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Editorden

Ergoterapi ve Rehabilitasyon Alanlarinin Degerli Bilim Insanlari,

Bu sayimizda 7 orijinal calisma kapsaminda ortopedik sorunlar, mesleki tanimlamalar, telefon bagimliligi, 6zel
gereksinimli cocuklar ve aileleri gibi konular ele alinmistir.

Coklu disiplinlerin bir arada daha verimli ¢alismalar ortaya koydudgu, ayni zamanda emek ve dayanismanin
degderinin arttigi nice giizel giinlere.

Keyifli okumalar dileriz.

Ergoterapi ve Rehabilitasyon Yayin Kurulu adina,
Saygilarimla

Prof. Dr. Gamze Ekici
Bas Editér



From the Editor

Distinguished Colleagues of the Fields of Occupational Therapy and Rehabilitation,

In this issue, within the scope of 7 original studies, topics such as orthopedic problems, professional definitions,
telephone addiction, children with special needs and their families are discussed. Here's to many more beautiful
days when multiple disciplines work together more efficiently and at the same time the value of labor and
solidarity increases.

We wish you enjoyable reading.

On behalf of the Editorial Board of the Occupational Therapy and Rehabilitation,
Respectfully,

Gamze Ekici PT. PhD. Prof.
Editor in Chief
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Research Article

Physical and Environmental Work Exposures and
Prevalence of Musculoskeletal Disorders in
Beekeepers: A Descriptive Study

Aricilarda Fiziksel ve Cevresel Calisma Maruziyetleri ve Kas-iskelet Sistemi Rahatsizliklarinin Yayginlid:
Tanimlayici Bir Calisma

Ulkii Kezban SAHIN?

1PT, PhD., Giresun University, Vocational School of Health Services, Department of Therapy and Rehabilitation, Giresun, Turkey.

ABSTRACT

Purpose: Beekeepers are at risk of musculoskeletal disorders while working, though research is scarce
in this field. This study assessed beekeepers' physical and environmental occupational exposure and the
prevalence of musculoskeletal disorders. Material and Methods: The study was conducted with 123
male individuals who had been actively beekeeping for a minimum of one year. Beekeepers were
administered a survey that included demographic and occupational questions. Beekeepers responded to
the Nordic Musculoskeletal Questionnaire and questions related to beekeeping activity from the Quick
Exposure Check. Results: The mean age of the beekeepers was 45.4+12.3 years. The present study
revealed that migratory beekeepers encountered a greater number of demanding circumstances in
comparison to stationary beekeepers (p<0.05). Of the beekeepers, 90.2% had work-related
musculoskeletal disorders in at least one body part. The lower back was in the first localization among
the body parts that were most affected (81.3%) and limiting any activity (48.8%) in the last 1 year.
Discussion: Beekeepers had a high incidence of work-related musculoskeletal disorders. Improving
working circumstances, avoiding stress and environmental health hazards, boosting physical exercise,
and maintaining appropriate posture may reduce work-related musculoskeletal problems.

Keywords: Beekeeping; Musculoskeletal Pain; Workload; Occupational Exposure.

0z

Amag: Aricilar caligsirken kas-iskelet rahatsizliklari riski altindadir, ancak bu alanda arastirma azdir. Bu
calisma, aricilarin fiziksel ve gevresel mesleki maruziyetlerini ve kas-iskelet bozukluklarinin yayginhgini
degerlendirmistir. Gereg¢ ve Yontem: Arastirma en az bir yildir aktif olarak aricilik yapan 123 erkek birey ile
yuratilmustur. Aricilara demografik ve mesleki sorulari iceren bir anket uygulandi. Aricilar, Nordic Kas-iskelet
Anketi'ne ve Hizli Maruziyet Degerlendirme'den aricilik faaliyetiyle ilgili sorulara yanit verdiler. Sonuclar:
Aricilarin ortalama yasl 45,4+12,3'tir. Bu galisma, gezici aricilarin sabit aricilara kiyasla daha fazla
sayida zorlu kosullarla karsilastigini ortaya koymustur (p<0,05). Aricilarin %90,2'sinin viicudunun en az
bir bélgesinde igle ilgili kas-iskelet sistemi rahatsizligi vardi. Bel bélgesi son 1 yil icinde en ¢ok etkilenen
(%81,3) ve herhangi bir aktiviteyi sinirlayan (%48,8) vicut bolgelerinden ilk sirada gelmekteydi.
Tartisma: Aricilarda isle ilgili kas-iskelet sistemi bozukluklarinin gérilme sikhgi yuksekti. Calisma
kosullarinin iyilestiriimesi, stresin ve cevresel saglik tehlikelerinin Onlenmesi, fiziksel egzersizin
arttinlmasi ve uygun posturin surdirilmesi isle ilgili kas-iskelet sistemi sorunlarini azaltabilir.

Anahtar Kelimeler: Aricilik; Kas-iskelet Agrisi; Is Yiikii; Mesleki Maruziyet.

Sorumlu Yazar (Corresponding Author): Ulkii Kezban SAHIN E-mail: ulkuertan@hotmail.com

ORCID ID: 0000-0001-8972-4774
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Work-related musculoskeletal disorders
(WMSDs) are one of the most serious
occupational health risks in developing countries
(Putz-Anderson, Bernard, Burt et al., 1997).
WMSDs are the leading causes of lost workdays,
increased  presenteeism, and treatment
expenditure, as well as occupational illnesses, in
every country. They have become a crucial
workplace issue, compromising occupational
health, productivity, employee careers, and
causing financial damage (Abdullah, Othman,
Solat et al., 2022).

Ergonomics is the study of how to set up the
working and living environment so that it fits the
needs of people doing the work. The goal is to
create a harmonious relationship between
people and machines that protects the health of
workers and improves production by balancing
their workload and working power (Coker and
Selim, 2019). Employee health and safety issues
are more prevalent in ergonomically suboptimal
working conditions, as are occupational
accidents and WMSDs. Repetitive and forceful
motions in the workplace, poor body positioning,
and ergonomic deficiencies all contribute to the
development of WMSDs (Ayanoglu, 2007; Coker
et al., 2019; Punnett, 2014). Although WMSDs
are common, they are not easily detected and
often overlooked because their etiology has
multiple causes, the cause-effect relationship
cannot be easily demonstrated, work-related
effects can be overlooked, and they may occur
due to non-work-related reasons (hobbies,
sports activities, housework, etc.) (Punnett and
Wegman, 2004; Saat, Hanawi, Farah et al.,
2022). Occupational musculoskeletal disorders
related to each job should be examined
separately as they involve different physical,
psychosocial, personal, and socio-cultural
factors related to the job.

Beekeeping is an essential agricultural
industry, and bee products are important food
items for balanced and healthy human nutrition.
Furthermore, bees play a critical role in the
preservation of ecological balance and
agricultural output through the pollination of
plants. Beekeeping provides jobs, income, and
healthy nutrition options to rural populations.
With all of these advantages, beekeeping is
beneficial in agricultural activities, and Turkey is
the world's second largest producer of honey
after China. In recent years, honey production in

Turkey has been one of the country's major economic
contributors (Burucu, 2022).

One key goal of beekeeping is to ensure the health
of the bees, on which the beekeepers' income is based.
Scientific research in this field has been solely focused
on the health of hives and food safety dangers that
arise in primary apicultural production, with little
information available about beekeeper health issues
(Maina, Rossi and Baracco, 2016). But many
beekeeping activities necessitate awkward postures
(e.g., distribution of the top super, which are the boxes
that comprise the hive); carrying heavy loads (e.g.,
honeycomb transport, moving the hives), manual
handling, and lifting; working with the trunk in sustained
flexion (e.g., comb storage and cleaning); and
repetitive manipulation of objects (Maina, Rossi and
Baracco, 2016). Beekeepers may be especially at risk
for WMSDs, yet many studies lack thorough exposure
evaluations. For this reason, the aim of the study was
to obtain information about the work-related risks and
circumstances of beekeepers and to evaluate the
prevalence of WMSDs.

MATERIAL AND METHODS

The population for this research consisted of
individuals who are members of the Turkish
Beekeepers' Central Union. There are currently
72,325 registered beekeepers. According to a study
conducted on tea pickers, the prevalence of
musculoskeletal disorder (MSD) in the last 12 months
was 92.4% (Chakraborty, Bhattacherjee, Mukherjee
et al., 2021). The sample size was calculated using
the Open-Epi 3.01 program, considering this
prevalence. The minimum sample size was
determined to be 108 individuals with an error rate of
5% and 95% confidence interval. Individuals who are
members of the Turkish Beekeepers' Central Union,
between the ages of 18 and 65 years, who have been
involved in beekeeping activities for at least 1 year,
and who volunteered to participate in the study were
included in the study. Individuals who worked in
standing positions or in occupational groups related to
load bearing, had any musculoskeletal disorder
before entering the beekeeping sector, had joint
disease, gout, diabetes, or a history of trauma in the
last year were not included in the study.

The study was approved by the Ethics Committee
of Ordu University for Clinical Investigations (decision
number: 2023/189) and was carried out in accordance
with the Helsinki Declaration for medical research
involving subjects. Prior to the start of the study, all
subjects provided written informed consent.



In the study, all assessments were completed

using a web-based platform in the form of an
online survey administered through "Google
Forms". Besides the sociodemographic
information of the individuals, individuals were
asked questions about beekeeping activities,
the Nordic Musculoskeletal Questionnaire
(NMQ), and some work-related questions from
the Quick Exposure Check (QEC). The NMQ
guestions symptoms in nine areas of the body
(feet-ankles, knees, thighs-hips, wrists-hands,
waist, elbows, back, shoulders, neck) in the last
12 months and seven days. Answers are given
as yes or no. Additionally, participants were
guestioned about the occurrence  of
musculoskeletal disorders (MSD) that resulted
in the prevention of any work during the last 12
months with respect to each specific body
region. The NMQ is appropriate for use in
research with large numbers of participants,
and the diversity of its application indicates its
utility in the workplace (Kahraman, Gen¢ and
G0z, 2016). QEC was used to ask participants
questions regarding their beekeeping practices.
The QEC was created to assess the level of
physical risk to which people are exposed
(Kesiktas, Ozcan, Alptekin et al., 2007). The
QEC is divided into two components, which are
filled by the employee and the observer. Topics
evaluated by employees include H: maximum
weight lifted by hand during work, J: time spent
doing work, K: maximum force applied by hand
while doing work, L: visual attention, M: daily
vehicle usage time at work, N: vibrating tool
usage time, P: difficulty in carrying out the work,
and Q: general job stress parameters, which
were evaluated by participants in relation to
beekeeping activities.

Statistical analysis

SPSS-Version 22 (Chicago IL, USA) was used
for all statistical analyses. The Shapiro-Wilk test
was used to validate normal distribution.
Continuous data are given as mean (SD),
whereas categorical data are presented as
percentages and frequencies. Descriptive and
work-related information about beekeepers is
presented as frequency, percentage, or
meanztstandard deviation. Work-related
differences between stationary and migratory
beekeepers were determined by chi-square
analysis or Fisher's exact test. The prevalence

Ergoterapi ve Rehabilitasyon Dergisi, 12 (2), 2024, 43-50

of MSD was determined for each body area. For each
body area, the percentage of prevention of any activity
in the last 12 months due to MSD, the presence of
MSD in the previous 12 months and in the last 7 days
were calculated. p<0.05 was considered to be
statistically significant.

RESULTS
The current study included 123 male beekeepers with

a mean age (SD) of 45.4 (12.3) years. Most of the
beekeepers were overweight, university graduates, and
had a second job. Most of them had no exercise habits
or chronic diseases and thought that they had a healthy
lifestyle. Table 1 shows the descriptive characteristics
of beekeepers. Table 2 provides information about the
beekeeping activities of the individuals. The majority of
the individuals were engaged in beekeeping activity for
less than 20 years and in the Black Sea region. Ambient
temperature was found to be one of the most common
problems related to the working environment. Job
stress was the most common among factors that
disturbed health. Work-related musculoskeletal
problems were determined based on whether a
beekeeper experienced pain, numbness, or discomfort
in a body area. Of the beekeepers, 90.2% exhibited
WMSD symptoms in at least one body area. Figure 1
depicts the prevalence of WMSD symptoms in various
body areas and prevention of any activity in the 12
months preceding the research. During the last 12
months, lower back, upper back, knees, and neck were
the most frequently impacted areas, with prevalence
rates of 81.3%, 56.9%, 44.8%, and 39.8%,
respectively. The elbow was the bodily component with
least injury. Additionally, lower back, upper back, neck,
and knees were the most frequently impacted areas
during the last 7 days, with prevalence rates of 60.9%,
37.4%, 22.8%, and 20.3%, respectively. Lower back
pain (48.8%) was the most frequent MSD causing
limited activity, followed by upper back pain (25.2%)
and neck pain (19.5%).

