantly reduces quality of life. Therefore,
assessing and managing fatigue severity should be considered a crucial component of the
rehabilitation process for vestibular patients89.

While fatigue is observed in patients with vestibular hypofunction, there is no clear
evidence as to which group (unilateral or bilateral) experiences more severe fatigue. The
aim of this study is to compare the severity of fatigue in patients with right and left
unilateral and bilateral vestibular hypofunction.

Material and Methods
Study Design

The study included patients who presented with dizziness and balance problems at the
Vestibular Rehabilitation Unit of Giinesli Erdem Hospital. Ethical approval was obtained
from the Ethics Committee of Nisantas1 University on 29/08/2024 with the number
2024/01-SB. Informed consent forms were signed by patients who met the study criteria
and were diagnosed with VH. Inclusion criteria for the study were being between the ages
of 18 and 85 and having a diagnosis of peripheral VH. Exclusion criteria included
inability to communicate and having neurological disorders. The degree and direction of
hypofunction in patients were determined using videonystagmography testing. A
demographic information form was used to collect details on age, gender, occupation,

smoking and alcohol use, accompanying illnesses, surgeries, medications, daily activity
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level, medical history, onset and type of disease, falls in the past year, fear of heights, fear
of darkness, and discomfort in crowded places.

Hypotheses of the Study
Ha1: Unilateral and bilateral VH patients differ in terms of fatigue severity.

Videonystagmography (VNG): The bithermal caloric test, a key component of the
VNG assessment, is recognized as the gold standard for diagnosing vestibular
hypofunction. It plays a crucial role in determining the severity, location, and whether
the dysfunction originates from a central or peripheral source. During the test, thermal
stimuli are used to assess the vestibulo-ocular reflex and identify the affected side. The
procedure involves delivering 8 liters of air at 50°C and 24°C to each tympanic
membrane sequentially for 60 seconds, with 5-minute rest intervals. Involuntary eye
movements (nystagmus) are then recorded for 120-140 seconds, calculated, and
graphically analyzed'. When interpreting the results, the onset time, speed, and
suppression of nystagmus during fixation are considered?2.

Assessment Methods

Demographic Data Form: It is a form consisting of questions such as name,
surname, age, smoking and alcohol consumption, previous illnesses and/or surgeries,
medications used, whether there is a history of falls, their frequency, fear of heights,
whether they are bothered by the dark, severity of fatigue, etc.

Numerical Pain Scale: Fatigue was assessed using the Numerical Pain Scale. This
scale is scored from 0-10 cm, where 0 cm represents "no fatigue" and 10 ¢cm represents
"extreme fatigue." Patients were asked to rate their fatigue on the scale from o to 10, and
the provided value was recorded.

Data Analysis

Data analysis was performed using the “Statistical Package for Social Sciences” (SPSS
version 25.0, SPSS Inc., Chicago, IL, USA). The demographic characteristics of the
patients were expressed as numbers, percentages, means, and standard deviations. The
One-Sample Kolmogorov-Smirnov test was used to check the normality of the data. One-
Way ANOVA was used for statistical analysis.

The sample size was determined using the "G*Power sample size calculator". The sample
size was calculated as 30 participants using the "ANOVA: Fixed effects, omnibus, one-
way" design for three groups with a single repeated measurement, with a power of 95%
(a=0.05, f=0.95, A=19.20, F=3.35) and an effect size of 0.05.

Results

The study was completed with 100 VH patients (mean age 49.25+14.67), aged between
18-65 years. The demographic characteristics of the VH patients are shown in Table 1.
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Table 1. Demographic characteristics

Frequency (n) | Percent (%)
Gender Female 72 72
Male 28 28
Cigarette Consumption | No 74 74
Yes 26 26
Alcohol Consumption | No 100 100
Yes - -
Diagnosis Right VH | 37 37
Left VH | 30 30
BVH 33 33
Mean+Sd
Age (years) 49,25+14,67

Sd: Standard Deviation; VH: Vestibular Hypofunction; BVH: Bilateral Vestibular
Hypofunction; n: Number of People; %: Percent

The comparison of fatigue severity between groups is given in Table 2. There was no
difference in fatigue severity between groups (p = 0,05).

Table 2. Fatigue severity assessment results
Right VH (n=37) | Left VH (n=30) | BVH (n=33)

Meanzsd Meanzsd Meanzsd p

Fatigue Severity Assessment

Numerical Pain Scale (cm) 6,57+1,06 6,79+1,34 7,51+£1,44 0,055

One-Way ANOVA test; SD: Standard Deviation; VH: Vestibular Hypofunction; BVH:
Bilateral Vestibular Hypofunction; n: Number of People; * (p< 0.05).

Discussion

In this study, the hypothesis that fatigue severity differs between unilateral and bilateral
vestibular hypofunction patients was tested; however, our findings did not support this
hypothesis, as no significant difference in fatigue levels was found between the two
groups.

It is well known that emotional fatigue can lead to physical fatigue. Accordingly, studies
in the literature have predominantly focused on emotional fatigue in individuals with
vestibular hypofunction, emphasizing its impact on overall well-being.

Extensive research on animals has indicated that damage to the vestibular system may
be linked to cognitive deficits. However, human studies on this topic remain relatively
limited compared to animal-based research. In recent years, emerging evidence suggests
that vestibular disorders can lead to cognitive impairment. This growing body of
evidence has spurred further investigations into the interaction between the cognitive
system and the vestibular system, as well as the underlying pathophysiological
mechanisms.

A 2022 review by Divya et al. examined the current literature on the pathophysiology of
cognitive-vestibular interactions, highlighting the clinical significance of these findings.
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The review involved a systematic search using keywords such as “brain fog”, “cognition”,
“cognitive impairment”, “chronic fatigue”, “attention”, “memory”, “spatial orientation”
and “vestibular hypofunction”. The results revealed that individuals with vestibular
disorders often experience long-term deficits in both spatial and non-spatial cognitive
domains. While the exact mechanisms linking the vestibular system to cognitive
functions remain unclear, various neurobiological correlates have been identified. The
authors also stressed the need for further studies to identify individuals at risk of
cognitive decline and to determine whether treating vestibular hypofunction (VH) can
reverse these deficits’s. This study aimed to assess the presence of chronic fatigue in
individuals with VH and to explore whether the impact of hypofunction in specific
vestibular regions correlates with the severity of fatigue.

In a 2006 study by Hanes and colleagues, it was noted that patients with vestibular
disorders often report symptoms such as chronic fatigue, brain fog, and memory loss.
However, systematic research into the extent of the vestibular system’s involvement in
cognitive functions has only recently begun. As our understanding of the
pathophysiology of cognitive decline and imaging technologies has advanced, this
previously overlooked area of research is gaining attention. Physical fatigue can lead to
cognitive dysfunction, triggering a condition known as “brain fog”. This condition
manifests with symptoms such as difficulty concentrating, memory problems, and
mental cloudiness. Brain fog symptoms are particularly common in cases of chronic
fatigue. Animal models have demonstrated that vestibular damage can result in a variety
of cognitive deficits, particularly those related to spatial memory and navigation.
Emerging human studies also suggest that vestibular loss can cause long-term cognitive
impairments not only in visuospatial abilities but also in areas such as memory,
attention, and executive function!4.

Functional imaging has revealed that the vestibular system is connected to several
cortical areas, including the hippocampus, inferior parietal lobe, and temporal gyrus.
Specifically, the transmission of vestibular signals to the hippocampus plays a crucial
role in cognitive processes such as spatial memory and navigation. Additionally, the
connections with the inferior parietal lobule and superior temporal gyrus facilitate the
integration of vestibular inputs in attention and perceptual processing. The interactions
with these cortical regions support the comprehensive role of the vestibular system in
cognitive functions. Therefore, the connections between the vestibular system and these
cortical areas are critical for a holistic understanding of cognitive processes®. In a 2003
study by Brandt et al., comparisons between patients with bilateral vestibular
hypofunction (BVH) and healthy controls showed that those with BVH had significantly
reduced hippocampal volumes®. Similarly, a 2007 study by Hiifner et al. found that
hippocampal atrophy was more pronounced in BVH patients compared to those with
unilateral vestibular hypofunction (UVH)v.

Further research by Dieterich and colleagues in 2008 suggested that, beyond the
hippocampus, other brain regions such as the temporoparietal cortex, retrosplenial
cortex, putamen, anterior cingulate cortex, insula, and subiculum also receive vestibular
projections. This finding highlights that patients with VH may experience cognitive
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difficulties due to dysfunctions in these areas, requiring greater effort to perform daily
tasks, which in turn may contribute to chronic fatigue:s.

In a 2015 study by Harun et al., it was found that VH primarily impacts cognitive rather
than functional activities, with cognitive impairment being a major predictor of disability
and handicap in individuals with VH. The authors also noted that fatigue, as a secondary
consequence of cognitive impairment, negatively affects the quality of life in these
patients?®.

In this study, we evaluated the presence of chronic fatigue in patients with both unilateral
and bilateral VH, taking into account the cognitive and daily life impairments linked to
the affected vestibular regions. Our findings showed no significant difference in fatigue
levels between individuals with right-sided, left-sided, or bilateral vestibular
hypofunction, leading us to conclude that VH can lead to fatigue regardless of the
affected side.

A 2018 study by Tramontano et al. explored the effects of vestibular rehabilitation on
balance, fatigue, and daily living activities in patients with multiple sclerosis (MS). In a
sample of 30 participants with EDSS scores of 6-7, the experimental group (which
received vestibular rehabilitation) showed significant improvements in fatigue levels and
daily activity performance compared to the control group. This research demonstrated
that vestibular rehabilitation can help reduce fatigue and improve balance and daily
functioning in MS patients=°.

Similarly, a 2022 study by Ghaffari investigated the effects of vestibular rehabilitation on
fatigue and depression in stroke patients. The study found that patients who underwent
24 sessions of vestibular rehabilitation showed significant improvements in fatigue
levels, as measured by the Fatigue Impact Scale and Fatigue Assessment Scale, compared
to those who received standard rehabilitation. These results suggest that vestibular
rehabilitation can effectively alleviate fatigue and improve daily functioning?'.

Conclusion

These findings highlight the importance of rehabilitation programs for patients with
vestibular hypofunction in clinical settings. In particular, vestibular rehabilitation may
serve as an effective intervention for managing fatigue, enhancing participation in daily
activities, and ultimately improving quality of life. Furthermore, considering that fatigue
severity does not differ based on whether vestibular dysfunction is unilateral or bilateral,
rehabilitation approaches can be applied similarly across all patient groups. Accordingly,
clinicians can incorporate vestibular rehabilitation into standard treatment plans to
support patients' functional independence and overall well-being.

Limitations of the Study
« Using the Numerical Pain Scale to assess fatigue severity may prevent objective results.
« The sample size was limited to 100 participants.

« There was an inability to match the number of patients with unilateral and bilateral
vestibular hypofunction equally
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Strengths of the Study

« Highlighted fatigue as a symptom that should be considered in vestibular hypofunction.

« Contributed to the limited number of studies on this subject in the literature.
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The Effect of Virtual Reality Glasses on Vital Signs and State Anxiety Level
in Cancer Patients Receiving Chemotherapy for the First Time:
A Semi-Experimental Study”

Sebile OZDAG*, Bahar VARDAR INKAYA**

Abstract

Aim: This study was conducted as a non-randomized control group experimental study to determine the
effect of virtual reality glasses on vital signs and state anxiety levels in cancer patients.

Method: The sample of the study consisted of 30 patients who were assigned to the intervention and control
groups by the stratified sampling method. After the chemotherapy infusion was started, the intervention
group was provided with relaxing 3D videos of their choice. Both groups were re-administered the situational
anxiety scale with the measurement of vital signs at the end of the chemotherapy infusion.

Results: The mean score of the post-chemotherapy state anxiety scale in the intervention group was
30.60£8.20, while in the control group it was 39.70+8.82, and this difference was statistically significantly
higher (p <0.05). Although there was no statistical significance in the saturation values measured before and
after chemotherapy in the intervention group, it was determined to be higher after chemotherapy
(p>0.05).When the control group was examined, although there was a statistically significant difference in
heart rate and saturation values (t=3.962; p=0.000, Z=-2.837; p=0.005) before chemotherapy, it was lower
than the values of the intervention group.

Conclusion: As a result, virtual reality glasses had a positive effect on the anxiety levels and vital signs of
the patients.

Keywords: Cancer, chemotherapy, nursing, state anxiety level, virtual reality.

ilk Kez Kemoterapi Alan Kanser Hastalarinda Sanal Gerceklik Gozliiklerinin Yasamsal
Bulgular ve Durumluk Kaygi Diizeyi Uzerine Etkisi: Yar1 Deneysel Bir Calisma
Oz
Amagc: Bu calisma, kanser hastalarinda sanal gerceklik gozliiklerinin yasam belirtileri ve durumluk kaygi

diizeylerine etkisini belirlemek amaciyla randomize olmayan kontrol gruplu deneysel bir calisma olarak
yapilmistir.

Yontem: Arastirmanin 6rneklemini tabakali 6rnekleme yontemiyle miidahale ve kontrol grubuna atanan
30 hasta olusturmustur. Kemoterapi infiizyonu baglatildiktan sonra miidahale grubuna kendi sececekleri
rahatlatic1 3 boyutlu videolar sunuldu. Kemoterapi infiizyonu sonunda yasamsal belirtilerin 6l¢iimii ile her
iki gruba da durumsal kayg 6lgegi yeniden uygulandi.

Bulgular: Miidahale grubunda kemoterapi sonrasi durumluk kaygi 6lcegi puani ortalamasi 30,60+8,20,
kontrol grubunda ise 39,70+8,82 olup bu fark istatistiksel olarak anlamli derecede yiiksekti (p<0,05).
Miidahale grubunda kemoterapi Oncesi ve sonrasi Olgiilen satiirasyon degerlerinde istatistiksel olarak
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anlaml fark bulunmazken, kemoterapi sonras1 daha yiiksek oldugu belirlendi (p>0.05).Kontrol grubu
incelendiginde kemoterapi oncesi kalp hiz1 ve satilirasyon degerlerinde istatistiksel olarak anlaml fark
olmasina ragmen (t=3.962; p=0.000, Z=-2.837; p=0.005), miidahale grubunun degerlerinden diisiikti.

Sonug: Sonug olarak sanal gerceklik gozliiklerinin hastalarin kayg diizeyleri ve yagsamsal belirtileri iizerinde
olumlu etkisi oldugu gorildi.

Anahtar Sozciikler: Kanser, kemoterapi, hemsirelik, durumluk kayg diizeyi, sanal gerceklik.

Introduction

Cancer is a significant health problem seen in our country and around the world as a
disease with a high mortality and morbidity rate that negatively affects a person's quality
of life’. When the causes of death due to diseases in our country are examined, according
to 2019 data from the Turkish Statistical Institute (TURKSTAT), cancer ranks first as the
cause of death after cardiovascular diseases, with a rate of 18.4%2. According to the latest
global cancer data of Globocan 2020, it is observed that 126,335 people died due to
cancer in our country in 2020 alone3. Chemotherapy is one of the cornerstones of the
treatment of cancer, which is increasingly common. Although chemotherapy is a
beneficial treatment for the patient's recovery, it has been reported in the literature that
patients experience anxiety before, during or after chemotherapy. People diagnosed with
cancer may experience psychological distress in the first place by participating in
thoughts such as the difficulty of cancer treatment, the side effects of treatment, the
unknowns of the disease, the fear of recurrence even if the disease regresses, and the fear
of death#5. With the help of the treatments applied today, patients can no longer be
prevented from experiencing intense anxiety and concern, even if they believe more that
they can recover. The studies show that cancer patients' anxiety and concern levels are
pretty high®7. A study found that virtual reality glasses gave positive results and
supported psychological wellbeing in pediatric oncology patients®. The negativity
experienced in the emotional state leads to a delay in the recovery of the patients, the
length of hospitalization is prolonged, and the patient's quality of life is reduced. To
reduce these negatives, it is crucial to observe the symptoms of anxiety and depression
well and to start treatment in cancer patientso°.

In general, pharmacological and non-pharmacological methods are used to treat anxiety.
Distraction is a simple and effective method of managing pain and anxiety. One of the
methods used as a distraction among non-pharmacological anti-anxiety methods is
virtual reality (VR) technology. What makes virtual reality a powerful distraction is the
ability to simultaneously engage different senses with synthetic stimuli such as visual
images, spatial sounds, and sometimes tactile and olfactory feedback>. With these
multi-modal stimuli, a person becomes visually isolated from the medical environment
by focusing on the stimuli he/she likes, and a decrease in negative emotions of the person
is observed'-3. Various studies have shown that high-quality and interactive VR system
technology is more effective in diverting attention. When the analyses using this
technology are examined, it is seen that it is used to relieve cancer-related symptoms
during chemotherapy infusion, reduce pain and anxiety during wound care and physical
therapy, and obtain effective results4. In another study conducted with patients with
chronic low back pain, VR glasses were found to reduce pain severitys. In Turkey, a

limited number of studies are reached when the literature review is conducted immersive
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environment provided by VR in the field of medicine. According to the studies conducted,
no study has been found in the literature that has previously investigated the effects of
VR glasses on the anxiety levels of cancer patients in Turkey. From this point of view, it
is thought that nursing practices that support patients to improve their emotional states
can be included in the care given and increase therapeutic patient-nurse interactions,
and this study was conducted.

This study aimed to determine the effect of VR glasses on vital signs and state anxiety
levels in cancer patients receiving chemotherapy for the first time. The study was
conducted as an experimental study with a non-randomized control group.

The Hypotheses of the Research

Ho-1: VR glasses do not affect the pulse of cancer patients receiving chemotherapy for
the first time.

Hi-1: VR glasses affect the pulse of cancer patients receiving chemotherapy for the first
time.

HO-2: VR glasses do not affect the blood pressure of cancer patients receiving
chemotherapy for the first time.

Hi1-2: VR glasses affect the blood pressure of cancer patients receiving chemotherapy
for the first time.

Ho-3: VR glasses do not affect the oxygen saturation levels of cancer patients receiving
chemotherapy for the first time.

H:1-3: VR glasses affect the oxygen saturation levels of cancer patients receiving
chemotherapy for the first time.

Ho-4: VR glasses do not affect or reduce the state anxiety levels of cancer patients
receiving chemotherapy for the first time.

H1-4: VR glasses reduce the state anxiety levels of cancer patients receiving
chemotherapy for the first time.

Material and Methods
Place and Characteristics of the Research

The research was conducted in an oncology hospital in Ankara with patients receiving
chemotherapy for the first time in a day treatment unit and a medical oncology service.
Chemotherapy is administered in four sessions: 08.00 - 09.30 in the morning and 13.00-
15.30 in the afternoon. It was carried out after removing the patient's relatives from the
room to allow the patient to answer the questions more easily during the research and to
prevent the study from being affected by external factors. In this process, the patient has
been provided to fill out the forms himself by helping those who want to get help.

The Population and Sample of the Research

According to the information received from the hospital where the research was
conducted, the number of patients admitted to the hospital to receive the chemotherapy
course for the first time in 2019 was 1400 people; the information was obtained from the
records. In the sampling calculation, the minimum number of patients to be recruited
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per group was 26, with the G Power 3.1 package program with an effect size of 0.2 and a
power of 80% (for all variables).

As a result of the power analysis made with the data obtained from the study;
Effect size f=0.5434490

The effect size obtained from the study, 5% margin of error and the power of the study
for 60 samples (n1:30-n2:30) were found to be 100% (Posthoc performed using state
anxiety score).

The population of the study consisted of adult patients who applied to the medical
oncology service for the first time to receive a course of chemotherapy located at the day
treatment unit of an oncology hospital in Ankara between 27/01/-01/06/2020 with the
diagnosis of I-II-III stage cancer. The study sample consisted of a total of 63 patients,
including 31 patients for the intervention group who were willing to participate in the
study and met the criteria for participation in the study and 32 patients for the control
group. One patient in the intervention group and two patients in the control group were
excluded from the study because their general condition worsened. Patients included in
the study were those who were older than 18, had disease stages I-II-III, knew the
diagnosis, did not receive radiotherapy and received chemotherapy for the first time,
could read and speak Turkish, had no history of seizures, had no cranial metastasis, had
not been diagnosed with psychiatric disorders, and did not have dementia,
hearing/sighted and volunteer patients who agreed to participate in the study were
included.

Patients who are in Stage IV in terms of disease stage, those who have vertigo, those who
have received chemotherapy before, those who have hyperemesis during pregnancy,
those who tend to nausea and vomit during their travels, and those who do not want to
participate in the study were not included in the study. Therefore, chemotherapy or
cancer type was not considered while selecting the sample.

Data Collection

The study was conducted at an Oncology Hospital Hacettepe in Ankara with 63 patients
with the diagnosis of stage I-II-III cancer who applied to the medical oncology service
and day treatment unit between 27/01/-01/06/2020 and were accepted to be included
in the study after will receive a chemotherapy course for the first time. Thirty-one
patients were evaluated as an intervention group and 32 as a control group. It was
explained to the 63 patients, who were considered the sample group, that the
participation was voluntary and that there were options to leave if desired at any stage of
the research. The study's data were obtained from the patients who agreed to participate
after detailed information was given about the study.

Patients who were evaluated as an intervention group that met the research criteria were
provided with a patient identification form before the start of chemotherapy infusion,
their first vital signs were measured and recorded in the vital signs follow-up form, and
then the patient was provided with a state anxiety scale to be filled in. During
chemotherapy, the patient was placed in a semi-fowler position in their bed. After the
chemotherapy infusion started, wearing VR glasses, and watching videos such as a world
tour, a walk in the forest, nature walks, and a beach for between 30 minutes and 40
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minutes, depending on the patient's viewing time. After the chemotherapy infusion was
completed, the vital signs measurement was repeated and recorded, and the state anxiety
scale was provided to be filled in again.

Patients who were evaluated as a control group were provided with a patient
identification form before the start of chemotherapy infusion, their first vital signs were
measured and recorded in the vital signs follow-up form, and the patients were provided
with a state anxiety scale to be filled in. During chemotherapy, the patient was given in a
semi-fowler position in their bed. There was no application during the chemotherapy
infusion; the patient was subjected to routine chemotherapy performed in the hospital.
The patients in the control group remained in the same position as those in the
experimental group during chemotherapy and just rested. After the chemotherapy
infusion was completed, vital signs (blood pressure, pulse, respiration, saturation) were
monitored, and the state anxiety scale was applied. After the research, VR was used for
the patients in the control group who wanted it in the following cures.

Family members stayed in the room in both groups, but the patient was asked not to
communicate with the patient during the VR glasses application.

Patient Identification Form: Firstly, the patients were informed about the research
in the introduction form. Finally, 11 open-ended questions about age, gender,
occupation, employment status, etc., were asked of the patients who agreed to participate
in the study.

Spielberger State Anxiety Inventory: The Spielberger state anxiety inventory was
developed by Spielberger in 1966. In 1976, Oner and Le Compe (1983) translated it into
Turkish, and validity and reliability studies were carried out in 1977'%. The Spielberger
state anxiety inventory consists of 20 questions and four ratings (never, sometimes,
frequently, almost always), and it is applied to understand how people are feeling at the
moment. The scale contains two types of statements with 20 items. Direct statements
express negative emotions, and reverse statements express positive emotions. In the
state anxiety scale, the reverse statements are items 1, 2, 5, 8, 10, 11, 15, 16, 19 and 20.
State anxiety scores are obtained by subtracting the total score for direct statements from
the total score for reverse statements and adding the predetermined invariant value. The
constant value for the state anxiety scale is 50. A high score indicates a high level of
anxiety. It is reported that the reliability coefficients of the scale vary between 0.83 and
0.87.

In this study, the Cronbach-a reliability coefficient was found to be 0.92 before
chemotherapy of the intervention group, 0.90 after chemotherapy, 0.90 before
chemotherapy of the control group, and 0.90 after chemotherapy.

Vital Signs Follow-up Form: Blood pressure, pulse, respiration, and saturation
(vital signs) by the researcher, who was a clinical nurse, were followed up and recorded
in the vital signs follow-up form before starting the chemotherapy infusion and after the
chemotherapy protocol was finished, in the intervention and control group consisting of
60 patients. Measurements were made from the patient's desired arm. The vital signs
were measured because they affected the anxiety people experienced during
chemotherapy. After the lack of information that fever is a vital sign affected by anxiety
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in the literature review and the lack of fever monitoring in a similar?7, fever monitoring
was not performed in practice. Omron brand M3 model sphygmomanometer supplied
by the researcher was used to set a standard for vital signs measurement, and G-LIFE
YK-81B finger type device was used for saturation and heart rate monitoring provided by
the researcher.

Virtual Reality Glasses: The research used Samsung Gear VR SM-R323 brand and
model SG glasses provided by the researcher. Patients were offered four different options
to watch "Forest of Serenity," "Calm Place," "Happy Place," and "Gala 360 Travel &
Relax". Forest of Serenity is a nature video consisting of bird sounds, colorful trees and
flowers, and a clear lake where fish can be seen swimming. Calm Place is a relaxing video
where cycles are shown 24 hours a day, where a person finds himself by the lake in the
forest in snowy, rainy, sunny weather. In Happy Place, one is in a virtual camp
environment where natural events such as dynamically changing weather, day-night
cycles, and falling stars are experienced. Gala 360 Travel & Relax is a Paris-Notre Dame
museum tour video.

After the patients were informed about the video content, they were asked which one
they preferred to watch. The videos they chose for the intervention group during
chemotherapy were watched through VR glasses. The patients' preferences were more in
favor of nature videos. The most-watched videos were "Forest of Serenity," "Calm Place,"
and "Happy Place," respectively. The use of VR does not pose a safety risk for patients.

The Ethical Dimension of the Research

The permission of the ethics committee required for the conduct of the research was
obtained from the Ethics Committee of Ankara Yildirim Beyazit University with the
number 2019-438 dated 13.11.2019. The application permissions for the questionnaire
and the scales used were obtained from the Chief Medical Office of the Oncology Hospital
where the research was conducted.

Data Analysis

Statistical analyses were performed using the package program called SPSS (IBM SPSS
Statistics 24). Frequency tables and descriptive statistics were used to interpret the
findings. In accordance with parametric methods, the "Independent Sample-t" test (t-
table value) was used to compare the measurement values of two independent groups,
and the "ANOVA" test (F-table value) method was used to compare the measurement
values of three or more independent groups. When comparing the measurement values
of two dependent groups, the "Paired Sample-T" test (t-table value) method was used,
and non-parametric methods were used for measurement values unsuitable for the
normal distribution. In accordance with non-parametric methods, the "Mann-Whitney
U" test (Z-table value) was used to compare the measurement values of two independent
groups, the "Kruskal-Wallis H" test (x>~ table value) was used to compare the
measurement values of three independent or more groups. The "Wilcoxon" test (Z-table
value) method was used to compare the measurement values of the two dependent
groups. According to the expected value levels in the study of the relationship between
two qualitative variables, the Fisher-Exact test and "Pearson x2cross tables" were used.
A value of p<0.05 was considered statistically significant.
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Results

The intervention group included in this study consists of 30 patients, 50% of whom are
male and 50% female. Of these, 80% are married, and 96.7% have children. The majority
of the intervention group, 33.33%, are between the ages of 56 - 65, and this group's
average age was 58.80+13.22 (years). The study's control group consists of 50% male
and 50% female patients, 76.7% of these 30-person control groups are married, and
86.7% have children. The majority of this group, 33.33%, consists of patients aged 56-65
years, and the average age was 59.07+13.08 (years).

Table 1. Pulse, respiration, blood pressure, and saturation values of the intervention and

control groups before/after chemotherapy.

Intervention Control Statistical analysis*
Group group Possibility
Vital Signs (n=30) (n=30)
X+S.S. X+S.S.
Pulse Before 85.93+15.73 87.33+16.05 t=-0.341
Chemotherapy /min /min p=0.734
After 78.53+15.38 81.13+12.84 t=-0.711
Chemotherapy /min /min p=0.480
Statistical analysis t=5.154 t=3.962
Possibility P=0.000 P=0.000
Respiratory | Before 20.40+1.52/min 20.00+£2.10 7Z=-1.026
Chemotherapy /min p=0.305
After 18.07+1.53/ min 19.87+1.89 Z=-3.591
Chemotherapy /min P=0.000
Statistical analysis 7Z=-4.636 Z=-0.577
Possibility P=0.000 p=0.564
Systolic BP | Before 128.90+21.56 127.33+18.32 t=0.303
Chemotherapy mmHg mmHg p=0.763
After 120.20+15.31 123.00+18.54 t=-0.638
Chemotherapy mmHg mmHg p=0.526
Statistical analysis t=3.602 t=2.039
Possibility pP=0.001 p=0.051
Diastolic Before 77.60+11.32 80.27+11.09 t=-0.922
BP Chemotherapy mmHg mmHg p=0.361
After 74.77£11.90 78.97+11.40 t=-1.396
Chemotherapy mmHg mHg p=0.168
Statistical analysis t=1.865 t=0.717
Possibility p=0.072 p=0.479
Saturation | Before %96.80+1.94 %96.23+2.33 Z=-0.876
Chemotherapy p=0.381
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After %97.13+1.72 %95.10+2.14 Z=-3.507
Chemotherapy P=0.000
Statistical analysis Z=-0.837 Z=-2.837
Possibility pP=0.402 P=0.005

* In data with a normal distribution, the "Independent Sample-t" test (t-table value) was used to
compare the measurement values of two independent groups; the "Paired Sample-t" test (t-table
value) was used to compare the two dependent groups. The "Mann-Whitney U" test (Z-table
value) was used to compare the measurement values of the two independent groups in data that
did not have a normal distribution; the "Wilcoxon" test (Z-table value) statistics were used to
compare the two dependent groups.

According to the measurements conducted in the intervention group within the scope of
the study, a statistically significant difference was found in terms of pulse, respiratory
systolic blood pressure, and saturation values before chemotherapy and during
chemotherapy after using VR glasses (T=5.154; p=0.000, Z=-4.636, p=0.000 t=3.602,
p=0.001, t=1.865, p=0.072 Z=-0.837, p=0.402).

When the control group was examined, although there was a statistically significant
difference in heart rate and saturation values (t=3.962; p=0.000, Z=-2.837; p=0.005)
before chemotherapy, it was lower than the values of the intervention group. In addition,
no statistically significant differences were found in the control group in terms of
respiratory, systolic blood pressure, and diastolic blood pressure values (p>0.05).

The groups found no statistically significant difference in respiratory, systolic, and
diastolic blood pressure and saturation values measured before chemotherapy (p>0.05).
There was a statistically significant difference between the groups in terms of respiratory
values measured after the chemotherapy (Z=-3.591; p=0.000). There was a statistically
significant difference between the groups in terms of saturation values measured after
the chemotherapy (Z=-3.507; p=0.000). Although there was no statistical significance in
the saturation values measured before and after chemotherapy in the intervention group,
it was determined to be higher after chemotherapy (p>0.05).

Table 2. Comparison of the state anxiety scale scores measured before and after
chemotherapy treatment of the intervention and control group.

State anxiety Intervention Group Control group Statistical

inventory (n=30) (n=30) analysis*
X+S.S. X+S.S. Possibility

Before 6 t=-1.092

Chemotherapy 39.03+10.14 41.7649.24 p=0.280

After t=-4.140

30.60+8.20 39.70+8.82

Chemotherapy P=0.000

Statistical analysis t=10.406 t=2.518

Possibility P=0.000 p=0.018

* In data with a normal distribution, the "Independent Sample-t" test (t-table value) was
used to compare the measurement values of two independent groups; the "Paired
Sample-t" test (t-table value) was used to compare the two dependent groups.
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A statistically significant difference was found in the intervention group in terms of the
state anxiety scale scores measured before chemotherapy and the scores measured after
chemotherapy (t=10.406; p=0.000), and it was observed that the state anxiety scale
scores measured after chemotherapy was found to be lower at a statistically significant
level than the scores measured before chemotherapy.

In the control group, a statistically significant difference was found in the state anxiety
scale scores measured before and after chemotherapy (t=2.518, p=0.018). It was
observed that the state anxiety scale scores measured after chemotherapy were lower at
a statistically significant level than those measured before chemotherapy (Table 2).

There was no statistically significant difference in the state anxiety scale scores measured
before chemotherapy compared to the groups (p>0.05). However, a statistically
significant difference was found between the groups in terms of the state anxiety scale
scores measured after chemotherapy (t=-4.140; p=0.000), and the state anxiety scale
scores measured after chemotherapy in the intervention group were found to be
statistically significantly lower than in the control group.

Table 3. Comparison of the state anxiety scale scores according to the demographic
characteristics of the intervention and control groups.

INTERVENTION GROUP CONTROL GROUP
Before After Before After
chemotherapy | chemotherapy chemotherapy | chemotherapy
State anxiety inventory State anxiety inventory

Variable n X+S.S. X+S.S. n X+S.S. X+S.S.
Gender
Female 15 39.87+12.14 31.13+£9.45 15 44.07+5.80 41.20+6.81
Male 15 38.20+8.00 30.07+7.03 15 39.47+11.48 38.20+£10.48
Statistical analysis* t=0.444 t=0.351 t=1.385 t=0.930
Possibility p=0.660 p=0.728 p=0.177 p=0.360
Marital Status
Married 24 40.041+9.96 30.92+8.69 23 41.04+9.94 39.13+9.76
Single 6 35.00+8.22 29.33+6.31 7 44.14%4.41 41.57+4.58
Statistical analysis* t=1.094 t=0.417 t=-0.722 t=-0.635
Possibility p=0.283 p=0.680 p=0.447 p=0.531
Education level
Elem.x and under 18 39.06£9.99 29.33+7.51 18 43.00+8.72 41.56+8.43
Secondary school 6 40.67+9.97 34.33+9.35 6 43.83+9.30 39.83+8.68
U.xand above 6 37.33+8.47 30.67+9.40 6 36.00+9.96 34.00£9.08
Statistical analysis* F=0.153 X2=1.330 F=1.534 F=1.737
Possibility p=0.859 p=0.514 p=0.234 p=0.195
Profession
Retired 19 38.68+10.47 30.21+8.50 12 42.67+11.16 43.0 [12.5]
Other 11 39.64+10.00 31.27+8.00 18 41.17+8.00 39.5[10.8]
Statistical analysis* t=-0.244 t=1.319 t=0.429 t=0.610
Possibility p=0.809 p=0.198 p=0.671 p=0.547
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Income Status

Income<Expenditure | 17 38.18+9.45 29.65+7.92 13 42.85+9.65 41.46+9.39
Income>Expenditure | 13 40.15+£9.95 31.85+8.70 17 40.94+9.12 38.35+8.39
Statistical analysis* t=-0.523 7Z=-0.670 t=0.553 t=0.956
Possibility p=0.605 p=0.503 p=0.585 pP=0.347
The stage of the disease

1st 11 40.91+12.04 31.36+£8.43 5 35.60+9.56 35.60+8.47
2nd 12 39.424+9.48 31.83+9.22 12 43.33+6.58 41.67+6.30
3rd 7 35.43+5.59 27.20+5.79 13 42.69+10.81 39.46+10.80
Accompanying disease

Statistical analysis* F=0.623 F=0.742 F=1.388 F=0.834
Possibility p=0.544 p=0.486 p=0.267 p=0.445
None 17 37.76+11.63 29.24+8.88 18 39.89+8.67 37.44+8.21
One disease 7 41.57+9.47 31.86+8.43 7 44.43+11.90 42.00£10.69
Two diseases 6 39.67+6.38 33.00+6.07 5 44.80+6.87 44.60+6.58
Statistical analysis* F=3.196 X2=1.936 F=0.927 F=1.674
Possibility p=0.057 p=0.380 p=0.408 p=0.206
Health Status

Bad/medium 11 42.55+10.37 33.09+7.37 10 44.30£9.44 41.30£10.00
Good 19 37.00+£9.69 29.16+8.49 20 40.50+9.11 38.00+8.32
Statistical analysis* t=1.473 7=-1.594 t=1.064 t=0.697
Possibility p=0.152 p=0.111 p=0.296 p=0.492

* "Independent Sample-t" test (t-table value) was used to compare the measurement
values of two independent groups in data with normal distribution; the "Mann-Whitney
U" test (Z-table value) was used to compare the measurement values of two independent
groups in data without normal distribution. "ANOVA" test (F-table value) was used to
compare the measurement values of three or more independent groups in the data with
normal distribution; "Kruskal-Wallis H" test (x2-table value) statistics were used to
compare the measurement values of three or more independent groups without normal
distribution. *Elem: Elementary U.: University

In the intervention group, there was no statistically significant difference in pre-
chemotherapy state anxiety scale scores and post-chemotherapy state anxiety scale
scores according to gender, marital status, education level, occupation, income level,
disease stage, accompanying disease, and health status (p>0.05).