When the work-related conditions of stationary or
migratory beekeepers were compared, migratory
beekeepers remained in static position for more than 1
hour longer, lifted maximum weight with one hand, and
spent more time per day on beekeeping activities than
stationary beekeepers. Additionally, they had more
difficulty keeping up with work, and they found the job
more stressful. The maximum force level exerted by
one hand during this task and the visual demand of this
task were similar for both beekeeping types (Table 3).
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Figure 1. The prevalence of MSD symptoms in various body locations and activity limitation during the last
12 months in beekeepers
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Table 1. Descriptive characteristics of beekeepers

Variables Frequency (percent) MeantSD
Age (years) 45.4+£12.3
<25 7(5.7)
26-40 34 (27.6)
>40 82 (66.7)
BMI (kg/m2) 27.7+4.0
Underweight 0 (0)
Normal 33 (26.8)
Overweight 55 (44.7)
Obese 35 (28.5)
Education level
Literate 1(0.8)
Primary school 8 (6.5)
Middle school 8 (6.5)
High school 26 (21.1)
University 63 (51.2)
Higher education 17 (13.8)
Exercise habit
Yes 53 (43.1)
No 70 (56.9)
Seconder job
Yes 102 (82.9)
No 29 (23.6)
Lifestyle
Healthy 71 (57.7)
Not healthy, not unhealty 46 (37.4)
Unhealty 6 (4.9)
Chronic disease
Yes 33(26.8)
No 90 (73.2)

BMI: Body Mass Index, SD: Standard Deviation
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Table 2. Information about the beekeeping activity of the individuals

Variables

Frequency (percent)

Mean+SD

Duration of beekeeping activity (years)

16.6+12.4

<10 43 (34.9)
11-20 42 (34.1)
>20 38 (30.9)
Beekeeping activity region*
Mediterranean Region 5(4.1)
Eastern Anatolia Region 18 (14.6)
Aegean Region 20 (16.3)
Marmara Region 25 (20.3)
Southeastern Anatolia Region 2 (1.6)
Central Anatolia Region 24 (19.5)
Black Sea Region 38 (30.9)
Problems related to the working environment*
Ambient temperature 78 (63.4)
Lighting problem 33 (26.8)
Noisy 18 (14.6)
Difficult transportation conditions 4(3.2)
Bear attack 4(3.2)
Vibration 3(2.9)
Agricultural spraying 2(1.6)
Layover 2 (1.6)
Air pollution 1(0.8)
Work-related factors that disturb your health *
Occupational stress 65 (52.8)
Working speed 64 (52.0)
Working time 41 (33.3)
Job control 34 (27.6)
Break time 15 (12.2)
Job change 4(3.2)

* Individuals could have multiple selections, SD: Standard Deviation

Table 3. Work-related conditions of stationary or migratory beekeepers.

Total Stationary Migratory Chi-square test
Beekeepers (n=56) (n=67) or Fisher-exact
N=123 test
P value
Do you remain in the static position for more
than 1 hour?
Yes 78 (63.4) 28 (50) 50 (74.6) 0.005*
No 45 (36.6) 28 (50) 17 (25.4)
Is the maximum weight handled manually by
you in this task?
Light (<5 g) 2(1.6) 1 (1.8) 1(1.5) 0.032*
Moderate (6-10 kg) 9(7.3) 6 (10.7) 3(4.5)
Heavy (11-20 kg) 18 (14.6) 13(23.2) 5 (7.5)
Very heavy (20 kg<) 94 (76.4) 36 (64.3) 58 (86.6)
On average, how much time do you spend
per day on this task?
<2 hours 25 (20.3) 14 (25) 11 (16.4) 0.006*
2-4 hours 37 (30.1) 23 (41.1) 14 (20.9)
>4 hours 61 (49.6) 19 (33.9) 42 (62.7)
When performing this task, is the maximum
force level exerted by one hand?
Low (<1 kg) 2 (1.6) 1(1.8) 1(1.5) 0.278
Medium (1-4 kg) 63 (51.2) 33 (58.9) 30 (44.8)
High (>4 kg) 58 (47.2) 22 (39.3) 36 (53.7)
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Table 3 (Continue). Work-related conditions of stationary or migratory beekeepers.

Is the visual demand of this task?

Low (almost no need to view fine details) 5(4.1) 3(5.5) 2(2.9) 0.656
High (need to view some fine details) 118 (95.9) 52 (94.5) 66 (97.1)
Do you have difficulty keeping up with this
work?
Never 9(7.3) 7 (12.5) 2(3) 0.002*
Sometimes 90 (73.2) 45 (80.4) 45 (67.2)
Often 24 (19.5) 4(7.1) 20 (29.9)
In general, how do you find this job?
Not at all stressful? 24 (19.5) 16 (28.6) 8 (11.9) 0.003*
Mildly stressful? 37 (30.1) 22 (39.3) 15 (22.4)
Moderately stressful? 49 (39.8) 15 (26.8) 34 (50.7)
Very stressful? 13 (10.6) 3(.4) 10 (14.9)
*p<0.05
DISCUSSION

The majority of the beekeeper men (90.2%) had
WMSDs in at least one body area in the previous
12 months. Lower back WMSDs were the most
common localization (81.3%) and caused most
activity avoidance (48.8%). Ambient temperature
and occupational stress were very significant work-
related factors that negatively affected beekeepers.
This study found that migratory beekeepers
reported more challenging conditions than
stationary beekeepers, including work-related
posture, time, load, and stress.

In the current study, although the chronic
disease frequency of most beekeepers was stated
to be low and their perceived lifestyle was healthy,
most of them were overweight and did not have
exercise habits. Another study showing that the
majority of beekeepers had risky health behaviors
such as being overweight, lacking regular exercise
habits, and smoking also supports our findings
(Soylu, S6nmez and Silici, 2021). Additionally,
beekeeping was a source of supplemental income,
in line with a previous study (Soylu, S6nmez and
Silici, 2021). Job stress is a mental and physical
situation that impairs workers' ability, productivity,
effectiveness, satisfaction, psychophysical health,
and quality of work (Ezenwaji, Eseadi, Okide et al.,
2019). In the study, the majority of beekeepers
thought that this job was moderately stressful, and
they stated that job stress was the most common
factor that disturbed their health. Working speed
and time were among the other important factors
that disturbed health. The most common
environmental factor that beekeepers were
exposed to was ambient temperature.

It is common knowledge that MSD has a variety
of causes and affects many people who work.
Numerous studies examined the prevalence and
risk factors for WMSDs in office workers, medical
professionals, and industry workers (Abaraogu,
Okafor, Ezeukwu et al., 2015; Anyfantis and Biska,
2018; Candan, Sahin and Akoglu, 2019; Kocur,

Wilski, Lewandowski et al., 2019). WMSDs are
known to develop as a result of difficult conditions in
agricultural production (Candan et al., 2019).
Beekeeping is also practiced throughout a wide
range of geographies, from flat plains at sea level to
plateaus thousands of meters above sea level and
in locations that are remote from populated areas
(Soylu et al., 2021). The majority of beekeeper men
had musculoskeletal complaints, according to the
recent study. At the same time, migratory
beekeepers have more difficult working conditions
and work stress than stationary beekeepers. This
result may be due to the fact that migratory
beekeepers are more adversely affected by
unsuitable weather, geographical features, and
environmental conditions compared to stationary
beekeepers. In general, migratory beekeepers who
continue their activities away from their families and
face many natural events experience problems with
accommodation, transportation, and security
(Akdemir et al., 1990). Additionally, according to the
results of our study, it was found that migratory
beekeepers spend longer hours per day on
beekeeping activities and remained in more static
positions during activity. Because of these issues,
migratory beekeepers may have more trouble
keeping up with beekeeping activities and may find
them more stressful.

Leroux et al. (2005) found that physical and
psychosocial work factors were linked to
musculoskeletal pain in various body locations.
Uncomfortable posture extended static work,
repetitive motions, manual material handling,
physical exertion, high body mass index, and job
stress are all well-known risk factors for WMSDs
(Candan et al., 2019; Da Costa and Vieira, 2010;
Punnett et al., 2004). In our study, there were work
factors such as static posture, working without a
break for a long time, heavy lifting, environmental
conditions, and job stress during beekeeping
activities. At the same time, the fact that job stress,



working time, and speed are the most common
factors that disturb the health of beekeepers
supports this result in the study. The prevalence of
musculoskeletal symptoms among beekeepers
may be high due to these factors.

In our study, the most frequently reported
discomfort was in the back, knees, and neck among
beekeeper men. Our findings are consistent with
other research that suggests that back pain has the
highest prevalence among symptoms (Leroux et
al., 2005). Work-related physical activities,
including heavy lifting, were recognized as risk
factors for back pain (Leroux et al., 2005). Lower
extremity discomfort was linked to prolonged
standing at work, repetitive tasks, and heavy lifting
in epidemiological research (Anthony Ryan, 1989;
Messing, Tissot and Stock, 2006). Repetitive arm
movement were linked to neck pain and issues with
the upper extremities (Leroux et al., 2005).
Numerous beekeeping tasks require individuals to
assume uncomfortable positions. Additionally,
there is a need to carry heavy loads, such as
honeycombs and hives, which involve manual
handling and lifting. Furthermore, beekeepers often
work with their trunks in a sustained flexed position,
particularly during comb storage and cleaning.
Lastly, repetitive movement of objects is a common
aspect of beekeeping activities. Therefore, our
findings are compatible with the literature.

A notable strength of this study was the
comprehensive representation of beekeepers from
seven geographical regions in Turkey. This is the
first study comparing migratory and stationary
beekeepers in terms of ergonomic conditions. This
study can be a guide for beekeepers in terms of
identifying possible occupational ergonomic risk
factors, conditions that disturb their health, and
musculoskeletal system problems, and taking the
necessary precautions. However, the following
limitations are relevant to the current findings. No
direct causal link could be derived from the
research because the study was cross-sectional.
Another limitation is that the findings of this study
are based on self-reported results. However, it is
one of the rare studies on this subject. In future
studies, the biomechanics and  working
environment conditions of beekeepers should be
evaluated with observational and objective
methods. The Nordic questionnaire, which allows
for reporting of discomfort on a schematic image of
the human body, was used to assess
musculoskeletal complaints. While this specific
guestionnaire does not offer a medical or clinical
diagnosis, its validity has been established,
particularly in relation to musculoskeletal problems
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affecting the upper extremities (Descatha,
Roquelaure, Chastang et al., 2007). One other
limitation of this study is the major presence of
participants working in secondary employment, as
well as the inclusion of individuals with chronic
illnesses.

Consequently, MSDs were frequently observed
in male beekeepers, affecting at least one specific
anatomical region of the body. Because of this,
beekeepers need to be closely monitored for MSDs.
Interventions aiming to decrease both physical and
environmental work exposures may be beneficial in
preventing musculoskeletal complaints. It is
essential to ensure that beekeepers are provided
with favorable working conditions, potential risks are
minimized and they receive appropriate education
and instructions. This study suggests that increased
physical activity, posture exercises, and relaxation
exercises may be prescribed to reduce MSD and
manage job stress.
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Arastirma Makalesi

Okuloncesi Otizmli Cocuklarin Postur ve
Yuruyus Ozelliklerinin Akranlari ile
Karsilastiriimasi

Comparison of Posture and Gait Characteristics of Preschool Children with Autism with Their
Peers

Fisun YANARDAG!
Dr., Genglik ve Spor Il Midiirligi, Eskisehir, Tirkiye

(o7 4

Amag: Otizm spektrum bozuklugu (OSB) olan okuléncesi gocuklarin postiir ve yirlyls bozukluklarini
inceleyerek OSB’li olmayan akranlariyla karsilastirmaktir. Gereg¢ ve Yontem: Calismaya 15 OSB’li ve 10
OSPB’li olmayan, 4-7 yas arasinda ¢ocuk dahil edilmistir. OSB’li gocuklarin otizmden etkilenme diizeyi
Gilliam Otizm Derecelendirme Olgegi (GARS-2) ile belirlenmistir. Katilimcilarin uzamsal-zamansal
yuruyus 6zellikleri (yuruyus hizi, kadens, adim ve gift adim uzunlugu, tek ve ¢ift ayak destek ytzeyi, durus
ve sallanma fazi sirresi ve ayak basma acilari) 8 metrelik elektronik ylriiyls parkurunda alti tekrar
alinarak degerlendirilmistir (GaitRite 739P). Ayrica katilimcilarin gézler agik, ayaktayken denge ve agirlik
merkezi Ol¢imleri bilgisayarli dinamik posturografi (Smart Balance Master, NeuroCom) ile
gerceklestiriimistir. Sonuglar: Arastirma ve kontrol grubu arasinda yas, viicut agirhgi ve boy uzunluklar
arasinda anlamli farkhhk bulunmamistir (p>0,05). YUrlylsin uzamsal-zamansal parametreleri
bakimindan arastirma ve kontrol grubu arasinda anlamh farkhhk tespit edilmemistir (p>0,05). OSB’li
cocuklar mediolateral ydonde daha fazla salinim gésterse de bu fark anlamli diizeyde degilken (p>0,05),
denge puanlari akranlarina gére anlamh diizeyde disik bulunmustur (p=0,026). Otizmden etkilenme
derecesi ile denge ve yuruyUs puanlar arasinda anlaml bir iliski saptanmamistir (p>0,05). Tartigma:
Otizmden etkilenen g¢ocuklarda ortaya ¢ikabilecek yurlyus ve denge gibi temel motor sorunlarin varligini
okuldncesi donemde tespit etmek Uzere bilgisayar temelli dlglimlerle objektif degerlendirmek erken
mudahale igin yararli olup otizm semptomlarinin daha yogun oldugu ¢ocuklarda muhtemel postir ve
yurlylis anormallikleri okul caginda takip edilmelidir.

Anahtar Kelimeler: Otizm; Yuriyus; Postir; Motor Beceri; Degerlendirme.

ABSTRACT

Purpose: The aim of this study was to examine the posture and gait disorders of preschool children with
autism spectrum disorder (ASD) and compare them with their peers without ASD. Material and Methods:
The study included 15 children with ASD and 10 children without ASD, aged 4-7 years. The level of autism
severity of children with ASD was determined with the Gilliam Autism Rating Scale (GARS-2). The
participants' spatiotemporal gait characteristics (gait speed, cadence, stride, and double stride length,
single- and double-foot support, stance and sway phase duration, and foot landing angles) were assessed
using an 8-meter electronic walking track with six repetitions (GaitRite 739P). In addition, equilibrium, and
center of gravity measurements of the participants with eyes open and standing were performed by the
Computerized Dynamic Posturography (Smart Balance Master, NeuroCom). Results: No significant
difference was found between the research and control groups in terms of age, body weight and height
(p>0,05). No significant difference was found between the experimental and control groups in terms of
spatiotemporal parameters of gait (p>0,05). Although children with ASD showed more sway in the
mediolateral direction, this difference was not significant (p>0,05), while their equilibrium scores were
significantly lower than their peers (p=0,026). No significant correlation was found between the autism
severity and equilibrium & gait scores (p>0,05). Discussion: Objective assessment with computer-based
measurements to detect the presence of basic motor problems such as gait and balance that may occur
in children affected by autism in the preschool period is useful for early intervention, and possible posture
and gait abnormalities in children with more intense autism symptoms should be followed up at school
age.

Keywords: Autism; Gait; Posture; Motor Skill; Measuring.
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Otizm spektrum bozuklugu (OSB), yasamin erken
doneminde ortaya ¢lkan ve sosyal iletisim-
etkilesimde yetersizlik, sinirli ilgi ve tekrarli/yinelenen
davraniglarla  karakterize  noérogelisimsel  bir
bozukluktur (American Psychiatric Association,
2013). Ruhsal Bozukluklarin Tanisal ve Sayimsal El
Kitabinin 5. Versiyonuna (DSM-V) kadar OSB’ye ait
alt kategoriler otistik bozukluk, Asperger Sendromu,
Atipik otizm, cocukluk dezentegratif bozuklugu ve
Rett sendromu olarak tanimlanirken, 2013 yilinda
itibaren otizm tek bir semsiye bozukluk olarak siddet
dizeylerine go6re siniflandiriimaya baslanmistir
(American Psychiatric Association, 2013). Yasamin
ilk yillarindan itibaren oyun, sosyal etkilesim-iletisim,
katihm (Bar-Haim ve Bart, 2006), aktivite (Jasmin ve
ark., 2009) ve okula uyum (Bart ve ark., 2007) i¢in
onemli olan motor beceriler, OSB teshis Olgutleri
icerisinde yer almasa da literatirde ¢ok sayidaki
arastirmanin  konusu olmustur. Bu arastirmalar,
motor beceri (Whyatt ve Craig, 2012), motor
performans (Kaur ve ark., 2018), motor kontrol
(Schimitz ve ark., 2003), motor 6grenme (Bo ve ark.,
2016), motor taklit (Ham ve ark., 2011), praxis
(MacNeil ve Mostofsky, 2012) ve ydriyis (Rinehart
ve ark., 2006a) Uzerine odaklanarak bu alanlarda
OSB’li gocuklarin olasi farkhhklarini, bu farkhhklarin
dogasini (Paquet ve ark., 2019) ve altta yatan
nedenleri (Bhat, 2021) incelemeyi amaglamistir.
Okuldéncesi ve erken ¢ocukluk doneminden
baslayan motor gugluklerin okul cagr ve ergenlik
doénemine gegis gOsterme egilimi (Mosconi ve
Sweney, 2015) ve otizm gorilme sikliginin diinyada
giderek artis géstermesi (Center for Disease Control
and Prevention [CDC], 2023) nedenleriyle motor
sorunlarin erken dénemde tespiti (Hollaway ve ark.,
2018) ve midahaleye iligkin arastirmalarin (Atun-
Einy ve ark., 2013; Duronjic ve Valkova, 2010)
literatlrde giderek yayginlastigi gérilmektedir. 19-23
ayllk OSB tanili gocuklarin %33’Unin gelisimsel
motor becerilerde gecikme sergilediklerini (Malhi ve
Singhi, 2014), 21-41 ayhk OSB tanili ¢ocuklarin
timunin kaba motor becerilerde akranlarinin
gerisinde oldugu (Provast ve ark., 2007) ve 3-4 yas
OSPB’li gocuklarin %63’lGnin kaba motor becerilerde
dusuk performans gosterdigini ortaya koymaktadir
(Jasmin ve ark., 2009). OSB’de motor koordinasyon,
Ust ekstremite hareketleri, ylrlylus ve postiral
stabilite sorunlarina ydnelik 83 arastirmaya iligkin
yapilmis bir meta-analiz ¢alismasi OSB’li bireylerde
motor koordinasyon sorunlarinin yayginhgina dikkat
cekerek, motor ve hareket becerilerine iligkin
yetersizliklerin OSB igin kritik bir 6neme sahip
oldugunu ortaya koymaktadir (Fournier ve ark.,

2010a). Bhat (2021), OSB tanisi olan 13.887
c¢ocuktan olusan o6rneklem grubunun %88.2’sinin
motor bozukluk riski tagidigini rapor etmistir.

OSPB’li ¢ocuklarin motor yeterlik ve motor
koordinasyon sorunlarinin igerisinde yer alan hareket
ve yurlyus O6zellikleri, akranlarina kiyasla bazi
anormallikler gostermektedir (Ming ve ark., 2007;
Vernazza ve ark., 2005). OSB’li gocuklarin hareket
ve yurlyus Ozelliklerinin  dogasi ve altinda
yatabilecek stabilite ve postiiral kontrol sorunlarinin
varligini inceleyen arastirmalar, OSB’li gocuklarin
akranlarindan daha farkli postiral kontrole sahip
oldugunu, daha az stabil ve daha degisken postural
Ozellikler  gOsterdiklerini  ortaya  koymaktadir
(Fournier ve ark., 2010b; Memari ve ark., 2014). Son
yillarda arastirmacilar, OSB’ye 06zgu yurlyls
bicimlerinin varligini belirleme, postural kontrol ile
iliskisini saptama, egzersiz ve yurlyus egitiminin
etkilerini tespit etmek amaciyla OSB’li ¢ocuklarda
yuriyusun kinematik (Barkocy ve ark., 2017; Gong
ve ark., 2020), kinetik (Eggleston ve ark., 2017;
Hasan ve ark., 2017) ve zaman-mesafe (Lim ve ark.,
2016; Weiss ve ark., 2013) 6zelliklerini dederlendiren
calismalar yurttmektedir. Ancak farkh yas, cinsiyet
ve otizm siddeti olan ¢ocuklarin ylrtyls 6zelliklerini
farkh yontemler kullanarak degerlendiren ¢alismalar
nedeniyle literatirdeki arastirma sonugclari arasinda
bazi uyumsuzluklar oldugu dikkat c¢ekmektedir
(Fournier ve ark., 2010; Kindregan ve ark., 2015).
Ornegin; bir galismada okul ¢aginda olan OSB’li
cocuklarin akranlarina gore daha dusik yurdyus
performansi (kadans, hiz, adim uzunlugu) gosterdigi
tespit edilirken (Lim ve ark., 2016), baska bir
arastirmada OSB’li ¢ocuklarla OSB’li olmayan
¢ocuklar arasinda yirtyis ozellikleri (kadans, hiz,
¢ift adim uzunlugu, cift destek periyodu) arasinda
fark tespit edilmemistir (Rinehart ve ark., 2006a).
Benzer durum okuloncesi OSB’li ¢ocuklarda da
gorilmekte olup bir cgalismada OSB’li olmayan
cocuklarla yurdyusun uzamsal-zamansal
parametreleri (kadans, hiz, ¢ift adim uzunlugu, cift
destek periyodu) arasinda farklilk tespit edilmemistir
(Rinehart ve ark., 2006b).

OSB’li ¢ocuklarda yuruyusle ilgili ¢alismalara
benzer bicimde, postiral kontrol ile ilgili literatirde
farkh dlgme yontemleri (bilgisayar temelli dlgimler,
test bataryalari, saha dlgimleri vb.) ve degiskenler
(basing merkezi, salinim, stabilite indeksi, yer
degisikligi, stre vb.) kullanilarak analizler yapildigi ve
sonucunda farkli verilerle karsilasildigr gérilmektedir
(Craig ve ark., 2018; Fourniner ve ark., 2014; Mache
ve Todd, 2016; Minshew ve ark., 2004; Molloy ve
ark., 2003; Shabana ve ark., 2012; Travers ve ark.,



2018). Ustelik bu galismalarda; katilimcilarin genis
yas dagilimindan gelmeleri, otizm gibi heterojen bir
grupta  yetersizlikten  etkilenme  derecesinin
analizlerde yeterince dikkate alinmamasi (Coll ve
ark., 2020) ve zekd araligi puani 70 alti olan
katilimcilarin galismalara dahil edilmemesi elestirilen
konular arasindadir (Fournier ve ark., 2010a).
Literatirde sadece okuldncesi OSB’li gocuklarin
yurlyls ve postiral kontrol performanslarini
degerlendiren ve otizmden etkilenme derecesi ile
iliskisini ortaya koyan ve erken mudahale igin klinik
ortamlara ipuglari sunan arastirmalarin sinirli oldugu
gorulmektedir. Bu galismanin amaci, otizmden
etkilenen ve tani konmus OSB’li okuldncesi
cocuklarin ylrtytsin zaman-mesafe 6zelliklerini ve
ayakta durma sirasindaki postiral  kontrol
performanslarini degerlendirerek otizmden
etkilenmeyen  akranlariyla  kargilastirmak  ve
katilimcilarin  otizmden etkilenme derecesi ile
yurlyus-postir performanslarinin muhtemel iligkisini
incelemektir.

GEREG VE YONTEM

Calismaya 4-7 yas arasi toplam 25 gocuk dahil
edilmistir. DSM-V’e gore OSB teshisi alan ve Gilliam
Otistik Bozukluk Derecelendirme Olgegi-2 (Gilliam
Autistic Rating Scale-2, GARS-2) ile OSB’den
etkilenme derecesi tespit edilen 15 katilimci
arastirma grubunda yer almistir. Genetik ve saglik
problemi olanlar, ilave yetersizligi olanlar (6rnegin;
isitme kaybi), ortopedik problemi olup yardimci cihaz
kullananlar g¢alisma disinda tutulmustur. Kontrol
grubuna ayni yas aralidinda olan ve otizmden
etkilenmeyen 10 ¢ocuk dahil edilmis olup psikiyatrik,
norolojik ve ortopedik problemi olanlar ¢alisma disi
tutulmustur. Helsinki bildirgesine uygun olarak
calismaya katilan  c¢ocuklarin  ebeveynlerine
calismanin amaci, yontem ve erigilmek istenen
sonuclar hakkinda detayl bilgi verilerek calismaya
katilim konusunda imzali onamlari alindi.

Degerlendirme Yéntemleri

Tum katilimeilarin, yas (ay), boy (cm), vicut agirlig
(kg) ve arastirma grubunda olanlarin otizmden
etkilenme dereceleri (GARS-2) dosya bilgilerinden
kayit altina ahnmistir. GARS-2, Gilliam (2006)
tarafindan gelistirilen ve Diken ve ark. tarafindan
2011 yilinda Turkge gecerlik ve guvenirligi yapilan,
3-22 yas OSPB’li bireylerin otizmden etkilenme
derecesini belirleyen standardize bir aragtir. GARS-
2, tekrarli/lyinelenen davraniglar, iletisim ve sosyal
etkilesim alt alanlarinin her birinden 14 madde olmak
Uzere toplam 42 maddeden olugsmaktadir. Otistik
bozukluk indeksi (OBI) 85 veya iizeri ise “ofistik

Ergoterapi ve Rehabilitasyon Dergisi, 12(2) 2024, 51-60

bozukluk gérilme olasihgi oldukga yiksek”, 70-84
arasinda ise “otistik bozukluk gérilme olasihgi var”,
69 veya altindaysa “otistik bozukluk gortilme olasiligi
yok” olarak kategorize edilmekte olup dlgek puaninin
yiksek olmasi bireyin daha fazla otizmden etkilendigi
seklinde yorumlanmaktadir (Montgomery ve ark.,
2008).

Katihmcilarin ~ yurayls  ozelliklerini  zaman-
mesafe bakimindan degerlendirmek izere GAITRIite
sistemi (GAITRite Gold, CIR Systems, PA, USA)
kullanilmistir. Yarlyus analiz sistemi 793 cm x 61 cm
‘lik aktif ylriyls alanina sahip olup Gzerinde yer alan
sensor petleri bilgisayarla baglantilidir. YUrayus alani
icerisine 29.952 adet sensor yerlegtiriimis ve
mekanik basing ile aktif hale gelmektedir.
Katilimcilardan ayakkabisiz olarak yuruyus analiz
sistemi Uzerindeki aktif alanda kendi hizlan ile
yurimeleri istenmis ve iglem alti kez tekrarlanarak
degerlendirme tamamlanmistir (Lim ve ark., 2016;
Rinehart ve ark., 2006a). Yurlyus analiz sistemi ile
katihmcilarin  yarayds hizi (cm/sn), kadans
(adim/dk), adim uzunlugu (cm), adim siresi (sn), Gift
adim uzunlugu (cm), adim genisligi (cm), durus fazi
siresi (%), sallanma fazi suresi (%) ve ayak agisi (0)
degiskenleri degerlendirilmistir (Weiss ve ark., 2013).