In the control group, which is the other study group, there was no statistically significant
difference in pre-chemotherapy state anxiety scale scores and post-chemotherapy state
anxiety scale scores according to gender, marital status, education level, occupation,
income level, disease stage, and health status (p>0.05) (Table 3).

Discussion

This study examined the effects of virtual reality glasses on the anxiety status and vital
signs of patients receiving chemotherapy. As a result of the research, it was found that
VR glasses have differences observed across the groups on vital signs and reduce the level
of state anxiety. In a world where the number of cancer patients is increasing daily, it
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should be possible to use VR glasses in clinics, since it is thought that the use of proven
VR glasses will impact the quality of life of individuals with cancer. The results show that
the study is remarkable.

When the pulse values in the sample group consisting of sixty (60) patients who received
chemotherapy for the first time were examined, a statistically significant decrease was
found between before and after chemotherapy in both the intervention group and the
control group. However, while the difference in the reduction in pulse values before and
after chemotherapy was lower in the control group, the difference in the decrease in pulse
values in the intervention group was statistically significantly higher. In the intervention
group, t=5.154; p=0.000 values were obtained statistically in terms of pulse values
according to the first measured value after using VR glasses (Table 1). These values
suggest that watching relaxing videos using VR glasses during chemotherapy treatment
effectively reduces pulse values. In one study, the differences between pulse rates were
statistically significant in the progressive muscle relaxation and VR groups. These
findings in the literature and related to the pulse values obtained in our study are parallel.
A low pulse rate is also important as it indicates that the patient remains calm.

When the respiration values measured before and after chemotherapy of the patients
who participated in the research were examined; it was found that the respiration values
measured after chemotherapy in the intervention group, in which relaxing videos were
watched using VR glasses, were found to be significantly lower than the respiratory
values measured in the control group. It was observed that the calculated respiration
rates of those in the intervention group after chemotherapy were significantly lower than
before (Z=-4.636; p=0.000) (Table 1). In the literature review, there has been no
research on the effects of VR glasses during chemotherapy on respiration rate. However,
in a study of patients with prostate biopsy and port catheter implantation, there was a
decrease in respiratory2°. As a result, it can be concluded that the decrease in
respiration values with the application of glasses leads to a change in the desired
direction in patients' anxiety and concern levels. This is ultimately a good situation in
terms of patient care.

When the systolic blood pressure values were examined, it was determined that the
systolic blood pressure values after chemotherapy were significantly lower in the
intervention group compared to the systolic blood pressure values measured before
chemotherapy. Chirico et al. (2020), in their study examining the effect of music therapy
and VR application on chemotherapy patients in reducing anxiety, stated that both
methods were effective, but the VR application was more effective2.. In addition, a
decrease in systolic blood pressure was observed due to VR application in two different
studies'#2°. Based on this information, the difference in systolic blood pressure values
results is likely to be related to the fact that the VR application is more effective.

When diastolic blood pressure values were examined, there was no significant change in
diastolic blood pressure values before and after chemotherapy in both the intervention
and the control group (p>0.05) (Table 1). No study in the literature examines the effects
of VR application on the diastolic blood pressure of chemotherapy patients with whom
we can compare this finding. One a study, VR application didn’t significantly reduce pain
and stress during the chemotherapy22. However, Brown et al. (2013), in their study on
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the stress perception of the environment in which people are under stress, observed that
exposing patients to the image of nature during stress23. The results obtained in these
studies are in line with the results obtained in this study. In other studies, a decrease in
diastolic blood pressure was observed due to VR application!9-2°, In another study, the
differences between blood pressure were statistically significant in the progressive
muscle relaxation and VR groups8. It is thought that the different results related to blood
pressure may be because the related variable is affected by other factors.

When the saturation values were examined, when the values before and after
chemotherapy were compared in the intervention group, an increase was observed in the
saturation values after the intervention, although it was not statistically significant. In
the control group, a decrease in the saturation values after chemotherapy compared to
before (Z=-2.837; p=0.005) suggests that VR application may have differences observed
across the group despite the saturation value (Table 1). Studies with different patient
groups also support our results'92°. In this regard, this study results are pleasing.

When the measurements before and after chemotherapy were evaluated; a statistically
significant difference was found between the groups in terms of the state anxiety scale
scores measured after chemotherapy (t=-4.140; p=0.000), and it was determined that
the state anxiety scale scores measured after chemotherapy in the intervention group
were significantly lower than in the control group. The post-chemotherapy state anxiety
scale scores of both groups were found to be significantly lower than before
chemotherapy. However, it is seen that this decrease is more in the intervention group
(intervention group t=10.406; p=0.000 - control group t=2.518; p=0.018) (Table 2). The
decrease in anxiety levels in the control group may be related to the relief experienced
due to the end of chemotherapy. The fact that the decrease in the intervention group was
greater compared to the control group may be related to the positive effect of the VR
glasses application. These findings suggest that watching the relaxing images that the
intervention group voluntarily prefers with VR glasses can effectively reduce the anxiety
that patients experience intensely during the first chemotherapy session. When a
literature review is performed, it is found that watching comforting images of patients
receiving chemotherapy treatment using VR glasses reduces anxiety and that patients
feel happier:8:19-21.23,

According to Gercgeker's study, VR is an effective distraction method in reducing port
needle-related pain, fear, and anxiety in Pediatric Hematology-Oncology patients24.
Chirico et al. (2020), in their study investigating the effects of VR application and music
therapy on anxiety levels and people's emotional states in 94 chemotherapy patients,
determined that both distraction practices reduce anxiety and positively affect people's
emotional states. It has also been noted that VR application is more effective than music
therapy in reducing anxiety and regulating mood2'.

In a randomized controlled study conducted by Mohammad and Ahmad (2019) with 8o
breast cancer patients in Jordan, the effect of watching videos about sitting on the beach
and deep-sea diving using VR glasses on the state of anxiety in chemotherapy patients
was studied. It has been observed that using VR glasses administered in combination
with morphine significantly reduces anxiety scores compared to morphine alone?2s.
Espinoza et al. (2012) reported that watching fun and relaxing images with the help of
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VR glasses for 33 cancer patients between the ages of 41-85 reduces stress levels and
increases happiness levels by reducing negative emotions26. In a study conducted by
Banos et al. (2011), they investigated how VR technology affects the moods of 19
metastatic cancer patients aged between 29-85 who were hospitalized; they observed
that entertaining and relaxing images watched with VR increase the positive emotions of
the patients and decrease their negative emotions?’. Similarly, another study determined
that the application of VR glasses decreased the anxiety scores of patients with
gynecological cancer in the preoperative period=2s.

As a result, considering that patients experience intense anxiety due to the impact of the
situation caused by uncertainties during the first chemotherapy session, it can be said
that the decrease in the level of anxiety caused by the use of VR glasses is quite pleasing
promising. In this context, it is thought that these practices that accompany the care will
have good results for the wellbeing of the patients.

It was determined that there was no statistically significant difference in the pre-
chemotherapy state anxiety scale scores and post-chemotherapy state anxiety scale
scores according to gender, marital status, education level, occupation, income level,
disease stage, accompanying disease, and health status in the intervention and control
groups (Table 3). It can be concluded from this conclusion that sociodemographic
characteristics do not primarily affect the level of anxiety.

Conclusion

These preliminary findings support using VR in clinical oncology settings to improve
patients' anxiety. For example, it was observed that the intervention group and control
group consisting of thirty patients had differences observed across the groups in pulse
rate, respiratory rate, systolic blood pressure values, an increase in saturation values, and
a significant improvement in the level of state anxiety.

The influence of age, sex, and treatment differences should continue to be examined to
support recommendations regarding patients' suitability for VR interventions. In line
with these results, it is recommended the use of virtual reality glasses with different age
groups and videos, examination of the effect on other symptoms (such as fatigue and
nausea-vomiting), application of it in ongoing chemotherapy sessions, and to inform,
especially oncology nurses, and all nurses working with chronic patients about the use of
virtual reality glasses.

Limitations of the Study: The sample can't be randomized.
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The Effect of Pomegranate (Punica granatum L.) Peel and Juice Addition to
Bread Varieties on In Vitro Estimated Glycemic Index, Hydrolysis Index
and Sensory Properties”

Zehra Margot CELIK™, Irem AKKAS™*, Sema AYAR***, Buse SARIKAYA"****, Sule AKTAC"*****,
Mustafa YAMAN"*

Abstract

Aim: This study aims to compare the effect of enrichment of white and whole wheat breads with
pomegranate peel (PP) and pomegranate juice (PJ) on glycemic index (GI), hydrolysis index (HI) and
sensory properties of bread with standard white bread in line with sustainable nutrition approach.

Method: Six different samples were prepared by adding PP and PJ to bread: (1.) White Bread (100 g), (2.)
White Bread (95 g) + PP (5 g), (3.) White Bread (90 g) + PP (5 g) + PJ (110 g), (4.) Whole Wheat Bread (100
2), (5.) Whole Wheat Bread (95 g) + PP (5 g) and (6.) Whole Wheat Bread (90 g) + PP (5 g) + PJ (110 g). The
HI value of the test food was calculated by comparing it to the reference food. The estimated GI analyses of
the samples were performed by spectrophotometric-based methods under in vitro conditions. Afterwards,
sensory analyses such as color, smell, taste etc. of these samples were evaluated by 11 panelists and the data
obtained were analyzed with SPSS package program.

Results: The estimated GI values of the samples showed a non-significant decrease compared to standard
white bread (p>0.05). Whole wheat bread with added PP was found to have the lowest GI among the samples
(84.5 £ 0.5). The HI (88.4 + 1.0) of whole wheat bread with PP and PJ was statistically lower than the HI
(100.0 * 1.2) of standard white bread, but higher than the HI (84.5 + 0.5) of whole wheat bread with only
PP. As a result of sensory analysis, significant results were obtained only for sourness (p=0.014) and
hardness (p=0.011) parameters of whole wheat bread. Whole wheat bread with added PP was the most liked
and most suitable for consumption (4.10 + 0.70) (p>0.05).

Conclusion: Whole wheat bread with PP had lower in vitro estimated glycemic index and was the most
liked bread in terms of sensory properties.

Keywords: Sustainability, pomegranate peel, glycemic index, hydrolyzed index, bread.
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Ekmek Cesitlerine Nar (Punica granatum L.) Kabugu ve Suyu Ilavesinin in Vitro Tahmini
Glisemik indeks, Hidroliz indeksi ve Duyusal Ozellikler Uzerine Etkisi
Oz
Amag: Bu calisma, siirdiiriilebilir beslenme yaklagimi dogrultusunda, beyaz ve tam bugday ekmeginin nar
kabugu (NK) ve nar suyu (NS) ile zenginlestirilmesini; glisemik indeks (GI) ve hidroliz indeksinin (HI)
standart beyaz ekmege kiyasla azaltilmasim ve ekmegin duyusal oGzelliklerinin degerlendirilmesini
amaclamaktadir.

Yontem: Ekmege NK ve NS eklenerek 6 farkli numune hazirlanmistir: (1) Beyaz Ekmek (100 g), (2) Beyaz
Ekmek (95 g) + NK (5 g), (3) Beyaz Ekmek (90 g) + NK (5 g) + NS (110 g), (4) Tam Bugday Ekmegi (100 g),
(5) Tam Bugday Ekmegi (95 g) + NK (5 g) ve (6) Tam Bugday Ekmegi (90 g) + NK (5 g) + NS (110 g). Test
besinin HI degeri referans besin ile karsilastirilarak hesaplanmistir. Numunelerin tahmini GI analizleri in
vitro kosullarda spektrofotometrik temelli yontemlerle gerceklestirilmistir. Daha sonra bu numunelerin
renk koku tat vb. duyusal analizleri 11 panelist tarafindan degerlendirilmis ve elde edilen veriler, SPSS paket
programi ile analiz edilmistir.

Bulgular: Calismada kullanilan numunelerin tahmini GI degerleri standart beyaz ekmege kiyasla anlamh
olmayan bir diisiis gostermistir (p>0,05). Nar kabugu eklenmis tam bugday ekmegin numuneler arasimda
en diigiik GI'e sahip oldugu goriilmiistiir (84,5 + 0,5). NK ve NS eklenmis tam bugday ekmeginin HI (88,4
+ 1,0) degeri, standart beyaz ekmegin HI (100,0 + 1,2) degerinden istatistiksel olarak daha diisiik bulunmus,
ancak yalmzca NK eklenmis tam bugday ekmeginin HI (84,5 + 0,5) degerinden daha yiiksek oldugu
saptanmigtir. Duyusal analiz sonucunda yalmzca tam bugday ekmeginin eksilik (p=0,014) ve sertlik
(p=0,011) parametrelerinde anlamh sonuglar elde edilmistir. En ¢ok begenilen ve tiiketim agisindan en
uygun bulunan ekmegin, NK eklenen tam bugday ekmegi oldugu belirlenmistir (4,10 £ 0,70) (p>0,05).

Sonug: Nar kabugu eklenen tam bugday ekmeginin in vitro tahmini glisemik indeksinin daha diisiik ve
duyusal 6zellikler agisindan en ¢ok begenilen ekmek oldugu belirlenmistir.

Anahtar Sozciikler: Siirdiiriilebilirlik, nar kabugu, glisemik indeks, hidrolize indeks, ekmek.

Introduction

Sustainable nutrition is crucial for global development, protecting biodiversity, and
delivering natural food resources. The processing of fruits and vegetables leaves
excessive waste by-products such as peel, seeds, and pulp'. The Food and Agriculture
Organization (FAO) aims to reduce food waste by 50% by using food by-products as
materials2. The use of food by-products, rich in nutrients and bioactive compounds, is
being explored for their health benefits. While they may increase glycemic index, it's
crucial to evaluate their palatability and consumer acceptances.

Pomegranate (Punica granatum L.) is a member of the Punicaceae family, of which
Tiirkiye is one of the leading countries in production. During industrial processing, 50%
of the pomegranate fruit is discarded as peel, pulp, and seeds+. Pomegranate is rich in
bioactive components and antioxidants5 making it valuable in supplements and medicine
for its potential disease-protective effects®.

Pomegranate peel, despite being a by-product, contains bioactive components that can
be used to create high-nutrient food products”:8. The phenolic acids in the peel, which
make up about half of the fruit, have antioxidant and anti-inflammatory properties®.

The Glycemic Index (GI) classifies carbohydrate-rich foods, helping people make
appropriate choices for their health. The glycemic response of a food depends on the
number of components present in it, such as dietary fiber, protein, and fate. High-
glycemic carbohydrates have a GI value over 70. The Hydrolyzed Index (HI) measures

127

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder

Contact: igusabder@gelisim.edu.tr



https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 126-139.

the speed of carbohydrate digestion in the gastrointestinal tract, with high HI often
indicating rapid absorption and breakdown of carbohydrates'2. The GI measures the rate
at which a carbohydrate-containing food raises blood glucose levels, while the
hygroscopic index (HI) evaluates the breakdown of carbohydrates during digestion?.
Foods with a high HI often correspond to high GI values, indicating rapid digestion and
absorption, leading to spikes in blood glucose levelss. The modulation of glycemic levels
and the regulation of cellular glucose uptake are crucial elements in preserving health4.
Hyperglycemia has been demonstrated to induce reactive oxygen species (ROS)
production, thereby accentuating the interconnection between hyperglycemia, oxidative
stress, and inflammation. This interplay has been evidenced to precipitate a spectrum of
metabolic disorders affecting the liver, adipose tissue, skeletal muscle, kidneys,
cardiovascular system, retina, and other organs?®.

Food compounds such as polyphenols, flavonoids, and tannins are suggested as natural
a-amylase and a-glucosidase inhibitors to regulate dietary glucose metabolism, as blood
glucose is primarily derived from dietary carbohydrate hydrolysist®. White bread, the
primary carbohydrate source consumed in Tiirkiye is a high-GI product that undergoes
rapid digestion and absorption, and its lack of glycemic control can contribute to elevated
blood sugar levels'78, It has been shown that polyphenols can inhibit the activity of in
vitro amylolytic enzymes and control GI®. In the literature, pomegranate juice (PJ) has
also been found to be effective in the prevention of type 2 diabetes by showing
hypoglycemic activity and antidiabetic effect. The hypoglycemic and antidiabetic effects
of PJ are primarily attributed to its rich content of bioactive compounds, particularly
polyphenols such as ellagitannins, ellagic acid, and flavonoids2°.

In addition, another strategy to reduce the GI of bread is incorporating fiber-rich flours
or pure dietary fiber2'. The most abundant component in pomegranate peel (PP) is
dietary fiber, which can range from 33% to 62%, making PP a natural and rich source of
fiber22. It is believed that incorporating PP into breads may influence glycemic response
by increasing their fiber content and antioxidant capacity, while the inclusion of PJ could
further enhance these effects. This study aims to assess the impact of enriching white
and whole wheat breads with PP and PJ on the in vitro estimated glycemic index (eGI),
HI and sensory properties of these breads, comparing them with standard white bread,
within the context of sustainable nutrition.

Material and Methods
Preparation of Samples

Wheat flour (Type 750) (0.75% ash, 10.5% protein, and 14.5% moisture), whole wheat
flour (1.2% ash, 11% protein and 14.5% moisture), fresh yeast, salt, drinking water, olive
oil, pomegranate peel (PP) and pomegranate juice (PJ) were used as ingredients in this
study. No preservatives were added. Breads were made with Russell Hobbs 18036-56 RH
Classic Bread Making Machine.

Pomegranates (Punica granatum L.) were obtained from the local market. After
pomegranates were washed and they were pressed with a juicer to obtain pomegranate
juice. After being filled into 1 L glass bottles, they were tightly closed and stored at -18°C.
The peels of the same pomegranates were cut into small pieces and divided into small
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containers made of aluminum foil. They were dried in a sterilization device (Megaterm
M160 16 Lt Manual Dry Air Sterilizer) at 50 °C for about 6 h. The dried pomegranates
were grinded and stored at 0-4°C.

The mixture of pomegranate juice (110 g) was added as a substitute for water, and
pomegranate peel powder (5 g) was added to the bread dough mixture as a substitute for
flour in the following amounts according to the ratios used in the reference studies2324.
The visuals of the samples listed below are given in Figure 1 and the content of bread
samples are shown in Table 1.

Table 1. Content of Bread Samples with Pomegranate Peel (PP) and Pomegranate Juice

(PJ)

Sample type Weight Pomegranate Peel Pomegranate Juice
® (PP) () ®JI) (8

White Bread 100 0 0]
White Bread + PP (5 g) 95 5 o)
White Bread + PP (5g) + PJ (110 90 5 110
8)
Whole Wheat Bread 100 0 0]
Whole Wheat Bread + PP (5 g) 95 5 0
Whole Wheat Bread + PP (5 g) + 90 5 110
PJ (110 g)

Figure 1. Bread samples used in the study

"-‘ . g - -
Whole wheat bread ~ Whole wheat bread *
s
Whole wheat biead +PP +PP4P). 4

In Vitro Estimated Glycemic Index

For the in vitro estimated GI (eGI) method, the analytical methods of Englyst et al.
(1999)?5 and Gibson et al. (2011)2¢ were used as references. The data obtained in these
studies were calculated according to a study by Goni et al. (1997)2.
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For eGI determination, approximately 1 g sample was weighed into a 50 ml tube and
0.1M phosphate buffer (pH 6.9) was added and mixed thoroughly in vortex. Then 20 ml
of phosphate buffer was added. The pH of the mixture was adjusted to 2.5 with
orthophosphoric acid and 1 ml of pepsin enzyme was added. The mixture was kept in a
shaking water bath at 37°C for 1 hour and pH was adjusted to 6.8 with potassium
hydroxide solution. 2 mL alpha amylase enzyme was added. The prepared solution was
transferred into a dialysis tube and taken for 500 ml of buffer solution. From the solution
in the shaking water bath, 0.2 ml was taken at o, 15, 30, 45, 60, 90, 120 minutes, the
solution was treated with the D-Glucose assay kit (GOPOD) solution, and the amount of
glucose was calculated, and the starch amount was determined by multiplying the result
by 0.9.

The values obtained were compared with total starch and the % soluble starch content
was also found. White bread as a reference food was processed in the same way. The area
under the reference food was accepted as 100.

In Vitro Hydrolysis Index

The HI value of the test food was calculated by comparing it to the reference food. The
HI value of white bread was accepted as 70. In the calculation, the HI values of other
tested foods were multiplied by 0.727. The in vitro GI value of foods was calculated
according to the following formula:

HI = Area (test food) / Area (reference food) x 100
eGI = 39,71 + 0,549 x HI
Sensory Analysis of Samples

Sensory analysis of the samples was carried out in May 2023 with 11 individuals aged 18-
65 years, who volunteered to participate in the study. Individuals with food allergies,
colds or flu, recent cases of SARS-CoV-2 infection, impaired taste and smell, and smokers
were excluded from participation. The prepared samples were evaluated by the panelists
using a single-blind method, whereby the assessors were unaware of the identity of the
samples.

Analyses were carried out according to the paired comparison method. A questionnaire
form with a scoring scale was used. The panelists tasted the samples and gave a score
from 1 to 5 (very good, good, undecided, poor, and very poor) in the sensory analysis
questionnaire. In the questionnaire, viscosity, consistency, color, smell, taste, texture
and general acceptability criteria of the products were scored by Likert method. The
arithmetic mean of the scores for each attribute was taken to calculate the general
acceptability score. Panelists were asked to neutralize the taste with water before tasting
each sample.

This study was approved ethically by the Marmara University Faculty of Health Sciences
Non-Invasive Clinical Studies Ethics Committee (No: 2022/180) and the research was
conducted following the principles stated in the Helsinki Declaration. Informed Consent
Form was signed by all participants before sensory analysis.
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Statistical Analysis

The data obtained from this study was analyzed with Statistical Package for the Social
Sciences (SPSS) 28.0 statistical software. The difference between the samples was
determined by ANOVA test and Tukey post-hoc test was used for two group comparisons.
Data were expressed as mean + standard deviation. For all analyses, p value < 0.05 was
considered statistically significant.

Results

In this study, the HI and eGI of seven samples were calculated, including a standard
white bread sample that was used as a reference (Table 2). Although no significant
decrease was observed among the white bread samples, it was found that the addition of
PP to whole wheat bread decreased the HI values significantly (p < 0.05). The sample
with the lowest eGI value among all samples was PP added whole wheat bread (60.3 +
1.1). Similarly, when the HI values were analyzed, the PP added whole wheat bread had
the lowest HI value (84.5 + 0.5). It was found that the HI (88.4 + 1.0) value of PP and PJ
added whole wheat bread was statistically lower than the HI (100.0 + 1.2) value of
standard white bread, but higher than only PP added whole wheat bread.

Table 2. Calculated hydrolysis index and estimated glycemic index for breads

Sample HI* + SD (%) | eGI* + SD (%)
Standard White Bread 100.0 + 1.22 66.3 + 1.12
White Bread 92.4 + 0.8P 63.3 + 0.623b
Whole Wheat Bread 89.6 + 1.1¢ 62.2 + 2.0P
White Bread + PP 99.7 + 0.92 66.1 + 1.02
Whole Wheat Bread + PP 84.5 + 0.5 60.3 + 1.1P
White Bread + PP + PJ 98.6 + 0.5? 65.7 + 1.02
Whole Wheat Bread + PP + PJ | 88.4 + 1.0¢ 61.8 + 0.6P

HI - hydrolysis index; eGI - estimated glycemic index; PP - Pomegranate Peel; PJ -
Pomegranate Juice

1 The different letters in the same column indicate that there are statistical differences
between the values (ANOVA p < 0.05. Tukey's test).

Figure 2 shows the starch release as a result of in vitro eGI determination. According to
the graph, it is seen that whole wheat breads show a more balanced release compared to
white breads. PP added whole wheat bread showed the lowest starch release (0,222) at
the end of the 30t minute. PP and PJ added whole wheat bread showed the lowest starch
release (0.329) at the end of 60 minutes. Only PP added whole wheat bread showed the
lowest starch release (0.598) at the end of the 180t minute.
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Fig 2. In vitro starch digestion

In Vitro Starch Digestion
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To evaluate the sensory analyses of the bread samples, a total of 11 panelists were
included in the study. Of these, 90.9% (n=10) were female and 9.1% (n=1) was male. The
average age of the panelists was 33.5 + 2.73 years.

Sensory analysis results of bread samples are shown in Table 3. A statistically significant
difference was found in the sourness parameter of the bread samples (p = 0.014). White
bread (4.00 £+ 0.77) was statistically more favored. With the addition of PP to whole
wheat bread, although the liking of sourness did not change statistically, it increased and
became numerically the closest sample to plain white bread. The degree of sourness of
PP and PJ added whole wheat bread (2.64 + 1.43) was found to be statistically less
favorable than the others (respectively; p=0.014 and p=0.011).

A statistically significant difference was found in the hardness parameter of bread
samples (p = 0.011). Plain white bread (4.19 + 0.60) was statistically most liked. The
closest score to plain white bread was found to be PP and PJ added whole wheat bread
(4.00 £ 0.89).

No statistically significant difference was found in the general acceptance parameter of
the bread samples (p= 0.159). When the general acceptance criterion was evaluated,
whole wheat bread enriched with PP achieved the highest preference score (4.10 + 0.70)
among the samples, though the difference was not statistically significant (p > 0.05).

Table 3. Sensory analysis results of bread samples

Bread samples
Senso White | Whole White Whole White Whole P
chara cterll:Ztics Bread | Wheat | Bread + | Wheat | Bread + Wheat value
Bread PP Bread | PP+ PJ Bread +
+ PP PP +PJ
Viscosity 3.82+ | 373+ 4.10 + 3.91+ 3.82+ 3.91+0.70 | 0.910
0.75 0.79 0.54 0.83 0.75
Consistency 4.00+ | 3.55% 4.10 4.00 + 3.91+ 3.91+ 0.54 | 0.668
0.63 0.93 0.54 0.63 0.54
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Smell 4.00+ | 3.64+ | 3.73+£1.01 | 4.00+ 3.55 % 3.37+ 136 | 0.557
0.89 0.67 1.10 0.82

Taste 3.64 + 3.64 + 3.00 + 3.82+ 3.00 + 3.19 £ 1.25 | 0.335
0.50 1.21 1.18 1.40 1.18

Sourness 4.002+ | 3.733bt 2.82b 3.91a+ | 2.82P+1.25 | 2.64"+1.43 | 0.014
0.77 0.65 +1.25 1.04

Tissue 3.01+ 3.73 + 3.64 + 3.01+ 3.64 + 4.10 £ 0.70 | 0.698
0.83 0.79 0.81 0.94 0.81

Hardness 4.192+ | 3.73%+ | 3.19"+0.98 | 3.192+ | 3.19P+0.98 | 4.00°+0.89 | 0.011
0.60 0.65 0.60

Pore structure 4.00+ | 3.73+ 4.19 + 3.73 + 4.10 + 3.73+0.79 | 0.636
0.63 0.79 0.60 0.90 0.83

Shell color 3.82+ | 4.00+ 3.55 + 4.19 + 3.01+ 4.19 + 0.40 | 0.289
0.75 1.00 0.69 0.75 0.83

Interior Color 4.28 £ | 4.00 £ 4.00 + 4.10 £ 4.10 + 4.00 + 0.859
0.90 0.63 0.89 0.83 0.70 0.63

General 3.73 3.64 + 3.19 + 4.10 £ 3.10 + 3.37+£1.03 | 0.159

acceptance 0.90 0.81 0.98 0.70 0.98

PP - Pomegranate Peel; PJ - Pomegranate Juice

'The different letters in the same rows indicate that there are statistical differences
between the values (ANOVA p < 0.05. Tukey's test)

Discussion

This study was conducted to enrich white and whole wheat bread with the peel and juice
of pomegranate fruit within the scope of sustainable nutrition and to calculate the eGI
and HI compared to standard white bread. Among the breads, the PP added whole wheat
bread was found to have the lowest eGI. Also, the sensory analysis showed that the PP
added whole wheat bread was the sample with the highest score, according to the general
acceptance criterion.

Dietary fiber, a type of slowly digestible carbohydrate, has a low GI and plays a major
role in improving public health28. The International Carbohydrate Quality Consortium
panel has endorsed low GI as an effective approach to reduce postprandial glycemic
response. In studies examining the use of PP, it has been observed that the inclusion of
PP in cookies and biscuits3°-32, breads3337 and cakes3® has resulted in an increase in
dietary fiber, phenols and antioxidant activity. Dietary fiber delays carbohydrate
absorption, which helps to prevent increases in insulin levels, improve glycemic control,
and reduce the GI of foodss. In a study by Garcia et al. (2023)4°, the GI value of the
control bread was accepted as 100, the GI value for bread with 2.5% PP was 78 and the
GI value for bread with 5% PP was 72 and a statistically significant difference was found.
In this study, the eGI of white bread enriched with 5% PP was higher than the control
bread, whereas the eGI of whole wheat bread enriched with 5% PP was lower than plain
whole wheat bread. These findings suggest that the addition of PP to bread formulations
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may alter the glycemic response depending on the composition and properties of the
bread.

Mirab et al. (2020)4 produced sponge cake using PP (0.5, 1 and 1.5 g/100 g) and
evaluated a-glucosidase and a-amylase activities. As a result of the study, starch
digestibility and glycemic index in sponge cake decreased by 43.5% and 44%,
respectively. Similarly, in our study, a decrease in starch release was observed in whole
wheat bread with PP and a decrease in eGI value was determined.

Pomegranate Juice has shown to have decreasing effects on acute and 3 h postprandial
glycemic effect in both healthy and diabetic individuals4>43. In a previous study, the
reduced glycemic response after consumption of PJ-added bread was explained by the
fact that polyphenols derived from pomegranate have the potential to further modulate
carbohydrate metabolism44. However, in contrast to previous clinical studies, in this
study, the addition of PJ in addition to PP made no significant difference on eGI in bread
samples. This difference between in vitro eGI and clinical studies suggests that PJ may
increase the glycemic index of bread due to its low fiber and simple carbohydrate content,
but the polyphenol and other antioxidant components present in PJ may reduce the
glycemic response by affecting glucose metabolism. In a recent study where pomegranate
peel powder (8% PP) was added to mulffins, the total phenols increased from 0.92 to 12.5
mg GAE/100 g, total tannins from 0.2 to 8.27 mg GAE/100 g, and an increase in in vitro
antioxidant activity was observed. Further in vivo studies are needed to determine the
effects of polyphenols and antioxidants on the glycemic index of the breads.45

Although studies show that PP in bakery products ranges from 1% to 20%3°-38, studies
have shown that 2.5% to 5% PP added to bread is acceptable to consumers3+354°, Ismail
et al. (2014)3° reported that enrichment of cookies with PP remained acceptable below
6%, but the overall acceptance significantly reduced when the added PP increased. In our
study, the highest overall acceptability was found in whole wheat bread with 5% PP.
Although the addition of PP to white bread led to a decrease in the overall acceptance
criterion, the scores of all samples were statistically similar. The reason for no significant
difference in the overall acceptability level of the addition of PP and PJ to the breads,
may be the slightly sour taste and dark color from the additions of PP and PJ are similar
to the traditional Turkish breads.

Bread texture, particularly hardness, can be influenced by the addition of functional
ingredients such as PP. Bourekoua et al. (2018)4° reported that the samples with higher
addition of pomegranate seed powder were harder. In this study, PP added white bread,
and PP and PJ added white bread were rated lower in hardness parameter compared to
plain white bread in accordance with the study conducted by Bourekoua et al. (2018).46
In contrast, in our study, PP added whole wheat bread and PJ and PP added whole wheat
bread were rated higher in terms of hardness than plain whole wheat bread. This may be
since plain white bread is softer than plain whole wheat bread.

Pomegranate peel, in addition to its use in bakery products, serves as a natural
antioxidant and biopreservative in dairy, meat, poultry, and fish products due to its high
phenolic content. It can replace synthetic preservatives and enhance the antioxidant
properties of packaging materials.4” A study by Giri et al.45 suggests that PP powder can
effectively substitute chemical preservatives in muffins, although it may impart a slightly
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bitter taste. In our study, the addition of PP to white bread did not affect the sourness
score in sensory analysis. Furthermore, the addition of pomegranate peel's soluble
dietary fiber to sweet potato starch has been shown to reduce its digestibility and increase
resistant starch content, which may help reduce the glycemic response of starch-based
foods.48

In other research, by-products such as grape pomace and pecan shells were added to
bread at varying ratios, demonstrating a reduction in the GI compared to control bread.+9
Similarly, a study on Picralima nitida fruit found that the whole fruit powder exhibited
the lowest estimated glycemic load (eGL), further supporting the potential of fruit by-
products as effective antidiabetic food additives.5° In this study, the addition of
pomegranate peel and juice to whole wheat bread appears to be more effective in
reducing the eGI. These findings highlight the value of using fruit by-products in
enhancing both the nutritional quality and health benefits of food.

Strengths and Limitations

The study provides a comprehensive analysis by integrating in vitro eGI analysis and
sensory evaluations to examine the effects of PP and PJ on bread. It highlights the
influence of different bread formulations (white, whole wheat, and PP/PJ-added) on the
eGI and HI, providing valuable insights into how pomegranate derivatives affect the
nutritional profile of bread. Sensory evaluations, including assessments of taste, color,
and texture conducted by trained panelists, offer critical information on consumer
preferences. Finally, the study contributes to sustainability by utilizing PP and PJ to
reduce food waste while enhancing the nutritional value of bread. This approach
promotes the efficient use of environmental resources and supports the development of
functional foods that are both health-beneficial and environmentally friendly.

However, the study has some limitations. While the eGI reduction effect was evaluated
through the incorporation of PP powder, the analysis of fiber content in the final bread
products was not conducted. Also, the addition of PP altered the expected soft texture of
the bread, and the absence of a nutritional analysis of the pomegranates used constitutes
another limitation. Despite these limitations, the findings underscore the potential
health benefits of incorporating natural by-products, such as PP, into bread products,
and highlight the need for further research to explore the integration of such ingredients
in food systems.

Conclusion

Non-consumed dietary fiber sources such as PP can be functionally effective and can be
utilized. In this study, whole wheat bread with PP was found to have the lowest in vitro
eGI among the samples. When the sensory analysis results were evaluated according to
the general acceptability criterion, the whole wheat bread with PP was the sample with
the highest point.

Further clinical studies are required to explore the potential benefits of these products
and their impact on chronic diseases and potential side effects. Additionally, higher
levels of PP may be needed to effectively reduce the glycemic index of bread. However, it
is crucial to also assess the palatability and overall acceptability of PP added products to
ensure their practical use.
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Evaluation of Consumers' Ability to Use and Understand Food Labels”

Giildane YILDIRIM**, Muhammet Ali CAKIR"**

Abstract
Aim: This study aimed to examine consumers' ability to use and understand food labeling.