Katilimcilarin postiral kontrol performanslarini
degerlendirmek igin Bilgisayarli Dinamik Postirografi
(Smart Balance Master, NeuroCom International,
Inc., Clackamas, OR, USA) kullaniimistir (NeuroCom
International Inc., 2003). Bilgisayarli Dinamik
Postlrografi sistemi ile bireylerin postiral kontrol
dlzeyleri ana degerlendirme testi olan ve alt
asamadan olusan duyusal organizasyon testi
(Sensory Organizatiin Test [SOT]) ile élgtilmektedir
(Doumas ve ark.,, 2016). SOT testi, visual-
proprioceptif-vestibuler duyu sistemlerinin
entegrasyonu ve agirhk merkezini yeniden
dlizenleyebilmeyi odlgcmek icin oldukga yaygin
kullanilan basing merkezini temel alan bir
degerlendirmedir (Cone ve ark.,, 2017). Bu
galismada, katilimcilar SOT testinin ilk asamasi igin
degerlendirmeye alinmistir. SOT testinin ilk asamasi;
kuvvet platformu hareketsiz, gézler acgik ve gevre
hareketsiz kosul altindadir. SOT’un kalan bes
asamasi, okuléncesi ¢ocuklarin motor kontrol
yetersizlikleri, sinirli dikkat sureleri ve oryantasyon
sorunlari nedeniyle uygulanamamigtir. SOT'un ilk
asamasi sirasinda, katihmcilardan kuvvet platformu
Uzerinde hareket etmeden 15 saniye boyunca
beklemeleri istenmis ve test islemi U¢ kez
tekrarlanmigtir (Minshew ve ark., 2004). Platform
uzerindeyken test sirasinda katilimcilarin adimlama,
basini ve elini hareket ettirme girisimleri olmustur. Bu
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tir durumlarda test islemi sonlandiriimis ve test
tekrarlanmigtir. Katilimcilarin her test dlgim suresi
olan 15 saniye boyunca hareketsiz olarak ayakta
durmalarini  saglayabilmek icin g6z hizasi
seviyesinde platform duvarina bir tablet yerlestirilmis
ve tablette en sevdikleri gizgi film videolari agiimistir.
Bu uyarlama, test sirasinda c¢ocuklarin hareketsiz
kalmalarina yardimci  olarak testi kesintiye
ugratmadan tamamlamalarini saglamistir. Sistem,
SOT 1 testinde U¢ tekrar alarak, ayakta gozler
acikken denge, agirlik merkezi ve strateji puanlarinin
ortalama degerlerini hesaplayarak katilimcilarin
postiral kontrol performansini belirlemektedir. Her
asama i¢in SOT puanlari 0-100 aralidinda verilmekte
olup ylksek puanlar daha iyi performansi temsil
ederken, stabilitenin sinirlarinda salinim gdsteren
katihmcilar sifira dogru yaklasarak dusik puanlar
almaktadir (NeuroCom International Inc., 2003).

Istatistiksel Analiz

Calisamadan elde edilen veriler istatistiksel
yontemler kullanilarak analiz edilmigtir. Verilerin
istatistiksel analizleri icin SPSS yazilim (Versiyon
24.0; SPSS Inc., Chicago, IL, USA) programi
kullanilmistir. Kategorik degiskenler icin yizde (%)
ve frekans (n) kullanilarak betimleyici analiz
yapilmigtir.  Olgiimle belirtilen degiskenler igin
aritmetik ortalama ve standart sapma (X£SD)

degerleri  kullanilmigtir.  Degigkenlerin  normal
dagiima  uygunlugu  Shapiro-Wilk testi ile
degderlendiriimistir (Buyikéztirk, 2019). Verilerin

normal dagilim gostermesi nedeniyle arasgtirma ve

Tablo 1. Katilimcilarin demografik bulgulari

kontrol grubu verileri, iliskisiz (bagimsiz) 6érneklemler
t-testi kullanilarak analiz edilmigtir. Katilimcilarin
otizm siddetinden etkilenme derecesi ile ylriyus ve
postiral kontrol performanslari arasindaki iligki
Pearson korelasyon analizi ile incelenmistir.
Korelasyon katsayisinin mutlak deger olarak, 0,70-
1.00 arasinda olmasi yuksek; 0,70-0,30 arasinda
olmasi, orta; 0,30-0,00 arasinda olmasi ise, dusuk
dizeyde bir iligki olarak tanimlanmistir (Blyukozturk,
2019). istatistiksel anlamlilik diizeyi p>0,05 olarak
kabul edilmigtir.

SONUCLAR

Calismaya arastirma grubunda OSB’li 15, kontrol
grubunda OSPB’li olmayan 10 gocuk olmak (izere
toplam 25 katiimci dahil edilmigtir. Arastirma
(66,53+11,64 ay) ve kontrol grubunda (61,70+7,67
ay) yer alan cocuklarin yas ortalamalar arasinda
istatistiksel olarak anlamli  fark bulunmamistir
(p>0,05). Arastirma grubunda yer alan katilimcilarin
cinsiyet dagilimi %26 kiz ve %74 erkek, kontrol
grubunda ise cinsiyet dagilimi %66 erkek ve %33 kiz
olarak belirlenmigtir. Katihmcilarin boy uzunlugu
(arastirma=115,06+6,62 cm, kontrol=114,50+7,45
cm) ve vicut agirhgr (arastirma=20,66+3,48 kg,
kontrol=22,30+5,67 kg) ortalamalari bakimindan
gruplar arasinda istatistiksel olarak anlamli fark
bulunmamistir (p>0,05). Arastirma grubunda yer
alan katihmcilarin otizmden etkilenme puanlari
92,66+15,90 olarak tespit edilmistir. Arastirma ve
kontrol grubunda yer alan katilimcilarin demografik
bulgulari Tablo 1’de yer almaktadir.

Arastirma Kontrol
X SS X SS t p
Yas (ay) 66,53 11,64 61,70 7,67 1,152 0,261
Viicut agirhig (kg) 20,66 3,48 22,30 5,67 -,895 0,380
Boy uzunlugu (cm) 115,06 6,62 114,50 7,45 ,199 0,844
GARS-2 92,66 15,90

GARS-2: Gilliam Otistik Bozukluk Derecelendirme Olgedi-2; * p<0,05

Katihmcilarin  Katilimcilarin  yuriylis o6zelliklerine
iliskin zaman-mesafe degiskenleri analiz edildiginde;
gruplar arasinda yudriyus hizi (cm/sn), kadans
(adim/dk), adim uzunlugu (cm), adim sdiresi (sn), gift
adim uzunlugu (cm), adim genisligi (cm), durus fazi

suresi (%), sallanma fazi slresi (%) ve ayak agisi (0)

puanlari bakimindan istatistiksel olarak anlaml fark
bulunmamistir (p>0,05). Arastirma ve kontrol
grubunun zaman-mesafe degiskenlerine iligkin
yurlyUs analizi bulgulari Tablo 2'de yer almaktadir.



Tablo 2. Katihmcilarin yuriyus analizi bulgular
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Arastirma Kontrol
X SS X SS t p
Yiiruyus hizi (cm/sn) 111,21 14,62 119,59 17,42 -1,30 0,206
Kadans (adim/dk) 145,72 11,51 143,2 19,82 0,364 0,722
Adim uzunlugu/sag (cm) 46,17 6,78 50,49 4,02 -1,805 0,084
Adim uzunlugu/sol (cm) 45,92 7,45 49,81 3,4 -1,767 0,092
Adim siiresi/sag (sn) 0,41 0,03 0,43 0,07 -0,548 0,593
Adim siiresi/sol (sn) 0,41 0,03 0,42 0,05 -0,72 0,476
Cift adim uzunlugu/sag (cm) 92,55 14,13 101,03 7,17 -1,744 0,095
Cift adim uzunlugu/sol (cm) 92,73 14,31 100,84 7,53 -1,638 0,115
Adim genisligi/sag (cm) 9,08 1,81 7,90 2,08 1,509 0,145
Adim genisligi/sol (cm) 9,09 1,94 7,84 2,21 1,498 0,148
Sallanma fazi siiresi/sag (%) 41,08 2,25 41,08 1,51 0,008 0,994
Sallanma fazi siiresi/sol (%) 41,18 2,23 42,34 2,81 -1,148 0,263
Durus fazi siiresi/sag (%) 58,89 2,23 58,92 1,51 0,033 -0,974
Durus fazi siiresi/sol (%) 58,83 2,26 57,67 2,8 1,143 0,265
Ayak acisi/sag (°) -1,40 9,82 2,20 6,90 1,002 0,327
Ayak acisi/sol (%) -3,20 14,44 1,20 7,26 -,887 0,384

* p<0,05

Katihmcilarin postiral kontrol dizeylerine iligkin
stabilite degiskenleri analiz edildiginde; gruplar

yonlere salinimlari bakimindan gruplar arasinda
istatistiksel olarak anlamli bir fark olmadigini ortaya

arasinda denge ve strateji puanlari bakimindan  koymaktadir (p>0,05). Arastirma ve kontrol
istatistiksel olarak anlamli fark bulunmustur (p>0,05).  grubunun postiral kontrol degiskenlerine iligkin
Katihmcilarin agirhk merkezi degiskenine iliskin  bulgulari Tablo 3'de yer almaktadir.
analiz sonuglari, medio-lateral ve anterio-posterior
Tablo 3. Katilimcilarin postural bulgulari
Arastirma Kontrol
X SS X SS t p
Denge 73,06 14,47 82,6 3,37 -2,453  0,026*
Strateji 87,13 9,31 96,1 1,72 -3,63 0,002*
Agirhk merkezi salinimi -0,12 1,86 -0,07 1,21 -0,085 0,933
(medial-lateral)
Agirlik merkezi salinimi -2.19 1,29 -2,54 0,97 0,719 0,480

(anterior-posterior)

* p<0,05
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Aragtirma grubunda yer alan katihmcilarin otizmden
etkilenme dlzeyleri ile yurlyls ve postiral kontrol
degdiskenleri arasinda iligkiler incelendiginde, otizm

TARTISMA
Calismada, otizmden etkilenen ve tani konmus

OSB’li okuldncesi ¢ocuklarin yirlylsin zaman-
mesafe Ozellikleri ve ayakta durma sirasindaki
postiral kontrol performanslari deg@erlendirilerek
otizmden etkilenmeyen akranlariyla karsilagtiriimis
ve otizmden etkilenme derecesi ile ylrlyts-postir
performanslari  arasindaki iliski  incelenmigtir.
Okuldéncesi OSB’li ¢ocuklarda yirdylsin zaman-
mesafe Ozellikleri, OSB’li olmayan akranlarindan
anlamli  duzeyde farkhihk gostermedigi tespit
edilmisti.  Cocuklarin ~ okuléncesi  dénemde
olmalarinin getirdigi sinirl motor kontrol, dikkat
suresi ve oryantasyon becerileri nedeniyle daha
zorlayici postural kontrol testleri uygulanamasa da,
OSPB’li gocuklarin gozler agik ve ayakta hareketsiz
dururken denge ve strateji puanlarinin akranlarindan
anlamli dizeyde dusuk oldugu bulunmustur. Kuvvet
platformu U(zerinde hareketsiz dururken OSB’li
cocuklarin agirhik merkezlerinin medio-lateral ve
anterio-posterior yonde salinim  miktarlarinin
akranlarindan anlamli dizeyde farklilk gostermedigi
tespit edilmistir. Calisma sonuglari, okuldéncesi ve
OSPB’li olan ve mevcut bilgisayar temelli sistemler ile
yuriyls ve postural kontroli degerlendiren
literatlrdeki sinirl sayidaki arastirmanin sonuglari ile
karsilagtirilmis  ve gelecek arastirmalar igin
aragtirmacilara ve klinikteki uygulamacilara yonelik
onerilerde bulunulmustur.

Erken cocukluk déneminde olan ve otizmden
etkilenmis ¢ocuklarin duyu-motor sorunlari, sosyal
ve biligsel iglevlerinin gelisimi icin dncu rolinde olup
(Hannant ve ark., 2016), okul ve ergenlik ¢caginda
duyu-motor sorunlarda azalma sinirl miktarda
gorulse de, ergenlikten yetiskinlige geciste duyu-
motor sorunlar varligini  hala surdirmektedir
(Mosconi ve Sweeney, 2015). Bu baglamda,
okuléncesi dénem duyu-motor sorunlarin varhgini
tespit etme ve tedavi igin kritik bir araliktir. Ancak,
okuléncesi OSPB’li gocuklarda yaygin gorilen motor
koordinasyon sorunlarina ragmen (Fournier ve ark.,
2010a), OSPB’li cocuklarin bu yas araliginda ydrayus
ve postir gibi 6nemli motor sorunlarini
degerlendirmeye yonelik literatirde sinirlh sayida
calismaya rastlanmaktadir. Calismalarin, genellikle
okul ¢agi, ergenlik ve geng yetiskin doneminde olan
OSPB’li bireylerle ilgili oldugu gérilmektedir (Lim ve
ark., 2016; Minshew ve ark., 2004; Morrison ve ark.,
2018; Rinehart ve ark., 2006b; Weis ve ark., 2013).

semptomlarinin yogunlugu ile yuruyus ozellikleri ve
postlral performans dlizeyleri arasinda istatistiksel
olarak anlamli bir iligki tespit edilmemistir (p>0,05).

4-7 yas cocuklarin  postiral ve yuriyus
anormalliklerini  belirlemek Uzere vyapilan bir
calismada, OSPB’li gocuklarda yuriyudsin zaman-
mesafe dzellikleri degerlendirilmis ve OSB’li olmayan
akranlari ile karsilastiriimistir. Calismada kullanilan
yurlyts analiz sistemi, bu calismada kullanilan
analiz sistemi ile ayni olup galisma sonucunda OSB’li
cocuklarin yruyus hizi X=118 cm/sn, kadans X=135
adim/dk, ¢ift adim uzunlugu X=104 cm ve adim
genisligi X=9,25 cm olarak tespit edilirken kontrol
grubu ile arasinda anlamh fark tespit edilmemistir
(Rinehart ve ark., 2006a). Bu calismada ise OSB’li
cocuklarin yruyts hizi X=111 cm/sn, kadans X=145
adim/dk, ¢ift adim uzunlugu X=92,55 cm ve adim
genisligi X=9,08 cm olarak tespit edilirken tipik
akranlari ile arasinda benzer bicimde anlamli fark
tespit edilmemistir. Vernezza-Martin ve ark. (2006),
yine okuléncesi (4-6 yas) OSB’li gocuklarin yiriyls
hizi, kadans, ¢ift adim suresi, adim uzunlugu, durus
ve sallanma fazi surelerini kinematik analiz

yontemiyle  degerlendirerek  OSB’li  olmayan
akranlariyla kargilastirmistir.  Analiz  sonucunda,
adim uzunlugu disinda diger degiskenler

bakimindan gruplar arasinda anlamli fark olmadigi
tespit edilmistir. Rinehart ve ark. (2006a) tarafindan
okuléncesi OSB’li gocuklarla yapilan yurtyus analiz
calismasinin benzeri OSB’li okul ¢agdi ¢ocuklarla (8-
13 yas) yine Rinehart ve ark. (2006b) tarafindan
gergeklestirilmistir.  Ayni  degiskenleri farkli  bir
yurlyls analiz sistemi ile degerlendirerek OSB’li
olmayan akranlari ile karsilastirmiglardir. Calisma
sonucunda hiz, kadans, cift adim uzunlugu ve cift
destek suresi degiskenlerinde gruplar arasinda
anlamli fark bulunmamistir (Rinehart ve ark., 2006b).
Ancak, ergenlik donemi ve daha Uzerinde yaslara
sahip OSB’li bireylerle yapilmis c¢alismalarin
sonuglari incelendiginde, yuriylisin zaman-mesafe
degiskenlerinde OSB'’li bireylerin akranlarindan daha
farkli ozellikler sergilemeye basladiklari
goriilmektedir. Ornegin; Nobile ve ark. (2011)
tarafindan yapilmis bir galismada, OSB’li bireylerin
yurlyts hizi, adim genigligi, ¢ift adim uzunlugu
degerleri tipik akranlarindan anlaml diizeyde disik
bulunurken, kadans, c¢ift adim siresi, durus fazi
suresi ve ¢ift destek slreleri arasinda anlaml fark
bulunamamigtir. Benzer bigimde, Lim ve ark. (2016)
okul ve ergenlik gaginda olan OSB’li bireylerin
ylrlytsun zaman-mesafe 6zelliklerini bu ¢alismada
kullanilan analiz sistemi ile degerlendirerek tipik



akranlari ile kargilastirmiglardir. Aragtirma sonuglari,
OSPB’li bireylerin kadans, yuriuyus hizi ve adim
uzunlugu  Olgimlerinin  akranlarindan  anlamli
duzeyde diusuk oldugunu yansitmaktadir. Bagka bir
calismada, 16-22 yas OSB’li bireylerin adim
uzunlugu, ¢ift adim uzunlugu, ayak agisi, kadans,
hiz, adim suresi, durus fazi suresi ve cift destek
suresi degigkenlerinin degerlerinin tipik
akranlarindan anlaml dizeyde dusuk oldugu tespit
edilmistir (Weis ve ark., 2013). Morrison ve ark.
(2018), 17-25 yas OSPB’li bireylerin yuriyus
Ozelliklerini bu c¢alismada kullanilan ayni yuraylis
sistemi ile degerlendirip akranlari ile
karsilastirmiglardir.  Analiz  sonuglari,  OSB’li
bireylerin akranlarina gdre daha anlamh dizeyde
yavas yurudukleri, dakikadaki adim sayilarinin daha
az oldugu, adim ve ¢ift adim sirelerinin daha uzun
surdigunu gostermektedir. TUm bu analiz sonuglari,
OSPB’li bireylerin okuléncesi donem ve okul ¢aginin
ilk yillarinda akranlarina benzer yurayus o6zellikler
gOsterse de bunun ilerleyen yaslarda degistigi ve
daha atipik yuruyus Ozellikleri  gosterdigini
yansitmaktadir. Bu sonuglarin altinda ¢oklu nedenler
olabilecedi muhtemeldir. Bu nedenler arasinda;
OSB’li bireylerin motor kontrolden sorumlu merkezi
sinir sistemi bdlgelerinin atipik yapi ve islevsel
Ozellikler gostermesi (Nebel ve ark., 2014), duyu
sistemlerinde anormallikler (Thompson ve ark.,
2017), eslik eden algi-bilis guglikleri (Mottron ve
ark., 2014) ve tim bunlarin yol agabilecedi motor
beceri repertuarinda sinirliliklar (Mostofsky ve ark.,
2009) ile aktivite ve katilim Gzerine olumsuz etkileri
siralanabilir (Coll ve ark., 2020).

insanlarda tipik motor gelisimin en 6nemli
bileseni postiri strdirebilme becerisi olup OSB’li
bireylerin atipik motor gelisim sureci postural kontroll
de etkilemektedir. Ancak, otizmden etkilenmis ve
yasamin erken ddneminde olan c¢ocuklarla ilgili
arastirmalarin sinirh oldugu, daha ¢ok statik ve
dinamik denge gibi motor performansi degerlendiren
test bataryalariyla (6rnegin; movement assessment
battery for children [MABC-2]) postiral kontroliin
incelendigi de gérilmektedir (Craig ve ark., 2018).
Ustelik otizmden etkilenmis bireylerde gériilen
postural kontrol sorunlarinin altinda yatan faktorler
tam olarak ortaya konmus durumda degilken
(Fournier ve ark., 2014), arastirmalarin daha g¢ok
okul ¢agi (Cheldavi ve ark., 2014; Memari ve ark.,
2013; Stins ve ark., 2015) ve sonrasi donemde olan
OSB’li bireyler Uzerine yogunlastigi goértulmektedir
(Kohen-Raz ve ark., 1992; Morris ve ark., 2015;
Morrison ve ark., 2018). Literatlrde postural kontrol
Uzerine yapilmis arastirmalar incelendiginde, daha
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cok bilgisayara temelli ve laboratuvar ortaminda
degerlendirmeler yapildigi  goéralirken, visual-
proprioceptif-vestibuler  sistemlerin  kullanilarak
postur kontrolu sirasinda bireylerin stabilite, agirlik
merkezi salinimi ve posturd surdirmek Gzere kalca
ve ayak strateji tercihleri analiz edilmektedir
(Fournier ve ark., 2010b; Minshew ve ark., 2004;
Molloy ve ark., 2003). Bu ¢alismada, okuldncesi
dénemde olan OSB'li ¢ocuklarin postural kontrol
yeterliliklerini degerlendirmek Uzere bir test bataryasi
yerine bilgisayarli 6lgim araci olan bilgisayarl
dinamik postirografi sistemi kullaniimistir. SOT
testinin alti agsamasindan sadece ilk agsamasi (SOT
1) OSB’li ¢ocuklara uygulanabilmis ve tipik
akranlariyla kargilastinimigtir.  Analiz  sonuglari
stabilite ve strateji puanlari bakimindan OSB’li
cocuklarin akranlarina gére anlamh dizeyde dusuk
oldugu tespit edilmigtir. Agirhk merkezi salinim
dlzeyleri bakimindan ise gruplar arasinda anlaml
fark bulunmamistir. Ayni sistemi kullanarak yapiimis
baska bir arastirmada, OSB’li bireylerin kontrol
grubuna goére SOT 1 testinde stabilite puanlarinin
mevcut c¢alismanin sonuglarina benzer, anlaml
dizeyde disik oldugu tespit edilmistir (Minshew ve
ark., 2004). Kohen-Raz ve ark. (1992) tarafindan
yapilan bir galismada, OSB’li okul ¢agdi ¢ocuklarinin
akranlarina gore stabilite puanlarinin daha dusuk
oldugu, topuk ve ayak wucu arasinda agirlik
dagiliminin daha fazla sapma gosterdigi, anterior-
posterior yonde salinim miktarinin normal postiral
yanitlar icin yetersiz oldugunu ortaya koyarken,
otizmden daha fazla etkilenen c¢ocuklarin postural
sapma miktarinin daha fazla oldugu tespit edilmistir.
Bu calismada, Kohen-Raz ve arkadaslarinin (1992)
sonuglarindan farkli olarak otizmden etkilenme
derecesi ile stabilite arasinda anlamli bir iligki
bulunmasa da (p>0,05), otizmden daha fazla
etkilenen ¢ocuklarin anterior-posterior ydnde salinim
miktarlarinin otizmden daha az etkilenenlere gore
anlamli duzeyde daha az oldugu belirlenmistir.
Kohen-Raz ve ark. (1992), okul c¢adi OSB'li
cocuklarin yetersiz anterior-posterior salinimiyla
ayak stratejisinde sinirhliga dikkat cekerek okul
c¢agindaki cocuklarin okuléncesi dénem cocuklara
gobre bile daha fazla postural instabilite gésterdigini
tespit etmistir. Oster ve Zhou (2022) okuléncesi,
ilkokul cagi ve ergenlik doneminde olan OSPB’li
bireylerin denge bozukluklarini degerlendirmek
Uzere, bu ¢alismada kullanilan dinamik postirografi
sistemini kullanmiglardir. Uygulanan SOT testi
sonuglarina goére okuldncesi ¢ocuklarin posturi
surddrmek icin visual-proprioceptif-vestibuler
sistemler arasinda entegrasyonu saglayamadigdi ve
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%80’inde anormal stabilite islevlerinin gérildigunu
rapor etmistir. Bu galismada ise tiim gocuklarin SOT
testi sirasinda anormal stabilite islevleri gésterdigi ve
sadece SOT 1 testini tamamlayabildikleri
gorilmastir. Memari ve ark. (2013) tarafindan okul
¢agl OSB'li cocuklarla yapilan ¢alismanin bulgulari,
postiral salinim miktari ile otizmden etkilenme
derecesi arasinda pozitif ve orta diizeyde bir iligki
oldugunu, yas ve bilis puanlari arasinda bir iligki
olmadigini ortaya koymaktadir. Mevcut calismada
ise otizmden etkilenme derecesinin stabilite ve
strateji puanlari Uzerinde bir etkisinin olmadigi tespit
edilmistir. Tipik gelisim gosteren gocuklarda, yasla
birlikte postiral salinim miktari azalma egilimi
gosterirken, OSB’den etkilenen c¢ocuklarda artan
yasla birlikte stabilite artigi iliskisi gosterilememistir
(Minshew ve ark., 2004). Cocuklarin davranissal,
bilissel, sosyal ve iletisim becerilerinde heterojenik
Ozellikler goOstermesi, okuldncesi ddénemde olan
OSB’li bazi gocuklarin postiral kontrol sorunlarinin
gblgelenmesine yol agabilir (Memari ve ark., 2013).
Mevcut galismanin sonuglari, OSB popilasyonunda
postural stabilite sorunlarinin okuléncesi dénemden
itibaren gorllmeye bagladigini ortaya koyarken,
degerlendirme ve erken mudahale i¢in izlenmesi
gereken Onemli bir  degisken  oldugunu
yansitmaktadir.

Calismanin dar bir yas aralidi, sinirli sayida
katilimci ile kesitsel olarak yapilmasi, sonuglarin
genellemesi ve yorumlanmasinda dikkatli olmayi
gerektirmektedir. Bilgisayar sistemleri ile gelisimsel
degerlendirme ydntemlerini kombine kullanmak,
postural stabilite sorunlarinin ayni yas ve cinsiyetteki
akranlari ile karsilastinimasina ve mudahalenin
bireysellestiriimesine yardimci olabilir. Bu ¢alismada
katilimcilarin zeka puan araliklari
degerlendirilmemistir. Ancak, katilimcilarin
degerlendirme islemleri sirasinda verilen ydnergeleri
takip edebilmistir. SOT testinin tim asamalarini
tamamlayamamalarinin nedenleri arasinda; henlz
yeterince gelismemis motor becerileri, test
asamalarinin daha uzun sure dikkat ve oryantasyon
becerileri gerektirmesi gibi nedenler siralanabilir.
Yurlylsin zaman-mesafe Ozellikleri  disinda,
kinematik ve kinetik boyutunun da analiz edilmesi
kassal aktivasyon sorunlarinin belirlenmesine
yardimci olarak yurdyids anormalliklerinin daha net
ortaya konmasina yardimci  olabilir. OSB’li
okuléncesi  gocuklarin  yudriyls ve  postural
Ozelliklerini  degerlendirirken muhtemel duyusal
islemleme bozukluklarinin varhdi da incelenmelidir.

Calisma  sonuglari, OSB’li okuldncesi
cocuklarin ~ zaman-mesafe  bakimindan tipik

akranlariyla benzer yirtyls 6zellikleri sergilese de
stabiliteyi korumada guglikler yasadigini, otizm
semptomlarinin daha yogun goéruldigu ¢ocuklarda
daha fazla postiral sapmalar oldugunu ortaya
koymaktadir. OSB’li okuléncesi ¢ocuklarin motor
becerilerdeki eksikliklerini gidermek lizere dncelikle
postural stabilitede go6zlemlenen sinirhliklarin
dogasini daha iyi anlamak gerekebilir. Arastirmaci,
etkili erken motor ve postiral midahale stratejileri
gelistirmek igin OSB'li ¢ocuklardaki bu mevcut
eksikliklere yonelik calismaya devam etmelidir.
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Potential Role of Smartphone Addiction on
Sleep Quality and Perceived Neck Pain Among
Undergraduate Physiotherapy Students: A
Multicentered Cross-Sectional Study

Fizyoterapi Lisans Ogregcileri Arasinda Akilli Telefon Bagimlihiginin Uyku Kalitesi ve
Algilanan Boyun Agrisi Uzerindeki Potansiyel Roll: Cok Merkezli Kesitsel Bir
Calisma

Alper TUGRAL' “/Yagmur CAM?