Method: This cross-sectional study was conducted in April 2024 with 403 consumers aged 18-64 years
living in Kirklareli, who volunteered to participate. Data were collected face-to-face using the Personal
Information Form and Food Label Understanding and Use Skills Questionnaire (FLUUSQ).

Results: The mean age was 36.32 + 12.25 years (range: 18-64) and 50.1% of the participants were male. The
mean FLUUSQ score of the participants was 6.20+2.81 (Range: 0-10). Participants younger than 35 years of
age (p=0.005), single (p=0.001), with an associate's degree or higher (p=0.000), and with previous nutrition
education (p=0.000) had statistically significantly higher mean FLUUSQ scores. There was a statistically
significant difference between the mean FLUUSQ scores and participants' shopping preferences, frequency
of food label use, and time of reading food label information (p<0.05). The mean FLUUSQ scores were
significantly higher among those who use food labels for nutritional (p=0.000) and health (p=0.012) needs,
those who used the nutritional claim (p=0.001) and those who understood the information on the food label
(p=0.002) were significantly higher. Consumers demonstrated an intermediate ability to use and
understand food labels.

Conclusion: Consumers' ability to use and understand food labeling was significantly influenced by factors
such as age, education, nutrition knowledge, and label usage habits. It is recommended to strengthen
nutrition education and promote awareness about food labeling to enhance consumers' ability to make
informed dietary choices.

Keywords: Food label, nutrition information, consumer research.
Tiiketicilerin Besin Etiketlerini Kullanma ve Anlama Becerilerinin Degerlendirilmesi
Oz
Amag: Bu ¢alisma, tiiketicilerin besin etiketlerini kullanma ve anlama becerilerini incelemeyi amaclamistir.

Yontem: Kesitsel bir calismadir: Bu kesitsel calisma Nisan 2024'te Kirklareli'nde yasayan ve calismaya
katilmaya goniillii olan 18-64 yas arasi 403 tiiketici ile yiiriitiilmiistiir. Veriler Kisisel Bilgi Formu ve Besin
Etiketi Anlama ve Kullanma Becerileri Anketi (FLUUSQ) kullanilarak yiiz yiize toplanmigtir.

Bulgular: Yas ortalamasi 36,32 + 12,25 y1l (Aralik: 18-64) olan katihmcilarin %50,1'i erkektir Katihmeilarin
ortalama FLUUSQ puam 6.20+2,81'dir (Aralik: 0-10). Yas1 35'ten kiiciik (p=0,005), bekar (p=0,001), 6n
lisans ve tlizeri egitim almis (p=0,000) ve daha Once beslenme egitimi almis (p=0,000) katilimcilarin
ortalama FLUUSQ puanlar istatistiksel olarak anlamli derecede daha yiiksektir. FLUUSQ puanlar ile
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katilimcilarin aligveris tercihleri, besin etiketi kullanma sikliklar: ve besin etiketi bilgilerini okuma siireleri
arasinda istatistiksel olarak anlaml bir fark vardi (p<0,05). Besin etiketlerini beslenme (p=0,000) ve saglik
(p=0,012) ihtiyaclar i¢in kullananlarin, beslenme iddiasini kullananlarin (p=0,001) ve besin etiketindeki
bilgileri anlayanlarin (p=0,002) ortalama FLUUSQ puanlar1 anlaml derecede daha yiiksektir. Tiiketicilerin
besin etiketini kullanma ve anlama becerisi orta diizeyin iizerinde bulunmustur.

Sonug: Tiiketicilerin besin etiketlerini kullanma ve anlama becerileri yas, egitim, beslenme bilgisi ve etiket
kullamim aligkanliklar1 gibi faktorlerden 6nemli Olglide etkilenmistir. Tiketicilerin bilingli beslenme
tercihleri yapabilmelerini saglamak igin beslenme egitiminin giiglendirilmesi ve besin etiketlemesi
konusunda farkindaligin artirilmasi 6nerilmektedir.

Anahtar Sozciikler: Besin etiketi, beslenme bilgisi, tiiketici aragtirmasi.

Introduction

Non-communicable diseases (NCDs) are one of the leading causes of death in Tiirkiye,
as they are globally. It is reported that 87% of deaths between the ages of 30-70 in Tiirkiye
are due to NCDs. Poor diet quality is a key risk factor for the development of NCDs, with
the intake of certain nutrients linked to chronic conditions directly associated with the
consumption of processed and packaged foods2. Accordingly, food labels play a key role
in guiding individuals to improve diet quality and make healthy food choices. Consumers
base their food choices on underlying factors such as motivations, sensory attributes, and
abstract information provided by food labels3. Food labels constitute a significant public
health instrument for promoting healthy dietary choices, and consumers' utilization of
these labels facilitates healthier decision-making+.

The availability of food labels does not imply their effective use or understanding, as
healthier choices depend on how individuals engage with this information5¢, which is
shaped byvarious determinants, including socioeconomic and demographic factors,
health-related behaviors, attitudes, and nutritional knowledge’-9. Promoting healthy
food choices, rather than discouraging unhealthy ones, is regarded as a more effective
strategy, highlighting the importance of reading and accurately interpreting food labels
1o, However, consumers often report not using or understanding food labels due to
difficulties in reading, comparing products, and determining energy content, caring only
about price, and not knowing how to use the label®.

Considering the increasing consumption of packaged foods and the impact of food labels
on healthy food choices, studies on consumers' interactions with food labels are gaining
importance®-4. In Tiirkiye, studies have examined consumers’ use of food labels, their
habits, and attitudes, with findings indicating a tendency among participants to self-
report an ability to understand the content of nutrition labels '5-9. However, to our
knowledge, no research has evaluated Turkish consumers' ability to understand and use
food labels. Therefore, this study aims to assess consumers' awareness of food labels,
their usage habits, comparison skills, and the impact of labels on healthy food choices.

Material and Methods
Study Design

This cross-sectional study was conducted in April 2024 with adults aged 18—64 living in
Kirklareli, Tiirkiye. The population of Kirklareli in 2023 was reported as 377,156 with
246,256 individuals aged 18—64 by the Turkish Statistical Institute (TUIK)2e. The
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minimum sampling size of the study was calculated as a=0.05 with 85% power (1-f err
probe= 0.85) 392 for the correlation analysis according to the 0.15 effect size (d = 0.15)
in the G*Power 3.1.9.4 program2-22, The study's inclusion criteria were adults aged 18
and 64 who have no reading and writing difficulties. In total, 403 participants were
included in the study.

Ethical Statement

The study received approval from the Kirklareli University Institute of Health Sciences
Ethics Committee (Protocol No: PRO506R1, 18.03.2024). A signed subject consent form
in accordance with the Declaration of Helsinki was obtained from each participant.

Data Collection Instruments

Data were collected face-to-face using a questionnaire. The Questionnaire Form
consisted of a Personal Information Form and a Food Label Understanding and Use
Skills Questionnaire (FLUUSQ). The Personal Information Form consisted of questions
about demographic and food label use (place of shopping, frequency of use, timing of
reading food label information, nutritional claims used, information used, whether or
not used for nutrition and health needs, and self-report of understanding). Body Mass
Index (BMI) was calculated using self-reported height and weight measurements
provided by participants, dividing weight by the square of height in meters, and classified
according to World Health Organization (WHO) standards23. The FLUUSQ was created
by researchers based on the literatures¢24-26, The FLUUSQ consisted of 10 questions
which are given in Table 1 aimed to reveal participants' competencies in understanding,
using, and evaluating food labels by assessing their ability to use food labels. The
questions required participants to calculate, compare, and interpret information from
these food labels. Each question had one correct answer, scored as 1 for correct and o for
incorrect, with a total scale of 0 to 10. The Cronbach's Alpha value of the FLUUSQ was
calculated as 0.821.

Statistical Analysis

Descriptive statistics (n, %, mean+standard deviation (SD), min-max) were used. The
normality of distribution was investigated by the Kolmogorov-Smirnov test. Mann-
Whitney U test was used to compare the means of two independent groups while the
Kruskal Wallis H test was used for the comparison of three or more group means.
Tamhane's T2 test was used as a post hoc test. Data were analyzed in Statistical Package
for the Social Sciences 23.0 (SPSS 23.0) (IBM Corp. Armonk, NY: USA. Released 2012)
with p<0.05 considered statistically significant.

Results

The distribution of participants' correct responses to the FLUUSQ is presented in Table
1. The mean FLUUSQ score was 6.20+2.81 (median: 7.0; range: 0—10). Among the
questions related to nutritional content and values, the most correctly answered was
“How many grams of protein are in 100 grams of the product?” (75.7%), while the least
correctly answered was “Which ingredient is the highest in the product?” (22.6%).
Regarding label comparison, the most correctly answered question was “Which labeled
product contains less fiber in one serving (30 g)?” (77.4%), while the least correctly
answered was “According to the labels, which labeled product should a person with
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sesame allergy not consume?” (57.3%). Furthermore, 76.7% of participants correctly
answered the question related to storage and consumption.

Table 1. Distribution of participants' correct answers to the FLUUSQ

LABEL 1 LABEL 2 LABEL 3 LABEL 4
NUTRITION FACTS NUTRITION FACTS NUTRITION FACTS NUTRITION FACTS
5 servings per package 4 servings per package 6 servings per package 3 SE'Vi"EF per can
Serving size 4 pieces (30g) || Serving size 2 pieces (30g) | | Serving size 5 pieces (30g) | | Serving size 60g
i Energy and Nutrients 100 %Daily || Energy and Nutrients  100g %Daily i %Daily
Energy and Nutrients 100 g ?;::z &Y £ Value! Value* Energy and Nutients 00g Value*
- 1 E i 1 1
Energy (kifkcal) 2016/482 24% || Energy (kj/keal) 1836/436 %22 || Energy (ki/keal) 1889/450 223 || Energy (ki/keal 807/193 10
Fat (g) 10,3 %15
Fat (g) 208 30% || Fat (g) 13 518 || Fat e) v 2% T ”
o, aturated fat (g] X
Saturated fat (g) 10,4 529 Saturated fat (g) 59 %30 Saturated fat(g) 94 47% o — . -
Trans fat 08 rbohydrates (g]
Carbohydrates (g) 68,0 26% Trans fat (g) 0 (e) Tom! @ 0 %0
Carbohydrates 7 28% otalsugar {8,
Total sugar (g) 350 39% || Carbohydrates (g) 70 %27 ydrates (g -
Totalsugar (g) 21 23% Fiber (g) 0 %0
Fiber (g) 32 13% Total sugar (g) 21 %23 "
Fiber (g) 18 7% || Protein () 237 %47
Protein (g) 4,0 8% Fiber (g) 51 %20 - salt (g) 1,7 %3
Protel o o2 || Protein (&) 59 11% g —
Salt (g) 0,1 29 || Protein (g) d Salt (@) 2 0% *Indicates the reference intake (RA) value (8400 kJ/2000 keal) of
, 4
*Indicates the reference intake (RA) value (8400 ki/2000kcal) || Salt (8) 09 %15 e—— —— L verage il
*Indicates the reference intake value
ofanaverage adut “Incicates the reference intake (RA) value (8300 KI/2000 | | kca) of an average adt, Ingredients: Tuna,sunflower ol <3l
ingredients: Wheat flour, sugar, vegetable oils (palm, || kcal) of an average adult — 'After opening the packaging, the product should be stored in the
3 I I
sunflower), corn s‘(ar(h, cocoa powder (5‘13%), egg, hazelnut Ingredients: Wheat flour, whole wheat flour 24%, Lgfﬂ:&ﬁ::e:ﬁﬁlot;;;;%fr,lxsvet,a:‘;i” S[sfu’:]:::::; refrigerator in a sealed manner by adding oil to cover the
purz:, salt, baking agents, whole milk powder, whey vegetable oil {palm, sunflower, cotton, canole), sugar, agents (ammanium hydrogen carbonate, sadium hydrogen imdy::t It is recommended to consume within 2 days after
e ised egg, malt extract (barley product), raising | | carbonate, disodium diphosphate], molasses, caramel T;’: rfmmmm ded consumption. date (TETT) s on the
May contain traces of sesame and other nuts. agents [ammanium hydrogen carbanate, sadium hydrogen | | (sugar, milk cream), salt, flavourings (milk), egg, nuts, || oo ETT: 15012022) h
carbanate, sodium acid pyrophosphate, invert sugar syrup,) | | emuisifer (soya lecithin), flour treatment agent (sodium | LEECee & 115 1T 007
whey powder (dairy product), skimmed milk powder, bran, | | metabisulphite).
i i -
salt, flavourings, emulsifier (sodium stearol-2-lactylate), Contains Wheat, Gluten, Milk, Eggs, Nuts, Soya, Sulphites.
colouring (caramel).
Contains Gluten, Dairy and Egg. May contain traces of Soya
product and Sesame.

Questionnaire n %
Nutrient content and values

Which ingredient is the highest in the product? 91 | 22.6
How many grams of protein are in 100 grams of the product? 305 | 75.7
What is the energy value of 1 serving (30 g) of the product? 171 | 42.4
How many grams of fiber does 1 serving (30 g) of the product contain? 225 | 55.8
If you want to meet 34 grams of your daily carbohydrate needs from this product, how | 253 | 62.
many grams should you consume? 8
Label comparison

A person who has already met about 80% of their daily fat requirement would exceed their | 305 | 75.7
daily requirement if they consumed 100 g of which labeled product?

Which labeled product contains less fiber in one serving (30 g)? 312 | 77.4
Which labeled product would you prefer to reduce saturated fat consumption? 297 | 73.7
According to the labeling, which labeled product should a person with sesame allergy not | 231 | 57.3
consume?

Storage and consumption information

How soon after opening should canned tuna be consumed? 309 | 76.7

Table 2 presents the descriptive characteristics and comparison of FLUUSQ total scores
with participants' descriptive characteristics. The mean age was 36.32+12.25 years
(median: 34, range: 18—65). Among them, 50.1% were male, 51.1% single and 64.7% had
at least an associate degree. The results showed that 70.7% of the participants were
employed and 46.7% of them reported that their income was equal to their expenses.
Among the participants, 25.6% had at least one physician-diagnosed chronic disease, and

143
Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.

Web site: https://dergipark.org.tr/en/pub/igusabder
Contact: igusabder@gelisim.edu.tr


https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 140-152.

52.3% had a BMI within the normal range. Only 25.1% of the participants had prior
nutrition education. Participants who were younger than 35 (p=0.005), single
(p=0.001), had an associate's degree or higher (p<0.001), and had previous nutrition
education (p<0.001) had significantly higher FLUUSQ scores.

Table 2. Comparison of the total scores of the FLUUSQ and the descriptive
characteristics of the participants

n(%) X+SS Test value P

Gender
Female 201(50.1) | 6.40+2.71

-1.320! 0.187
Male 202(49.9) | 6.00£2.90
Age
<35 204(50.6) | 6.65+2.55

-2.790! 0.005™
>35 199(49.4) | 5.74+3.00
Marital Status
Married 197(48.9) | 5.62+3.11

_ -3.318! 0.001""

Single 206(51.1) | 6.75+2.37
Education status
High school and below 142(35.2) | 5.18+3.06

-5.023! 0.000™"

Associate's degree and above 261(64.8) | 6.76+2.50

Income status

Income < expense 114(28.3) | 6.17+2.73
Income = expense 188(46.6) | 6.23+2.82 0.1982 0.906
Income > expense 101(25.1) | 6.19+2.90
Employment status
Working 285(70.7) | 6.32+2.71
_ -0.8971 0.370
Not working 118(29.3) | 5.92+3.03
Nutrition education status
Yes 101(25.1) | 7.21+2.41
-4.269! 0.000™
No 302(74.9) | 5.86+2.86
Chronic disease
Yes 103(25.6) | 6.10+2.86
-0.362! 0.718
No 300(74.4) | 6.24+2.80
BMI
Underweight 16(4.1) 6.87+1.96
Normal weight 211(52.3) | 6.37+2.74
. 3.4317 0.330
Overweight 134(33.2) | 5.95+2.85
Obese 42(10.4) | 5.88%3.25

¥*p<0.05, **p<0.01, ***p<0.001, 'Mann Whitney U test, 2Kruskal Wallis H test

Table 3 shows nutrition claims and food label information checked by participants. The
most read claims were 'trans-fat-free' (48.9%), 'rich in fiber' (39.1%), and 'vitamin and
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mineral source' (33.3%), while expiration date (82.3%), ingredients (60.7%), and shelf
life (54.2%) were the most checked label details.

Table 3. Nutrition claims and food label information checked by participants

n %

Nutrition claims read on food labels (n=302)*
Trans-fat-free 186 | 48.4
Rich in fiber/ Source of fiber 150 | 39.1
Source of vitamins and minerals 128 | 33.3
Sugar-free 120 | 31.3
Protein source 109 | 284
Lactose-free 65 | 16.9
Gluten-free 56 | 14.6
Other 3 0.8
Information checked on food labels (n=302)*

Expiration date 316 | 82.3
Ingredients 233 | 60.7
Shelf life 208 | 54.2
Additives 181 | 47.1
Sugars 145 | 37.8
Fats 138 | 35.9
Calories 132 | 34.4
Origin 119 | 31.0
Protein 108 | 28.1
Vitamin/mineral 87 | 22.7
Carbohydrate 79 | 20.6
Servings 70 | 18.2
Sodium/salt 63 | 16.4
Allergens 65 | 16.9
Cholesterol 58 | 15.1

* Indicates the number of participants who selected any option in a multiple-choice
question.

Table 4 compares FLUUSQ scores with food label use. Most participants (86.8%)
preferred grocery stores, 24.6% consistently checked labels, and 52.4% read them when
purchasing. Additionally, 47.1% checked labels for nutrition, 46.2% for health, and
89.6% reported understanding label information. Supermarket shoppers had lower
FLUUSQ scores than those using local groceries (p=0.044) or online shopping
(p=0.038). Higher scores were observed among participants who sometimes (p=0.002)
or always/most of the time (p<0.001) used food labels, checked for nutrition (p<0.001)
and health reasons (p=0.012), used nutrition statements (p=0.001), and reported
understanding label information (p=0.002). Participants who read nutrition labels both
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during and after purchase had higher scores than those who did not (p=0.004), read only
after purchase (p=0.013), or only while purchasing (p=0.017).

Table 4. Comparison of participants' FLUUSQ score and food label use characteristics

n X+SS Test value P
Shopping place preference
Market? 350(86.8) | 6.31+2.73
Weekly street marketsP 43(10.7) | 5.00+3.27 7.7621 0.021"
Internetc 10 (2.5) 7.4042.27
Frequency of checking food labels in shopping
Always or most of the timed 215(53.3) | 6.86+2.42
Sometimese 108(26.8) | 6.11+2.74 32.2621! 0.000™"
Rarely or neverf 80(19.9) | 4.55+3.19
Timing of reading food label information
I don't reads 19(4.7) 3.53+3.41
While purchasing the producth 211(52.4) | 6.26+2.76
_ _ 23.1331 0.000™"
After purchasing the product! 31(7.7) 5.00+2.72
Both while purchasing and after purchasingi 142(35.2) | 6.74+2.55
Use of food labels for nutritional needs
No 213(52.9) | 5.57+2.98
-4.5692 0.000
Yes 190(47.1) | 6.91+£2.42
Use of nutrition labels for health needs
No 217(53.8) | 5.80+3.08
-2.5062 0.012"
Yes 186(46.2) | 6.67+£2.39
Using any nutritional claim
No 101(25.1) | 5.35+3.11
-3.2482 0.001""
Yes 302(74.9) | 6.49+2.64
Understanding the information on the food labels
No 42(10.4) | 4.79+3.14 .
-3.1212 0.002
Yes 361(89.6) | 6.37+2.73

‘p<0.05, “'p<o0.01, "p<o0.001, Kruskal Wallis H test, 2Mann Whitney U test,
Tamhane T2 was used to Post-Hoc Comparisons: b<a,c; f<d,e;g<h,j;i<j

Discussion

This study examined consumers' ability to use and understand food labels and the factors
affecting this ability. About one-quarter of participants had prior nutrition education,
and their mean FLUUSQ scores were significantly higher than those without such
education. Consistent with the literature, individuals with nutrition knowledge are more
successful in reading, understanding, and interpreting food labels*>-14. Additionally, food
labeling and nutrition education interventions have been shown to improve label use and
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comprehension'727, and consumers who have better nutrition knowledge use food labels
more frequently than those with moderate or limited knowledge=8.

Influence of Demographic Characteristics

Younger individuals, those with higher levels of education, higher income, literacy, and
numeracy skills are more likely to understand food labels®416.29, Demographic factors
such as age, education, and income also influenced FLUUSQ scores. In addition,
education level was found to increase the likelihood of correct answers in food content
and label comparison tasks?s. Similarly, Sinclair et al. found that participants with higher
levels of education were more successful in tasks requiring calorie calculationse.
Consistent with prior research, participants younger than 35 years of age and those with
at least an associate degree had significantly higher FLUUSQ scores, highlighting the
influence of education and age on nutritional label comprehension®82528-30, Higher
social class and income levels have a positive impact on consumers' knowledge,
comprehension, and interpretation skills regarding food labels2528-31, In contrast, mean
FLUUSQ scores did not differ by income or employment status. This may be due to
differences in how income status is classified in the literature compared to our study.
Although no significant difference was observed between gender and mean FLUUSQ
scores, previous studies have reported mixed results. Some suggest that women may
better understand nutrition labels than men429, while other show no significant gender
differences in the judgment of the amount of a particular nutrient?s. Additionally, some
studies in the literature reported that gender did not affect calculation, and
interpretation questions on labels'3283°. Notably, Aryee et al. Found that men
understood the food label betters2. This difference may be attributed to variables such as
education and gender roles that can influence men's and women's understanding of food
labels%:32. Marital status also appeared to influence food choices and health outcomes,
married men and women are less likely to purchase unhealthy foodsss. Singles had
significantly higher mean FLUUSQ scores, which may be influenced by age, given the
regional average marriage ages of 26.1 for women and 29 for men=°.

Presence of Chronic Disease and Body Mass Index

Individuals who pay attention to health and healthy eating are more likely to use food
labels34.

Some studies report that consumers with chronic diseases, such as diabetes and
cholesterol issues, are more aware of food labels and have a better understanding of
reference intake?35, while Rothman et al. found higher food label comprehension among
individuals without chronic diseases2®. In contrast, the present study did not find a
significant association between the presence of chronic disease and FLUUSQ scores.
Similarly, no significant relationship was observed between BMI and FLUUSQ scores.
Some studies align with our findings?%:30:3¢, while Kim et al. found that obesity influenced
food label reading skills’s. These inconsistencies may be due to factors that affect health
motivation and health behaviors independent of BMI, such as weight satisfactions”.

Food Label Use and Shopping Habits

Participants most frequently read nutritional claims on food labels were trans-fat-free
(48.9%), rich in fiber/fiber sources (39.1%), and vitamin and mineral sources (33.3%).
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Similarly, Gezmen-Karadag and Tiirkozii reported that the most frequently read claim
was trans-fat-free®. Claims of trans fats appear to be important for consumers?’.
Consistent with prior research conducted in Tiirkiye, the most important information for
consumers is the expiration date¢:18,

Numeracy skills are reported to be the strongest inhibiting factor for label use, and
people who dislike numbers and report that they are not good at using numbers are less
likely to use food labels34. In our study, calculation-based questions had lower correct
response rates, consistent with literature showing that consumers often struggle with
interpreting reference intake values and portion sizes®27. Previous studies also report
difficulties in calculating nutrient content, emphasizing the importance of arithmetic and
interpretive skills29:31,

Participants who preferred supermarkets had significantly higher FLUUSQ scores than
those shopping at weekly street markets or online. This may explain the difference, as
lower exposure to food labels among weekly street market shoppers could reduce their
motivation to engage with nutritional information and hinder label comprehension
skills38. Participants who used food labels sometimes or always/most of the time had
significantly higher FLUUSQ scores compared to those who rarely or never used them.
Also, participants who read labels both while purchasing and after purchasing
demonstrated the highest FLUUSQ scores. Similarly, Sinclair et al. found that
participants who reviewed nutrition labels were more accurate in calorie estimation
taskss©. Moreover, Gonzalez-Vallejo et al found that participants who reported frequent
use of the nutrition facts table made more accurate judgments using the labels9. Health
and nutrition are among the most frequently reported reasons for reading food labels®.
In our study, participants who checked food labels for nutrition and health needs used
nutritional claims and understood the information on food labels had significantly higher
FLUUSQ scores. Similarly, Gomes et al. found that more than half of the participants
who thought it was important to look for information on food labels answered the food
choice question correctly2.

A primary limitation of our study is that the FLUUSQ has not undergone any formal
validation. Moreover, reliance on self-reported data introduces potential response bias.
Additionally, data collection was restricted to Kirklareli, motivations underlying food
label use were not explored, and selection bias may limit the generalizability of the
findings. Despite these limitations, the FLUUSQ demonstrated good reliability, and the
large sample size collected through face-to-face data collection enhances the study’s
robustness. Furthermore, this study is expected to contribute to the development of
policies and educational programs aimed at promoting healthier food choices by
highlighting the critical role of consumer understanding and use of food labels in
fostering healthy eating habits.

Conclusion

Consumers' ability to use and understand food labels was above the intermediate level
and influenced by demographic factors such as age, education, marital status, and prior
nutrition education. Higher FLUUSQ scores were observed in participants under 35,
single, with an associate’s degree or higher, and those with nutrition education. Frequent

label users, supermarket or online shoppers, and those checking labels for health reasons
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also scored higher. Given the link between healthy food choices and chronic diseases,
food labeling is a key strategy. Promoting its effective use requires enhancing nutrition
education and improving label accessibility, especially for vulnerable groups like the
elderly and those with low education levels.
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Breastfeeding Attitudes of Women Who Get Pregnant During the Lactation
Period”

Emine AKSUT AKCAY**, Demet CAKIR***

Abstract

Aim: This study aimed to evaluate the breastfeeding attitudes of women who became pregnant while still
lactating.

Method: The study used a cross-sectional and descriptive research design. The sample consisted of 144
pregnant women who were in the lactation period and were admitted to the Gynecology and Obstetrics
Polyclinic of a hospital in a city center for pregnancy examination between March 22, 2022, and July 1, 2022.
The data were collected by face-to-face interview method, using the "Personal Information Form" and the
"Breastfeeding Attitude Evaluation Scale (BAES)" data collection instruments.

Results: The majority of pregnant women (49.3%) were in the 18-25 age group, with a mean age of
26.34+5.59 years. It was found that 29.8% of the pregnant women were primary school graduates, 85.4%
were unemployed, 57.7% were living in the district, and 64.6% living in a nuclear family. Pregnant women
with 2—3 previous pregnancies, one living child, a prior vaginal delivery, a history of giving birth to both a
girl and a boy, and an interpregnancy interval of 17 months or more had higher average BAES total scores.
In addition, it was determined that there was a significant difference between mode of delivery, the baby's
gender, whether the pregnancy was planned, the time between this and the previous pregnancy, and the
BAES total score (p < 0.05). It was determined that the variables of place of residence, gender of the baby,
and whether this pregnancy was planned were significant predictors of BAES. It was found that the attitudes
toward breastfeeding of pregnant women who had planned pregnancy and who were living in the city center
were significantly higher.

Conclusion: The study showed that the attitudes toward breastfeeding among women who experienced
pregnancy during the lactation period were influenced by several factors, including the sex of the baby, place
of residence, and planned pregnancy status. In order to improve the breastfeeding attitudes of women who
become pregnant during the lactation period, reproductive health training should be organized especially
for women living in rural areas and their pregnancies should be planned.

Keywords: Lactation, pregnancy, attitude.
Emzirme Doneminde Gebe Kalan Kadinlarim Emzirme Tutumlar:
Oz
Amac: Bu calisma, emzirme déneminde gebelik yasamis kadinlarin tutumlarini degerlendirmeyi
amaclamaktadir.

Yontem: Calismada kesitsel ve tamimlayici bir arastirma tasarimi kullanilmistir. Arastirmanin 6rneklemini
22 Mart 2022 ile 1 Temmuz 2022 tarihleri arasinda bir sehir merkezindeki hastanenin Kadin Hastaliklar1 ve

Ozgiin Arastirma Makalesi (Original Research Article)

Gelis / Received: 08.01.2025 & Kabul / Accepted: 27.03.2025

DOI: https://doi.org/10.38079/igusabder.1616050

* This study was presented as an oral presentation at the 10th International 14th National Midwifery Students Congress
(May 16-18, 2024).

** Lecturer Dr. Kahramanmaras Siitcii imam University, Faculty of Health Sciences, Department of Midwifery,
Kahramanmaras, Tiirkiye. E-mail: bau_sirinim@hotmail.com https://orcid.org/0000-0002-2056-4597

“* Asst. Prof. Dr., Tokat Gaziosmanpasa University, Health Sciences, Department of Midwifery, Tokat, Tiirkiye.

E-mail: demet.cakir@gop.edu.tr https://orcid.org/0000-0003-4794-516X

ETHICAL STATEMENT: Ethics committee approval was obtained from the Clinical Research Ethics Committee of a
state university (Date: 16.12.2021, No: 01-01.11) and institutional permission from the state hospital where the
research data were collected (Date: 22.03.2022, No: E-96172664-050.06.04).

153
Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.

Web site: https://dergipark.org.tr/en/pub/igusabder
Contact: igusabder@gelisim.edu.tr


https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr
https://doi.org/10.38079/igusabder.1616050
mailto:bau_sirinim@hotmail.com
https://orcid.org/0000-0002-2056-4597
mailto:demet.cakir@gop.edu.tr
https://orcid.org/0000-0003-4794-516X

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 153-165.

Dogum Poliklinigine gebelik muayenesi i¢in bagvuran 144 emzirme dénemindeki gebe kadin olusturmustur.
Veriler yiiz yiize goriisme yontemi ile “Kisisel Bilgi Formu” ve “Emzirme Tutumunu Degerlendirme Olcegi”
veri toplama araglar1 kullanilarak toplanmustir.

Bulgular: Gebelerin c¢ogunlugu (%49,3) 18-25 yas grubunda olup, yas ortalamasi 26,34+5,59'dur.
Gebelerin %29.8'inin ilkokul mezunu oldugu, %85,4liniin calismadigl, %57,7'sinin ilgede yasadig1 ve
%64,6'sin1n ¢ekirdek ailede yasadig1 saptanmistir. Gebelik sayis1 2-3 olan, yagayan 1 ¢ocugu olan, daha 6nce
normal dogum yapmuis olan, daha 6nce kiz bebek dogurmus olan, daha 6nce erkek bebek dogurmus olan ve
gebeligi ile 6nceki dogumu arasinda 17 ay ve daha fazla siire olan gebelerin Emzirme Tutumunu
Degerlendirme Olcegi toplam puan ortalamalar1 daha yiiksektir. Ayrica dogum sekli, bebegin cinsiyeti,
gebeligin planl olma durumu, bu gebelik ile bir 6nceki dogum arasinda gegen siire ile Emzirme Tutumunu
Degerlendirme Olcegi toplam puani arasinda anlamh bir fark oldugu tespit edilmistir (p<0,05). Yasanilan
yer, bebegin cinsiyeti ve bu gebeligin planli olup olmamas1 degiskenlerinin emzirme tutumu iizerinde
anlaml yordayicilar oldugu belirlenmistir. Gebeligi planli olan ve sehir merkezinde yasayan gebelerin
emzirmeye yonelik tutumlarinin anlamh olarak daha yiiksek oldugu bulunmustur.

Sonugc: Calismada, emzirme doneminde gebelik yasayan kadinlarin emzirmeye yonelik tutumlarmin
bebegin cinsiyeti, ikamet yeri ve planlanan gebelik durumundan etkilendigi belirlenmistir. Emzirme
doneminde gebelik yasayan kadinlarda emzirme tutumunun arttirilmas: igin 6zellikle kirsal bolgelerde
ikamet eden kadinlara iireme saghig egitimleri diizenlenerek gebeliklerinin planl olmasi saglanmalidir.

Anahtar So6zciikler: Laktasyon, gebelik, tutum.

Introduction

Breastfeeding is of great importance for the health of both the mother and the newborn.
Breast milk is a unique food that can provide all the nutritional requirements for the
growth and development of the infant after birth'. Breast milk is produced specifically
for each mother’s infant, and its nutrient content varies according to the characteristics
and needs of the infant. This characteristic makes breast milk a miraculous food*2. Breast
milk is the most important health investment made in infancy, with long-term benefits
into adulthood®s. The World Health Organization (WHO) and The United Nations
International Children's Emergency Fund (UNICEF) recommend that breastfeeding be
initiated within the first hour of life, continued until two years of age with exclusive
breastfeeding for the first six months, and continued with safe and appropriate
complementary foods®3.

The United Nations International Children's Emergency Fund (UNICEF) reports that in
2020, 44% of newborns aged 0-5 months were exclusively breastfed, while 69% of infants
aged 12-15 months and 44% of infants aged 12-23 months continued to receive breast
milks. In Turkey, data from the Turkish Demographic and Health Survey (TDHS) 2018
show that 41% of newborns aged 0-6 months are exclusively breastfed, while 33.5% of
children aged 20-23 months continue to receive breast milk. The average duration of
breastfeeding in Turkey is 16.7 months3-5.

There are mothers who breastfeed throughout their second pregnancy. This practice is
known as gestational breastfeeding. In this case, mothers must decide whether to wean
their breastfed child or continue breastfeeding. Breastfeeding and pregnancy are among
the most deeply rooted cultural taboos in societies®. Many breastfeeding women choose
to stop breastfeeding when they become pregnant. There are important factors that
discourage mothers from trying to continue breastfeeding during pregnancy. Mothers
and health professionals are concerned about the impact of breastfeeding on preterm
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birth, miscarriage, or low birth weight. In addition, mothers are often uncertain about
whether breastfeeding will affect their energy reserves or the nutrition of the fetus. It has
been reported that the bodies of pregnant women who are properly nourished are able
to support both the breastfed child and the fetus. It has also been noted that inadequate
nutrition can negatively affect the nutrients that the fetus needs for development and
growth?.

A literature review suggests that breastfeeding during pregnancy and tandem
breastfeeding in the postpartum period are quite common3°. Some physicians argue
that breastfeeding during pregnancy may trigger preterm labour due to oxytocin release
stimulated by nipple activity. Studies have shown that less oxytocin is released during
breastfeeding and that the uterus becomes “desensitized” to oxytocin during pregnancy.
Despite the administration of synthetic oxytocin, it has been observed that contractions
do not start in breastfeeding women if labour is not due%*. In our culture, breastfeeding
during pregnancy is considered as ‘stealing the right of the baby to be born’ and it is
believed that it is not right by our religion, so mothers who are found to be pregnant
during lactation are directed to stop breastfeeding immediately'2. However, according to
the results of the study, there was no significant correlation between the occurrence of
risky conditions during pregnancy, the risk of difficult delivery, neonatal APGAR
(Activity, pulse, grimace, appearance, respiration) score and birth weight between
women who continued breastfeeding during pregnancy and women who did not continue
breastfeeding during pregnancy©. Pregnant women who are breastfeeding may
discontinue breastfeeding for a variety of reasons, including concerns about religious
appropriateness, fears that their breastfed baby may become ill, and concerns about
potentially violating the rights of the unborn child. However, the literature suggests that
tandem breastfeeding provides a protective effect against disease in infants under two
years of age, has a positive effect on the psychological well-being of both infants and
reduces potential sibling rivalryo-2.

Material and Methods

Research Type

This study employed a descriptive cross-sectional research design.
Study Population and Sample

The study population consisted of pregnant women who presented to the gynecology and
obstetrics outpatient clinic of a hospital affiliated with the Ministry of Health between
March 22, 2022 and July 1, 2022. The G*Power 3.1 program was used to determine the
sample size. The sample size was calculated according to the recommendations of Cohen
(1988)3 regarding the average effect size; and, in line with the two-sided hypothesis
method, it was determined that 131 pregnant women should be included in the study
with an effect size of H1 = 0.24, a confidence level of 80%, and a margin of error of 5%.
After accounting for potential data loss (10%), the study was completed with a total of
144 pregnant women. As a result of the post hoc analysis at the end of the study, the
power was 0.83 (1-f=0.83) with 144 pregnant women.