"PT, PhD, Izmir Bakirgay University, Faculty of Health Sciences, Department of Physiotherapy and Rehabilitation, Izmir, Turkey
2 Assist. Prof, Izmir Demokrasi University, Faculty of Health Sciences, Department of Physiotherapy and Rehabilitation, 1zmir,
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ABSTRACT

Purpose: This study aimed to analyze the possible associations between smartphone addiction,
perceived neck pain, and sleep quality among undergraduate physiotherapy students. Material and
Methods: Students were asked to fill out the Smartphone Addiction Scale (SAS), the Neck Bournemouth
Questionnaire (NBQ), and the Pittsburgh Sleep Quality Index (PSQIl) on the Google Forms platform,
accessed online via a QR code. Results: 355 physiotherapy students were included in this study.
Considering the threshold value of 5 in PSQI which is accepted as an indicator of poor sleep, 285 out of
355 students (80.3%) showed higher scores (mean:9.73+2.68) than this threshold. A structural equation
model showed that the NBQ had a significant effect on the SAS (B= .223; p=.031), and the SAS, in turn,
had a significant effect on the PSQI (B=.021; p=.003). It was shown that 7% of the association between
the NBQ and the PSQI was explained by the SAS acting as a mediator. Conclusion: Smartphone
addiction should be considered to prevent future potential musculoskeletal complaints as well as to
preserve and improve the academic performance of students from the perspectives of the associations
between sleep quality and perceived neck pain.

Keywords: Smartphone, Neck pain, Sleep quality.
o0z

Amag: Bu calismanin amaci, fizyoterapi lisans 6grencileri arasinda akilli telefon bagimliligi, algilanan
boyun agrisi ve uyku kalitesi arasindaki olasi iligkileri analiz etmektir. Gereg ve Yéntem: Ogrencilerden
Akilli Telefon Bagimliligi Olgegi (ATBO), Boyun Bournemouth Anketi (BBA) ve Pittsburgh Uyku Kalitesi
indeksi (PUKI) bir QR kod araciligiyla online olarak erisilerek Google Formlar platformunda doldurmalari
istendi. Sonuglar: Bu galismaya 355 fizyoterapi lisans dgrencisi dahil edildi. PUKI’de kétii uykunun
gostergesi olarak kabul edilen 5 esik degeri géz 6nune alindiginda, 355 6grenciden 285'i (%80,3) bu esik
degerden daha yiiksek puan (ortalama:9.73+2.68) gosterdi. Yapisal esitik modeli, BBA’nin ATBO
tizerinde anlamli bir etkisinin oldugunu (B= ,223; p=,031) ve ATBO'niin de PUKI (izerinde anlamli bir
etkisinin oldugunu (B=.021; p=.003) gésterdi. BBA ile PUKI arasindaki iligkinin %7 'sinin ATBO’niin araci rol
oynamasiyla aciklandigi gésterildi. Tartigma: Akilli telefon bagimliligi, uyku kalitesi ve algilanan boyun agrisi
arasindaki iligkiler, 6grencilerin akademik performansini korumak ve iyilestirmenin yani sira gelecekteki
potansiyel kas-iskelet sistemi sikayetlerini nlemek icin dikkate alinmalidir.
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Sorumlu Yazar (Corresponding Author): Alper TUGRAL E-mail: alper.tugral@bakircay.edu.tr
ORCID ID: 0000-0002-9118-3572

Gelis Tarihi (Received): 09.11.2023; Kabul Tarihi (Accepted): 16.02.2024

© Bu makale, Creative Commons Atif-GayriTicari 4.0 Uluslararasi Lisansi altinda dagitilmaktadir.



62

Smartphones, which were brought by dramatically
advancing technology as well as the digitalizing
world in the center of our daily lives in the last decade
are now accepted as an indispensable part of our
daily routines (Fu, Chen & Zheng, 2021). They have
brought many opportunities and conveniences to our
lives by not only making calls but also connecting us
to the whole world (Abbasi, Jagaveeran, Goh et al.,
2021). From 2020 to 2026, the estimated increase in
smartphone usage was reported to be nearly 50%
(Puntumetakul, Chatprem, Saiklang et al., 2022). In
another study, it was also reported that global
smartphone penetration was around 41.5% (Ertemel
& Ari, 2020). Achangwa et al. (Achangwa, Ryu, Lee
et al., 2022) recently reported that nearly 97% of the
Korean population was penetrated with a
smartphone with 100% of the penetration rate
achieved in younger people between the ages of 20
and 30. Besides, half of the teenage population
reported that they believe themselves addicted to
smartphones (Cohen, 2016).

The other side of the coin is getting dark
associated with the use of smartphones. Just like any
other addiction, smartphone addiction now has been
in attention due to unexpected dramatic potential
effects on a wide variety of perspectives such as
deterioration in sleep quality, postural and
musculoskeletal problems, anxiety, depression,
economic, academic success, and so forth (Dewi,
Efendi, Has et al., 2018; Hawi & Samaha, 2017; Inal
& Serel Arslan, 2021; Samaha & Hawi, 2016).
Specifically focusing on students, it was stated that
increased time spent on social media in prolonged
periods of static posture affects not only their
academic performance but also their gaining bad
postural habits as well as predisposing their future
musculoskeletal complaints (Metin, Topuz & Yagci,
2023). Shoulder and upper extremity pain specifically
wrist, neck, upper back, and lower back problems are
the most common ones reported in the literature
associated with smartphone addiction (Barrett,
McKinnon & Callaghan, 2020; Bruno, Burkhart,
Allaire et al., 2017; Eitivipart, Viriyarojanakul &
Redhead, 2018; Inal & Serel Arslan, 2021).

The neck region is reported to be one of the most
vulnerable regions associated with musculoskeletal
problems due to smartphone usage associated with
the increased angle of flexion of the cervical
vertebrae (Paek, 2017; Park, Kang, Lee et al., 2017).
Metin et al. (Metin, Topuz & Yagci, 2023) also
indicated that the use of smartphones has an impact
on gait characteristics. Researchers also highlighted
that potential deterioration of the visual and

vestibular system due to smartphone use might
cause decreased stability and functionality (Pakdee
& Sengsoon, 2020).

On the other hand, the most prominent impact of
smartphone usage was pointed out on sleep quality.
It is a well-known fact that sufficient sleep is
indisputable for a healthy lifestyle and well-being,
especially for younger people (Jo & Lee, 2019;
Kubiszewski, Fontaine, Rusch et al., 2014).
Disrupted sleep patterns, diminished sleep hygiene,
and decreased sleep quality are the risk factors not
only for prolonged cumulative potential effects on
health but also academic performance among
students due to hazardous effects on memory,
cognition, learning, concentration, procrastination,
etc (Achangwa, Ryu, Lee et al., 2022; Inal & Serel
Arslan, 2021). Although there might be various
factors associated with disrupted sleep quality, the
use of smartphones at bedtime might be accounted
for as the most remarkable factor these days since
some studies report that the time spent using
smartphones at bedtime should not be
underestimated (Dewi, Efendi, Has et al., 2018).
Nonetheless, it should also be noted that sleep
quality can be affected by many reasons. Yet, the
potential role of perceived neck pain on sleep quality
in the case of smartphone addiction should be
studied in detail.

Therefore, this study aims to assess perceived
neck pain, smartphone usage, and sleep quality
among undergraduate physiotherapy students in two
different universities as well as to investigate the
potential factors related to increased smartphone
addiction such as gender.

METHODS

Study Design

This study was designed as a cross-sectional study
and followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
guideline (Elm, 2007). Ethical approval for the study
was obtained from the Izmir Bakircay University Non-
Interventional Clinical Research Ethics Committee
(Protocol No:1254/1234-25102023). This study was
held in October 2023 within a non-probability
sampling method. All procedures in this study were
performed according to the 1964 Helsinki
Declaration and its later amendments or comparable
ethical standards.

Participants

This study was carried out at lzmir Bakircay
University and Izmir Demokrasi University, Faculty of
Health Sciences, Department of Physiotherapy and



Rehabilitation.

The sample size of the research was determined
according to the correlation analysis (Bivariate
normal model) due to the cross-sectional and
descriptive nature of the research. Accordingly,
considering a low correlation effect size (0.2), the
required sample size was calculated as 319 with a
95% confidence interval and a minimum of 80%
power. However, it was planned to include 350
students in the research to eliminate possible errors
and deficiencies. The analyses were performed
using the GPower 3.1.9 (Faul, Erdfelder, Lang et al.,
2007)

Formal university students who were actively
studying in the Department of Physiotherapy and
Rehabilitation at Izmir Bakircay University and Izmir
Demokrasi University were included in the study.
Students who did not have proficiency in Turkish
communication did not use a smartphone, had been
actively taking sleep medication for the last 6
months, and/or had any sleep disorder diagnosed by
a physician, students who have had minor/major
surgery or neurological pain associated with neck
region were excluded from the study. Students who
agreed to participate accessed the consent form
through Google Forms, and following their approval,
were able to access the questionnaires./nstruments
The sociodemographic data of the participants was
collected during face-to-face interviews. Participants'
balance, pain level, functional capacity, mobility,
depression level, and upper extremity disability were
evaluated by the same researcher (iC).

Questionnaires

The data was collected via Google Forms. The
questions were defined on the form, and a QR code
was generated. Students accessed the questions
through this QR code and filled them out online on
their smartphones. It took approximately 15-20
minutes to answer the questions.

Demographic Information: The gender, age, height,
weight, and years of using a smartphone of the
students were recorded.

Neck Bournemouth Questionnaire (NBQ): It is a
neck-specific questionnaire that evaluates pain
intensity, daily life activities, social functions, anxiety,
depression, and fear avoidance areas. The
questionnaire consists of 7 questions scored on a
scale of 0-10 points. The possible score range is 0-
70. Higher scores indicate higher levels of pain and
disability. The Turkish validation and adaptation of
this questionnaire was held by Agce et al. (Agce,
Sahin, Yaran et al.,, 2020) with excellent internal
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consistency and test-retest reliability values.

The Smartphone Addiction Scale (SAS): SAS is a 6-
item Likert-type (1:Absolutely Not, 6: Absolutely Yes)
self-report scale consisting of 33 items developed by
Kwon et al. (Kwon, Lee, Won et al., 2013) to assess
the risk of smartphone addiction. The total score
ranges from 33 to 198. Higher scores indicate a
higher risk of smartphone addiction. The internal
consistency of the scale was determined as
Cronbach alpha 0.96. Turkish validity and reliability
of the SAS were conducted by Demirci et al.
(Demirci, Orhan, Demirdas et al., 2014) among
university students.

Pittsburgh Sleep Quality Index (PSQI): It is a self-
report index that provides information about the
quality of sleep, and the type and severity of sleep
disorder in the last month. It consists of 24 questions
scored between 0-3, including 7 components
(subjective sleep quality, sleep latency, sleep
duration, habitual sleep efficiency, sleep
disturbance/disorder, use of sleep medication, and
daytime dysfunction). A total score of 5 or above
indicates poor sleep quality (Buysse, Reynolds lll,
Monk et al., 1989). The Turkish validity and reliability
of the questionnaire were conducted by Agargun
(Agargun, 1996).

Statistical Analysis

The data were shown as means and standard
deviations or median and percentages according to
the type of data whether it is continuous or
categorical. The normality was checked via
Kolmogorov Smirnov-Shapiro Wilk tests as well as
skewness and kurtosis. Independent samples t-test
was used to analyze the continuous variables
between genders. Pearson’s r or Spearman’s rho
correlation coefficient was used to analyze
correlations between variables according to the
normality assumptions. To explore the complex
associations among neck pain, mobile phone
addiction, and sleep quality, a mediation model was
generated with 5000 random sample bootstrapping
confidence intervals using the Hayes PROCESS
macro (Hayes, 2017). The mediator effect of mobile
phone addiction on the association between neck
pain and sleep quality was tested by using Model 4.
Neck pain, sleep quality, and mobile phone addiction
were regarded as the independent, dependent, and
mediator variables, respectively. A p-value less than
0.05 was determined as an indicator of statistical
significance. IBM SPSS v.26 was used to analyze
the data (IBM Corp, New York).
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RESULTS

A total of 355 undergraduate university students from
two different undergraduate physiotherapy and
rehabilitation programs were included in this study.
The mean age and body mass index (BMI) of
participants were 20.92+2.10 years and 24.29+19.63
kg/m2, respectively. The great majority of
participants were female (263 out of 355, 74%).
93.5% of participants were using smartphones for
five years or more (332 out of 355).

The mean score of SAS was found as
97.30+23.69 in the total group. Male students were
found to have higher scores on SAS compared to the
female students (98.82+23.64 vs. 96.77+23.73), yet
it did not reach significance (t= -.713, p=.476).
Although we did not use the short version of the SAS
in which the threshold was reported to be 31 (nearly
equal to 51.6% of the highest score in the range of 6-
60) indicates that addictive behavior on
smartphones, we have tried to compare the rate of
addictive students by calculating the ratio of each
student’s SAS score by multiplying 0.516. Results
showed that nearly 39.2% of the total sample who
had scored over 102.16 according to the previous
calculation showed themselves as addicted to
smartphones. The floor and ceiling effects were
obtained in the 22nd and 32nd items (item 22: “Not
being able to use my smartphone would be as painful
as losing a friend”, item 32: “Using my smartphone
longer than | had intended”) of SAS, respectively.

185 out of 355 students (52.1%) responded to item
22 as absolutely not while 56 out of 355 students
(15.8%) responded absolutely yes to item 32.

The mean scores of perceived neck pain
between genders were also not significant
(24.24+11.86 vs. 24.92+13.06, t= -.464, p=.643).
Although the total score of PSQI was shown itself
higher in females compared to the males (8.79 vs.
8.29), there was also no significant difference
between genders (1=1.437, p=.152). Yet, when
considering the threshold value of 5 in PSQI which is
accepted as an indicator of poor sleep, 285 out of
355 students (80.3%) showed higher scores
(mean:9.73+2.68) than this threshold. There were
also significant differences in perceived neck pain
and smartphone addiction scores in groups who had
PSQIl scores over five or lower scores than five
against the group who had bad sleep quality. (t=-
4.010, p<0.001 for NBQ and t=-3.211, p=.001 for
SAS, respectively). When PSQl was analyzed
according to its sub-tests, “sleep disturbances” was
found to have higher scores compared to the other
sub-tests in the total group (2.04+.64). There were
no significant differences in all sub-tests (sleep
latency, sleep duration, sleep disturbances, sleeping
medication, daytime dysfunction, habitual sleep
efficiency, and subjective sleep quality) of PSAQI
between genders. The descriptive features of
participants and between-group comparisons are
shown in Table 1.

Table 1. Demographic and clinical characteristics of the participants.

n=355 X+SD
Age (years) 20.92+2.10
BMI (kg/m?) 24.29+19.63
Smartphone usage (years)
1-3 4(1.1)
3-5 19 (5.4)
5 years or more 332 (93.5)
Gender n (%)
Female 263 (74)
Male 92 (36)
XtSD
SAS P t
Female 96.77+23.73 476 -713
Male 98.82+23.64
NBQ
Female 24.24+11.86 643 -464
Male 24.92+13.06
PSQl
Female 8.79+3.38 152 1.437
Male 8.29+2.88

SAS: Smartphone Addiction Scale, NBQ: Neck Bournemouth Questionnaire, PSQI: Pittsburgh Sleep Quality

Index, t: Independent samples t-test, p<0.05



There were also significant correlations that were
noteworthy to be acknowledged. The PSQI total
score was significantly correlated with the NBQ
(r=.293, p<.001) and with SAS (r=.197, p<.001).
Perceived neck pain was also significantly correlated
with SAS (r=.143, p=.007) and with the following
specific sub-tests of PSQI: sleep latency (r=.139,
p=.009), sleep duration (r=.107, p=.044), sleep
disturbances (r=.251, p<.001), daytime dysfunction
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(r=.306, p<.001), habitual sleep efficiency (r=.107,
p=.044) and with subjective sleep quality (r=.232,
p<.001), respectively. SAS total also showed
significant correlations with sleep disturbances
(r=.181, p<.001), daytime dysfunction (r=.271,
p<.001), and with subjective sleep quality (r=.157,
p=.003). Significant correlations are shown in Table
2.

Table 2. Significant correlations between SAS, NBQ and PSQI

n=355 SAS NBQ PSQl
r p r p r p
SAS
NBQ 143 .007 .293 <.001
PSQl (Total) 197 <.001
Sleep Latency 139 .009
Sleep Duration 107 .044
Sleep Disturbances 181 <.001 251 <.001
Daytime Dysfunction 271 <.001 .306 <.001
Habitual Sleep efficiency 107 .044
Subjective Sleep Quality 157 .003 232 <.001

SAS: Smartphone Addiction Scale, NBQ: Neck Bournemouth Questionnaire, PSQI: Pittsburgh Sleep Quality

Index, r: Pearson correlation coefficient, p<.05

To explore the complex relationships between
perceived neck pain, sleep quality, and smartphone
usage, structural equation modeling was performed.
Following a basic mediation model (Hayes model 4),
the NBQ had a significant effect on the SAS (B=.223;
p=.031), and the SAS, in turn, had a significant effect
on the PSQIl (B=.021; p=.003). As a next step, the
total effects, direct effects (independent of SAS), and

indirect effects (mediated by SAS) of the NBQ on the
PSQIl were examined. The total (B=.075; p<.001),
direct (B=.071; p<.001), and indirect (B=.005;
bootstrap CI did not include zero, which indicates a
significant effect) effects were significant, showing
that 7% of the association between the NBQ and the
PSQI was explained by the SAS acting as a mediator
(Table 3 and Figure 1).

Table 3. The mediating effect of SAS in the association of the NBQ and PSQI.

Model pathways B 95% ClI t p
NBQ —>» SAS 0.223 0,021 10 0.426 2,169 0.031
SAS — PSQl 0.021 0.007 to 0.035 3,033 0.003
NBQ —>» SAS —» PSQl
Direct effects 0.071 0.044 to 0.097 5.171 <0.001
Indirect effects 0.005 0.000to0 0.012 - -
Total effects 0.075 0.048t0 0.102 5.493 <0.001

% Total effects mediated by SAS: 7%

Bootstrap N=5000. B: unstandardized coefficients; Cl: confidence interval; NBQ: Neck Bournemouth Questionnaire,
SAS: Smartphone Addiction Scale; PSQI: Pittsburgh Sleep Quality Index
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SAS

NBQ

0.071%

h 4

PSQI

Indirect effect: 0.223 x 0.021=-0.005
Total effect: 0.071 + 0.005=0.075

Figure 1. The mediation model illustrates the mediator role of SAS in the association between NBQ and PSQI.
Notes: Unstandardized regression weights are shown for the associations between each variable. *p<0.05

DISCUSSION

The present study showed the remarkable rate of
disrupted sleep quality among undergraduate
university students which should be addressed
further to prevent future chronic problems due to its
currently hazardous levels of the risk of cumulative
impact on health and well-being. On the other hand,
the mean scores of the smartphone addiction scale
which was nearly equal to half of the maximum score
also highlighted the need for taking action to manage
future side effects related to the usage of
smartphones from the perspective of
musculoskeletal complaints by taking into account
significant correlations between perceived neck pain.
Although the cumulative effect of the mediator role of
smartphone usage on perceived neck pain and sleep
quality, the significant results were also noteworthy
to be studied in detail. Since the highest scores were
obtained in the sleep disturbances subscale in PSQI,
it should be noted that providing good sleep hygiene
is important for students in order to improve their
academic success.

Since smartphones have become an essential
part of our daily lives over the last decade, the
dramatic increase was also observed not only in
having one but also in spending time in a prolonged
static body position which could further cause
musculoskeletal complaints by its cumulative effect
(Ratan, Parrish, Zaman et al., 2021). Prolonged
static posture while using a smartphone can cause
deterioration in spinal alignment, pain, and
discomfort by increasing the flexion angle of the
cervical region which could also further have an
impact on thoracolumbar pain by affecting spinal

curvatures as well as increased activation of
contractile and non-contractile tissues, respectively
(Barrett, McKinnon, & Callaghan, 2020; Bruno,
Burkhart, Allaire et al., 2017). In this regard, the
upper extremities, hand, wrist, and shoulder are the
common ones that are studied in detail associated
with smartphone addiction. Kim and Kim (Kim & Kim,
2015) reported that the neck region is the most
vulnerable one to be affected related to smartphone
usage. Inal and Serel Arslan (Inal & Serel Arslan,
2021) reported that addiction to smartphones could
cause bad postural habits which further affect
shoulder and upper extremity pain among university
students. In our study, the mean scores of NBQ did
not differ each other between male and female
students. A weak but significant correlation between
NBQ and SAS was also noteworthy to be studied in
detail of possible effect of smartphone usage on
perceived neck pain, therefore by performing a
structural equation modeling, we were also able to
show significant mediator effect of smartphone
addiction on the effect of perceived neck pain to the
sleep quality. Yet, the weak correlation coefficients in
our study seem in parallel with the literature (Inal &
Serel Arslan, 2021). The estimated cumulative effect
was found as below 10% in our study on the effect of
NBQ on PSQI in the presence of the mediator effect
of SAS. This small effect might be the result of the
questionnaire that was used to assess perceived
neck pain due to many items of NBQ covering
patients who were already suffering from neck pain.
Our results seem in parallel with the literature
findings. Paek (Paek, 2017) reported that prolonged
time spent with a smartphone was a significant risk



factor for neck pain. Lee (Lee, 2016) reported a
decreased neck muscle endurance and increased
neck disability index scores in university students
associated with prolonged smartphone usage. Inal
and Serel Arslan (Inal & Serel Arslan, 2021) reported
a positive significant correlation between neck, upper
back, lower back, and smartphone addiction. On the
other hand, Metin et al. (Metin, Topuz & Yagci, 2023)
reported no significant correlation between
perceived neck pain and smartphone addiction,
however, the same authors reported a significant
correlation between back pain and smartphone
addiction. Nonetheless, we think that the relative
discrepancies regarding the rate of correlation
coefficients between studies might also be
attributable to the different questionnaires used
regarding the perceived musculoskeletal complaints.
On the other hand, nearly 40% of our sample can be
classified as addicted to smartphones according to
the previous calculation of threshold level in SAS-SV.
This relatively higher might be attributable to the
recall bias and/or using the long version of the SAS
in our study. Recently, Peng et al. (Peng, Chen, Ren
et al.,, 2023) reported the rate of problematic
smartphone usage at the rate of 21.1% within over a
sixty thousand adolescents with an acceptable and
good sensitivity and specificity results by using the
Smartphone Application-Based Addiction Scale
(SABAS). Osorio-Molina et al. (Osorio-Molina,
Martos-Cabrera, Membrive-Jiménez et al., 2021)
also reported the estimated rate of smartphone
addiction among nursing students as 22%. The same
researchers also stated that the general trend of the
rate of smartphone addiction is approximately over
20% in different studies. Yet, some studies also
reported a rate of nearly 50% by taking into account
daily usage time of over 4 hours (Akturk & Budak,
2019). Ayar et al. (Ayar, Gergeker, Ozdemir et
al.,2018) also reported the rate of daily smartphone
usage for 4-6 hours as 22.8%.

Adequate sleep and quality of sleep components
such as sleep hygiene and duration is an
indisputable part of a healthy well-being for all people
but especially for younger ones and students who
are under active growth period. It is a well-known fact
that sleep problems are becoming common in
today’'s world among younger people and
adolescents associated with digitalizing lives
(Kubiszewski, Fontaine, Rusch et al., 2014). It was
also reported that two-thirds of younger people have
engaged in the use of digital devices such as
smartphones before or during bedtime in darkness
which is also reported to be one of the important risk
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factors for poor sleep quality (Carter, Rees, Hale et
al., 2016; Hysing, Pallesen, Stormark et al., 2015;
Mireku, Barker, Mutz et al., 2019). Not only sleep
quality, but also decreased academic performance
was also reported to be associated with the
increased use of smartphones (Samaha & Hawi,
2016). We were able to show the hazardous level of
disrupted sleep quality in our sample by having 80%
of our sample suffer from poor sleep quality
according to scores over five in PSQI. In addition, a
significant but weak correlation between poor sleep
quality and smartphone addiction was also evidentin
line with the literature findings (Achangwa, Ryu, Lee
etal., 2022; Choi, 2015; Jo & Lee, 2019). In addition,
recently Gao et al. (Gao, Hu, Ji et al., 2023) also
reported that sleep quality significantly mediated the
effect of smartphone addiction and depression
among university students. However, this research
was conducted during the pandemic period, which is
characterized by lockdowns, therefore the higher
cumulative variances compared to ours might be
attributed to this timeline. On the other hand, the
higher score was obtained in the “sleep
disturbances” sub-test of PSQI in our study which is
mostly characterized by sleep hygiene and
maintaining sleep. It might have an expected result
due to getting to bed late and/or using smartphones
in darkness before sleep might prevent maintaining
or falling asleep. Moreover, not only in the
perspectives of disrupted sleep quality, gaining bad
postural habits, experiencing musculoskeletal
complaints as well as academic success, but also
there is an important point which should be
discussed further specifically for undergraduate
students for health sciences just like in this study. For
instance, Cho and Lee (Cho & Lee, 2016) reported
that over 60% of nursing students use their
smartphones during their clinical practice. Greer
(Greer, 2019) indicated that 90% of nursing students
use their smartphones during clinical practice. To the
best of our knowledge, there is no data specifically
for physiotherapy students. However, when
considering the relatively poor rate of a ceiling effect
of item 32 in which the duration of smartphone usage
as resulted in only 15.8% of the total sample, there is
an evident need for management of problematic
smartphone usage as early as possible before the
clinical practice, especially for physiotherapy
students who needed to be cautious during longer
time of rehabilitation sessions in future.
This study has some strengths and limitations.

Since there was a cross-sectional design in this
study, causal relationships might not have been
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documented adequately. Second, this study included
only physiotherapy students instead of covering the
whole students in health sciences. Third, due to
relatively higher numbers of items that should have
been scored by students, a recall bias or arbitrary
filling could not be ruled out. We were also unable to
analyze data between two different institutions due to
simultaneously collecting the data in the same
timelines. A random potential sampling bias may
also account for latent limitation. However, the
multicenter nature of this study can be accounted for
as a strength for this study. Using the long version of
the SAS questionnaire instead of the short version
allowed us to draw conclusions in a wider aspect. In
addition, performing a structural equation modeling
analysis has yielded to draw our conclusions in a
more detailed manner.