The study included mothers who were over 18 years of age, between 13 and 42 weeks of
pregnancy, had a healthy pregnancy, conceived during the lactation period, breastfed
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their infant for at least 30 days during pregnancy, and were required to be literate and
free of mental or communication disorders.

Data Collection Tools: The data were collected using the Personal Information Form
and the Breastfeeding Attitudes Evaluation Scale.

Personal Information Form: The form was developed by the researchers through a
review of the literature and included a total of 20 questions, including mothers’
sociodemographic (age, education, employment status) and obstetric (number of
pregnancies, number of children, mode of delivery, duration of breastfeeding)
characteristics.

Breastfeeding Attitude Evaluation Scale (BAES): The scale was developed by
Arslan in 1997 to provide a measurement tool for assessing breastfeeding attitudes of
postpartum mothers, by examining different dimensions of breastfeeding. The scale
evaluates characteristics that may influence breastfeeding attitudes, such as attitudes
toward breastfeeding related to the mother herself, other individuals, and society, and
breastfeeding as a woman's specific function. The scale consists of 46 items on a 5-point
Likert scale, with 22 positive and 24 reverse-coded items. The score for the positive items
is 88, while the score for the negative items is 96. Since the positive attitude items are
scored as strongly agree (4), agree (3), neither agree nor disagree (2), somewhat agree
(1), and strongly disagree (0), and the negative attitude items are scored between
strongly agree (0), and strongly disagree (4), the highest score that can be obtained on
this scale is 184. Higher scores on the scale indicate mothers' positive attitudes toward
breastfeeding'4. In this study, Cronbach's alpha internal validity coefficient of the scale
was calculated to be 0.86.

Statistical Analysis

The data obtained in the study were analyzed using the Statistical Package for Social
Sciences (SPSS) 22.0 software package. Descriptive statistical analyses were used to
evaluate the data. The independent samples t-test was used to assess the difference
between the two means, given the normal distribution of the data. In addition, a one-way
analysis of variance was used for three or more variables (Tukey's test was used to
determine which group mean differed from the others in case of homogeneity, and
Tamhane's T2 test was used when homogeneity was not present). Multiple linear
regression analysis was used to evaluate the variables believed to influence the
Breastfeeding Attitude Evaluation Scale, with a significance level of p<0.05.

In assessing the normality of the data, Kolmogorov-Smirnov test statistics and p-values,
as well as skewness and kurtosis coefficients, were examined to determine the
distribution from which the data of the variables were drawn. According to the
recommendations of Tabachnick and Fidell (2013)5, the distribution of the data was
accepted to be within normal limits when the p-value was greater than 0.05 or the
skewness and kurtosis coefficients were within +2 limits.

Ethical Aspect of the Study

Ethical approval was obtained via e-mail from Arslan (1999)5, who conducted the
validity and reliability of the Breastfeeding Attitude Assessment Scale in Turkish. Ethics
committee approval was obtained from the Clinical Research Ethics Committee of a state
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university (Date: 16.12.2021, No: 01-01.11) and institutional permission from the state
hospital where the research data were collected (Date: 22.03.2022, No: E-96172664-
050.06.04). Written informed consent and verbal assent were obtained from the
pregnant women who participated in the study. The study was conducted in accordance
with the principles of the Declaration of Helsinki.

Results

Table 1. Distribution of socio-demographic characteristics of the pregnant women and
comparison with the total score of the Breastfeeding Attitudes Evaluation Scale (BAES)

. e BAES total
Characteristic n % Test value/p
X+SD
Mean BAES total score X = SD (min-max) 89.95+8.52 (min-max: 73-117)
Mean age X + SD (min-max) 26.34+5.59 (min-max: 18-40)
26 years and under 96 66.7 90.56+8.06 t=1.914
Age
27 years or older 48 33.3 87.90+5.33 p=0.056
Literate 28 19.4 85.89+7.26
Primary school 43 20.8 90.43+8.68 .
=2.359
Education status Secondary school 40 27.8 91.98+7.29 6
_ p=0.05
High School 27 18.8 89.96+9.77
University 6 4.2 92.00+10.67
Housewife 123 85.4 89.78+8.95
] F=0.289
Occupation Officer 13 9.0 90.23+5.19
- p=0.749
Worker/private sector 8 5.6 92.13+5.74
Mean age of spouse X + SD (min-max) 31.17+6.47 (min-max: 20-53)
31years and under 103 71.5 89.75+7.21 t=1.156
Age of spouse
32 years or older 41 28.5 87.46+4.90 p=0.203
Province 47 33.3 93.32+10.122
. — F=5.930
Place of residence District 83 57.7 88.17+7.012
pP=0.003
Village 13 9.0 89.15+7.91
Nuclear Family 93 64.6 90.84+9.24 t=1.681
Family type
Extended Family 51 35.4 88.35+6.81 p=0.095
Total 144 | 100.0

BAES: Breastfeeding Attitude Evaluation Scale, F: One-way Analysis of Variance, t:
Independent samples t-test, a: there is a significant difference between variables with the
same letter.

The mean total score of the BAES was 89.95+8.52. This score indicated that the attitudes
of women, who breastfed during pregnancy, toward breastfeeding were positive (Table
1).

The mean age of the pregnant women who participated in the research was 26.34+5.59
years, and 66.7% of them were in the 26 years and under group. A total of 29.8% of the
pregnant women were primary school graduates, 85.4% were housewives, the mean age

of their husbands was 31.17+6.47, 71.5% of their husbands were 31 years and under,
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57.7% were living in the district, and 64.6% were living in a nuclear family (Table 1). In
evaluating the mean scores obtained from the scale, it was found that pregnant women
between the ages of 18 and 25 years, university graduates, employees/workers in the
private sector, whose husbands were between the ages of 20 and 30 years, who lived in
the provincial center, and who had a nuclear family type had a higher mean total score
on the BAES. In addition, there was a significant difference between the place of
residence and the total score on the BAES (p<0.05), while there was no statistical
difference between the other variables and the total score on the scale (p>0.05) (Table
1).

Table 2. Distribution of obstetric characteristics of the pregnant women and
comparison with total score of the Breastfeeding Attitudes Evaluation Scale (BAES)

L. BAES total Test
Characteristic n %
X+SD value/ p
Mean number of pregnancies X + SD (min-max) 3.33+1.32 (min-max: 2-
8)
2-3 pregnancies 85 59.0 91.27+8.83
. - F=2.945
Number of pregnancies | 4-5 pregnancies 50 34.7 87.64+7.99 6
p=0.05
6 and over 9 6.3 90.44+5.83
Mean number of living children X + SD (min-max) 2.71+1.24 (min-max: 1-7)
1 child 25 17.4 90.54+10.19 .
Number of living - =0.419
children 2-3 children 85 59.0 90.25+8.53 p=0.659
4 and over 34 23.6 88.79+7.26
Previous mode of Normal delivery 72 50.0 91.92+10.43 | t=2.792
delivery C-section 72 50.0 88.01+5.49 | p=0.006
Gender of baby in this Female 75 52.1 92.36+9.27 | t=3.658
pregnancy Male 69 47.9 87.36+6.79 | p=0.000
Gender of previous Female 76 52.8 89.39+7.38 t=-0.817
baby Male 68 47.2 00.584£9.67 | p=0.416
Planned status of this Yes 4 2.8 102.75+11.58 | t=3.141
pregnancy No 140 97.2 89.5848.17 | p=0.002
2-6 months 35 24.3 87.54+6.892b
Time between this . 7-11 months 79 54.8 89.65+7.54 | F=3.205
pregnancy and previous
delivery 12-16 months 25 17.4 02.84+10.912 | p=0.025
17 months and over 5 3.5 97.00+14.04P

Time between this pregnancy and

previous delivery (months) X + SD (min-max) 9.22+3.80 (min-max: 2-24)

Total | 144 |100.o‘

BAES: Breastfeeding Attitude Evaluation Scale, F: One-way Analysis of Variance, t:
Independent samples t-test, a-b: there is a significant difference between variables with
the same letter.

The mean number of pregnancies was 3.33+1.32, the mean number of living children
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was 2.71+1.24, and the mean time between this pregnancy and the previous childbirth
was 9.22+3.80 months. 50% of the pregnant women had 2-3 pregnancies, 59% had 2-3
living children, 50% had a normal delivery, and 52.1% had a female baby in the current
pregnancy, 52.8% of the women had a female infant in their previous pregnancy, 97.2%
of the women had an unplanned pregnancy, and 54.8% of the women had an interval of
7-11 months between this pregnancy and the previous birth (Table 2). In the evaluation
of the mean scores on the scale, pregnant women who had 2-3 pregnancies, had 1 living
child, had a normal previous delivery, had a baby girl, had a baby boy previously, and
had an interval of 17 months or more between their pregnancy and their previous birth,
had higher average BAES total scores. In addition, it was determined that there was a
significant difference between the mode of delivery, gender of the baby, the planned
status of the pregnancy, the time between this pregnancy and the previous birth, and the
BAES total score (p<0.05), while there was no statistically significant difference between
other variables and the total scale score (p>0.05). The results showed that the attitude
toward breastfeeding was significantly higher among pregnant women with a planned
pregnancy (Table 2).

Table 3. Distribution of pregnant women according to their characteristics related to
breastfeeding and comparison with the total score of the Breastfeeding Attitude
Evaluation Scale (BAES)

BAES total Test

Variable n % X+ SD value/p

One month 29 20.1 87.07+7.102
How long she breastfed her previous Two months 42 29.2 87.68+7.33P F=5.113
baby during pregnancy Three months 42 28.5 91.12+9.77 p=0.002

Four months and over 32 22,2 93.97+7.832b
Opinion on breastfeeding success G00(§1 21 146 | 94.43%10.25! F=4.667
during pregnancy Medium 95 66.0 89.79+7.80 p=0.011

Poor 28 19.4 87.14+8.392
Opinion on whether breastfeeding Yes 107 74.3 88.87+8.642
during pregnancy is harmful to the No 2 1.4 89.00+5.65 F=3.684

. p=0.028

unborn baby Don't know 35 24.3 03.29+7.49?

I should continue

breastfeeding 6 42 92.67+7.097

I should stop breastfeeding : ’ )
Opinion on breastfeeding when It is more convenient to feed | /> 506 87.48+6.92 .
learning about present pregnancy my previous baby with F=6.059
while breastfeeding formula 7 49 86.00+6.38 p=0.001

Both my unborn baby and

the baby in my arms need 58 403 9319%9.56"

me.
The presence of a person \fvho is Yes 140 97.2 80.0148.63 t=-0.368
opposed to her breastfeeding her No 4 28 91.5042.38 p=0.714
baby during pregnancy ’ ’ ’
Opinion on abortion when le‘arning Yes o 6.9 91.80£9.56 t=0.710
about present pregnancy while No 134 93.1 80.81+8.46 p=0.479
breastfeeding ’ ’ ’ ’
Opinion on using a family planning Yes 134 93.1 89.84+8.70 t=-0.556
method when this pregnancy ends No 10 6.9 01.40+5.54 p=0.579
Total 144 | 100.0

BAES: Breastfeeding Attitude Evaluation Scale, F: One-way Analysis of Variance, t: Independent
samples t-test, a-b: there is significant difference between variables with the same letter

A total of 29.2% of the pregnant women breastfed their babies for two months during
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pregnancy, 66.0% of these women rated the success of breastfeeding during pregnancy
as moderate, 74.3% believed that breastfeeding during pregnancy was harmful to the
baby, 50.6% of the women indicated that they would stop breastfeeding if they found out
they were pregnant while breastfeeding, 97.2% of the women experienced resistance to
breastfeeding their babies during pregnancy, 93.1% of the women would not consider
terminating their pregnancy when they learned they were pregnant while breastfeeding,
and 93.1% would consider using a family planning method after this pregnancy (Table
3). The mean scores from the scale showed that women who breastfed for four months
or more during pregnancy, those who felt their breastfeeding experience was successful,
those who didn't know whether breastfeeding could harm the unborn baby, those who
planned to continue breastfeeding during pregnancy, those who didn't plan to use birth
control after discovering they were pregnant, who had no family members that oppose
breastfeeding during pregnancy, those who considered terminating their pregnancy
while breastfeeding, and those who didn't consider family planning methods after this
pregnancy had higher mean total scores on the BAES. When the total score of the BAES
was compared with various variables, a significant difference was observed in factors
such as duration of breastfeeding the previous baby, perception of breastfeeding success
while breastfeeding the current baby during pregnancy, concerns about potential harm
to the unborn baby from breastfeeding during pregnancy, and perceptions about
breastfeeding upon discovery of pregnancy during breastfeeding (Table 3).

Table 4. Breastfeeding Attitude Evaluation Scale total score regression analysis

Independent variables of the Breastfeeding B SE . 95% CL
Attitude Evaluation Scale o p Lower | Upper
Place of residence -2.303 | 1.100 | 0.040 | -4.496 | -0.110
Previous mode of delivery 0.026 1.610 0.087 -3.158 3.211
Gender of baby in this pregnancy -3.055 | 1.330 | 0.024 | -5.703 | -0.406
Gender of previous baby -0.400 1.361 0.769 -3.093 2.293
Planned status of this pregnancy -9.513 | 4.064 | 0.021 | -17.553 | -1.473
Time between this pregnancy and previous delivery 1.931 1.006 0.057 -0.058 | 3.920
How long she breastfed her previous baby during 0.718 0.943 0.448 -1.148 2.583
pregnancy

Opinion on breastfeeding success during pregnancy -0.513 1.431 0.721 -3.343 2.318
Opinion on whether breastfeeding during pregnancy is

harmful to the unborn baby 1.407 0.936 0.135 -0.444 3.258
Opinion on breastfeeding when learning about present

pregnancy while breastfeeding 0.720 0.740 0.326 -0.735 2.192
R=0.519 Rz=0.214 F=4.866 p=0.000*

*Multiple linear regression analysis

Analysis of the variables believed to affect pregnant women's BAES to predict BAES
scores showed that these 10 predictor variables had a significant relationship with BAES
(p<0.05). These variables explained 21.4% of the variance in breastfeeding attitudes. The
order of importance of these variables on the dependent variable was evaluated
according to the standardized regression coefficients, and the results showed that the
time between this pregnancy and the previous birth had the highest importance
(B=1.931), while the planned pregnancy had the lowest importance (f=-9.513). After
conducting significance tests on the regression coefficients, it was found that the
variables of place of residence, gender of the baby, and planned status of the current
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pregnancy were significant predictors of BAES (p<0.05) (Table 4).
Discussion

Breastfeeding is one of the most important health indicators in improving maternal,
infant, and community health. For this reason, it is stated that every newborn has the
right to be breastfed until the age of 2 years. The duration of breastfeeding in the world
and Turkey is not sufficient. In Turkey, about one-third of infants between 20-23 months
of age continue to receive breast milk4. Although many factors reduce the duration of
breastfeeding, the most important factor is frequent deliveries?®. In this study, almost all
participants had an unplanned pregnancy, and the interval between this pregnancy and
the previous birth was 7-11 months in more than half of the participants. In the literature,
similar to our study, it was found that attitudes toward breastfeeding were significantly
higher among pregnant women who had a planned pregnancy and who had an interval
of 17 months or more between their pregnancy and the previous birth7.

Despite the widely accepted benefits of breastfeeding, the rate of exclusive breastfeeding
for six months worldwide has not met the WHO recommendation®. In this study, 74.3%
of pregnant women believed that breastfeeding during pregnancy was harmful to the
baby, and half of them considered stopping breastfeeding when they discovered that they
were pregnant while breastfeeding. In addition, our study found that the majority of
pregnant women believed that there were people who would disapprove of them if they
breastfed their infant during pregnancy, they did not consider terminating their
pregnancies when they learned that they were pregnant while breastfeeding, and they
planned to use family planning methods after their current pregnancy. Studies have
shown that the majority of women breastfeed in the first trimester. This suggests that
mothers faced challenges in stopping breastfeeding promptly due to unplanned
pregnancies and lack of preparation, and they continued breastfeeding due to indecision
and ignorance until they finally stopped breastfeeding altogether9-2°. The results of this
study are consistent with the literature.

In our study, we found that variables such as place of residence, planned pregnancy, and
gender of the baby explained about a quarter of the variance in breastfeeding attitudes.
It has been determined that the breastfeeding attitude scale score average of women
living in villages is lower than those living in the city center, those who have unplanned
pregnancies are lower than those who have planned pregnancies, and those who have
male babies are lower than those who have female babies. In particular, it is vital that
health professionals provide education and counseling on reproductive health and
breastfeeding during pregnancy in order to ensure planned pregnancies. In addition, it
is also important to include people who can influence women's decisions about
breastfeeding and simultaneous breastfeeding during pregnancy in education and
counseling sessions. Considering that the breast milk rate in our country is 98%
immediately after birth®, emphasizing the importance of family planning during
postpartum and infant care, especially in primary health care settings, can significantly
affect attitudes towards breastfeeding?'. In the study conducted by Cinar et al. (2022) in
which they evaluated the breastfeeding attitudes of mothers who were pregnant during
the breastfeeding period, it was determined that the majority of mothers made an
unconscious decision about feeding their children because they were not given accurate
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and sufficient information about starting breastfeeding in the first hour of the baby's life,
giving breast milk, continuing breastfeeding during pregnancy, and simultaneous
breastfeeding?22.

In this study, it was determined that women with higher education levels had higher
average BAES scores and there was no significant difference between education level and
breastfeeding attitude. It was determined that women living in the city center had higher
average BAES scores than women living in villages and districts. In literature reviews, it
was determined that education level, region of residence and working status affected
women's breastfeeding levels23.24,

In the study by Cinar et al. (2022)22, it was stated that mothers who stopped
breastfeeding during pregnancy felt psychologically good and were happy with this
situation. Mothers usually go back and forth between breastfeeding and not
breastfeeding because they are worried about the health of their babies and children, and
their mood changes23. In this study, when asked what they thought about breastfeeding
when they learned that they were pregnant during the breastfeeding process, it was
determined that 50.6% of women considered stopping breastfeeding. Pregnancy during
breastfeeding is common in Tiirkiye and is mostly unplanned. In cases where
breastfeeding was terminated early, the mother became pregnant again during
breastfeeding in 5.7% to 29.2%25. For mothers who are reluctant to breastfeed, a new
pregnancy can be considered a valid reason to stop breastfeeding.

Breastfeeding attitude; It can be defined as the woman's view of breastfeeding, how she
manages the breastfeeding process, the way she adheres to it and her behavior. A positive
breastfeeding attitude ensures the early start and continuity of breastfeeding, supporting
not only the physiological but also the cognitive, emotional and spiritual development of
the baby, and ensuring and maintaining mother-baby interaction2¢. In this study, the
total BAES score average of women who breastfed during pregnancy was found to be
89.95+8.52. This result shows that women's breastfeeding attitudes are low. In the study
by Topaloglu Oren et al.2” evaluating postpartum breastfeeding attitudes, the total BAES
score average was 100.38-18.88; in the study by Golbasi and Koc¢2® evaluating women's
breastfeeding behaviors in the first six months after birth and the effect of prenatal
breastfeeding attitudes on postpartum breastfeeding, the total BAES score average of
women was found to be 111.36+12.02. It is seen that these results are higher than the
score average we obtained in our study. However, in the study by Yigitbas et al.20
evaluating breastfeeding attitudes and behaviors of mothers who gave birth in hospitals
in Trabzon, the total BAES score average was 76.34+18.81. It was determined from this
study that our findings are higher. Studies have shown that breastfeeding attitude
depends on the woman's level of knowledge about breastfeeding and breast milk,
duration and frequency of starting breastfeeding after birth, her breastfeeding
experiences, starting the first feeding with breast milk, skin-to-skin contact, social
support, health experience, the role models she sees regarding breastfeeding the time. It
is stated that it is affected by problems, health care policies and social perceptions.

Limitations: The data of this study is limited to mothers who breastfeed during
pregnancy, and the results cannot be generalized to all pregnant women and mothers.

Drawbacks and Shortcomings: The disadvantage of this study is that it was not
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conducted in larger sample groups and in a randomized manner. In other studies, it
would be appropriate to evaluate breastfeeding attitudes among women who breastfeed
and those who do not breastfeed during pregnancy.

Conclusion and Recommendations

Breast milk should be the first choice in nutrition for many reasons such as the nutrients
it contains for the growth and development of the newborn, its easy accessibility, being
clean and economical. It is undeniable that breastfeeding is a physiological event as well
as a difficult and patient process. For this reason, the mother should be supported during
pregnancy and breastfeeding afterwards. The health professional who will provide
counselling should know that the effects of breastfeeding during pregnancy and
breastfeeding both babies after birth on the mother, newborn and baby are the same as
in other pregnancies and should advise mothers to continue breastfeeding. The choice
should be based on the woman's preference. If breastfeeding during pregnancy is
preferred, pregnancy and newborn follow-up should be increased. In order to ensure that
health professionals do not lack information on breastfeeding during pregnancy, it is
recommended that breastfeeding during pregnancy should be explained to students who
are future health professional candidates within breastfeeding counselling. It is thought
that it would be useful to include these two special processes within the scope of
breastfeeding education.
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Determinants of Quality of Life in Patients After Thyroidectomy:
Electrolyte Imbalance, Sleep Problems, and Fatigue

Giilseren MARAS BAYDOGAN®, Yeliz SURME", Songiil KUTUK KARASUNGUR**

Abstract

Aim: The study was conducted to determine the effects of electrolyte levels, sleep problems, and fatigue on
quality of life in patients undergoing thyroidectomy.

Method: The study involved 93 participants who underwent thyroidectomy from April 2023 to August
2024. The study was conducted in a descriptive design. The data of the study were collected with the
Descriptive Characteristics Questionnaire Form, Fatigue Severity Scale, Richard Campbell Sleep Scale, and
SF-12 Quality of Life Scale. Independent sample t-test, one-way analysis of variance, dependent sample t-
test, Pearson correlation and linear regression analysis were used to evaluate the data. Ethical approval,
institutional permission, academic board permission, and informed consent were obtained. Electrolyte
levels, quality of life, fatigue severity and sleep scale total scores of thyroidectomy patients were evaluated
face to face before discharge and by phone first month post-discharge.

Results: Quality of life, fatigue and sleep quality scale scores were determined as 29.83+3.99, 38.41+£20.61,
and 35.77+14.17 respectively in the first month post-discharge. A significant, negative correlation was found
between the quality of life and fatigue scale and the total score of the fatigue and sleep scale during the initial
month following post-discharge. In the study, fatigue, sleep quality, calcium, phosphorus and magnesium
levels explained 55% of the increase in quality of life after thyroidectomy.

Conclusion: At the conclusion of the study, it was ascertained that there was a decrease in sleep quality
and quality of life, alongside an increase in fatigue levels in patients after thyroidectomy. The study helps
healthcare professionals to provide better counseling to their patients and provides an up-to-date synthesis
of quality of life, fatigue and sleep quality that may allow a more personalized approach.

Keywords: Telehealth, thyroidectomy, sleep, quality of life, fatigue.
Tiroidektomi Sonrasi1 Hastalarda Yasam Kalitesinin Belirleyicileri: Elektrolit Dengesizligi,
Uyku Problemleri ve Yorgunluk
Oz
Amagc: Calisma tiroidektomi uygulanan hastalarda elektrolit diizeyleri, uyku problemleri ve yorgunlugun
yasam kalitesi iizerine etkisinin belirlenmesi amaciyla yiiriitiilmiistiir.

Yontem: Calisma Nisan 2023-Agustos 2024 tarihleri arasinda 93 tiroidektomi hastasi ile tamamlanmisgtir.
Calisma tanimlayici desende yiiriitiilmiistiir. Aragtirmanin verileri tanitici 6zellikler anket formu, Yorgunluk
Siddeti Olcegi, Richard Campbell Uyku Olcegi ve SF-12 Yasam Kalitesi Olcegi ile toplanmistir. Verilerin
degerlendirilmesinde bagimsiz 6rneklem t-testi, tek yonlii varyans analizi, bagimli 6rneklem t-testi, Pearson

Ozgiin Arastirma Makalesi (Original Research Article)

Gelis / Received: 17.12.2024 & Kabul / Accepted: 06.03.2025

DOI: https://doi.org/10.38079/igusabder.1602553

* Res. Asst., PhD, Erciyes University, Faculty of Health Sciences, Department of Surgical Nursing Kayseri, Tiirkiye.
E-mail: gulserenmaras@erciyes.edu.tr https://orcid.org/0000-0002-2876-5772

** Asst. Prof., Erciyes University, Faculty of Health Sciences, Department of Surgical Nursing Kayseri, Tiirkiye.
E-mail: yelizcucuk@hotmail.com https://orcid.org/0000-0002-0851-0254

“* RN, Erciyes University, Medical Faculty Hospital, Otorhinolaryngology Clinic Nurse, Kayseri, Tiirkiye

E-mail: songulkutukkarasungur@erciyes.edu.tr https://orcid.org/0009-0007-6999-8293

ETHICAL STATEMENT: In order to conduct the research, academic board permission (2021/01) from the Department
of Surgical Diseases Nursing of the Faculty of Health Sciences of Erciyes University, ethical approval (2023/147) from
the Ethics Committee of Clinical Research of Erciyes University, institutional permission from the Erciyes University
Health Practice and Research Center, and written and verbal permission with informed consent form from the
patients who volunteered to participate in the research were obtained.

166
Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder
Contact: igusabder@gelisim.edu.tr


https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr
https://doi.org/10.38079/igusabder.1602553
mailto:gulserenmaras@erciyes.edu.tr
https://orcid.org/0000-0002-2876-5772
mailto:yelizcucuk@hotmail.com
https://orcid.org/0000-0002-0851-0254
mailto:songulkutukkarasungur@erciyes.edu.tr
https://orcid.org/0009-0007-6999-8293

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 166-179.

korelasyon ve dogrusal regresyon analizi kullanilmistir. Etik onay, kurum izni, akademik kurul izni ve
bilgilendirilmis onam alinmigtir. Tiroidektomi hastalarinin elektrolik diizeyleri, yasam kalitesi, yorgunluk
siddeti ve uyku 6lgegi toplam puanlar: taburculuk oncesi yiiz yiize ve taburculuk sonrasi 1 ayda telefon ile
degerlendirilmistir.

Bulgular: Taburculuk sonrasi 1. ayda yasam kalitesi, yorgunluk ve uyku kalitesi 6lgek puanlar: sirasi ile
29,83+3,99; 38,41+20,61 ve 35,77+14,17 oldugu belirlenmistir. Taburculuk sonrasi 1. ayda yagam kalitesi ve
yorgunluk 0lgegi ile yorgunluk ve uyku 6lcegi toplam puam arasinda anlamli, negatif yonde bir iligki
bulunmustur. Calismada yorgunluk, uyku kalitesi, kalsiyum, fosfor ve magnezyum diizeyleri tiroidektomi
sonrasi yasam kalitesindeki artmanin %55’ini agiklamaktadir.

Sonuc: Calisma sonunda tiroidektomi sonrasi hastalarin uyku kalitesinde ve yasam kalitesinde azalma,
yorgunluk diizeyinde artig oldugu belirlenmistir. Calisma saglik caliganlarinin hastalarina daha iyi
danismanlik yapmasina yardimer olurken, daha kisisellestirilmis bir yaklasima izin verebilecek giincel bir
yasam kalitesi, yorgunluk ve uyku kalitesi sentezi sunmaktadir.

Anahtar Sozciikler: Tele-saglik, tiroidektomi, uyku, yagam kalitesi, yorgunluk.

Introduction

Thyroid cancer is one of the most common malignancies of the endocrine system and
accounts for 3.1% of global cancer incidences. According to data from the International
Agency for Research on Cancer, 567 233 people were diagnosed with thyroid cancer
worldwide in 2018, and 41 071 people lost their lives due to thyroid cancer. In our
country, thyroid cancer, which is the fourth most common cancer, has an incidence rate
of 5.0% (13.682) and a mortality rate of 0.63% (795). It is seen approximately three times
more in women than in men’.

There are two main treatments for thyroid cancer: surgical removal of all or part of the
thyroid gland, which plays an important role in regulating physiological development
and metabolism2. It has been reported that total thyroidectomy is more effective than
other options in preventing hyperthyroidisms. In addition to the positive results of
thyroidectomy surgery, patients face problems such as electrolyte imbalances and related
symptoms, pain, nausea and vomiting, fatigue, sleep, and nutritional problems, which
negatively affect their quality of life in the postoperative periods.

One of the most common electrolyte imbalances after total thyroidectomy is
hypocalcemia, which can be temporary or permanent. Hypocalcemia prolongs the length
of hospital stay and can cause cramps, tingling, paresthesia, tetany, seizures, muscle
spasms, and prolonged QT interval on the electrocardiograms. Other problems
experienced by patients include fatigue, mental changes, bone pain, headache, and
insomnia®. Hypocalcemia can also cause changes in magnesium, phosphorus, and
vitamin D levels79. To prevent complications that may develop due to hypocalcemia,
patients are usually given calcium and vitamin D supplements during the perioperative
period°.

Chronic fatigue syndrome, defined as asthenia, is a common condition after
thyroidectomy. It has been determined that patients experience decreased sleep quality
and fatigue after thyroidectomy™, and fatigue continues for more than a year in patients
who have undergone total thyroidectomy?2. Studies have found that patients' quality of
life decreases after thyroidectomy's-4. Atasayar and Giiler's studies have found that
patients have difficulty performing daily activities after thyroidectomy, and this reduces
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their quality of life's. Another study has also indicated that anxiety, depression, social
dysfunction, burnout, and fatigue experienced after thyroidectomy negatively affect
patients' quality of life4.

In the management of all these symptoms that occur after thyroidectomy, measuring and
monitoring electrolyte levels throughout the perioperative process is of great importance
in terms of reducing possible complications. There are no studies in the literature
examining serum electrolyte levels, sleep, fatigue, and quality of life of patients after
thyroidectomy. Therefore, this study was conducted to determine the effects of
electrolyte levels, sleep problems, and fatigue on the quality of life in patients who
underwent thyroidectomy.

Material and Methods

The study was conducted at the Ear, Nose, and Throat (ENT) Department of Erciyes
University Health Application and Research Center. The study was conducted as
descriptive to determine the effects of electrolyte levels, sleep problems, and fatigue on
quality of life after thyroidectomy. Patients who underwent thyroid surgery at the ENT
clinic comprised the study's universe. Post-power analysis was performed for sample size
and the G Power 3.1.9.4 program was used. The study was conducted with a total of 93
patients and the power of the study was found to be 99% in the post-power analysis.

Data Collection Tools

Data were collected with the Descriptive Characteristics Questionnaire Form, Fatigue
Severity Scale (FSS), Richard Campbell Sleep Questionnaire (RCSQ), and SF-12 Quality
of Life Scale (SF-12).

Descriptive Characteristics Questionnaire Form

The descriptive characteristics questionnaire form, which was created by the researchers
by scanning the literature’s2°, consists of a total of 10 questions, including 5 questions
about patients’ sociodemographic data (age, gender, education level, occupation) and 5
questions about the clinical data after surgery (chronic disease, surgical history,
smoking, American Society of Anesthesiologists (ASA) class, surgical duration).

Fatigue Severity Scale (FSS): The Fatigue Severity Scale, developed by Krupp
(1989)7 and validated for Turkish by Armutlu et al.®® (2007), consists of 9 questions.
Each question takes a value between 1 (I completely disagree) and 7 (I completely agree).
The lowest possible score on the scale is 9, and the highest score is 63. The FSS value is
the average value of the nine sections. Patients with an FSS score of less than 4 were
evaluated as “not tired” and patients with a FSS score of more than 4 were evaluated as
“tired”. The Cronbach a value of the scale was determined to be 0.93 before discharge
and 0.99 in the first month post-discharge.

Richard Campbell Sleep Questionnaire (RCSQ): The Richard Campbell Sleep
Questionnaire developed by Richards® (1987), and validated for Turkish by Ozlii and
Ozer2° (2015), consists of 6 questions. Items are evaluated on a chart ranging from o to
100 using the visual analog scale technique. The score obtained from the scale is between
“0-25” and indicates very bad sleep, while the score obtained from “76-100” indicates
very good sleep. As the scale score increases, the sleep quality of the patients also
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increases. The Cronbach a value of the scale was determined to be 0.87 before discharge
and 0.96 in the first month post-discharge.

Short Form (SF)-12 Quality of Life Scale (SF-12): Ware2! et al. (2001) developed
the SF-12, which includes the same sub-dimensions by reducing the number of questions
in SF-36. The Turkish validity and reliability of the scale were conducted by Soylu and
Kiitiik22 (2021). While the items related to the physical and emotional roles of SF-12 are
answered dichotomously (yes or no), the other items have Likert-type options ranging
between 3 and 6. The SF-12 total score ranges from 0 to 100, with higher scores
representing better health. The Cronbach a value of the scale was determined to be 0.87
before discharge and 0.96 in the first month post-discharge.

Data Collection

The study was conducted in the ENT department of Erciyes University Health
Application and Research Center. The study sample consisted of thyroidectomy patients
hospitalized between April 2023 and August 2024. Patients who did not report
hypocalcemia, tingling, or numbness and whose drainage volume fell below 10 ml within
14 hours were discharged in an average of 3-4 days. They were followed up in the
outpatient clinic on the 15th day post-discharge. Patients aged 18 and over who had
undergone thyroidectomy surgery and had no complications were included in the study.
Questionnaires were filled out by the researchers voluntarily before and after surgery,
from the patient files and by asking the patients. Before starting the study, patients were
given preliminary information about the study (the purpose of the study, why the study
was conducted, etc.). Data were collected by phone calls during the first month after the
surgery. Electrolyte values (calcium, magnesium, and phosphorus) were evaluated by
accessing them from the hospital system. Data collection took 15 minutes.

Ethical Considerations

In order to conduct the research, academic board permission (2021/01) from the
Department of Surgical Diseases Nursing of the Faculty of Health Sciences of Erciyes
University, ethical approval (date: 08.03.2023/ number: 2023/147) from the Ethics
Committee of Clinical Research of Erciyes University, institutional permission from the
Erciyes University Health Practice and Research Center, and written and verbal
permission with an informed consent form from the patients who volunteered to
participate in the research were obtained.

Data Evaluation

SPSS 25.0 (Statistical Package for Social Science) package program was used in the
statistical analysis of the data. Descriptive statistics are given as unit number (n), and
percentage (%). Independent sample t-tests were used to compare the differences in scale
scores between demographic characteristics for paired groups, and one-way analysis of
variance (ANOVA) was used for comparisons between two or more groups. Paired
sample t-test was used to compare the scale means of the patients before discharge and
in the first month post-discharge. Linear regression analysis was used to determine
significant variables predicting independent variables. Pearson correlation analysis was
used to determine the relationships between scale scores. Data were evaluated at a
confidence interval of 95%, and significance was assessed at p<0.05.
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Results

The study was completed with a total of 93 thyroidectomy patients, and the mean age
was 43.89. It was observed that 83.9% of the patients were female, 43.0% were primary
or secondary school graduates, 82.8% were married, and 75.3% were unemployed.
60.2% of the patients had no chronic disease, 66.7% had previous surgical experience,
and 91.7% were non-smokers. Also, 80.6% of participants were in the ASA II

classification and 71.0% of them had surgery lasting between 2-4 hours (Table 1).

Table 1. Descriptive characteristics of thyroidectomy patients

n (%)
Age
18-37 29 (31.2)
38-51 34 (36.6)
52-73 30(32.3)
Age Mean+SD 43.89+14.13
Gender
Female 78(83.9)
Male 15 (16.1)
Educational Status
Illiterate 4(4.3)
Primary School-Secondary School 40 (43.0)
High School 17 (18.3)
College and above 32(3.4)
Marital Status
Married 77 (82.8)
Single 16 (17.2)
Profession
Worker 7(7.5)
Civil Servant 10 (10.8)
Retired 6(6.5)
Not Working 70 (75.3)
Chronic Disease
Yes 37(39.8)
No 56 (60.2)
Surgery History
Yes 62 (66.7)
No 31(33.3)
Smoking
Yes 17 (18.3)
No 76 (81.7)
ASA Classification
ASA1T 14 (15.1)
ASATI 75 (80.6)
ASA III 4(4.3)
Duration of Surgery
0-2 hours 2(2.2)
2-4 hours 60 (71.0)
4-6 hours 19 (20.4)
Over 6 hours 6 (6.5)
Total 93
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Table 2 shows the total scores and correlation values of the scales. Before discharge, the
total score of the SF-12 scale was 29.35+3.32, the total score of the FSS was 40.82+14.67
and the total score of the RCSQ scale was 23.77+13.38. No relationship was found
between the scales before discharge. In the first month post-discharge, the total score of
the SF-12- scale was 29.83+3.99, the total score of the FSS was 38.41+20.61, and the
total score of the RCSQ scale was 35.77+14.17. In the first month post-discharge, a
significant, negative, and moderate relationship was found between the total score of the
SF-12 and FSS scales (r=-0.492, p<0.01). At the same time, a significant, negative, and
weak correlation was found between the total score of the FSS and RCSQ scale (r=-0.227,
Pp<0.05).

Table 2. The mean, standard deviation, and correlation values of the scales

‘ X+SD ‘ 1 ’ 2 3

Before discharge

1.SF-12 20.35+3.32 1

2. FSS 40.82+14.67 0.035 1

3. RCSQ | 23.77+13.38 -0.034 -0.166 | 1

First month post-discharge

1.SF-12 20.83+3.99 1

2. FSS 38.41+20.61 | -0.492** 1

3.RCSQ | 35.77+14.17 0.109 -0.227% | 1

Pearson rho (** p < 0.01, * p < 0.05); SF-12 = SF-12 Quality of Life; FSS=Fatigue Severity
Scales; RCSQ= Richard Campbell Sleep Quality

Table 2 presents the descriptive characteristics of thyroidectomy patients before
discharge and in the first month post-discharge and the comparison of scale scores. A
statistically significant difference was found between smoking status and the total FSS
scale score before discharge (p<0.005). No statistically significant difference was found
between age, gender, education status, marital status, occupation, chronic disease,
surgical history, ASA classification, surgery duration, and the total FSS scale score before
discharge (p>0.05). At the same time, no statistically significant difference was found
between age, gender, education status, marital status, occupation, chronic disease,
surgical history, smoking, ASA classification, surgery duration, and the total SF-12 and
RCSQ scale scores before discharge (p>0.05).

No statistically significant difference was found between age, gender, education status,
marital status, occupation, chronic disease, surgical history, smoking habit, ASA
classification, and duration of surgery and the 1st-month post-discharge SF-12 scale total
score (p>0.05). A statistically significant difference was found between age and the 1st-
month post-discharge FSS scale total score (p<0.005). It was observed that patients
between the ages of 38-51 had higher 1st month post-discharge FSS scale total scores
than patients between the ages of 52-73. However, no statistically significant difference
was found between gender, education status, marital status, occupation, chronic disease,
surgical history, smoking habit, ASA classification, and duration of surgery and the 1st-
month post-discharge FSS scale total score (p>0.05). A statistically significant difference
was found between age and the 1st-month post-discharge PCSQ scale total score

171

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder

Contact: igusabder@gelisim.edu.tr



https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 166-179.

(p<0.005). It was observed that patients between the ages of 18-37 had higher PCSQ
scale total scores in the first month post-discharge compared to patients between the
ages of 38-51 and 52-73. A statistically significant difference was found between
educational status and PCSQ scale total score in the first month post-discharge
(p<0.005). It was determined that patients with a higher education level of college and
above had higher PCSQ scale total scores in the first month post-discharge compared to
patients with a primary-secondary school education level. A statistically significant
difference was found between surgical history and PCSQ scale total score in the first
month post-discharge (p<0.005). It was determined that PCSQ scale total scores in the
first month post-discharge were higher compared to patients who had previously
undergone surgery. In addition, no statistically significant difference was found between
gender, marital status, occupation, chronic disease, smoking, ASA classification, surgery
duration, and PCSQ scale total score in the first month post-discharge (p>0.05).

Table 3. Comparison of pre-discharge and first month post-discharge scale averages
with descriptive characteristics
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Before discharge First month post-discharge
SF-12 FSS RCSQ SF-12 FSS RCSQ

Age
18-37 20.931+3.315 39.896+15.237 | 24.896+12.207 | 29.896+3.667 35.517+21.44% 42.448+10.7852
38-51 28.806+3.458 | 40.705+14.292 23.411+13.470 20.088+4.238 | 45.545+18.9552 28.548+14.011P
52-73 20.379+3.211 41.866+14.970 23.100+14.714 30.678+3.997 | 33.366+19.999" | 36.827+14.142P
Test F=0.853 F=0.132 F=0.150 F=1.226 F=3.323 F=8.580
P t=0.429 t=0.876 t=0.861 p=0.298 P=0.041 P=0.000
Gender
Female 20.306+3.242 41.435+14.451 24.859+13.608 | 29.289+3.669 39.717+£20.971 36.333+14.382
Male 29.642+3.875 | 37.666+15.899 18.133+10.907 | 32.600+4.563 31.142+17.359 32.785+13.110
Test t=0.018 t=0.288 t=1.253 t=0.771 t=2.024 t=0.552
P p=0.893 0.593 p=0.266 p=0.382 p=0.158 P=0.459
Educational
Status 26.750+3.403 | 31.500£20.469 34.250+11.870 30.333+6.506 25.250+17.519 43.250+11.5862
Illiterate 20.054+3.045 43.125+13.812 23.000+14.084 20.461+3.647 39.700+21.047 30.513+14.465P
Primary School-
Secondary School

30.294+3.349 30.411+13.928 23.647+14.269 30.058+4.775 44.750+17.326 35.352+13.720%
High School 29.548+3.557 | 39.875+15.424 | 23.500+12.197 | 30.125+3.908 35.281+£21.432 41.322+12.2972
College and above
Test F=1.424 F=0.963 F=0.862 F=0.197 F=1.362 F=4.034
P p=0.241 p=0.414 p=0.464 p=0.898 p=0.260 P=0.010
Marital Status
Married
Single 20.554+3.396 42.129+14.272 23.233+13.297 20.946+4.033 39.026+20.518 35.081+14.050

28.400+2.873 | 34.562+15.405 26.375+13.966 29.312+3.910 35.500+21.472 39.200+14.799
Test t=0.342 t=0.013 t=0.014 t=0.084 t=0.268 t=0.046
P p=0.560 p=0.911 pP=0.904 p=0.773 p=0.606 p=0.831
Profession
Worker 20.857+2.544 36.000+17.725 16.000+7.979 30.857+6.256 33.428+25.303 33.333+16.931
Civil Servant 28.22+3.929 41.600£12.971 21.000+13.256 20.900+3.695 | 44.300+18.744 37.222+14.131
Retired 28.000£3.346 50.833+8.035 15.833+11.267 31.000+7.293 | 39.800+20.462 33.333+12.225
Not Working 20.582+3.321 | 40.342+14.896 25.600+13.617 20.617+3.446 37.971+£20.653 36.014+14.360
Test F=0.831 F=1.227 F=2.122 F=0.382 F=0.418 F=0.152
P t=0.480 t=0.305 t=0.103 t=0.766 t=0.740 t=0.928
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Chronic Disease

Yes

No 20.400£2.912 | 43.189+15.104 24.918+13.643 | 30.055+3.405 | 38.432+21.750 34.911+15.046
20.333+3.597 | 39.267+14.297 | 23.017+13.289 | 29.690+4.366 | 38.400+20.011 36.309+13.728

Test t=2.036 t=0.001 t=0.019 t=3.451 t=0.835 t=0.940

p p=0.157 p=0.977 p=0.891 p=0.067 p=0.363 p=0.335

Surgery History

Yes

No 20.034+3.265 40.016£14.910 23.838+12.777 | 30.450%4.027 36.532+19.943 35.966+13.143
29.967+3.410 42.451+£14.277 23.645+14.759 28.645+3.719 42.300+21.752 35.379+16.356

Test t=0.021 t=0.959 t=0.462 t=0.055 t=0.038 t=6.596

P p=0.885 p=0.330 P=0.498 p=0.816 p=0.846 P=0.012

Smoking

Yes 28.125+2.753 | 45.000+11.258 | 23.235+13.259 20.411+5.220 | 45.352+20.472 27.625+13.622

No 20.630+3.397 | 39.894+15.235 23.894+13.503 20.932+3.698 | 36.840+20.449 37.516+13.748

Test t=0.941 t=6.413 t=0.309 t=3.824 t=0.536 t=0.826

P p=0.335 pP=0.013 p=0.580 p=0.054 p=0.470 p=0.366

ASA

Classification

ASAT 20.642+2.307 | 42.500+13.580 | 23.500£11.901 | 30.214%4.593 | 40.928+21.652 33.153+13.024

ASALL 29.366£3.431 | 40.400+14.937 | 13.595%13.595 29.917+3.893 37.473+20.318 36.630+14.435

ASATIT 28.500£4.991 43.000£16.512 17.750+16.520 27.000+3.559 47.000+25.651 26.333+10.969

Test F=0.269 F=0.164 F=0.431 F=1.086 F=0.523 F=1.021

P t=0.765 t=0.849 t=0.651 p=0.342 pP=0.595 p=0.365

Duration of

Surgery

0-2 hours 26.000+5.656 | 51.500+10.606 21.500+0.707 30.500+9.912 41.000+31.112 31.000+22.627

2-4 hours 20.562+3.380 | 40.484+14.495 23.969+14.364 29.569+4.023 38.230+20.695 35.333+14.167

4-6 hours 20.388+2.615 38.842+16.563 22.789+10.003 31.166+3.729 37.210+£20.708 40.388+14.629

Over 6 hours 28.000+4.242 | 47.333+10.250 25.500+15.693 | 28.500+2.588 | 43.333+21.768 28.166+7.833

Test F=1.039 F=0.871 F=0.089 F=1.003 F=0.144 F=1.322

P t=0.380 t=0.460 t=0.966 t=0.396 t=0.934 t=0.273

t:t-testi, F: Anova, SF-12= SF-12-TR Quality of Life; FSS=Fatigue Severity Scales; RCSQ=
Richard Campbell Sleep Quality

The changes in scale scores and electrolyte levels of thyroid surgery patients before
discharge and in the first month post-discharge are given in Table 4. A statistically
significant difference was found between RCSQ, calcium, and magnesium levels before
discharge and in the first month post-discharge (p<0.005). No statistically significant
difference was found between SF-12, FSS, and phosphorus levels before discharge and in
the first month post-discharge (p>0.05).

Table 4. Changes in quality of life, fatigue, sleep, and electrolytes in thyroid surgery
patients before dischargeand during the first month post-discharge

Before discharge | First Month Post-discharge Test
t=-0.767
SF-12 20.35+3.32 29.83+3.99
p=0.445
t=1.034
FSS 40.82+14.67 38.41£20.61
p=0.304
t=-5.633
RCSQ 23.77+13.38 35.77+14.17
P=0.000
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t=-6.266
Calcium 8.53+ 0.65 9.46+0.42
P=0.000
t=-0.369
Phosphorus 3.57+0.87 3.78+0.76
p=0.717
. t=-2.594
Magnesium 0.79+0.07 0.85+0.06
p=0.011

SF-12= SF-12-TR Quality of Life; FSS=Fatigue Severity Scales; RCSQ= Richard Campbell
Sleep Quality

According to linear regression analysis, a positive and significant relationship was found
between the quality of life after thyroidectomy and fatigue, sleep quality, calcium,
phosphorus, and magnesium levels (p<0.05). It also explains 55% of the factors affecting
the quality of life after thyroidectomy. Fatigue, sleep quality, calcium, phosphorus, and
magnesium levels explain 55% of the change in the quality of life after thyroidectomy (R2:
0.553; F: 4.710; p<0.05) (Table 5).

Table 5. Evaluation of factors affecting quality of life scale scores of thyroidectomy
patients using multiple linear regression analysis

Independent Bt SEt Bt t P 95% CIt
Variable values
FSS -0.159 | 0.049 - - 0.009 -0.268- -

0.607 | 3.252 0.050 R2=
RCSQ 0.047 | 0.093 | 0.101 | 0.499 | 0.629 -0.162- 0.255 0.553
Kalsiyum -2.579 | 2.359 - -1.093 0.300 -7.835-2.677

0.205 F =4.710
Fosfor 1.541 1.473 | 0.212 | 1.046 0.320 -1.741- 4.822
Magnezyum 66.337 | 19.171 | 0.635 | 3.460 0.006 23.621- p=0.018

109.052

tB:unstandardized regression coefficient; SE:standard error; [:standardized regression
coefficient; CI:confidence interval, SF-12 = SF-12 Quality of Life; FSS=Fatigue Severity
Scales; RCSQ= Richard Campbell Sleep Quality

Discussion

Thyroidectomy is frequently performed today as a surgery related to the thyroid gland,
which is an important endocrine gland. Complications that may develop after
thyroidectomy have been brought under control in recent years thanks to advances in
technology. However, some permanent physical symptoms can significantly reduce the
patient's quality of life2s. Permanent physical symptoms include calcium, hemostasis
problems, imbalance in thyroid hormones, and uncertainty about general health status,
which are factors that reduce the quality of life for patients24. As a result, patients may
experience a decrease in quality of life, sleep problems, fatigue, and a decrease in daily
activity levels2s. Therefore, this study was conducted descriptively to determine the
effects of electrolyte levels, sleep problems, and fatigue on the quality of life in patients
who underwent thyroidectomy.
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In the study, it was determined that the average age of patients who underwent
thyroidectomy was 43.89, and 83.9% were women. These results are consistent with the
literature and it is stated that thyroid diseases are generally more common in women2%
28 The reason why women are prone to thyroid diseases is associated with hormonal
changes?¢. In patients who underwent thyroidectomy, the pre-discharge quality of life,
fatigue, and sleep quality scale scores were determined to be 29.35+3.32, 40.82+14.67,
and 23.77+13.38, respectively. When the total scale scores were examined, it was
observed that the total quality of life scores were low, the total fatigue scores were high
and the sleep quality scores were lowIn the first month after post-discharge, there was a
significant, negative, and moderate correlation between the total SF-12 and FSS scale
scores. There was also a significant, negative, and weak correlation between the total FSS
and RCSQ scale scores. In the first month post-discharge, the quality of life, fatigue, and
sleep quality scale scores were 29.83+3.99, 38.41+£20.61, and 35.77+14.17, respectively.
Total scale scores showed that the total quality of life scores were low and remained at
similar levels, the total fatigue scores were high but decreased compared to pre-
discharge, and the sleep quality scores were moderate and increased compared to pre-
discharge. When the changes in the scale scores and electrolyte levels of the patients
before discharge and in the first month post-discharge were examined, a statistically
significant difference was found between the RCSQ, calcium, and magnesium levels. In
the systematic review conducted by Landry et al., it was observed that the quality of life
of the patients decreased in seven studies. At the same time, it was stated that the
psychological and social quality of life of the patients decreased in five studies. The main
reasons for the decrease in quality of life include physical fatigue, cognitive complaints,
sleep problems, pain, vocal symptoms, concentration problems, scarring, weight
problems, decreased motivation, somatization, anxiety, decreased social and physical
functions, and changes in roles2+. When all these factors are considered, the importance
of providing holistic care to thyroidectomy patients, not only physically but also
psychologically and socially, becomes evident. Apparently, the increasing number of
thyroid cancer cases and their detection in younger patients will maintain their
importance in the coming years due to their effects on quality of life.

A prospective observational study examined sleep quality after thyroidectomy. The
quality of sleep of the patients was observed to decrease during a six-month follow-up
period at the conclusion of the study. This situation was particularly associated with
anxiety about recurrence, postoperative complications, and neck scars?s. Similarly,
another study evaluating sleep quality after thyroidectomy reported that patients
suffered from sleep disorders. The main reasons for sleep problems were stated to be
awareness of metastatic status, treatment process, and fear of cancer. Sleep disturbances
present as challenges in initiating sleep, early awakening, and numerous nocturnal
awakenings. A decrease in sleep quality can lead to fatigue, mood disorders, and
concentration disorders®. Therefore, studies should focus not only on evaluating sleep
quality but also on the results of therapeutic treatment methods for sleep problems.

Fatigue is both a condition caused by insomnia and a factor that reduces quality of life.
A study of 216 thyroidectomy patients revealed that 61% of the patients reported fatigue
most of the time for 1 year after surgery'2. In another study, 38.2% of the participants
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reported decreased energy and 50.7% reported moderate fatigue. Young age, history of
depression, comorbidity, and suppression of thyroid hormone were associated with
lower energy levels. Low calcium levels and low energy levels were also associated with
fatiguesc. Recurrent fatigue, mental changes, pain, and insomnia caused by problems
caused by electrolyte imbalances after total thyroidectomy are also problems that reduce
the quality of life experienced by patients and affect a significant portion of the patients®.
In the study, fatigue, sleep quality, calcium, phosphorus, and magnesium levels
explained 55% of the increase in quality of life after thyroidectomy. Therefore, it is
important to examine the effects of electrolyte levels, fatigue, and sleep problems on
quality of life.

Conclusion and Recommendations

The findings obtained from the study demonstrated that patients had decreased sleep
quality, increased fatigue levels, and decreased quality of life after thyroidectomy. The
relationship between quality of life and fatigue, fatigue and sleep quality was revealed.
Fatigue, sleep quality, calcium, phosphorus, and magnesium levels are responsible for
half of the change in quality of life after thyroidectomy. The study provides a current
synthesis of quality of life, fatigue, and sleep quality that will allow a more personalized
approach while helping healthcare professionals better counsel their patients. Therefore,
long-term follow-up and holistic care are recommended for patients after thyroidectomy.

Limitations and Strengths of the Study

The limitations of the study include being conducted in a single center, having a small
sample size, and having a long data collection process. In addition, the few studies
examining the effects of thyroidectomy on electrolytes, fatigue, sleep quality, and quality
of life, and the short follow-up period are among the limitations. Its strength is that it
provides a synthesis of electrolytes, fatigue, and sleep quality.
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The Prognostic Importance of Protein Energy Wasting in Chronic Kidney
Disease: A Sectional Monocentric Study

Siimeyye KEMANECI"*, Alev KESER**

Abstract

Aim: The purpose of this study is to determine the frequency of Protein Energy Wasting (PEW) in
individuals with chronic kidney disease (CKD) and evaluate the relationship between PEW and
anthropometric measurements, biochemical parameters, and nutritional status of individuals.

Method: The study was conducted with 119 predialysis individuals aged 19 and over with CKD. The
biochemical parameters and anthropometric measurements of the participants were evaluated, and their
nutritional status was determined by Subjective Global Assessment (SGA) and PEW criteria. Nutritional
status was classified as good, moderate nutritional deficiency, and severe malnutrition according to SGA.
The presence of PEW was accepted if >3 categories for PEW were met.

Results: According to SGA, 20.2% of the individuals had moderate/severe malnutrition and 8.4% PEW. It
was determined that with the increase in the number of PEW criteria in individuals, the body weight, body
mass index (BMI), upper middle arm circumference, triceps skin fold thickness and body fat percentage;
serum total protein, albumin, calcium and magnesium levels; intake amounts of many macro and micro
nutrients have decreased significantly. It was detected that BMI (26.8%), albumin (18.6%), fiber (14.1%) and
magnesium (15.7%) were the parameters most explaining the number of PEW criteria met by individuals.

Conclusion: PEW was related to anthropometric measurements, biochemical parameters and nutrient
intakes. So, using the PEW tool at certain intervals from the moment of diagnosis will be a practical and
effective intervention in reducing the prevalence of malnutrition.

Keywords: Anthropometric measurements, nutrition, chronic kidney disease, malnutrition, protein energy
wasting.

Kronik Bobrek Hastaliklarinda Protein Enerjisi israfinin Prognostik Onemi: Kesitsel Tek
Merkezli Bir Calisma
Oz
Amac: Bu calismanin amaci kronik bobrek hastaligi (KBH) olan bireylerde Protein Enerji Kayb1 (PEK)

sikligini belirlemek ve PEK ile bireylerin antropometrik ol¢iimleri, biyokimyasal parametreleri ve beslenme
durumlar arasindaki iligkiyi degerlendirmektir.

Yontem: Calisma 19 yas ve lizeri KBH'li 119 diyaliz Oncesi birey ile gerceklestirildi. Katilimcilarin
biyokimyasal parametreleri ve antropometrik olgiimleri degerlendirilerek beslenme durumlar1 Subjektif
Global Degerlendirme (SGD) ve PEK kriteri ile belirlendi. Beslenme durumu SGA'ya gore iyi, orta derecede
beslenme yetersizligi ve ciddi beslenme yetersizligi olarak siniflandirildi. PEK igin >3 kategorinin
karsilanmasi durumunda PEK'in varligi kabul edildi.

Bulgular: SGD'ye gore bireylerin %20,2'sinde orta/ciddi malniitrisyon, %8,4'tinde PEK vardi. Bireylerde
PEK kriterlerinin sayisinin artmasiyla birlikte viicut agirhig, beden kiitle indeksi (BKI), iist orta kol cevresi,
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triseps deri kivrim kalinhigi ve viicut yag yiizdesinin; serum toplam protein, albiimin, kalsiyum ve
magnezyum diizeyleri; bir¢gok makro ve mikro besinin alim miktarlar1 6nemli 6l¢lide azalmistir. Bireylerin
karsiladig1 PEK kriteri sayisin1 en cok aciklayan parametrelerin BKI (%26,8), albiimin (%18,6), posa (%14,1)
ve magnezyum (%15,7) oldugu belirlendi.

Sonug¢: PEK antropometrik dl¢iimler, biyokimyasal parametreler ve besin alimiyla iligkiliydi. Dolayisiyla
tam1 anindan itibaren PEK aracinin belirli araliklarla kullanilmasi malniitrisyon prevalansimin
azaltilmasinda pratik ve etkili bir miidahale olacaktr.

Anahtar Sozciikler: Antropometrik 6lgiimler, beslenme, kronik bobrek hastaligi, malniitrisyon, protein
enerji kaybu.

Introduction

Chronic kidney disease (CKD) is a costly worldwide health problem and its prevalence is
increasing rapidly*. Malnutrition, which is seen at a high rate in individuals with CKDz=4,
is one of the important complications of CKD and causes negative results in terms of
quality of life, morbidity and mortalitys. Malnutrition has various causes such as
decreased energy and protein intake, increased energy expenditure, anorexia, hormonal
and metabolic changes®.

Different definitions and diagnostic methods are used for malnutrition seen in
individuals with CKD. In order to eliminate this confusion and to evaluate all aspects of
nutritional and metabolic disorders such as cachexia, malnutrition and inflammation
seen in CKD, the use of the concept of "Protein Energy Wasting (PEW)", which is
associated with increased mortality in CKD population, has been recommended by the
International Society of Renal Nutrition and Metabolism (ISRNM)7. PEW has been
defined as the decrease in body protein stores and energy sources®. The existence of at
least three of the parameters of biochemical markers, decreased body weight (BW),
decreased muscle mass, decreased daily protein or energy intake in a patient is
considered as presence of PEW, by ISRNM?9. In various studies, PEW was evaluated in
individuals with CKD and a relationship was found between the course of the disease and
the presence of PEW 12, However, studies with PEW evaluation in individuals with CKD
who do not receive dialysis treatment are limited. Therefore, in this study, it was aimed
to evaluate the relationship between the number of PEW criteria met by adult CKD
patients not receiving dialysis treatment, and anthropometric measurements,
biochemical parameters and nutritional status.

Material and Methods
General Plan of the Study

The sample size of the study was calculated using the G-Power program (version 3.0)
using the values (2.2+0.8, 2.8%+1.4, 3.5+1.8 and 3.3%+1.4) in a similar study
(Jagadeswaran et al.,, 2019) with a significance level of 0.05 and a power of 0.95.
Accordingly, it was determined that a sample of at least 84 people would be sufficient for
this study. This study was conducted in accordance with the principles of the Declaration
of Helsinki on a total of 119 individuals, 72 men and 47 women, with CKD over the age
of 19, who came to Ankara Bilkent City Hospital. The research comprised individuals
who did not have a cardiac pacemaker, did not have an intellectual handicap, and hadn't
undergone a surgical operation within the previous 30 days. Research data were
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collected using a survey form and face-to-face interview technique and by obtaining
informed consent from individuals. The research data started to be collected after
obtaining the ethics committee approval, which numbered 231-14 and date 18/06/2019
from the Ankara University Ethics Committee and the institutional permission.

Anthropometric Measurements and Evaluation of Blood Pressure

BW (kg), body fat percentage (BFP,%) and lean body mass (LBM, kg) measurements of
individuals made with Tanita BC 545 N brand analyzer. The BW (kg)/height (m2)
formula was used to calculate the Body Mass Index (BMI). A BMI below 23 kg/m?2 is
considered an indicator for PEW by ISRNMY. Upper middle arm circumference (UMAC)
and triceps skinfold thickness (TSFT) measurements of the patients were made in
accordance with the techniques. The middle arm muscle circumference area (MAMCA),
which was used to evaluate the status of having PEW, was calculated according to the
[UMAC (cm)-(mxTSFT (cm)]2/4m-10 formula for men and [UMAC (cm)-(ixTSFT
(cm)]2/4m-6,5 for women and was evaluated according to percentile values4. It was
accepted that one of the PEW criteria was met if the MAMCA was more than 10% lower
than the 50th percentile.

The blood pressure measurements of the participants were made three times after 20
minutes of rest with a digital sphygmomanometer, and the systolic and diastolic blood
pressure values were recorded by taking the average of the last two to determine the
result.

Evaluation of Protein Energy Wasting

For the diagnosis of PEW, the criteria suggested by the ISRNM under four different
categories were used. These categories were serum biochemistry (serum albumin <3.8
g/dL, serum prealbumin <30 mg/dL, serum cholesterol <100 mg/dL), body mass (BMI
<23 kg/m2 unintentional weight loss: >5% in 3 months or >10% in 6 months, total body
fat percentage <10%), muscle mass [muscle wasting: >5% in 3 months or >10% in 6
months, decrease in the mid-arm muscle circumference area (reduction >10% in relation
to 50th percentile of reference population), appearance of creatinine] and daily nutrient
intake (Protein intake <0.8 g/kg/day for the dialysis patient, <0.6 g/kg/day for the
predialysis patient, daily energy intake <25 kcal/kg/day). For this study, serum albumin
<3.8 g/dL criterion from category 1, BMI <23 kg/m?2 criterion from category 2, decrease
in middle arm muscle circumference area (reduction >10% in relation to 50th percentile
of reference population) criterion from category 3, protein intake below 0.6 g/kg/day
criterion from category 4 have been evaluated. PEW was accepted if at least three of these
four categories were present in a patient (provided that at least one criterion in each
category was met)9.

Determination and Evaluation of Food Consumption Status

Three-day food consumption records were taken from the patients to determine the food
consumption status. All the foods consumed by the patients in the last 72 hours were
questioned with the Food and Food Photography Catalog’. The daily average intake
levels of energy and nutrients in the diet were determined, and these values were
analyzed using the "Nutrition Information Systems Package Program" developed for
Turkey.
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Evaluation of Biochemical Findings

The biochemical parameters of the patients (blood glucose, total cholesterol/TC, low
density lipoprotein cholesterol/LDL-C, high density lipoprotein cholesterol/HDL-C,
triglyceride, total protein, albumin, urea, uric acid, creatinine, iron, total iron binding
capacity/TIBC, ferritin, sodium, potassium, calcium, phosphorus, magnesium, C-
reactive protein/CRP, glomerular filtration rate/GFR) were obtained by analyzing blood
samples taken by nephrology nurses in the hospital laboratory.

Subjective Global Assessment

The Subjective Global Assessment (SGA) is a clinical assessment test that combines the
subjective and objective aspects (BW change, dietary intake change, gastrointestinal
symptoms and changes in functional capacity) of medical history with physical
examination data (subcutaneous fat loss, muscle wastage, ankle or sacral edema). After
evaluating the patients, their nutritional status was classified into three groups: well-
nourished (SGA-A), moderately malnourished (SGA-B) and severely malnourished
(SGA-C),

Statistical Evaluation of Data

The data were analyzed with SPSS statistical package program. Descriptive statistics
were shown as mean+standard deviation (SD) for variables with normal distribution and
median and interquartile range (IQR) values for variables with non-normal distribution
number of cases (n) and percentage (%) for nominal variables. The relationship between
two categorical variables was determined by the Chi-Square test. Statistically significant
difference situation between the categories of quantitative variables with >3 categories
was evaluated with One Way ANOVA test if normal distribution assumptions were
provided; if not Kruskal Wallis test was used. The relationship between two quantitative
variables was determined using the Pearson Correlation Coefficient when both of the
variables met the normal distribution assumptions and the Spearman Correlation
Coefficient if at least one of the variables did not satisfy the normal distribution
assumptions. In all statistical tests, the confidence interval was accepted as 95.0% and it
was evaluated at p<0.05 significance level.

Results

The study was conducted with 119 individuals with a median age of 64.0 (15.00) years
and a mean GFR of 40.1+15.92 mL/min/1.73 m2. It was determined that, as a result of
the SGA 20.2% of the individuals had moderate or severe malnutrition and 8.4% with
PEW.

According to Table 1, where the distribution of PEW presence was given according to the
stage of CKD and SGA level, the incidence of PEW is higher in individuals in stages 4 and
5 of CKD compared to individuals in other stages (p>0.05). At the same time, 19.2% of
individuals without PEW and 30.0% of individuals with PEW had moderate and severe
malnutrition according to SGA (p>0.05).
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Table 1. Distribution of PEW presence according to the stage of CKD and SGA level

Stage of CKD (n, %)

Stage 2 Stage Stage Stage 0z
PEW presence (13, 1go.9) (74, izz) (20, g;6:§) (12, foj) P
PEW [N, (%)] 1(7.7) 6 (8.1) 2 (10.0) 1(8.3) 6.275
Non-PEW [N, (%)] 12 (92.3) 68 (91.9) 18 (90.0) 11 (91.7) | 0.9582

SGA Level (n, %)

PEW presence SGA-A (95,79.8) | SGA-B ve SGA-C (24, 20.2)
PEW [N, (%)] 7 (70.0) 3 (30.0) 0.598
Non-PEW [N, (%)] 88 (80.8) 21(19.2) 0.439P

aFisher-exact Chi-square PLikelihood Chi-square test was used. *p<0.05

It was determined that the levels of BW, BMI, UMAC, TSFT and BFP decreased
significantly according to the number of PEW criteria met by the individuals
participating in the study (p<o0.05) (Table 2).

Table 2. Anthropometric measurements and blood pressure levels according to the
number of PEW criteria met by individuals

Number of PEW criteria met
o(m:15)2 | 1(n:64)" | 2(n:30)¢ | 23 (m:10) ¢ | F/02 p
Anthropometric measurements and blood pressures
BW (kg) a-d.b-d 85.2 (12.20) | 81.1(19.80) | 77.5(15.17) | 67.8(8.22) | 14.252 | 0.003*¢
BMI (kg/m?2)a-c: a-d, b-d 34.1(5.05) 29.9 (6.25) | 27.4(5.67) 20.9 (4.24) | 34.619 | 0.000%
UMAC (cm)>¢adbebd | 350(4.00) | 33.0(5.88) | 30.0(4.00) | 28.0(3.50) | 38.758 | 0.000%*
TSFT (mm)a-d, b-d, e-d (1200(')(:)) 15.6 (11.00) | 15.5(9.25) 10.0 (4.27) | 13.966 | 0.003*¢
0/Ya-b, a-c, a-d, b-c, b-d,

EdFP (%) 35.5£9.86 30.3+£9.07 25.4+8.77 13.6+6.77 14.519 | 0.000%*B

54.6 o
LBM (kg) 50.8 (18.90) | 54.7 (17.67) (19.88) 57.8 (10.70) | 1.352 0.717
SBP (mmHg) 158.6+13.57 | 140.5+17.36 | 155.5+37.17 | 133.9+40.44 | 0.107 0.745P
DBP (mmHg) 79.6+£9.29 75.0£13.24 | 94.2424.98 | 84.0+12.40 | 0.951 0.332P

Significant differences are indicated as exponent. @ Kruskal Wallis test # One Way ANOVA
test was used. *p<0.05

BW: Body weight, BMI: body mass index, UMAC: upper middle arm circumference,
TSFT: triceps skinfold thickness, BFP: body fat percentage, LBM: lean body mass, SBP:
sistolic blood presure, DBP: diastolic blood presure

When the biochemical parameters of the individuals were evaluated according to the
number of PEW criteria they met, it was observed that the total protein, albumin, calcium
and magnesium levels of the individuals decreased with the increase in the PEW criteria
met (p<0.05) (Table 3).
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Table 3. Biochemical parameters according to the number of PEW criteria met by

individuals
Number of PEW criteria met
Biochemical >3 (n:10) | F/02 p
. a . b . c
parameters 0 (n:15) 1 (n:64) 2 (n:30) d
110.5 138.1 114.0
Blood glucose (mg/dL 0.5(13.2 .968 0.113¢
glucose (mg/dL) (55.75) (47.00) (41.50) 905 013.25) | 5.9 3
196.5 188.5 177.0 201.5
TC (mg/dL .540 0.316¢
(mg/dL) (37.75) (56.00) (48.50) (104.5) 354 3
119.5 109.0 101.0 133.5
LDL-C (mg/dL 2.186 0.535%
(mg/dL) (37.00) (58.00) (45.50) (55.00) 535
44.5 37.0 a
HDL-C (mg/dL) (17.00) 44.5 (13.25) (16.00) 37.0(16.75) | 2.454 | 0.484
. . 158.0 150.5 125.0 156.0 «
Triglyceride (mg/dL) (91.75) (102.5) (160.0) (88.00) 0.917 0.821
1 a-b,
Zg?_li EZOtem (g/dL) 7.4 (0.50) 7.0 (0.60) 7.0 (0.60) 5.6 (1.70) 19.333 | 0.000%*
Albumi dL) a-db-dc
d umin (g/dL) 4.5 (0.50) 4.3 (0.40) 4.4 (0.60) 3.4 (0.80) 17.496 | 0.001%¢
Urea (ng/dL) 67.5(36.3) | 62.0(30.5) | 62.0(55.0) | 87.0(70.5) 2.245 0.523¢
Uric acid (mg/dL) 7.8 (3.9) 7.4 (2.2) 7.4 (1.9) 7.5 (1.8) 2.316 0.509¢
Creatinine (mg/dL) 1.5 (1.1) 1.5 (0.5) 1.8 (2.7) 1.8 (2.0) 2.662 0.447%
Iron (ug/dL) 53.0(37.0) | 50.0(32.0) | 68.0(49.0) 39.0(-) 4.811 0.186¢
327.0 338.0 299.0
TIBC dL 25.0 (- 1.72 0.631¢
(ng/dL) (28.0) (7.0) (94.0) 325.0 () 729 3
.. 42.0 88.0 «
Ferritin (ng/mL) (149.0) 53.0 (54.0) (184.0) 51.0 (-) 2.682 0.443
Sodium (mEq/L) 139.5 (7.8) 141.0 (5.0) 139.0 (2.0) | 141.0(3.0) 2.266 0.519¢
Potassium (mEq/L) 4.6+0.70 4.6+0.53 4.4+0.67 4.6+0.60 1.482 0.223P
1 a-d, b-d,
Sflcmm (mg/dL) 9.4£0.49 9.21+0.50 9.3+0.80 8.9+0.71 3.228 0.025%B
Phosphorus (mg/dL) 4.0+£0.63 3.7+£0.74 4.14£0.98 4.0+0.87 0.324 0.808°F
Magnesium (mg/dL) &
b 8 (mg/dL) 2.3 (0.4) 1.9 (0.3) 1.8 (0.5) 2.1(0.5) 8.032 | 0.045%
CRP (mg/dL) 7,7 (17,26) | 5,6 (11,13) | 5,6 (17,40) | 8,8(13,24) | 1.207 | 0.751¢
GFR (mg/dL) 37,3%15,47 | 41,3+13,96 | 36,5+17,49 | 39,0+20,18 | 0.128 | 0.943F

Significant differences are indicated as exponent. @ Kruskal Wallis test # One Way ANOVA
test was used. *p<0.05

The intake levels of energy and nutrients according to the number of PEW criteria met
by the individuals participating in the research were given in Table 4. It was determined
that the intakes of carbohydrates, protein, total fat, MUFA, fiber and many
micronutrients (excluding vitamins B12, C and E) decreased significantly with the
increase in the number of PEW criteria met (p<0.05).
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Table 4. Intake levels of energy and nutrients according to the number of PEW criteria

met by individuals
Number of PEW criteria met
Energy and . a 3 b 3 C 3 d F/‘ ‘2 p
nutrients o (n:15) 1(n:64) 2 (n:30) >3 (n:10)
a-b, a-c,
E;lf_ﬁgy (keal) 1712.9+521.48 1338.2+537.63 1198.9+331.01 935.9+417.90 6.087 0.001*B
dcarbOhydrates (@) 187.5 (108.51) 125.1 (56.92) 141.9 (51.95) 99.2 (98.89) 10.939 | 0.012%c
Protein (g) a-c a-d 62.4 (17.88) 47.6 (39.56) 39.3 (9.70) 32.7 (28.18) 18.979 | 0.000*
Total fat (g) a-d 65.2 (51.45) 52.2(35.31) 47.5 (22.40) 28.5(33.85) 10.832 | 0.013%*«
PUFA (g) 10.1 (10.49) 8.1(9.70) 5.7 (8.01) 5.5 (4.77) 7.123 0.068¢
MUFA (g) ad 25.4 (19.09) 19.4 (10.94) 16.9 (10.24) 10.2 (13.66) 10.413 | 0.015%
SFA (g) 25.9 (12.40) 17.6 (11.84) 16.8 (6.49) 12.8 (13.69) 7.310 0.063¢
Cholesterol (mg) (127662;;56) 224.4 (248.05) 160.7 (161.16) 245.8 (123.08) 6.017 0.111¢
Fiber (g) a-cad 19.0 (6.08) 14.7 (9.07) 12.1 (6.24) 7.7 (11.15) 17.065 | 0.001*¢
Vitamin A ab, a- 69.
l_;imln (ug) 709:5 556.8 (482.1) 506.7 (274.07) 387.4 (289.42) 8.731 0.033%a
e (545.85)
1 1 a-b, a-
:I‘E;a:;me (mg) 0.8 (0.41) 0.5 (0.38) 0.5 (0.23) 0.3 (0.23) 20.470 | 0.000%¢
Riboflavin (mg) ab.
acad (mg) 1.3 (0.74) 0.8 (0.72) 0.7 (0.44) 0.5 (0.35) 21.099 | 0.000%
Niacin (mg) a-d 9.3 (7.53) 6.4 (5.60) 6.2 (4.16) 4.6 (5.58) 8.365 0.039%*a
gndoxme me) ™= |16 (0.52) 0.6 (0.53) 0.5 (0.36) 0.4 (0.66) 14.815 | 0.002%
Folate (ug) a-cad 322.1(155.83) 200.9 (148.71) 173.3 (106.06) 137.4 (109.67) 11.448 | 0.010%*
Vitamin Bi. (pg) 2.5 (2.37) 2.6 (2.93) 1.7 (1.38) 1.9 (1.93) 5.627 0.131¢
Vitamin C (mg) 87.5(96.50) 55.7 (57.69) 52.2 (58.00) 50.6 (98.06) 3.606 0.296¢
Vitamin E (mg) 13.6 (12.71) 10.0 (10.38) 7.4 (9.68) 4.8 (6.90) 7.770 0.051¢
Sodium (mg) a-d.b-d (1:;9723;5) 2915.4(2095.06) | 2460.8(1384.84) | 1373.9(1309.17) | 15.743 | 0.001%«
Potassium (mg) ab 2415.1 1095.8 Yo
arc,ad, bed (1040.60) 1642.4(1013.51) 1418.2 (582.69) (845.98) 19.576 | 0.000
Calcium (mg) e 943-5 2.5 (577.62) 608.7(383.43) 6.8 (392.20) | 15.369 | 0.002*«
bed (510.44) 752.5 (577. .7(383.43 356.8 (392. 5.369 .
i\_/(li?dnesmm (mg) v 240.8 (117.87) 186.7 (102.86) 154.1 (54.78) 98.8 (70.21) 21.754 | 0.000*a
Phosphorus (mg) »- 975.7 o
cad bd (399.67) 751.6 (522.05) 619.1(218.35) 483.8 (263.00) | 20.445 | 0.000
Iron (m: a-b, a-c, a-d, b-
d (mg) 9.5 (4.62) 6.7 (3.91) 5.6 (2.59) 4.5 (2.64) 25.440 | 0.000%«
Zinc (mg) a-c a-d 7.8 (3.91) 6.8 (4.92) 5.3 (1.60) 4.2 (3.71) 15.900 | 0.001%a

Significant differences are indicated as exponent.

ANOVA test was used. *p<0.05
PUFA: poly unsaturated fatty acid, MUFA: mono unsaturated fatty acid, SFA: saturated

fatty acid
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The correlation between the age, the duration of CKD, anthropometric measurements,
blood pressures, biochemical parameters, energy and nutrient intakes of the individuals
participating in the study, and the number of PEW criteria met by the individuals were
given in Table 5. Accordingly, the number of PEW criteria met by individuals; had a
negative correlation with BW, BMI, UMAC, TSFT, BFP, total protein and albumin levels
(p<0.05). In addition, in the evaluation made in terms of energy and nutrients, it was
determined that there was a significant correlation between all parameters except
cholesterol and vitamin C and the number of PEW criteria that individuals met (p<0.05).

Table 5. Correlation of the number of PEW criteria met with various variables

Number of PEW criteria Number of PEW criteria
met met

Variables r P E;?:ll:::tliizl r P
Age (year) -0.095 0.304 Blood glucose(mg/dL) -0.150 0.105

TC (mg/dL) -0.164 0.172
Duration of CKD -0.130 0.159

LDL-C (mg/dL) -0.030 0.803
Ezf;gei’l ts and HDL-C (mg/dL) -0.156 0.194
Energy (kcal) -0.340 0.000* Triglyceride (mg/dL) 0.095 0.433
Carbohydrates (g) -0.197 0.032* Total protein (g/dL) -0.310 0.001*
Protein (g) -0.394 0.000* Albumin (g/dL) -0.307 0.001*
Total fat (g) -0.292 0.001* Urea (ng/dL) 0.096 0.300
PUFA (g) 0.236 0.010* Uric acid (mg/dL) 0.023 0.813
MUFA (g) -0.291 0.001* Creatinine (mg/dL) 0.145 0.115
SFA (g) -0.234 0.010* Iron (ug/dL) 0.008 0.955
Cholesterol (mg) -0.151 0.100 TIBC (ug/dL) -0.031 0.840
Fiber (g) -0.364 0.000* Ferritin (ng/mL) 0.189 0.175
Vitamin A (ug) -0.255 0.005% PTH (pg/dL) -0.065 0.651
Thiamine (mg) -0.239 0.009* Sodium (mEq/L) 0.015 0.873
Riboflavin (mg) -0.384 0.000* Potassium (mEq/L) -0.113 0.222
Niacin (mg) -0.404 0.000% Calcium (mg/dL) -0.137 0.144
Pyridoxine (mg) -0.243 0.008* Phosphorus (mg/dL) -0.014 0.886
Folate (ug) -0.340 0.000* Magnesium (mg/dL) -0.189 0.075
Vitamin Bi. (ug) -0.298 0.001* CRP (mg/dL) 0.059 0.626
Vitamin C (mg) -0.213 0.020% GFR (mL/dk/1.73 m2) -0.044 0.637
Vitamin E (mg) -0.090 0.329 Anthropometric measurements. blood pressures
Sodium (mg) -0.330 0.000* BW (kg) -0.328 0.000*
Potassium (mg) -0.386 0.000* BMI (kg/m?2) -0.523 0.000*
Phosphorus (mg) -0.410 0.000* UMAC (cm) -0.569 0.000*
Calcium (mg) -0.358 0.000* TSFT (mm) -0.279 0.002%
Iron (mg) -0.443 0.000* BFP (%) -0.467 0.000*
Magnesium (mg) -0.419 0.000* LBM (kg) 0.053 0.564
Zinc (mg) -0.364 0000* SBP (mmHg) -0.068 0.461

DBP (mmHg) -0.012 0.896
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Spearman correlation was used. *p<o0.05

According to the results of linear regression analysis for parameters with statistically
significant correlation in Table 5, it was determined that BMI (26.8%) and BFP (25.5%)
from anthropometric measurements, albumin level (18.6%) from biochemical
parameters, protein (12.7%) and fiber (14.1%) from macronutrients, and magnesium
(15.7%) and thiamine (15.0%) from micronutrients; were the most explain parameters
the number of PEW criteria met by individuals (Table 6) (p<0.05).

Table 6. Linear regression with number of PEW criteria met

B %95 (CI) B R2 P

BW (kg) -0.017 | -0.027--0.007 | -0.311 | 0.097 | 0.001*
BMI (kg/m?2) -0.077 | -0.100--0.053 | 0.518 | 0.268 | 0.000*
UMAC (cm) -0.034 | -0.049--0.018 | -0.368 | 0.135 | 0.000*
TSFT (mm) -0.036 | -0.056--0.015 | -0.309 | 0.095 | 0.001*
BFP (%) -0.040 | -0.052--0.027 | -0.505 | 0.255 | 0.000*
Total protein (g/dL) | -0.047 | -0.067--0.027 | -0.410 | 0.168 | 0.000*
Albumin (g/dL) -0.070 | -0.097--0.043 | -0.432 | 0.186 | 0.000*
Energy (kcal) -0.001 | -0.001- 0.000 | -0.360 | 0.130 | 0.000*
Carbohydrates (g) -0.003 | -0.006--0.001 | -0.273 | 0.074 | 0.003*
Protein (g) -0.012 | -0.017- 0.000 | -0.357 | 0.127 | 0.000%
Total fat (g) -0.008 | -0.013- - 0.003 | -0.295 | 0.087 | 0.001*
PUFA (g) -0.019 | -0.037--0.001 | -0.189 | 0.036 | 0.039*
MUFA (g) -0.023 | -0.036--0.011 | -0.319 | 0.102 | 0.000*
SFA (g) -0.014 | -0.026--0.002 | -0.203 | 0.041 | 0.027*
Fiber (g) -0.049 | -0.071--0.027 | -0.375 | 0.141 | 0.000*
Vitamin A (ug) -0.009 | 0.000-0.000 | -0.058 | 0.003 | 0.534

Vitamin E (mg) -0.015 | -0.030-0.000 | -0.186 | 0.034 | 0.043*
Thiamine (mg) -1.184 | -1.699--0.668 | -0.387 | 0.150 | 0.000*
Riboflavin (mg) -0.285 | -0.466--0.105 | -0.278 | 0.077 | 0.002*
Niacin (mg) -0.026 | -0.045--0.007 | -0.241 | 0.058 | 0.008*
Pyridoxine (mg) -0.587 | -0.927--0.247 | -0.301 | 0.091 | 0.001%
Folate (ug) -0.002 | -0.003--0.001 | -0.261 | 0.068 | 0.004*
Vitamin Bi2 (ug) -0.007 | -0.020-0.007 | -0.090 | 0.008 | 0.330

Sodium (mg) 0.000 | 0.000-0.000 | -0.355 | 0.126 | 0.000%
Potassium (mg) 0.000 | -0.001-0.000 | -0.360 | 0.130 | 0.000%
Phosphorus (mg) -0.001 | -0.001-0.000 | -0.383 | 0.147 | 0.000*
Calcium (mg) -0.001 | -0.001-0.000 | -0.333 | 0.111 | 0.000*
Iron (mg) -0.080 | 0.116--0.044 | -0.376 | 0.142 | 0.000*
Magnesium (mg) -0.004 | -0.006--0.002 | -0.397 | 0.157 | 0.000*
Zinc (mg) -0.077 | -0.115--0.038 | -0.341 | 0.116 | 0.000*

*p<0.05
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Discussion

Malnutrition is a common condition in CKD3, and it has been determined that the
incidence of malnutrition in CKD varies between 28-65%, depending on the criteria used
in the diagnosis# 719, However, most of the studies have been performed in CKD patients
with end-stage renal disease or on dialysis5 2025 and there are limited studies evaluating
nutritional status in the early stages of CKD2¢-28, Malnutrition seen in CKD, causes
negative consequences such as increased disease severity and the risk of disease-related
morbidity and mortality2 and it has been stated that the use of various methods together
is more effective than evaluating the malnutrition status with a single method in
individuals with CKD3. Nutritional levels of the individuals participating in this study
were evaluated with SGA and PEW. SGA, which is an independent predictor of all-cause
mortality in CKD, is a practical, non-invasive and inexpensive composite tool that is
widely used in clinical practice3°. PEW is considered an important parameter in CKD
because it is associated with increased morbidity and mortality and decreased quality of
lifes'. In this study, it was determined that 20.2% of the individuals had moderate/severe
malnutrition according to SGA and 8.4% with PEW. At the same time, it was determined
that 7.7% of individuals in the 2nd stage of CKD, 8.1% of those in the 3rd stage, 10.0% of
those in stage 4, and 8.3% of those in stage 5 had PEW; and the rate of PEW was higher
in individuals with moderate and severe malnutrition according to the SGA assessment
(Table 1) (p>0.05). In studies conducted with individuals with CKD who did not receive
dialysis treatment, the incidence of PEW was found to be 11% by Cuppari et al.3> and 9%
by Hyun et al.>” Also, in the study conducted by Sum et al.33 with individuals receiving
hemodialysis treatment, the frequency of PEW was determined as 21.1%, and in the
evaluation made according to SGA, it was stated that the risk of PEW was found in 48.9%
of the patients. According to studies in which PEW was evaluated based on CKD stages,
in the study conducted by Hyun et al.?” with individuals with predialysis CKD, the
incidence of PEW was 4.4% in stage 2 of CKD, 8.3% in stage 3a, 6.2% in stage 3b, 15.6%
in the 4th stage and 24.6% in the 5th stage; in the study conducted by Dai et al.3° it was
found that among individuals who did not receive dialysis treatment, it was 2% in those
with CKD in stages 1 and 2, 16% in those in 3 and 4 stages, 31% in those in 5th stage, and
44% in those who received dialysis treatment; in the systematic review study conducted
by Milovanova et al.34 with individuals with predialysis CKD, 4.2% in stage 3b of CKD;
21.3% in stage 4; 74.5% in stage 5, but PEW was not seen in stages 2 and 3a. These data
indicate that the risk of malnutrition as determined by PEW increases with increasing
CKD stage. Therefore, it is thought that evaluating the nutritional status of individuals
with CKD from the early stages and implementing necessary interventions will have a
positive impact on disease prognosis. Assessing nutrition using tools such as PEW in the
early stages and taking appropriate actions can help prevent muscle mass loss, decline in
physical function, immune suppression, increased infection risk, and prolonged
hospitalization. This approach can improve quality of life and reduce mortality risk in
individuals with CKD.

While obesity is associated with high mortality in the general population, this
relationship has not been clearly demonstrated in individuals with CKD who do not
receive dialysis treatment3s. In this context, in a study conducted with approximately 454
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thousand individuals, it was stated that BMI showed a U-shaped relationship with CKD
prognosis. BMI <25 kg/m2 has been associated with poor prognosis regardless of CKD
severity. Additionally, it has been reported that adverse outcomes can be seen in the early
stages of CKD in individuals with BMI >35 kg/m?2, and this relationship is weak in
individuals with GFR <30 mL/min. Therefore, it was stated that the BW management of
individuals with CKD should be carefully evaluateds®. Also, since BMI is insufficient to
distinguish between fat mass and lean body mass, it was stated that various
anthropometric measurements such as TSFT2:37 and UMAC should also be evaluated2. In
this study, it was found that the number of PEW criteria met and BW, BMI, UMAC, TSFT
and BFP levels changed significantly (Table 2), had a negative correlation (Table 5) and
among these parameters, BMI (26.8%) and BFP (25.5%) were the parameters that most
explained the number of PEW criteria met by individuals (Table 6) (p<0.05). Parallel to
this study, in various studies conducted with individuals with CKD who did not receive
dialysis treatment, it was stated that the number of PEW criteria met by the individuals
and the levels of BW26, BMI':26:27 BFP and UMAC" showed statistically significant
differences. In a study conducted by Windahl et al.3® with individuals in the 4th and 5th
CKD stages, it was determined that PEW was seen at a rate of 29.3% and the BMI level
of individuals with PEW was lower. Considering all these results, it was determined that
anthropometric measurements are an effective parameter in the evaluation of PEW in
individuals with CKD. For this reason, it is important and necessary to evaluate the
anthropometric measurements of individuals with CKD at regular intervals and to take
the necessary precautions depending on the results in the management of the disease
and in increasing the quality of life of the patients.

PEW, which is characterized by a decrease in body protein mass and energy reserve,
including muscle and fat mass and visceral protein pool, is a condition that is seen at a
significantly in CKD and causes negative consequences3. Due to the activation of
proinflammatory cytokines together with hypercatabolic mechanisms, the incidence of
PEW increases as CKD progresses, and the nutritional status of individuals deteriorates
with decreased appetite. This situation causes inadequate protein and energy intake as
well as get worse in uremic parameters. Uremic metabolites causes complications such
as oxidative stress, endothelial dysfunction, deterioration of nitric oxide homeostasis,
renal interstitial fibrosis, sarcopenia, increased proteinuria and kidney dysfunction?. In
this context, it is stated that the early evaluation of CKD patients who do not receive
dialysis treatment for malnutrition is effective in fixing various metabolic disorders and
reducing morbidity and mortality ratess. In this study, it was found that with the increase
in the number of PEW criteria met, the serum total protein, albumin, calcium and
magnesium levels decreased (Table 3); the PEW criteria number of the individuals had a
negative correlation with the total protein and albumin levels (Table 5); and the number
of PEK criteria met by individuals was explained by serum total protein level 18.6% and
albumin level 16.8% (Table 6) (p<0.05). In various studies conducted with individuals
with predialysis CKD, it was determined that CRP®2627) GFR, albumin?*26-2740 TC1,
calcium and phosphorus4° levels changed significantly according to the number of PEW
criteria met. In a study conducted by Windahl et al.38, with individuals aged 65 and over
who did not receive dialysis treatment with a GFR level of <20 mL/min/1.73 mz2, it was
stated that individuals with PEW had lower sodium and albumin levels (p<0.05). These
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similar results support that there is a relationship between biochemical parameters,
which are indicators of nutritional status, and PEW in CKD, and therefore PEW is a
marker that can be used in the evaluation of nutritional status.

In individuals with CKD, holistic treatment has goals such as reducing the negative
symptoms of uremia, prolonging the transition to dialysis treatment and improving
quality of life4. In this context, it is stated that the nutritional interventions to be
implemented are an important attempt to optimize the clinical outcomes of individuals
with CKD39, however the number of studies evaluating the nutritional status of
individuals in the predialysis period is quite limited in the literature4.. In addition,
studies on food consumption of individuals with CKD who do not receive dialysis
treatment generally evaluated energy and protein intake26:274244, In a study, it was
determined that there was a negative correlation between protein intake and creatinine
and phosphate levels in individuals with CKD who do not receive dialysis treatment4. In
the studies conducted by Hyun et al.2¢ and Hyun et al.?” it was stated that the protein
intake of individuals decreased with the increase in the number of PEW criteria met
(p<0.05). In this study, it was detected that with the increase in the number of PEW
criteria met, intake of energy and many macro and micronutrients decreased (Table 4),
and the number of PEW criteria and parameters other than PUFA (g) intake had a
negative correlation (Table 5) (p<0,05). Furthermore, the parameters that most explain
the number of PEW criteria met by individuals were protein (12.7%), fiber (14.1%),
thiamine (15.0%) and magnesium (15.7%) (Table 6) (p<0.05). These results reveal that
the number of PEW criteria met in individuals with CKD is related to energy and nutrient
intake, and importance of assessing nutritional status and making appropriate
interventions in these individuals. In addition, this study differs from others in terms of
evaluating the relationship between energy and protein intake and non-protein
macronutrients and micronutrients with PEW.

Conclusions

In the literature, studies with individuals with CKD were mostly conducted with patients
who received dialysis treatment, and studies on CKD patients who did not receive dialysis
treatment are limited. Whereas appropriate interventions to be made with the correct
evaluation of the nutritional status of the patients in the period before the dialysis
treatment will be effective in prolonging the transition to dialysis treatment, reducing
the cost of the disease, and increasing the quality of life. Therefore, using the PEW tool
developed for individuals with CKD at regular intervals from the diagnosis of the disease
is very practical and effective in the evaluation of malnutrition. In addition, it is
important to raise awareness of health professionals such as nurses, dietitians, and
doctors about the relationship between the nutritional status of individuals with CKD
and the prognosis of the disease, to use practical and effective assessment tools and to
take initiatives for this situation in cooperation.

Limitation of the Study

Evaluating one parameter from each PEW criterion category in the PEW evaluation is a
limitation of the study.
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The Effects of Associated Impairments on Severity of Cerebral Palsy:
Insights from a Single-Center

Cemil OZAL", Kiibra SEYHAN BIYIK"*, Ozge CANKAYA***, Kivan¢ DELIOGLU****, Sefa
UNES****, Merve TUNCDEMIR****, Fulya IPEK ERDEM******, Mintaze KEREM GUNEL"*******

Abstract

Aim: The aim of the study was to describe the distribution of the impairment index across Cerebral Palsy
(CP) subtypes and Gross Motor Function Classification System (GMFCS) levels and investigate the
relationship between CP subtypes, birth weight, gestational age, and the impairment index.

Method: This retrospective study was conducted with 423 children with CP aged between 0-18 years. Data
were gathered from the medical records of children. Birth weight and week, functional classification levels,
intellectual impairment, presence of vision, hearing problems, epilepsy recorded. All children were classified
according to the GMFCS, Manual Abilities Classification System (MACS), Communication Function
Classification System (CFCS), Eating and Drinking Abilities Classification System (EDACS), and CP
subtypes. Participants were categorized according to Impairment Index (IT) that consist of gross motor,
intellectual, vision and hearing impairments and epilepsy. Multivariate backward modelling linear
regression model was used to explain relations between impairment index and functional classification
systems, birth weight and birth week.

Results: Amongst the 423 children (mean age 6.38+4.57 years) analyzed, 130 (30.7) of the children had
low impairment, 159 (31.7%) of them had moderate impairment, and 134 (31.7%) of them had high
impairment according to the II. In unilateral spastic type CP, 61.5% had a low impairment index (p<0.05),
in bilateral spastic CP, 44.2% of children had a moderate impairment index (p<0.05), in dyskinetic CP 67.9%
of children had a high impairment index (p<0.05). In ataxic type there were not any difference significantly
between impairment index levels (p=0.06). As a result of regression analysis gross motor function level
(Beta=0.85, p<0.01) and birth weight (Beta=-0.05, p=0.04) were predictors of the Impairment Index, and
explained 73% of the variance.

Conclusion: Nearly one third of the children had high IT; birth weight and gross motor functional level are
the predictors of II. These results can help improve rehabilitation and social services.

Keywords: Cerebral palsy, physiotherapy, impairment, ICF.
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Serebral Palside Eslik Eden Bozukluklarin Serebral Palsi Siddetine Etkisi: Tek Merkez
Bulgular:
Oz
Amagc: Calismanin amaci, Serebral Palsi (SP) alt tipleri ve Kaba Motor Fonksiyon Siniflandirma Sistemi

(GMFCS) seviyeleri arasmnda Bozukluk indeksi (BI) dagilinum tanimlamak ve Bi, SP alt tipleri, dogum
agirhigi ve dogum haftasi arasindaki iligkiyi incelemektir.

Yontem: Bu retrospektif ¢alisma 0-18 yas araliginda 423 SP'li ¢ocukla yiiriitiilldi. Veriler cocuklarin tibbi
kayitlarindan toplandi. Dogum agirhig ve haftasi, fonksiyonel simiflandirma seviyeleri, biligsel bozukluk,
gbrme, igitme sorunlari, epilepsi varhigi kaydedildi. Tiim ¢ocuklar GMFCS, El Becerileri Siniflandirma
Sistemi (MACS), Yeme ve icme Becerileri Smiflandirma Sistemi (EDACS), iletisim Fonksiyonu
Siiflandirma Sistemi (CFCS) ve SP alt tiplerine gore simiflandirildi. Katilimeilar, kaba motor, biligsel, gorme
ve igitme bozukluklar1 ile epilepsiden olusan Bi'ye gére kategorize edildi. BI ile fonksiyonel siniflandirma
sistemleri, dogum agirhig1 ve dogum haftas1 arasindaki iligkileri agiklamak multivariat dogrusal regresyon
modeli kullanildi.

Bulgular: Analiz edilen 423 cocuktan (ortalama yas 6,38+4,57 yil) Bi’ye gére 130'unda (%30,7) diisiik
diizeyde bozukluk, 159'unda (%31,7) orta diizeyde bozukluk ve 134'linde (%31,7) yiiksek diizeyde bozukluk
saptandi. Unilateral spastik SP'li cocuklarin %61,5'inde diisiik diizeyde Bi (p<0,05), bilateral spastik SP'li
cocuklarin %44,2'sinde orta diizeyde Bi (p<0,05), diskinetik SP'li cocuklarin %67,9'unda yiiksek diizeyde Bi
P<0,05) saptandu. Ataksik tipte ise BI diizeyleri arasinda anlamli bir fark yoktu (p=0,06). Regresyon analizi
sonucunda kaba motor fonksiyon diizeyi (Beta=0,85; p<0,01) ve dogum agirhiginin (Beta=-0,05; p=0,04)
Bi’'nin yordayicilar1 oldugu ve varyansin %73'iinii acikladig1 goriildii.

Sonugc: Cocuklarin yaklagik iicte biri yiiksek BI'ye sahipti; dogum agirhg: ve kaba motor fonksiyonel seviyesi
Bi’nin prediktérleridir. Bu sonuclar, SP’de rehabilitasyona yonelik yaklasimlarin gelistirilmesine ve sosyal
hizmetlerin iyilestirilmesine yardimei olabilir.

Anahtar Sozciikler: Serebral palsi, fizyoterapi, bozukluk, ICF.

Introduction

Cerebral palsy (CP) is the most prevalent cause of physical disability of childhood and
defined as a group of lifelong non-progressive disorders that impact the development of
posture and movement in the developing brain and resulted by activity limitation®2.

CP characterized by motor function, posture and communication3 impairments;
moreover, associated problems like epilepsy and intellectual impairment as well as
impairments of hearing and vision are common. The degree of these impairments varies
from mild to severe inability+.

With use of the International Classification of Functioning, Disability and Health (ICF)
framework, professionals started to apply the ICF framework both for interventions and
research purposes5 and the influence of impairments of bodily structure and functions
on social as well as personal life is understood better in accordance with the ICF
framework. In those with CP, beside to CP definition, based on motor function and its
neurological frame, the existence or lack of associated impairments significantly affect
participation and as well as well-being®.

Although the prevalence of associated problems in people with CP varies according to
the various surveillances, common associated impairments are intellectual disability
within the range of 30—50%, epilepsy within 15-55%, vision within 10—100% and hearing
impairment 30—-40%. The prevalence of associated problems according to various
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functional levels in CP is unclear. Therefore, investigation among functional state and
associated problems in CP can be helpful for planning proper intervention programs?.

CP has been classified using a combination of the motor characteristics as well as
classification systems such as the Gross Motor Function Classification System (GMFCS),
the Manual Ability Classification System (MACS), the Communication Function
Classification System (CFCS), and the Eating and Drinking Ability Classification System
(EDACS). On the other hand, these classification systems explain functional capacity for
each single ability, such as gross motor abilities, manual abilities or communication
rather than severity level. There is no commonly agreed definition of “severe CP”,
definitions may refer to motor function only or to multiple impairments8. Therefore,
recently, in order to evaluate the level of impact in people with CP together with motor,
cognitive, and associated impairments, the "impairment index" has been defined, which
evaluates the motor involvement severity, the associated impairments presence, and
cognitive inadequacy together and defines the impact of CP on the child as mild,
moderate, and severe impairment®.

This study analyses data hospital based data retrospectively and centered on the
definition of CP based on the severity of impairment using the impairment index, which
aims to describe impairments combination of as well as severity of these impairments.
This study aims to describe the distribution of the impairment index across subtypes of
CP and GMFCS levels, and evaluate the association between CP subtypes, birth weight,
gestational age, and impairment index.

Material and Methods

This single-center retrospective study was completed at Hacettepe University, Faculty of
Physical Therapy and Rehabilitation, between July 2020 - July 2022. Ethical approval
for the study was gained from Hacettepe University, Ethical Committee of Non-invasive
Clinical Researches (Number: GO 20/356; Date: 17.04.2020).

Study Population, Exclusion Criteria

Data of the study were collected from medical records of children. Inclusion criteria were
being age <18 years, diagnosis of CP. Date of birth, birth weight and week, functional
classification levels, intellectual impairment, presence of vision, hearing problems and
epilepsy recorded. Children with missing any of these relevant records and any
neurological, genetic, or metabolic disorders co-existence with CP were excluded.

Classification of Functional Abilities

The Turkish versions of GMFCS9, MACS, CFCS", and EDACS* were used to classify the
functional levels. All Turkish versions were valid and reliable9-12.

Gross Motor Function Classification System (GMFCS): classifies motor
functional abilities in CP. The distinction between levels are based on functional
limitations, the necessity for hand-held aids or wheeled devices for mobility93.

Manual Abilities Classification System (MACS): classifies the hand skills of
children with CP, like object grasping and releasing in daily life within five levelso.14.
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Eating and Drinking Abilities Classification System (EDACS): classifies
eating and drinking abilities in children with CP into five levels. EDACS aims to
differentiate and classify the daily eating and drinking abilities in people with CP215,

Communication Function Classification System (CFCS): classifies the
communication function of people with CP in daily life within five levels (Level I-V)116,

Cerebral Palsy Classification

CP subtypes was classified according to the classification of Surveillance of CP in Europe
as unilateral spastic (US-CP) bilateral spastic (BS-CP), dyskinetic, and ataxic?’.

Associated Impairments

Intellectual impairment was determined according to the guidance research center of the
Ministry of National Education; visual and hearing impairments, and epilepsy were
recorded according to medical records of the last testing. In case of lack of medical
reports, the patient excluded from the study.

Intellectual impairment was categorized into three intelligence quotient (IQ) categories
or estimated IQ: normal/near-normal intellect (IQ>70), mild to moderate intellect (IQ
between 50-69), and severe impairment of intellect (IQ<50)°. Impairments of vision and
hearing were noted as the existence or non-existence. Presence of epilepsy, which is
described as having two unprovoked seizures or receiving antiepileptic treatment,
determined by a child neurologist according to medical reports.

Impairment Index

Impairment index consists of three levels according to the severity and impairment
combinations.

Low impairment was defined as GMFCS Level I-1I (able to walk without any support),
I1Q>70, neither impairment of visual nor hearing, and not having epilepsy.

High impairment was defined as GMFCS Level IV-V (inability to walk) and/or IQ<50
(severe impairment of intellect) with or without at least one of the impairments of visual,
hearing, and active epilepsy.

Moderate impairment was defined as GMFCS Level I-11, IQ>70, but with one or more
of the impairment of visual, hearing, and active epilepsy; or being GMFCS Level I-II with
an IQ between 50-70, with or without at least one of the impairment of visual, hearing,
and active epilepsy; or GMFCS Level III (walking with support), with an IQ<50 with or
without one or more of the impairment of visual, hearing, and active epilepsy®.

Statistical Methods

The Statistical Package for Social Sciences (SPSS) software version 21.0 was used.

Categorical variables were given as numbers and percentages. Chi-square test was used

as appropriate for measurement of relations. Multivariate backward modelling linear

regression model was used to explain relations between impairment index and functional

classification systems, birth weight and birth week.

Results

423 children with CP who met the inclusion criteria included. Majority of children, 76.6%

(n=324) were spastic type (unilateral and bilateral), following dyskinetic (n=78, 18.4%),
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and 5% (n=21) were ataxic. The social and demographic properties are presented in Table

1.

Table 1. Social and demographic properties of participants

Social and demographic properties

Meanz+Standard Deviation (min — max)

Age (years) 6.38+4.57 (2-18)
Birth Week 35.40+4.63 (23 — 43)
Birth Weight (grams) 2541.83+929.36 (660 — 5750)
Gender Female n (%) 179 (42.3)

Male n (%) 244 (57.7)
Clinical Type n %
Unilateral Spastic 109 25.8
Bilateral Spastic 215 50.8
Dyskinetic 78 18.4
Ataxic 21 5.0

n, number; % percentage

Among classification systems, according to the GMFCS, 23.6% (n=100) were level 1,
27.0% (n=114) were level 11, 18.9% (n=80) were level 111, 16.3% (n=69) were level IV and
14.2% (n=60) were level V; according to the MACS, 41.8% (n=117) were level 1, 23.9%
(n=101) were level 11, 13.9% (n=59) were level 111, 12.3% (n=52) were level IV and 8.0%
(n=34) were level V. According to the CFCS, 57.7% (n=224) were level 1, 14.9% (n=63)
were level 11, 13.9% (n=59) were level III, 7.8% (n=33) were level IV and 5.7% (n=24)
were level V and according to the EDACS, 64.8% (n=274) were level 1, 15.1% (n=64) were
level I1, 9.9% (n=42) were level 111, 4.5% (n=19) were level IV and 5.7% (n=24) were level

V.

The distribution of GMFCS, MACS, CFCS and EDACS according to clinical types are

presented in Table 2.

Table 2. Distribution of GMFCS, MACS, CFCS and EDACS according to clinical types

Clinical type GMFCS
n (%)

MACS CFCS EDACS
n (%) n (%) n (%)

Unilateral spastic | Level 63 (57.8)

56 (51.4) | 91(83.5) | 100 (91.7)

(n=109) Level I1 | 43(39.4) | 34(31.2) | 15(13.8) 5(4.6)
Level III 3(2.8) 17 (15.6) 3(2.8) 4(3.7)
Level IV - 2(1.8) - -
Level V - - - -

Bilateral spastic Level I 30 (14.0)

102 (47.4) | 121(56.3) | 140 (65.1)

(n=215) Level II | 45(20.9)

42(19.5) | 27(12.6) | 29 (13.5)

Level III | 67 (31.2)

25 (11.6) 32 (14.9) 18 (8.4)

Level IV | 39 (18.1)

25 (11.6) 19 (8.8) 13 (6.0)

Level V 14 (15.8)

21(9.8) 16 (7.4) 15 (7.0)

Dyskinetic Level I 3(3.8)

8 (10.3) 14 (17.9) 18 (23.1)

(n=78) Level IT | 15(19.2)

17 (21.8) 20 (25.6) 25 (32.1)
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Level 111 5(6.4) 15 (19.2) 22 (28.2) | 20 (25.6)

Level IV | 29 (37.2) 25 (32.1) 14 (17.9) 6 (7.7)
Level V 26 (33.3) 13 (16.7) 8 (10.3) 9 (11.5)

Ataxic Level I 4 (19.0) 11 (52.4) 18 (85.7) 16 (76.2)

(n=21) Level 1T 11 (52.4) 8 (38.1) 1(4.8) 5(23.8)
Level III | 5(23.8) 2(9.5) 2(9.5) -
Level IV 1(4.8) - - -
Level V - - - -

n, number; % percentage

Associated impairments and gross motor function in overall CP. Among all the
participants, 214 (50.6%) were walking without support (GMFCS Level I-II), 80 (18.9%)
was walking with support (GMFCS Level I1I), and 129 (30.5%) of children were GMFCS
Level IV-V. Most of the cases (n=231, 54.6%) had an IQ of 70 (normal intellect), following
135 (31.9%) an IQ between 50-69, and 57 (13.5%) an IQ of < 50. Impairment of the vision
was in 133 (31.4%) of children, and impairment of hearing was in 23 (5.4%) of children.
Overall, 103 (24.3%) had epilepsy. According to the Impairment Index, 130 (30.7) of the
children had low impairment, 159 (31.7%) of them had moderate impairment, and 134
(31.7%) of them had high impairment. The frequency of categories according to the
Impairment Index and associated impairments according to the CP subtypes were
presented in Table 3.

Table 3. Impairment Index and associated impairments in CP subtypes

Unilateral Spastic | Bilateral Spastic | Dyskinetic Ataxic
n (%) n (%)
n (%) n (%)
Impairment Index Low 67 (61.50) 43 (20.0) 10 (12.8) 10 (47.6)
Moderate 42 (38.50) 95 (44.20) 13 (16.7) 9 (42.9)
High - 77 (35.80) 53 (67.9) 2(9.5)
Gross Motor Function | Level I-I1 106 (97.2) 75 (34.9) 18 (23.1) 15 (71.4)
Level I1I 3(2.8) 67 (31.2) 5(6.4) 5(23.8)
Level IV-V - 73 (34.0) 55 (70.5) 1(4.8)
Intellectual IQ <50 - 36 (16.7) 20 (25.6) 1(4.8)
1Q 50-70 20 (18.3) 66 (30.7) 45 (57.7) 4 (19.0)
1Q >70 89 (81.7) 113 (52.6) 13 (16.7) 16 (76.2)
Visual Yes 84 (22.0) 87 (40.5) 18 (23.1) 4 (19.0)
No 85(78.0) 128 (59.5) 60 (76.9) 17 (81.0)
Hearing Yes 2(1.8) 15 (7.0) 6(7.7) -
No 107 (98.2) 200 (93.0) 72 (92.3) 21 (100.0)
Epilepsy Yes 24 (22.0) 55 (25.6) 22 (28.2) 2(9.5)
No 85(78.0) 160 (74.4) 56 (71.8) 19 (90.5)

n, number; % percentage

The results of the backward modelling linear regression analysis showed that among the
independent variables, gross motor function level (Beta=0.85, p<0.01) and birth weight
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(Beta=-0.05, p=0.04) were strong predictors of the Impairment Index, and explained
73% of the variance (Table 4).

Table 4. Results of regression analyses

Model: Multiple linear regression (backward modeling)
Dependent
variable Independent variable B Std. Error | Beta P R2
Impairment Index Step 1
Constant 0.902 0.183 .000 0.731
Birth weight -0.041 0.030 -0.053 0.172
Birth week -0.002 0.007 -0.011 0.784
Clinical type -0.022 0.030 -0.022 | 0.474
GMFCS 0.472 0.028 0.816 .000
MACS -0.007 0.030 -0.012 0.813
EDACS 0.030 0.035 0.042 0.386
CFCS 0.025 0.030 0.039 0.404
Step 2
Constant 0.904 0.182 .000 0.732
Birth weight -0.042 0.030 -0.053 | 0.165
Birth week -0.002 0.007 -0.011 | 0.774
Clinical type -0.021 0.030 -0.021 | 0.487
GMFCS 0.469 0.024 0.811 0.000
EDACS 0.028 0.033 0.039 | 0.403
CFCS 0.024 0.030 0.037 0.421
Step 3
Constant 0.859 0.093 0.000 | 0.732
Birth weight -0.048 0.022 -0.061 | 0.029
Clinical type -0.022 0.030 -0.022 | 0.470
GMFCS 0.470 0.024 0.812 .000
EDACS 0.026 0.033 0.037 0.418
CFCS 0.024 0.030 0.036 0.424
Step 4
Constant 0.836 0.088 .000 0.733
Birth weight -0.049 0.022 -0.063 | 0.023
GMFCS 0.464 0.023 0.802 0.000
EDACS 0.027 0.033 0.038 0.414
CFCS 0.024 0.030 0.037 0.414
Step 5
Constant 0.830 0.087 .000 0.733
Birth weight -0.047 0.021 -0.060 | 0.029
GMFCS 0.470 0.021 0.813 0.000
CFCS 0.038 0.024 0.058 0.116
Step 6
Constant 0.829 0.087 .000 0.732
Birth weight -0.044 0.021 -0.056 | 0.041
GMFCS 0.493 0.016 0.852 0.000

Impairment index among to the CP subtypes varied significantly according to the Chi-
Square test. In unilateral spastic CP, 61.50% of children had a low impairment index
(p<0.05), in bilateral spastic CP, 44.2% of children had a moderate impairment index
(p<0.05), in dyskinetic CP 67.9% of children had a high impairment index (p<0.05). In
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ataxic type there were not a significant difference between impairment index levels
(p=0.06) (Table 3).

Discussion

This study was a retrospective with a large population to understand the frequency of
associated impairments among children with CP, especially targeting on the relatively
numerous of children with CP, which gives the opportunity to investigate the effects of
associated problems on all CP subtypes, as well as this study is one of the few studies,
and in our knowledge the first study from Tiirkiye based on a novel classification, the
impairment index which is in order to determine which children have relatively
moderate or more severe impairment, it is important to characterize the combined
effects of the many disabilities present in children with CP. This is because the children's
needs and level of participation will be directly impacted by these.

Although the current study was not focused on the participation domain of ICF,
according to the several studies, the effects of impairments on participation are well
documented, and the influence of associated problems is significant and effects both
function and participation of people with CP, and therefore it is ultimate to evaluate,
understand, and follow the presence of impairments, such as motor, epilepsy, intellectual
impairment as well as vision and hearing'®. For instance, amongst factors affecting
participation, gross motor function is the one of the most important factor in CP* and
according to the Alghamdi et al2°. (2017), Dang et al2'. (2015), McManus et al. (2008)22,
and Colver, et al23. (2012) studies, motor skill is the major factor effecting participation
of people with CP. Duke et al (2021) indicate that there is a relationship between
comorbidities and limitation in school participation2+. Similarly, according to study of
Burgess et al.,, decrease of daily activity related with presence of an intellectual
impairment; and epilepsy was associated with decrease of daily activity as well as self-
care in CP25. Additionally, according to Crotti et al., (2024) within relation to motor
function vision in daily life as manual abilities, and may influence the quality of life by
limiting self-esteem, emotional and social well-being of these children2¢. Moreover, van
Gorp et al. were well documented that factors in childhood account for 79—90% of the
variation in participation of young adult in home life as well as interpersonal
relationships of individuals with CP. Children with decreased motor capacity, intellectual
disability or epilepsy are at risk for limitation in participation in young adulthood?.
Therefore, as in current study, understanding impairments altogether is a key element
to have opportunity enhancing participation in children with CP. Although classification
systems like GMFCS, MACS, EDACS and CFCS are important tools for constitute
common language to describe better and communicate about the largely heterogeneous
functional skills of people with CP8 there is not a consensus on definition of “severity of
CP”: definitions mostly refer a function as motor function only. Therefore, the
Impairment Index provides a framework to describe the severity in a child with CP that
closely related with participation.

In our study population sample, nearly one third of children (31.7%) were thus classified
high impairment index level that will require comprehensive care and services to support
because of this group has one or more associated severe impairment. One important
finding of this study is that, when compared with spastic CP subtype, dyskinetic children
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have much more tendency to having severe impairments, with 67.9% of these children
had a high impairment index. Dyskinetic CP is the second largest subtype of CP affecting
10—20% of children with CP28 and consistent with current study severe motor
impairment and intellectual impairment are more frequent in dyskinetic CP than in other
subtypes>29.

According to the regression analysis, beside the GMFCS, birth weight is one of the
predictors of the severity of CP in term of the Impairment Index. Esih et al., in their study
found an inverse association between birth weight and CP developing riskse°.

Horber et al. found a weak relationship between severity and birthweight, as well as birth
week, in our study, we found birth weight as the predictor but not birth week®. These
contradictory results indicate more researches need to investigate relationship between
impairments, birth week and weight. On the other hand, similar to current study, Delacy
et al. analyzed the associated impairments and gross motor function levels and found
that with increasing GMFCS level, the amount of people with CP with each associated
impairment also increaseds:.

The main limitation of the study was lack of changing severity by the time. Additionally,
impact of etiological factors on severity should be investigated in future researches.
Another limitation was, although the study based on such a large sample size,
participants of the study based on a single center, therefore multicenter studies need for
covering whole country.

Conclusion

In conclusion, according to the findings, dyskinetic subtype of CP is more severe form
with bilateral spastic CP. Since, CP is a lifelong condition characterized by changes in
function across the lifespan; the importance of interventions to improve outcomes in
motor disorders associated with the condition32. Therefore, understanding the effects of
associated impairments is important to organize and planning rehabilitation as well as
social services. Clinical use of the disability index may guide effective and
multidisciplinary rehabilitation practices. In the future studies it is recommended that
to evaluate the effects of different disability levels of the disability index on activity and
participation according to the ICF perspective.
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The Mediating Role of Mukbang in the Association between Loneliness and
Smartphone Addiction in Emerging Adulthood

Hasan KUTUK", Sinan OKUR**

Abstract

Aim: The purpose of this study is to examine the mediating role of Mukbang viewing behavior in the
relationship between loneliness and smartphone addiction in individuals in the emerging adulthood period.
Recently, an important field of study has emerged due to the effects of loneliness on behaviors in
technological environments and the examination of Mukbang videos on the mental health of individuals. In
this context, the aim of this study is to examine smartphone addiction by exhibiting Mukbang viewing
behavior in those experiencing loneliness.

Method: In this study conducted with 401 participants, 280 females (69.8%) and 121 males (30.2%), the
average age of the participants is 24.443 years (age range = 18-26, SD = 1.682). Within the scope of the study,
data were collected from the participants face-to-face using the UCLA Loneliness Scale, Smartphone
Addiction Scale, and Mukbang Addiction Scale. Conditional process analysis was performed using the SPSS
PROCESS macro plugin in the analysis of the data. Additionally, the statistical significance of the mediating
variable was examined using the bootstrapping method.

Results: Correlation results indicated that there was a significant and positive relationship between all
variables. Findings from the conditional process analysis suggest that Mukbang serves as a partial mediator
in the connection between loneliness and smartphone addiction.

Conclusion: The study reveals that Mukbang videos are used as a tool to cope with the feeling of loneliness
of individuals and that this situation triggers smartphone addiction. The results demonstrate that
intervention programs for conscious media use should be developed for individuals with high feelings of
loneliness.

Keywords: Loneliness, Mukbang, smartphone addiction, emerging adulthood.

Beliren Yetiskinlikte Yalnizlik ile Akillh Telefon Bagimhiligi Arasindaki iliskide Mukbang’in
Araci Rolii
Oz
Amac: Bu calismanin amaci, beliren yetigkinlik donemindeki bireylerde yalmzlik ile akilli telefon bagimlilig:
arasindaki iliskide Mukbang izleme davranisinin araci roliinii incelemektir. Son donemde yalmizhigin
teknolojik ortamdaki davramglar1 etkilemesi ve Mukbang videolarimin bireylerin ruh saghg iizerine

incelenmesi nedeniyle 6nemli bir ¢aligma alanmi olusmustur. Bu baglamda, yalmzlik yasayanlarin Mukbang
izleme davranisi sergileyerek akilli telefon bagimhiliginin incelenmesi bu arastirmada hedeflenmektedir.

Yontem: 280 kadin (%69,8) ve 121 erkek (%30,2) olmak iizere 401 katiima ile gergeklestirilen bu
arastirmada katiimcilarin yas ortalamasi 24.443 'tiir (Yas aralig1 = 18-26, Ss = 1,682). Arastirma kapsaminda
UCLA Yalnizlik Olcegi, Akilli Telefon Bagimhhg Olcegi ve Mukbang Bagimhhk Olcegi kullanilarak
katilimcilardan veriler yiiz yiize toplanmistir. Verilerin analizinde SPSS PROCESS makro eklentisi
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kullanilarak kosullu siire¢ analizi gerceklestirilmistir. Ek olarak, araci degiskenin istatistiksel anlamlilig
bootstrapping yonteminden faydalanilarak incelenmistir.

Bulgular: Korelasyon sonugclari, tiim degiskenler arasinda anlamli ve pozitif yonde iligki oldugunu
gostermistir. Kosullu siire¢ analizinde ise, yalmizlik ile akilli telefon bagimliligi arasindaki iligkide
Mukbang’in kismi araci rol oynadig saptanmigtr.

Sonuc: Arastirma sonucunda, Mukbang videolarinin bireylerin yalmzlik duygusuyla basa ¢ikmada bir arag
olarak kullanildigini ve bu durumun akill telefon bagimliligini tetikledigini ortaya koymaktadir. Elde edilen
sonuglar, yalnizlik hissi yiiksek bireyler i¢in bilingli medya kullanimina yonelik miidahale programlarinin
gelistirilmesi gerektigini gostermektedir.

Anahtar Sozciikler: Yalnizlik, Mukbang, akilli telefon bagimliligi, beliren yetigkinlik.

Introduction

Human beings are inherently social creatures. Communicating with other people,
socializing, and having social support resources are important gains for the mental
health of individuals. Because people can develop their coping power and mechanisms
thanks to the social relationships they establish. In contrast, loneliness is a negative
emotional state that occurs due to inadequate social life>2. When evaluated from this
perspective, it can be said that loneliness is among the variables that can negatively
influence the mental health of individuals. The concept of loneliness is defined as an
individual's inability to establish close relationships with his/her environment,
unwillingness to establish close relationships, or having difficulty establishing close
relationships3. Marangoni and Ickes emphasize three important points regarding
loneliness#. The first of these is that loneliness is different from social isolation. In other
words, the concept of loneliness is an individual-specific and subjective experience. The
second important point is that loneliness can create a negative psychological state for the
individual. The third and last important point is that loneliness is a condition that arises
from a lack of social relationships. According to Rokach, loneliness does not only occur
when individuals are lonelys. Even if there are many people around, the individual may
experience a feeling of loneliness. Based on this, it can be concluded that the experience
of loneliness and the state of being alone are distinct concepts. While being alone may be
preferable, feelings of loneliness are often undesirable and damaging®. In other words,
while loneliness may denote an undesirable experience, being alone may be preferable.
For instance, individuals may prefer to be alone to think creatively, concentrate, or
develop various skills?. This demonstrates that wanting to be alone should not be
confused with experiencing the feeling of loneliness.

Cacioppo and Cacioppo express loneliness as a public health problem8. A study
emphasizes that loneliness can have destructive effects on an individual's physiological
health as well as their psychological health9. When studies on the psychological effects of
loneliness are examined, depression, psychological distress, increased social
isolation’?, and an increase in technology-based addictions®-5 stand out. Recently,
technology-based addictions have also been among the concepts frequently studied in
the literature.

Technology-based addictions generally occur due to the internet, mobile phones, games,
and various gaming tools. Internet technology serves as a tool for today's people to
perform certain behaviors online®. These behaviors often include gaming, shopping, and
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social networking. From this point of view, various applications on the internet can serve
as a new branch for individuals experiencing loneliness. Individuals experiencing
loneliness can try to cope with this feeling through internet-based applications.

One behavior that has recently attracted attention as a technology-based addiction is
Mukbang. Mukbang, which has an increasing interest day by day, is an online experience
in which an individual broadcasting on the internet eats a large amount of food while
other individuals watch and comment on it78, Hawthorne states that thousands of
people watch Mukbang videos today*9. Considering today's frequency of smartphone and
internet use, it is thought that this behavior may be more dominant in people who are
lonely. So much so that Kircaburun et al. emphasize that watching Mukbang can have an
effect that reduces loneliness and social isolation. Individuals who experience
loneliness may tend to follow Mukbang broadcasts in order to relieve this feeling. Studies
in the literature emphasize that the communication established between the broadcaster,
called Mukbanger, and the viewer during the Mukbang broadcast eliminates loneliness
and increases social satisfaction2c. Similarly, Rosen defines this situation as electronic
closeness, stating that communication established during online broadcasting can
reduce the feeling of loneliness by strengthening the social relationships between the
broadcaster and the audience2’. Based on the findings of these studies, it can be
concluded that loneliness plays a role in increasing the tendency to watch Mukbang
content. Although there is no study in the literature examining the effect between these
two concepts, studies on similar concepts partially support this idea'7.19-21,

Another technology-based addiction that can be caused by loneliness is smartphone
addiction. In addition to serving as a means of communication, smartphones are
advanced technological devices that provide various functions, including photography,
video recording, gaming, and access to the internet and social media platforms. Many
applications that were previously performed using multiple technological tools can now
be performed using a single smartphone. Despite all these positive effects, smartphones
can also have an addictive effect as a result of excessive and uncontrolled use. Research
suggests that different dimensions of loneliness, such as emotional and social loneliness,
may play distinct roles in the development of smartphone addiction. While emotional
loneliness refers to the absence of close emotional bonds, social loneliness stems from a
lack of broader social interactions. Individuals experiencing emotional loneliness may
turn to smartphones for parasocial interactions or digital companionship, whereas those
with social loneliness might engage more in social media and online communities to
compensate for their isolation. Increasing desire to use the phone, restlessness when
unable to reach the phone, inability to stop using the phone, and daily procrastination
due to phone use are indicators of smartphone addiction2223, Matar-Boumosleh and
Jaalouk emphasize that smartphone addiction could be related to pathological problems
such as depression, stress, and anxiety in individuals24. According to Horwood and
Anglim, smartphone addiction has a reducing effect on well-being?s. Pathological
smartphone use can negatively influence individuals' daily work and cause maladaptive
behaviors2¢. Fino and Mazetti also emphasize that, while smartphones offer numerous
benefits that facilitate daily life, it is essential to consider their potential negative effects
on mental health27.
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Individuals with high levels of loneliness are likely to use smartphones as a tool to relieve
these feelings. Jiang et al. emphasized that loneliness can increase smartphone
addiction28. Shen and Wang also reported results supporting the positive relationship
between the two concepts29. Likewise, Mahapatra stated that loneliness is an important
antecedent of smartphone addictions°. Considering the findings of all these studies in the
literature, it can be concluded that there is a significant relationship between loneliness
and smartphone addiction. In addition, the Mukbang viewing behavior that individuals
engage in to combat loneliness can trigger smartphone addiction, as it is done via
smartphone. Therefore, individuals who experience loneliness may experience
smartphone addiction both because of these feelings and through Mukbang viewing
behavior. When the relevant literature was examined, no study was found examining this
relationship between the concepts. As Mukbang is a relatively recent concept in the
psychology literature, research on this topic can significantly contribute to its
conceptualization and theoretical understanding. This study can also reveal the effects of
various variables that may have negative effects on the mental health of individuals. In
this context, this study aims to examine the mediating role of Mukbang in the
relationship between loneliness and smartphone addiction. For this purpose, answers to
the following hypotheses will be sought:

Hi. Loneliness significantly predicts smartphone addiction.
H2. Mukbang mediates the relationship between loneliness and smartphone addiction.
Material and Methods

The aim of the study was to examine the relationships between loneliness, Mukbang
viewing behavior and smartphone addiction and to investigate the mediating role of
Mukbang viewing behavior in the relationship between loneliness and smartphone
addiction. This research was designed as a quantitative study based on the correlational
survey design. This correlational survey design, which examines the relationship
between multiple variables, includes predictor, predicted, and mediator variabless'. In
this study, loneliness was considered as the predictor variable, smartphone addiction as
the predicted variable and Mukbang viewing behavior as the mediator variable. In this
section, information about the study group, data collection tools, data collection process,
and statistical analysis was shared, respectively.

Participants

The study group consisted of individuals in the emerging adulthood period. A total of 401
individuals participated in the study, 280 females (69.8%) and 121 males (30.2%). The
age range of the group ranged from 18 to 26, and the mean age was 24.443 (SD = 1.682).
When the perceived socioeconomic levels of the participants were examined, 47
individuals (11.7%) stated that it was very low, 38 individuals (9.5%) stated that it was
low, 292 individuals (72.8%) stated that it was medium, and 24 individuals (6%) stated
that it was high. In addition to this information, the participants' daily technology use
levels were also examined. The findings revealed that 26 participants (6.5%) utilized
technological tools for 0—2 hours daily, while 166 participants (41.4%) engaged with
them for 2—4 hours. Additionally, 104 participants (25.9%) reported using these tools for
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4—6 hours, 78 participants (19.5%) for 6—8 hours, and 27 participants (6.7%) for more
than 8 hours per day.

Data Collection Tools

UCLA Loneliness Scale: This scale was developed by Hays and DiMatteo to
determine the level of loneliness32. The responses given on the scale, which is scored in
a four-point scale, range from “never” to “always”. The scale, which has a total of eight
items (e.g., “I have no one to turn to”), has two reverse scores. The scale consists of one
dimension. After these reverse items are arranged, a total score can be obtained from the
scale. Possible high scores that can be obtained from the scale indicate that the
individuals have a high level of loneliness. It is seen that the factor structure of this scale,
which was adapted to Turkish by Dogan et al. shows a good fit and the Cronbach alpha
reliability coefficient is .7233.

Smartphone Addiction Scale: This scale was developed by Kwon et al. to determine
the level of smartphone addiction34. The responses on the scale, which is scored in a six-
point scale, range from “strongly disagree” to “strongly agree”. The scale, which has a
total of 10 items (e.g., “I disrupt my planned work due to using my smartphone”), does
not have any reverse items and a total score can be obtained. The scale consists of one
dimension. High scores that can be obtained from the scale indicate a high level of
smartphone addiction. The factor structure of the scale, which was adapted to Turkish
by Noyan et al. shows an acceptable level of fit and the Cronbach alpha reliability value
is .8635.

Mukbang Addiction Scale: This scale was developed by Kircaburun et al. to
determine the level of Mukbang addiction’. The answers on the scale, which is scored in
a five-point scale, range from "very rarely" to "very often". The scale has a total of six
items (e.g., “Have you spent a lot of time thinking about or planning to watch Mukbang
in the past year?”) and does not have any reverse items. A total score can be obtained
from this one-dimensional scale. Possible high scores that can be obtained from the scale
mean that the level of Mukbang addiction is high. It has been reported that the factor
structure of the scale is well-matched and the Cronbach alpha internal consistency
coefficient is .87.

Data Collection Process

Data for this study were gathered in 2024 through a convenience sampling method.
Researchers held face-to-face interviews with the participants, explaining the study’s
purpose and emphasizing their right to withdraw at any stage. Informed consent was
obtained from all participants before they participated in the study, and no
compensation was paid to the participants. The entire process was conducted
voluntarily, strictly adhering to the principles of the Declaration of Helsinki This study
was carried out with the approval of the Ethics Committee of National Defense
University, dated 08/03/2023 and numbered E-54589112-824.99-2161053, and each
step of the research was carefully monitored to ensure compliance.

Statistical Analysis

Within the scope of the research, first preliminary analyses and then correlation analysis
were performed. Conditional process analysis was performed to test the mediation
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relationship between the variables. This analysis was performed using the PROCESS
Macro add-on developed by Hayes3¢. Conditional process analysis can be expressed as
regression-based mediation analysis3”. This approach examines the interaction between
dependent and independent variables along with the contribution of mediating or
moderating variables, allowing researchers to uncover more complex relationships so
that they can see not only direct effects but also indirect effects under different
conditions. Age, gender, and socioeconomic status were incorporated into the
established model as covariates. Adding a covariance variable to the model aims to
evaluate the actual relationship between the dependent and independent variables more
accurately by removing potential confounding effects. Demographic variables such as
age, gender, and socioeconomic status were included in the model due to their known
effects in the literature, in case they distort the results. After the mediation analysis, the
bootstrapping test, which is accepted as a contemporary approach, was appliedss. In this
study, in the bootstrapping analysis conducted to test the significance of the mediator
variable Mukbang, 5,000 resampling confidence intervals were calculated. Hayes and
Preacher emphasized that the absence of a zero value between the lower and upper limits
of the confidence interval values indicates significancess.

Results

First, preliminary analyses were conducted. In this context, descriptive statistics and
Cronbach’s alpha reliability values of the variables were calculated. Then, Pearson
product-moment correlation coefficients of the variables determined to have normal
distribution were determined and are shown in Table 1. As a result of the analysis, it was
determined that loneliness was positively and significantly correlated with both
Mukbang (r = .215, p < .01) and smartphone addiction (r = .189, p < .01). In addition,
Mukbang was positively and significantly correlated with smartphone addiction (r =
.198, p < .01).

Table 1. Mean, standard deviation, and correlation values of the variables of the study

Variables Mean | SD 1 2

1. Loneliness 11.937 | 2.192

2. Mukbang 6.975 | 1.426 | .215"

3. Smartphone Addiction | 16.221 | 6.766 | .189" | .198"

“p <.01,n =401

Following these analyses, the hypothetical model established in line with the ultimate
purpose of the research was tested with conditional process analysis and is shown in
Figure 1.
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Figure 1. The mediating role of Mukbang in the relationship between loneliness and
smartphone addiction, “ p < .05

Age. Gender, and
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/ Mukbang
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- —— 1956* ((1600%)———————>|
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As seen in Figure 1, the path coefficient from loneliness to smartphone addiction was
calculated as .1956 (p < .05). When Mukbang was included in this relationship, it was
seen that the path coefficient from loneliness to smartphone addiction decreased to
.1600 and statistical significance continued. The decrease in the path coefficient and the
continued significance indicate that Mukbang plays a partial mediating role in the
relationship between loneliness and smartphone addiction. In addition, the path
coefficient from loneliness to Mukbang was calculated as .2164 (p < .05) and the path
coefficient from Mukbang to smartphone addiction was calculated as .1647 (p < .05). All
these findings demonstrate that Mukbang, like loneliness, plays an important role in
explaining smartphone addiction.

After this analysis, the statistical significance of the mediator variable was examined by
the bootstrapping method. This method is used to test the significance of the indirect
effect in the established hypothetical modelso. In the study, 5,000 resampling operations
were performed to determine the significance of Mukbang. As a result of the analysis, it
was determined that there was no zero value between the lower and upper limits in the
95% confidence interval, and therefore Mukbang had a statistically significant partial
mediator role in the relationship between loneliness and smartphone addiction
(bootstrap effect = .0356, 95% CI [.0072, .0721]).

Discussion

There is a side of human beings that feels and is affected by what they feel. Feeling lonely
is one of the most individual-specific experiences and is one of the phenomena that can
deeply influence a person. Investigating the effects of loneliness on people and revealing
its negative effects on the individual is important for the psychology literature. When the
literature is examined, it is possible to come across various studies indicating that
loneliness causes various psychological problems . One of the most notable of these
problems is behavioral addictions caused by loneliness. With the advancement of
technology in the 21st century, it is observed that there has been a serious increase in
technology-based behavioral addictions in lonely people'34. Smartphone addiction is
also one of the types of addiction frequently observed in individuals experiencing

loneliness today3°. In this study, the relationship between loneliness and smartphone
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addiction and the effect of Mukbang viewing behavior that may mediate this relationship
were examined.

Individuals may turn to various alternative behaviors in order to escape the feeling of
loneliness they experience. One of these alternative behaviors is watching Mukbang.
Increasing the level of Mukbang viewing by an individual to interact and get rid of the
feeling of loneliness may cause the time spent on the smartphone to become
uncontrollable. Findings revealed that Mukbang viewing is an important concept that
mediates the relationship between loneliness and smartphone addiction. These findings
are discussed in detail below in the light of the literature.

The first finding of the study is that there is a positive relationship between loneliness
and Mukbang. Research on the Mukbang variable, which is a new concept in the
literature, reports that the number of people watching Mukbang is increasing day by
day®. There is no study in the literature that directly examines the relationship between
loneliness and Mukbang. Although studies on the concept of Mukbang are still very
limited, indirect findings have been reached in a few different studies that suggest that
individuals experiencing loneliness may be more likely to watch Mukbang. For instance,
Kircaburun et al. emphasize that watching Mukbang may be more common in
individuals experiencing loneliness”. Mukbang viewing may reduce social isolation and
loneliness, so Mukbang viewing may be more common in lonely individuals. Liu et al.
stated that the interaction established during Mukbang broadcasts is good for the
loneliness level of individuals; therefore, lonely individuals are more likely to watch
Mukbang?°. Rosen also emphasized that people who are lonely tend to watch more
Mukbang>'. Based on all these studies in the literature, it can be interpreted that
loneliness is a variable that increases watching Mukbang. This suggests that Mukbang
content may serve as a coping mechanism for individuals experiencing loneliness,
fulfilling their social and emotional needs through virtual interactions.

The second finding of the study is that there is a positive relationship between loneliness
and smartphone addiction. Feeling lonely leads individuals to behave differently.
Individuals seek environments where they can interact with other people to escape the
loneliness they feel, to socialize, or to express themselves. To achieve this, it requires
various communication tools, social media applications, and the internet. Smartphones
are devices that can meet this need in the most economical way. Many activities such as
social media monitoring, participating in live broadcasts, and interacting in a virtual
environment can be carried out with these devices, which work as mini computers.
Individuals may spend more time on their smartphones to relieve the emotional burden
of loneliness they feel. Studies in the literature indicate that loneliness is one of the
variables that can increase smartphone addiction?. Hu and Xiang state that there is a
positive relationship between loneliness and smartphone use®. Similar studies also
emphasize this relationship between the two concepts29-30. These studies in the literature
support the first finding of the study. Based on this, it can be concluded that loneliness
is a variable that increases smartphone addiction. This highlights the importance of
developing alternative social support mechanisms to reduce excessive smartphone use
driven by loneliness.
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The third and final finding of the study is that loneliness may increase Mukbang viewing
and cause smartphone addiction. In other words, the relationship between loneliness
and smartphone addiction is mediated by watching Mukbang broadcasts. People who
struggle with the emotional burden of loneliness can develop different strategies to cope
with it. As one of these strategies, a person may want to interact and relieve loneliness
by participating in live broadcasts in the virtual environment. This is where the
mediating effect of watching Mukbang comes into play. One can try to cope with the
feeling of loneliness by watching broadcasts of people eating and engaging in various
interactions. However, the motivations for watching Mukbang may vary across cultures.
In many Asian societies, Mukbang is often associated with communal eating experiences,
where viewers seek a sense of connection and shared dining, whereas in Western
societies, it may be more linked to entertainment, curiosity, or even dietary control
strategies. These cultural differences may shape how loneliness influences Mukbang
consumption patterns and its subsequent impact on smartphone use. This step, which is
essentially taken to get rid of a negative situation, can have a more negative impact on
the individual when it gets out of control. A person who loses control over watching
Mukbang may feel the need to watch more and more or interact in the virtual
environment with each passing day. This may cause the individual to use the smartphone
more or lose control over smartphone use. In short, it can pave the way for smartphone
addiction. When the literature is examined, no studies on this triple relationship between
the concepts are found. However, based on the indirect studies mentioned above, it can
be said that watching Mukbang mediates the relationship between loneliness and
smartphone addiction. This finding underscores the need for further research on digital
consumption habits as potential coping mechanisms and their unintended consequences
on mental well-being.

Based on all these research results, some implications should be mentioned. The findings
obtained from this study offer important implications in terms of understanding the
effects of digital consumption habits on individuals' psychosocial well-being. First of all,
it has been revealed that loneliness can lead individuals to watch Mukbang and that this
can serve a function of reducing social isolation. However, excessive consumption of such
content can make individuals' coping mechanism for loneliness dependent on virtual
environments. Similarly, the fact that loneliness is associated with smartphone addiction
suggests that individuals may use digital environments as an escape or a means of
establishing social connections. More importantly, the fact that Mukbang viewing
behavior mediates the relationship between loneliness and smartphone addiction offers
a new perspective on how digital consumption patterns play a role in coping with
loneliness. In this direction, encouraging healthier social support mechanisms in coping
with loneliness can reduce the risk of individuals developing digital addiction. In
addition, developing awareness programs for the conscious and balanced management
of digital content consumption can contribute to individuals establishing healthier
relationships with digital environments. Future research can examine the dynamics
between Mukbang viewing and smartphone addiction in more depth, revealing the long-
term effects of these behaviors and possible intervention strategies.
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Finally, there are some limitations of this study. First, the study examined the
relationships among loneliness, Mukbang viewing, and smartphone addiction using
cross-sectional data. Therefore, it is not possible to definitively determine the causal
relationship between the variables; future studies can better analyze the direction of
these relationships over time by using longitudinal designs. Second, Mukbang viewing
habits and smartphone addiction were assessed using self-report scales. Data based on
participants’ self-reports may be susceptible to social desirability bias, which may lead to
under- or over-reported usage. Third, the study was conducted with a specific sample
group, and the demographic characteristics of this group may limit the generalizability
of the findings. Replication with more diverse samples considering different age groups,
cultural contexts, or psychosocial factors may increase the applicability of the findings to
a wider audience. Finally, the type of Mukbang content and viewing motivations were
not examined in detail. However, individuals’ reasons for watching Mukbang may differ,
and the effects of these motivations on the addiction development process should be
addressed in more detail. Considering these limitations, it is recommended that future
research use more comprehensive and methodologically diversified designs.

Conclusion

This study revealed that Mukbang viewing behavior plays a partial mediating role in the
relationship between loneliness and smartphone addiction. The findings demonstrate
that lonely individuals turn to Mukbang content to meet their need for social connection,
which may increase smartphone use. These results provide important contributions to
understanding the effects of time spent in digital environments on individuals'
psychological well-being. In future studies, similar mediating effects of different media
content can be examined, and strategies can be developed to combat digital addiction.

Consent to Participate: Informed consent was obtained from all the individual
participants that were included in the study.
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The Effect of Artificial Intelligence on Clinical Practice and Learning
Processes in Nursing Education: A Qualitative Study

Meltem ASLAN*, Aydin NART"*, Musab ALPAYDIN™*

Abstract

Aim: The study was planned and carried out in a qualitative (case study) type in order to determine the
areas of artificial intelligence use in nursing education and its effect on the learning processes of students.

Method: Demographic Data Form including the characteristics of nursing students and Semi-structured
Interview Form were used as data collection tools. The data were collected with a voice recorder and
transferred to a Microsoft Word file using a transcriber. The research data were evaluated by content analysis
method and three expert opinions were obtained. MAXQDA program was used in the content analysis
process.

Results: According to the results of the research, students mostly stated that they benefited from artificial
intelligence tools, especially chatgpt. It was stated that chatgpt made significant contributions to conducting
research, learning languages, obtaining drug information and obtaining information about applications. The
students emphasized that AI should be supported with more reliable and updated sources and pointed out
that information pollution should be reduced. In addition, a suggestion was made that AI should only draw
data from reliable academic sources.

Conclusion: It was seen that AI makes significant contributions to the learning process, but some
fundamental issues such as reliability and information pollution need to be addressed. Students offered
several suggestions to make AI-supported education more reliable, simple and accessible.

Keywords: Artificial intelligence, artificial intelligence tools, nursing students.

Yapay Zekanin Hemsirelik Egitiminde Klinik Uygulama ve Ogrenme Siireclerine Etkisi:
Nitel Calisma
Oz
Amag: Arastirma 6grencilerin hemsirelik egitiminde yapay zeka kullanim alanlarim ve 6grenme siireclerine
etkisini belirlemek amaciyla niteliksel (olgu bilim) tipte planlandi ve gerceklestirildi.

Yontem: Arastirmada veri toplama araci olarak hemsirelik 6grencilerinin 6zelliklerini iceren Demografik
Veri Formu ve Yar1 Yapilandirilmig Goriisme Formu kullanilmigtir. Veriler, ses kayit cihazi ile toplanmis ve
Microsoft Word dosyasina transkriptor yontemiyle aktarilmigtir. Arastirma verileri, igerik analizi yontemiyle
degerlendirilmis olup, iic uzman goriisi alinmstir. Icerik analizi siirecinde MAXQDA programi
kullanmilmistr.

Bulgular: Arastirma sonuglarina gore, 6grenciler cogunlukla yapay zeka araglarindan 6zellikle chatgpt'den
faydalandiklarin1 ifade etmistir. Chatgpt'nin, arastirma yapma, dil 6grenme, ila¢ bilgisi edinme ve
uygulamalar hakkinda bilgi edinme konularinda 6nemli katkilar sagladig1 belirtilmistir. Ogrenciler, yapay
zekanin daha giivenilir ve giincellenmis kaynaklarla desteklenmesi gerektigini vurgulamus, bilgi kirliliginin
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azaltilmasi gerektigine dikkat ¢ekmiglerdir. Ayrica, yapay zekanin yalmzca giivenilir akademik kaynaklardan
veri cekmesi gerektigi yoniinde bir oneri gelistirilmistir.

Sonug: Yapay zekanin 6grenme siirecine 6nemli katkilar sagladigi, ancak giivenilirlik ve bilgi kirliligi gibi
baz1 temel sorunlarin ele alinmas: gerektigi goriildii. Ogrenciler, yapay zeka destekli egitimin daha giivenilir,
basit ve erisilebilir olmasi igin ¢esitli 6neriler sundu.

Anahtar Sozciikler: Yapay zeka, yapay zeka araclari, hemsirelik 6grencileri.

Introduction

Artificial intelligence (AI) was first defined by John McCarthy as “the science and
engineering of making intelligent machines, especially intelligent computer programs”.
According to this definition, artificial intelligence is defined as the mental activities called
“intelligence” performed by humans and performed by machines. In computer science,
artificial intelligence is defined as “devices containing intelligent agents that perceive
their environment and take action to maximize their chances of success in a goal”2, while
nurses Fritz and Dermody, who have worked on artificial intelligence, define it as “a
computer algorithm that acts as a rational agent that can evaluate human movement over
time and make decisions about that person's movement, just as a human would”s.

It is necessary to determine the dynamics affecting the redesign of nurses' processes of
organizing and managing nursing care using Al product care systems. Artificial
intelligence is thought to contribute to high-quality patient care, which is the core
competence of nursing?.

Artificial intelligence and nursing education According to the constructivist learning
theory, students create their own knowledge by interpreting the information they have
from what the instructor tells, what they hear, read and see. With the development of
machines that can think, it is known that these skills belonging to humans can now also
be done by machiness. In general, it is thought that artificial intelligence will play a major
role in individualizing education, providing the right resources at the right time, and
ensuring that human beings do not get lost in the information density that they cannot
cope with®.

Material and Methods

The study data were collected between December 15, 2024 and February 10, 2025. The
sample of the study consisted of 10 nursing students who volunteered and agreed to
participate in the study based on the literature. Each interviewed student was given a
code name and these code names were used instead of the students' names in the analysis
process.

Data Collection Tools

The data of this qualitative study, which aims to examine the use of artificial intelligence
by students in nursing education, were collected using the “Demographic Data Form”
and “Semi-structured Interview Form”.

Data Evaluation

“The interviews with the participants were recorded using a voice recorder and
transferred to a Microsoft Word file after obtaining their written and verbal consent.
Three expert opinions were obtained and content analysis method was used in the study.
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MAXQDA program was used for content analysis. The main purpose of content analysis
is to find interrelated concepts that can explain the collected data. The basic process
Content analysis is to collect similar data within the framework of certain concepts and
themes and interpret them in a way that the reader can understand.

Ethical Aspects of the Research

Ethics committee permission was obtained from Istanbul Gelisim University Ethics
Committee (Decision No: 2024-19-50) on November 29, 2024. “Informed Consent
Form” was presented to all participants and their written and verbal consents were
obtained.

Results

Table 1. Descriptive characteristics of the students (n:10)

Variables n| %
Gender

Female 31|30
Male 7 170
Place of Residence

With Family 2 | 20
Dormitory 7|70
Student House 1] 10

Reason for Choosing Nursing Profession

Love for the Profession 1| 10
Family Request 5 | 50
Job Opportunity 4 | 40
Purpose of Using the Internet

Conducting Research 6 | 60
Communicating 4 | 40

Frequency of Using Artificial Intelligence Applications

In between 3| 30
2 a day 1|10
1 Hour 5| 50
2 Hours 1|10

In the Table 1 the ages of the nursing students who participated in the study ranged
between 21-23 years. It is seen that 70% of the students are male and 70% of them live
in dormitories, while the rest live with their families or in student houses.

When the reasons for choosing a profession were examined, it was determined that 50%
of the students preferred the nursing department with the guidance of their families, as
well as job opportunities and love for the profession were also effective in the selection
process.
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When the internet usage habits of the students were evaluated, it was observed that the
most common purpose of internet use was to conduct research, followed by
communication and entertainment purposes. Although the duration of daily internet use
varies from person to person, it is generally concentrated between 2 and 5 hours.

When the frequency of using artificial intelligence tools was evaluated, it was determined
that some students used artificial intelligence supported applications on a daily basis,
while others used them intermittently.

Qualitative Findings of the Participants
Theme 1: Artificial Intelligence Use Experiences

1.1. Artificial Intelligence Tools Used: Students stated that they most frequently
used artificial intelligence tools such as ChatGPT and Siri. Some students also stated that
they accessed different artificial intelligence applications such as Alexa and Gemini.
Some students expressed their views as follows:

S2: Yes, I have used artificial intelligence opportunities. I mainly use Siri, I have it on
my own device. I also use ChatGPT

S3: I generally use ChatGPT, but I also use Siri from time to time.

S8: Alexa, Siri, Gemini, ChatGPT. I use ChatGPT actively, but I do not trust ChatGPT
very much.

1.2. Contribution of Artificial Intelligence Supported Educational Tools:
Students stated that artificial intelligence tools enable them to access information faster
and serve as a guide. It was stated that artificial intelligence contributed especially to
research, language learning, medicine and application knowledge. Some students
expressed their views as follows:

S2: I have always received education in a more useful way thanks to ChatGPT. Apart
from that, I learned a new language on ChatGPT. My other test studies were also useful.
I made my thesis more reinforcing by using those resources.

S3: Sometimes I use it for medicine applications. For example, sometimes I don't know
exactly how and in which way they are used. Or I write on ChatGPT to learn other
methods. I learn in detail from there.

S6: I mean, it helped me with research. Thanks to artificial intelligence, I can access
information much more easily, which makes it much easier for me, whether it is clinical
training or theoretical training. It contributes to me to gain skills.

Theme 2: The Role of Artificial Intelligence in Clinical Practice

2.1. Clinical Guidance and Access to Information: Most students see artificial
intelligence as a guide in clinical education and state that it helps them complete the
subjects they are missing. It was stated that artificial intelligence is a guide especially in
drug applications and accessing information in patient care processes. Some students
expressed their opinions as follows:

S1: When we look at it for general purposes, it is a guide. In a way, it tries to help us
about the subject we do not know. At the same time, we use artificial intelligence here,
such as drugs we don't know or side effects and so on.
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S2: I generally see it as a guide. I thought it was very useful in my internship
assignments. At the same time, I had the opportunity to complete the parts I was missing
in ChatGPT. I find ChatGPT useful in that way.

S4: It guided me. I learned what I should do from those applications.

S9: The fact that it guides me and presents information in a more systematic way makes
my job much easier. When I go to practice in the hospital, I will care for the patients, but
sometimes I may be insufficient. In this case, I immediately get support from artificial
intelligence and it is very useful.

2.2, Improving Clinical Skills: Students stated that thanks to artificial intelligence,
they had the opportunity to improve their clinical skills by watching videos, conducting
research and analyzing cases. It was stated that artificial intelligence contributed to the
integration of theoretical knowledge into clinical practice. Some students expressed their
opinions as follows:

S1: It helps me when I'look at new researches or videos and sample applications.

S2: I found new research opportunities in the process of developing my clinical skills. I
had the opportunity to reinforce the information I saw practically in the internship in
theory. I identified different resources as a result of new research and I saw that these
resources benefited me very efficiently in my career. I had the opportunity to watch
videos on ChatGPT. I came across more different cases and I had the opportunity to
discover the treatment methods of these cases thanks to ChatGPT.

S9: The theoretical knowledge I received at school was sometimes not enough. When I
think that I will have difficulties in the clinic, I apply to artificial intelligence and it can
provide me with the information I need very quickly. In this way, it is very useful for me
in the clinic because I can reinforce what I know.

2.3. Challenges in Clinical Practice: Information pollution, reliability issues and
the fact that some AI tools contain outdated or inaccurate information are the most
frequently mentioned problems by students. In addition, some students also see the fact
that AI charges fees for some of its services as an obstacle. Some students expressed their
opinions as follows:

S2: I found that AI sometimes makes incorrect calculations in dose calculations. I
realized that this data should be checked more precisely. So it is not only calculations
according to AI. At the same time, I thought that these calculations should be checked by
adding my own analytical skills. I mean, it was not right for me to say that this data is
correct only based on artificial intelligence.

S3: For problems such as the lack of simplicity of information, information pollution,
unnecessary information being given extra space.

S6: I did not encounter any difficulties, but the fact that it is paid after a certain point
can make it difficult for me financially.

S9: It may not provide reliable and accurate information. In this sense, I can not always
trust it.

224
Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder

Contact: igusabder@gelisim.edu.tr



https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 220-229.

Theme 3: Artificial Intelligence Supported Learning Processes

3.1. Impact on the Learning Process: Students stated that artificial intelligence
positively affected their learning processes as it provided quick and easy access to
information. In particular, it was stated that it saves time. Some students expressed their
opinions as follows:

S4: I am positively affected. I have a better process because I access information more
quickly.

S6: It is both easier and there is no waste of time. I learn faster.

S9: Because we save time directly. On the other hand, it also makes our work easier.
Direct lecturing, summary does everything for us.

3.2. Areas where it is most useful: While some of the students argued that artificial
intelligence is more useful in theoretical education, others stated that it also has
important contributions in clinical education. It was stated that artificial intelligence is
effective in terms of reinforcing theoretical knowledge and completing missing
information. Some students expressed their opinions as follows:

S1: Of course theoretical. In clinical practice, we can often make mistakes. For this, I
think it is theoretical.

S2: The most important useful part of artificial intelligence for me was the clinical
practice part. As I have already stated, I had the opportunity to further reinforce the
information I had reinforced during clinical practice in artificial intelligence. By
watching videos, completing the deficiencies in my internship homework, I had the
opportunity to complete unknown concepts and missing information.

S6: Theoretical. I get more information in theory.

S7: It is most useful for me in theoretical education. That is to say, since we do not see
laboratory education properly, it provides convenience in theoretical terms at most.

3.3. Impact on Student Achievement: There is a widespread view that artificial
intelligence increases student achievement. However, some students think that although
artificial intelligence provides easy access to information, it can make the learning
process passive and distract students from doing research. Some students expressed
their views as follows:

S2: I partially believe that using artificial intelligence increases student achievement.
Because the reason I say partially is this. Artificial intelligence is sometimes something
useful and sometimes something that harms us. I mean, the useful part is that we can get
the information immediately in a short and clear way. But the harmful part is this. It is
an application that accustoms us to more comfort. I mean, artificial intelligence, okay, it
is easy for us to access everything, but people now turn this into a comfort and offer the
opportunity to develop themselves only in a certain part.

S5: I believe this because the cell phone in our hands is enough to learn information.
Rather than asking anyone extra, we can learn the information quickly from the cell
phone by asking the artificial intelligence in the way we want.
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S6: I believe that it increases if it is used correctly. If you know what you are looking for,
if you give the right commands, it can offer you most of the things you are looking for
quickly. And you see that this positively affects your success.

Theme 4: Advantages and Challenges in Using Artificial Intelligence
4.1. Advantages

- Fast and easy access to information

- Guidance in clinical practice

- Reinforcement of theoretical knowledge

- Saving time

Some students expressed their views as follows:

S1: The biggest advantage is that it helps with theoretical knowledge and medicines we
do not know.

S5: Access to fast information, time management, efficient and active use of time.

S7: As I said, the biggest advantages are that you can access theoretical knowledge more
easily, it is more useful for us by seeing many things because it acts as a helpful guide in
clinical practice.

4.2. Challenges and Barriers

- Information pollution and credibility issues

- Artificial intelligence can misrepresent some information
- Existence of outdated data

- Availability of Al applications that require paid access
Some students expressed their views as follows:

S5: Information pollution in general, too much information and some question marks
about the security of information.

S9: The difficulties I encounter when using artificial intelligence are, again, as I said,
they are usually paid. They ask for a fee after a usage experience and then we have
difficulties as students.

S10: Information pollution, long texts.

Theme 5: Suggestions for the Development of Artificial Intelligence
Supported Education

5.1. Information Reliability and Sourcing: Students suggest that Al should be
supported by more reliable and updated sources. It was stated that information pollution
should be reduced and AI should only draw data from reliable academic sources. Some
students expressed their views as follows:

S1: Of course the security of the sources.

S3: Now we trust the sources, but I think the sources need to be improved a little bit.
The information needs to be concise and simplified. Information pollution needs to be
removed a little bit.
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S6: I think the things that need to be improved are the accuracy of the information we
research, the reliability of the sources and more opportunities can be provided in clinical
applications.

S8: I think artificial intelligence applications can be developed to reach the right
information.

So9: I think the reliability of the sources should be improved.

5.2. Simplified and Explanatory Information: Some students suggested
producing simplified content because the information provided by Al is too long and
complex. Some students expressed their opinions as follows:

S1: I prefer the information to be more simple and directly explanatory. So this is my
suggestion.

S5: I can suggest that information security should be increased, information should be
conveyed in a simpler, shorter way, and that it should provide the opportunity to access
correct information.

S8: I suggest that they should be able to research not only the information obtained from
Google but also various articles and magazines and give correct answers based on them.

5.3. Development of Artificial Intelligence Supported: Robot Students think
that the use of artificial intelligence supported robots in patient care can alleviate the
workload and contribute to vocational training. Some students expressed their opinions
as follows:

S1: Of course, we need more information and support to take a better role in nursing
education.

S2: I would like to get more information and support about the role of artificial
intelligence in nursing education. Of course, I would like to get support on how to use
artificial intelligence applications and how to access this information in a more useful
way. If I learn this, my professional knowledge and experience will increase even more.

S7: In order to reduce the workload, I would like to make a suggestion in the form of
developing artificial intelligence-supported robots. Because there is too much workload
in hospitals today. At least we can see this in Tiirkiye. I believe that artificial intelligence-
supported robots should be developed to lighten the manpower, that is, to lighten the
workload.

Discussion

Nursing is known as a dynamic and rapidly developing field due to new technologies and
changes in healthcare delivery models’. Nursing educators follow and adapt to the latest
developments while maintaining their commitment to providing quality care®. In this
study, students' views on the artificial intelligence areas utilized in nursing education
were examined.

Nursing educators need to understand the potential uses, benefits, challenges,
disadvantages and limitations of ChatGPT in order to make informed and effective
decisions about the integration of ChatGPT into nursing education?. It has been reported
that ChatGPT can provide contributions such as providing personalized learning
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experiences to nursing students, helping students learn a new language, and identifying
areas where they have difficulty. In this study, results supporting the literature were
obtained. Students stated that ChatGPT especially contributed to research, language
learning, and acquiring knowledge of medication and practice.

Due to the accuracy limitations of the ChatGPT, students need to be wary of
misinformation and have sufficient knowledge to check outputs against outcomes?.
ChatGPT uses the database up to 2021, which limits its capacity to provide, summarize
or synthesize accurate and up-to-date information. Nursing and healthcare are rapidly
evolving and therefore new information after 2021 cannot be reflected.. In the study,
students suggested that AI should be supported by more reliable and updated sources.
They stated that information pollution should be reduced and AI should only draw data
from reliable academic sources. It is thought to create information pollution for students
who cannot distinguish between true and false information.

The students in our study were found to be widely supported in artificial intelligence
applications in nursing education. Educators have important duties for students to
access the right information from artificial intelligence tools. It is an important point that
artificial intelligence-oriented course contents are delivered to students by well-
equipped educators with guidance. There is also a need for studies to be carried out on
the awareness or self-efficacy of educators on artificial intelligence and education.

Conclusion

In this study, how nursing students use artificial intelligence-supported educational
tools, their effects on clinical and theoretical education processes and the difficulties they
face were discussed. It was seen that artificial intelligence makes significant
contributions to the learning process, but some basic problems such as reliability and
information pollution need to be addressed. Students offered various suggestions to
make Al-supported education more reliable, simple and accessible.

Limitations
Since this study is limited to nursing students studying at a university in Istanbul, the
generalizability of the findings is limited.
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Surgical Team Members' User Evaluations on the Use of Safe Surgery
Checklist™® during Surgical Intervention

Nurgiil ARPAG®, Sevgi GUR", H. Banu KATRAN"**, Fatma HUZUR"***

Abstract

Aim: The Safe Surgery Checklist is a critical tool the World Health Organization developed to improve
patient safety and reduce surgical errors. This study aimed to evaluate the opinions of surgical team
members regarding using the Safe Surgery Checklist™® during surgical intervention and to develop
recommendations to improve their compliance.

Method: This cross-sectional and descriptive study was conducted with 334 healthcare professionals,
including 162 nurses and 172 anesthesia technicians, working in Istanbul between January 02, 2024, and
March 31, 2024. Data were collected using the Safe Surgery Checklist™ Implementation Perception
Questionnaire developed by the researchers in line with the literature and consisted of 33 items evaluating
various elements of the checklist. Statistical analyses, including reliability tests (Cronbach's alpha) and
descriptive statistics, were performed using the Statistical Package for the Social Sciences 26 program.

Results: The overall Cronbach's alpha value for the Safe Surgery Checklist™ Implementation Perception
Questionnaire was 0.966, indicating high reliability. Participants reported a mean score of 153.57+16.41,
with a positive agreement rate of approximately 93%. The highest positive agreement was found for the item
“Patient risk assessment should be performed” (98.8%) and the lowest agreement was found for confirming
the necessity of prophylactic antibiotics (74.9%).

Conclusion: The study's results revealed that although awareness of the Safe Surgery Checklist™ was high
among team members, adherence to the practice varied, especially among less experienced and less educated
staff. This highlights the need for education and communication strategies to improve adherence to the Safe
Surgery Checklist™ and increase patient safety and the importance of its successful implementation.

Keywords: Checklist, compliance, patient safety, quality of healthcare, surgical nursing.
Cerrahi Ekip Uyelerinin Cerrahi Girisim Sirasi Giivenli Cerrahi Kontrol Listesi™®
Kullanimina iliskin Kullanici Degerlendirmeleri
Oz
Amac: Giivenli Cerrahi Kontrol Listesi, Diinya Saglik Orgiitii tarafindan hasta giivenligini artirmak ve
cerrahi hatalar1 azaltmak i¢in gelistirilmis kritik bir aractir. Bu arastirmanin amaci, cerrahi ekip iiyelerinin

cerrahi girisim sirasinda Giivenli Cerrahi Kontrol Listesi™nin kullanimina iliskin goriislerini
degerlendirmek ve uyumlarini artirmaya yonelik oneriler gelistirmektir.
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profesyoneli ile gerceklestirildi. Veriler literatiir dogrultusunda arastirmacilar tarafindan gelistirilen, kontrol
listesinin cesitli 6gelerini degerlendiren 33 maddeden olusan Giivenli Cerrahi Kontrol Listesi™ Uygulama
Algis1 Anketi kullamlarak toplandh. istatistiksel analizler, giivenilirlik testi (Cronbach's alpha) ve tamimlayici
istatistikler dahil olmak iizere Statistical Package for the Social Sciences 26 programi kullanilarak yapildi.

Bulgular: Giivenli Cerrahi Kontrol Listesi™ Uygulama Algis1 Anketi igin genel Cronbach alfa degeri 0,966
olup yiiksek giivenilirlige isaret etmektedir. Katilimeilar ortalama 153,57 + 16,41 puan bildirmis olup, pozitif
uyum oram yaklagik %93'tiir. En yiiksek pozitif katithmin “Hastanin risk degerlendirmesi yapilmalidir”
maddesinde (%98.8), en diisiik katilimin ise profilaktik antibiyotiklerin gerekliliginin teyit edilmesinde
(%74.9) oldugu belirlendi.

Sonug: Arastirma sonuclar ekip iiyeleri arasinda Giivenli Cerrahi Kontrol Listesi™’ye iligkin farkindaligin
yiiksek olmasina karsin, ozellikle daha az deneyimli ve egitim seviyesi daha az caligsanlar arasinda
uygulamaya baghligin degiskenlik gosterdigini ortaya koymaktadir. Bu durum, Giivenli Cerrahi Kontrol
Listesi™’ye uyumu iyilestirmek ve hasta giivenligini artirmak i¢in egitim ile iletisim stratejilerine duyulan
ihtiyaci ve basaril bir sekilde uygulanmasinin 6nemini vurgulamaktadir.

Anahtar Sozciikler: Kontrol listesi, uyum, hasta giivenligi, saghk hizmeti kalitesi, cerrahi hemsireligi.

Introduction

Surgical errors are preventable and unintentional injuries that occur during the surgical
process. These errors are not inherent risks of surgical procedures and can be prevented
by effectively training healthcare professionals to ensure compliance with appropriate
guidelines. Preventing high-impact but low-risk errors, such as foreign objects left in the
body during surgery, mislabelled surgical specimens, and surgery on the wrong patient
or at the wrong site, is critical to patient safety’. Analyses show that there are many
reasons for surgical errors; factors such as poor communication, unnecessary or
emergency procedures, inadequate training, and burnout among healthcare workers are
among the common causes of surgical errors2.

Performing the surgical procedure according to specific protocols is important to prevent
adverse eventss3. To prevent such errors, the World Health Organization developed the
Safe Surgery Checklist (SSC) in 2008, which consists of 19 items3~7. The use of this list
has been reported to reduce major complications and contribute to patient safety®”.

In Turkey, the Ministry of Health adapted this list into a four-level, 30-item form and
created the SSC™48, The literature highlights the importance of assessing SSC in the
operating theatre environment and recommends studies on the impact of high
compliance on surgical complications37.91°, Studies report that SSC has positive effects
on patient safety, but there are different approaches to compliance with safety
protocols31°11, These findings suggest that further research is needed to identify areas for
improvement”-12,

This study aimed to assess the opinions of surgical team members regarding the use of
the SSC™ and to develop recommendations to improve their compliance.

Material and Methods
Type of Research

The study was conducted using a cross-sectional descriptive design. The study
population comprised 334 healthcare workers based in Istanbul between January 02,
2024, and March 31, 2024.

231
Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder

Contact: igusabder@gelisim.edu.tr



https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 230-243.

Study Design and Participation

The study population comprised all anaesthesia technicians and nurses employed in
Istanbul. Given the number of independent variables (33), the sample size was calculated
to be 272, in line with the parameters of a 0.05 significance level, 95% power and an
effect size of 0.15®. It was intended that at least 136 employees from each occupational
group should be included in the research sample. The study sample comprised a total of
334 health professionals, of whom 162 were nurses and 172 were anaesthesia technicians.

Inclusion and Exclusion Criteria

To participate in the research, individuals must meet the following criteria:
- Be at least 18 years of age

- Voluntarily accept to take part in the research and give consent

- To be a nurse or anaesthesia technician.

Data Collection Tools

A series of five questions were posed to ascertain the identifying characteristics of the
participants, age, occupation, education level, experience of working in a surgical clinic,
and position in the unit where they were employed. The data were collected using the
'Safe Surgery Checklist TR Implementation Perception Questionnaire' (SSCT™R-IPQ),
which comprises 18 items about the SSC™ and 33 items covering the surgical
intervention process, formulated by the extant literature+4.

Safe Surgery Checklist™® Implementation Perception Questionnaire
(SSC™R-IPQ): The form developed by the researchers was reviewed by two specialist
physicians in anesthesiology and reanimation, as well as a nurse academician, to obtain
expert opinion. Additionally, based on expert opinion, the item related to the verification
of the patient’s identity information, the procedure, and the surgical site prior to the
administration of anesthesia (item 10), as well as the items regarding the introduction of
all surgical team members before the incision (items 17 and 18), were excluded from the
scope of the study, as they were not open to evaluation or suggestion. Following the Safe
Surgery Checklist™, the section entitled 'Before Leaving the Clinic' (comprising nine
items) has been excluded from the present study, in line with the stated purpose of the
investigation8. Accordingly, evaluation questions were prepared for the items included in
the remaining 18 items out of the 21 items under the sections 'Before Anaesthesia’,
'Before Surgical Incision' and “Before Exiting the Operation” in the SSC™. The
questionnaire was constructed with 33 items for evaluation and three sub-dimensions:
Pre-Anaesthesia Practices (PAP), Pre-Operative Incision Practices (PIP) and Pre-
Operative Discharge Practices (PDP). Each item was rated on a 5-point Likert scale
(1=Strongly Disagree to 5=Strongly Agree), where higher scores indicate a more positive
perception and stronger agreement with safe surgical practices. The total score for the
SSCTR-IPQ was obtained by summing the responses to all 33 items, resulting in a
possible score range from a minimum of 33 to a maximum of 165 points. Each sub-
dimension score was calculated by summing the scores of the relevant items within that
specific domain. Accordingly, the score range for the PAP sub-dimension, which consists
of 9 items, was between 9 and 45; for the PIP sub-dimension, which includes 15 items,
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between 15 and 75; and for the PDP sub-dimension, which also comprises 9 items,
between 9 and 45. In addition to total and subscale scores, a significance score was
calculated by dividing the total score by the number of items, providing a mean score on
a 5-point scale. This calculation allows for a more standardized interpretation of
participants’ agreement levels across the entire scale. Higher significance scores reflect
greater agreement with safe surgical checklist practices and indicate more favorable
perceptions regarding their implementation in clinical settings.

Data Collection

The study commenced with the recruitment of nurses and anaesthesia technicians from
hospitals in Istanbul province, all of whom were members of the surgical team. These
individuals were initially identified at the Prof. Dr. Cemil Tascioglu Hospital in Istanbul
and then reached through the snowball sampling method. The data collection form was
distributed online to the participants who had consented to take part in the study
voluntarily. Furthermore, the Turkish Association of Surgical and Operating Theatre
Nurses assisted in the dissemination of the data collection form to the aforementioned
team members.

Statistical Analysis

The findings from the study were evaluated using the SPSS (Statistical Package for the
Social Sciences, IBM Corp., Armonk, NY, USA) 26 program. The normality of the scores
obtained from each continuous variable was analyzed using descriptive, graphical, and
statistical methods. The Kolmogorov-Smirnov test was employed to ascertain the
normality of the scores obtained from a continuous variable through a statistical
methodology. Cronbach alpha reliability coefficients were calculated to assess the scales'
reliability. Categorical variables were presented as frequencies (n, %) and continuous
variables were presented as means and standard deviations. Comparisons between two
groups in continuous variables were conducted using an independent samples t-test.
Comparisons between three or more groups were conducted using a one-way ANOVA
(analysis of variance) test. Chi-square tests (Pearson's chi-square test and Fisher's exact
test) were employed for the comparison of qualitative data. The results were evaluated
within a 95% confidence interval, and statistical significance was determined to be p <
0.05.

Ethical Considerations

Approval was granted by the Istanbul Atlas University Non-Interventional Scientific
Research Ethics Committee on 9 October 2023, with the ethics committee decision
bearing the number 08/01. The requisite institutional permission was obtained from the
Education Planning Board (EPB) of Istanbul Prof. Dr. Cemil Tascioglu Hospital with the
letter dated 5 June 2023 and numbered E-48670771-020-217017077. Subsequently,
other participants were recruited through the snowball sampling method, beginning at
this initial center. The data were recorded, and the study was conducted following the
World Medical Association Declaration of Helsinki and the Personal Data Protection Law
(PDPL). All participants provided informed voluntary consent.
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Results

It was established that 48.5% of the participants were nurses and 51.5% were anaesthesia
technicians. It was observed that 51.2% of the participants were within the age range of
18-25 years, 65% had obtained either a high school diploma or an associate degree,
68.2% had been employed in the surgical unit for five years or less, and 94% were
currently engaged in active employment (Table 1).

Table 1. Participant descriptive characteristics (n=334)

Characteristics n %
Age (year)

18-25 171 | 51.2
26-35 108 | 32.3
36-45 42 | 12.6
46 and over 13 3.9
Educational Status

High school and associate degree 217 | 65.0
Undergraduate and postgraduate 117 | 35.0
Surgical unit experience

1year and less 120 | 35.9
2-5 years 108 | 32.3
More than 5 years 106 | 31.7
Position in the unit he/she works

Charge nurse/technician 20 | 6.0
Staff 314 | 94.0
Profession

Nurse 162 | 48.5
Anaesthesia technician 172 | 515

The Cronbach's alpha reliability coefficient for the total score of the SSC™-IPQ was found
to be a=0.966, while the Cronbach's alpha values for the sub-dimensions of the SSC™®-
IPQ ranged between a=0.877 and 0.944. The internal consistency values calculated for
the SSC™R-IPQ total score and sub-dimensions indicated that the SSC™-IPQ was highly
reliable. The corrected item-total score correlation coefficients for the 33 items of the
SSC™R-IPQ were found to range from r=0.39 to r=0.81. The inter-item correlation matrix
for the SSC™R-IPQ revealed a positive and adequate relationship between items (Table 2).

The mean total score obtained by the participants from 33 items of the SSC™-IPQ was
153.57+16.41. The significance score obtained by dividing the participants' score from
the SSC™R-IPQ measurement by the total number of items was 4.65+0.49 out of 5 points.
The rate of participants' positive agreement with the SSC™®-IPQ items was approximately
93%. SSC™-TPQ was hierarchically analyzed in 3 sub-dimensions: Pre-anaesthesia
Practices (PAP), Pre-operative Incision Practices (PIP) and Pre-Operative Discharge
Practices (PDP). The mean total score and significance level of the participants in the
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subscales of PAP, PIP and PDP were calculated as 42.45+4.44 (significance, 4.72+0.49),
69.49+7.88 (significance, 4.63+0.53) and 41.64+5.22 (significance, 4.63+0.58),
respectively. It was observed that the sub-dimension in which the participants had the
highest positive agreement was the PAP with a rate of 94%. When the SSC™®-IPQ item-
based positive agreement rates were analysed, it was found that the statement with the
highest rate of agreement (98.8%) was ‘The patient's risk assessment should be
performed’, and the statement with the lowest rate of agreement (74.9%) was ‘It should
be confirmed that there is no need for prophylactic antibiotic use in untreated patients
within 60 minutes before the incision.”. When the SSC™R-IPQ) items were evaluated as a
whole, it was determined that the participants showed a negative agreement of 10% or
more for 6 items (items 2, 18, 19, 25, 26 and 27) (Table 2).

Table 2. SSC™R-IPQ item statistics (n=334)

Positive
participation, Mean+SD CITC a
SSCTR-IPQ n(%)
PAP-Total Score 42.45+4.44 0.877
PAP-Significance Score 4.72+£0.49
1 | The surgical site marking must be checked. 315(94.3) 4.66+0.85 0.51
If there is no marking in the operation area, it must be 262(78.4) 29£0.08 o
2 | ensured that it is not applicable. 764 4 9 45
The controls in the anaesthesia safety checklist must
3 | be performed. 325(97.3) 4.76+0.68 0.62
It should be checked that the pulse oximeter is 24(97) 106 0.6
4 | working on the patient. 324197 4.79%0.55 05
5 | Risk assessment of the patient should be done. 330(98.8) 4.81+£0.53 0.76
The presence of a known allergy of the patient should
6 | be checked. 328(98.2) 4.87+0.58 0.69
It should be checked whether the necessary imaging
7 | devices are available. 322(96.4) 4.76£0.66 0.68
8 | Therisk of blood loss over 500 ml should be assessed. 322(96.4) 4.74+0.63 0.72
If there is a risk of blood loss over 500 ml in the
patient, it should be checked that appropriate o ) 8940 o
vascular access and necessary fluid preparations have 327197:9 + 57 79
9 | been made.
PIP-Total Score 69.49+7.88 0.944
PIP-Significance Score 4.63+0.53
One member of the team must verify the patient's 13( ) 6840 o2
10 | identity by voice. 313193.7 4 73 7
One member of the team must verify the surgery to be
11 | performed by voice. 317(94.9) 4.67¢0.73 0.78
One member of the team should verify the site of the
12 | surgery by voice. 322(96.4) 4.710.66 078
The estimated duration of surgery should be reviewed
13 | in critical events. 306(91.6) 4-49+0.80 068
Expected blood loss in critical events should be (. ) 60+0.62 0.80
14 | reviewed. 327979 4-09%0. ’
Unexpected events that may develop during surgery
15 | in critical events should be reviewed. 321(96.1) 4.66+0.64 0-79
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Possible anaesthetic risks that may develop during 25( ) +0 076
16 | surgery should be reviewed in critical events. 325973 4.73%0.59 7
The position of the patient in critical events should be 27(97.9) 040.61 o
17 | reviewed. 327(97.9 4.70%0. 79
Prophylactic antibiotic use within 60 minutes before
18 | the incision should be checked. 300(89.8) 4-49£0.81 0.67
It should be confirmed that there is no need for
prophylactic antibiotic use in untreated patients 250(74.9) 4.08+1.07 0.39
19 | within 60 minutes before the incision.
It should be checked that the materials to be used are 320(98.5) 4.82£0.54 0.79
20 | ready. > ’ > 7
Sterilisation of the materials to be used must be 28(98.2) 8240 o
21 | checked. 325198, 4.93£0.55 79
The need for monitoring of blood sugar should be 12(93.4) ‘0 0.6
22 | checked and decided. 312(93-4 4-55%0:74 09
23 | Anticoagulant use should be checked. 326(97.6) 4.73+0.62 0.80
The need for deep vein thrombosis prophylaxis
24 | should be checked and decided. 320(95.8) 4.66+0.66 078
PDP-Total Score 41.64+5.22 0.906
PDP-Significance Score 4.63+0.58
The patient must verbally verify the surgery
25 | performed. 264(79) 4-30%1.07 0-59
Verbally verify the operation for the surgery
26 | performed. 272(81.4) 4.35+1.01 0.61
Verbally verify the surgical site for the surgery
27 | performed. 271(81.1) 4.31£1.06 0.59
Instrument/spanner/compress and needle counts
28 | must be made. 328(98.2) 4-84%0.53 0.75
It must be checked that the identity information is
written correctly on the sample taken from the 327(97.9) 4.83+0.56 0.79
29 | patient.
It should be checked that the region where the patient
was taken is correctly written on the sample taken 326(97.6) 4.81+0.58 0.79
30 | from the patient.
Recommendations of the anaesthesiologist regarding
the critical needs of the patient after surgery should 327(97.9) 4.75+0.59 0.78
31 | bereviewed.
The surgeon's recommendations regarding the
critical needs of the postopera