The present study showed the hazardous levels
of disrupted sleep quality and its association with
smartphone addiction and perceived neck pain
among undergraduate physiotherapy students. The
weak but significant mediating role of smartphone
addiction on the effect of perceived neck pain and
sleep quality which corresponds to nearly 7% of
cumulative variance should be taken seriously in
order to prevent future potential musculoskeletal
complaints as well as to preserve and improve the
academic performance of students. We think there is
also a need for further longitudinal studies in which
the responsive and ongoing effect of smartphone
addiction on academic success and perceived neck
pain will be analyzed instead of the ones with cross-
sectional designs.
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Amag: Bu calismanin birincil amaci 6zel gereksinimli cocuklarin ebeveynleri Uzerindeki etkisi ile
ebeveynlerin uyku kalitesi, ruh sagligi, yasam kalitesi arasindaki iliskiyi incelemekti. Calismanin ikincil
amaci ise ebeveynlerin sagliklari hakkindaki bilgi diizeylerini belirlemekti. Gereg ve Yontem: Calismaya
30-55 yas arasinda 40 kadin, 6 erkek ebeveyn katildi. Calismaya katilmayi kabul eden ebeveynlerin
sosyodemografik bilgileri alindi. Ozel gereksinimli gocuklarin ebeveynleri {izerindeki etkisi; Aileye Etki
Olgegi kullanilarak degerlendirildi. Ebeveynlerin sirasiyla uyku kalitesi, ruh saghigi ve yasam kalitesi;
Pittsburgh Uyku Kalitesi indeksi, Depresyon Anksiyete Stres Skalasi, Nottingham Saglik Profili ile
degerlendirildi. ilgili parametreler arasindaki iliski incelendi. Ebeveynlerin sagliklari hakkindaki bilgi
diizeyleri, aragtirmacilar tarafindan hazirlanan anket ile belirlendi. Sonuglar: Ozel gereksinimli gocuklarin
ebeveynleri Uzerindeki etkisi ile ebeveynlerin uyku kalitesi (r=0,558, p=0,001), depresyon (r=0,435,
p=0,003), anksiyete (r=0,381, p=0,009), stres (r=0,455, p=0,001) diizeyi ve yasam kalitesi (r=0,467,
p=0,001) arasinda pozitif yonde iligki bulundu. Ebeveynlerin sagliklari hakkinda az bilgi dizeyine sahip
olduklari gériildi. Tartigma: Ozel gereksinimli gocuklarin ebeveynleri lizerindeki etkisini ele alacak
calismalar ebeveynlerin uyku kalitelerini, ruh sagliklarini ve yagsam kalitelerini g6z éntinde bulundurabilir.
Ayrica ebeveynlerin bakim verme slrecinde kendi sagliklarini korumalarini saglayacak stratejileri
ogrenmeye ihtiyaclari vardir.

Anahtar Kelimeler: Bakiclilar; Aile; Uyku; Ruh sagligi; Yasam kalitesi.

ABSTRACT

Purpose: The aim of this study was to examine the relationship between the effect of children with special
needs on their parents and parents' sleep quality, mental health, quality of life and to determine their level
of knowledge about their health. Material and Methods: Sociodemographic information of the parents
who agreed to participate in the study was obtained. Impact on parents of children with special needs
was evaluated using IPFAM. Parents’ of sleep quality, mental health and quality of life was evaluated with
PSQI, DASS-21, NSP. The relationship between the relevant parameters was examined. Parents' level
of knowledge about their health was determined with a questionnaire prepared by the researchers.
Results: A positive correlation was found between the effect on parents of children with special needs
and parents' sleep quality, depression, anxiety, stress level and quality of life. It was observed that parents
had little knowledge about their health. Discussion: Studies that will address the impact of children with
special needs on parents may consider parents' sleep quality, mental health, and quality of life. In
addition, parents need to learn strategies that will enable them to protect their own health during the
caregiving process.
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Ozel gereksinimli gocuklar giinlik yasamda
fonksiyonelliklerini ve yasam Kkalitelerini etkileyen
gelisimsel bozukluklara sahiptirler (McCann et al.,
2012). Glnlik yasam aktivitelerini gerceklestirirken
ebeveynlerine bagiml olan bu cocuklarin bakim,
egitim ve rehabilitasyon ihtiyaglarini kargilamak
ebeveynler i¢in zorlu bir hal almaktadir (Brown et al.,
2013). Ozel gereksinimli bir gocuga sahip ebeveynler
icin bakim verme, blyuk bir dikkat ve zaman
gerektiren, yorucu ve stresli bir sirece
donusmektedir (McCann et al.,, 2012). Bu zorlu
suregte ebeveynler; 6zel yasamlarini, sosyal
cevrelerini, beklentilerini, planlarini ve is hayatlarini
etkileyen rol degisiklikleri ile karsi karsiya
kalmaktadirlar (Van Cleave, 2015).

Ozel gereksinimli  gocuklarin  ebeveynleri
Uzerindeki etkisi, sosyal ve ekonomik alandaki
degdisimlerin yani sira ebeveynlerin genel saglk
durumlarini da kapsayan karmasik boyutlari
icerebilmektedir (Al-Eithan et al., 2010; Singer,
2006). Ebeveynler zamanlarinin ve enerijilerinin
blylk bir bolimini g¢ocuklarinin  bakimina
ayirmaktadir ve bu nedenle kendi sagliklarini
destekleyebilecek davraniglarda bulunmakta
yetersiz kalmaktadirlar (Lee et al., 2019). Literatiirde
Ozel gereksinimli gocuklarin mobilite, giyinme ve
banyo gibi aktivitelerde fiziksel yardima ihtiyag
duymasi nedeniyle ebeveynlerin kas-iskelet sistemi
problemleri yasayabilecekleri belirtiimektedir (Raina
et al, 2004). Ebeveynlerin stres ve depresyon
dizeyleri ylksektir. Ayrica ebeveynlerde yorgunluk,
sosyal izolasyon ve fiziksel saghgin etkilenimi de
meydana gelmektedir (Carnevale et al., 2006;
Cousino & Hazen, 2013). Bununla birlikte
ebeveynlerin uyku ve yasam kalitesinin de olumsuz
etkilendigi gorilmektedir (Lee et al., 2019; Meltzer &
Montgomery-Downs, 2011).

Ulkemizde ebeveynler gocuklari tani aldiktan
sonra saglik ihtiyaglarini karsilama konusunda yeterli
bilgiye sahip degildirler. Ebeveynlere yardimci
olabilecek sistematik bir egitim ve bilgilendirme
surecinin olmadigi da gortlmektedir (Kot et al.,
2018). Bu dogrultuda literatirde ebeveyn merkezli
mudahaleler az sayidadir ve galismalar ebeveynin
sagligini yeterince ele almamaktadir (Barbosa et al.,
2012; Punaglom et al., 2022). Ayrica ebeveynler ile
gerceklestiriimis g¢alismalar incelendiginde 6zel
gereksinimli bir g¢ocuga sahip ebeveynin kendi
sagligiyla iligkili olabilecek faktorlerin incelendigi ve
kendi sagligini destekleyebilecek stratejiler hakkinda
bilgi duzeyinin belirlendigi kapsamli bir calisma
mevcut degildir (Simsek et al., 2014; Zuurmond et
al.,, 2019). Buradan yola c¢ikarak planlanan

calismanin amaci 0Ozel gereksinimli ¢ocuklarin
ebeveynleri Uzerindeki etkisi ile ebeveynlerin uyku
kalitesi, ruh sagligi ve yasam kalitesi arasindaki
iliskiyi incelemektir. Calismanin sekonder amaci da
ebeveynlerin sagliklari ve sagliklarini
destekleyebilecek  stratejiler  hakkindaki  bilgi
dizeylerini belirlemektir.

GEREG VE YONTEM

Calisma Tasarimi

Bu calisma, tanimlayici kesitsel calisma olarak
tasarlandi. Bu arastirma Lokman Hekim Universitesi
Bilimsel Arastirmalar Etik Kurulu 20.09.2023
tarihinde 2023/159 karar numarasi ve 2023148 kod
numarasiyla etik agidan uygun bulundu. Calisma
21.09.2023-21.10.2023 tarihleri arasinda
gerceklesti.

Katimcilar

Calismaya Ankara’da bir pilot okulda 6grenim géren
Ozel gereksinimli cocuklarin ebeveynleri davet edildi.
En az iki yildir 6zel gereksinimli bir cocugun ebeveyni
olan bireyler galismaya dahil edildi, okur yazar
olmayan ebeveynler c¢alisma disi birakildi.
Calismaya dahil edilme kriterlerini karsilayan 6zel
gereksinimli ¢ocuklarin ebeveynlerine ¢alismanin
amaci ve degerlendirme yontemleri hakkinda bilgi
verildi ve ebeveynlerin onamlari alindi. Calisma
Helsinki Bildirgesi’ne uygun sekilde strduralda.

Degerlendirme Araclari

Verilerin toplanmasi igin belirlenen degerlendirmeler
hazirlanan bir form araciigiyla yiz ylize anket
yontemi kullanilarak toplandi. Calismaya dahil edilen
46 ebeveynin yasgl, cinsiyeti, ¢cocuk sayisi, egitim
durumu, ¢alisma durumu, gelir durumu, g¢ocugun

cinsiyeti, tanisi, engel durumu hakkindaki
demografik bilgiler kaydedildi.
Ozel gereksinimli  gocuklarin  ebeveynleri

Uzerindeki etkisini degerlendirmek icin Aileye Etki
Olgegi (AEO) kullanildi. Doértlii likert ile puanlanan
Olgcek, finansal destek, genel etki, sosyal iliskilerde
bozulma, basa g¢ikma, total etkilenim olmak Uzere
bes alt boyuttan ve toplamda 27 sorudan
olusmaktadir (Stein & Jessop, 2003; Stein &
Riessman, 1980). Olgegin Tirkge adaptasyon
calismasi 2009 yilinda Bek ve ark. tarafindan yapildi
(Bek et al., 2009).

Ebeveynin son bir aydaki uyku Kkalitesinin
degerlendiriimesi icin Buyyse ve ark. tarafindan
gelistiriimis olan, 24 soruluk Pittsburgh Uyku Kalitesi
indeksi (PUKI) kullanildi. indeksteki sorularin ilk 19'u
6z bildirim degerlendirme sorularidir.  Olgegin
puanlamasi yapilirken belirtilerin sikhgr (gecen ay



boyunca hi¢ gerceklesmemisse= 0, haftada birden
azsa= 1 puan, haftada bir veya iki kez ise= 2 puan,
haftada (¢ veya daha fazlaysa= 3) puan olarak
kaydedilmektedir. Toplam PUKI puani 0-21 arasinda
bir dedere sahip olup, puanlarin ylkselmesi uyku
kalitesinin kétilestigini géstermektedir. PUKI toplam
puani 5 ve Uzerinde olan bireylerin uyku kalitesi
"kotl" olarak degerlendiriimektedir (Buysse et al.,
1989). Olgegin Tirkge gegcerliik ve giivenirlik
galismasi 1996 yilinda Agargin ve ark. tarafindan
yapildi (Agargun, 1996).

Calismaya katilan ebeveynlerin ruh sagligini
degerlendirmek icin Lovibond ve ark. tarafindan
gelistirilen (Lovibond & Lovibond, 1995), daha sonra
Henry ve ark. tarafindan 21 soruluk kisa form
calismasi yapilmis olan Depresyon, Anksiyete, Stres
Skalasi  (DASS-21)  kullanildi.  Kisa formda
depresyon, anksiyete ve stres alt boyutlarinin her biri
icin yediser soru bulunmaktadir. Doértll likert tipte bir
Olgek olan DASS-21'de 0-4 puan araligi “normal
depresyon”, 0-3 puan araligi “normal anksiyete ve 0-
7 puan araligi  “normal stres” seviyelerini
gOstermektedir. Her bir alt boyuttan alinan yuksek
puan kisilerde depresyon, anksiyete ve stres
seviyelerinin arttigini  géstermektedir (Henry &
Crawford, 2005). Olgegin Tirkce gegcerlilik ve
guvenirlik g¢alismasi 2017 yilinda Yilmaz ve ark.
tarafindan yapildi (Yiimaz et al., 2017).

Ozel gereksinimli gocuklarin ebeveynlerinin
yasam kalitesini degerlendirmek igin Hunt ve ark.
gelistirilmis olan Nottingham Saghk Profili (NSP)
kullanildi. NSP, fiziksel aktivite (8 madde),
emosyonel reaksiyonlar (9 madde), enerji (3 madde),
sosyal izolasyon (5 madde), agri (8 madde) ve uyku
(5 madde) alt parametrelerine sahiptir ve bu
parametreler O ile 100 arasinda puanlanmaktadir.
NSP’de alinan puanin ylkselmesi, sagligin
koétiulestigini gdstermektedir. Toplam puan igin tim
alt parametrelerden alinan puanlar toplanmaktadir
(Hunt et al., 1981). NSP’nin Tirkge adaptasyon
galismasi 2000 yilinda Kuglkdeveci ve ark.
tarafindan yapildi (Kiicikdeveci et al., 2000).

Bu calismada arastirmacilar tarafindan yapilan
literatUr taramasinda ebeveynlerin kendi sagliklari ve
sagliklarini destekleyebilecek stratejiler hakkinda
bilgi dlzeyini kapsaml bir sekilde
degerlendirebilecek bir 6lgede denk gelinmedi. Bu
nedenle arastirmacilar bireyin saglikh yasam bigimi
ile iligkili olarak saghgi gelistiren davraniglarini
O6lgmek amaciyla kullanilan Saglikh Yasam Bigimi
Davraniglari Olgeg@i Il (Walker et al., 1987)den,
ebeveynlerin saglik etkilenimini ele alan bir meta-
analiz galismasindan (Pinquart & Sorensen, 2003)
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ve kendi calisma deneyiminden yola gikarak sorulari
olusturdu. Sorular ebeveynlerin gocuklarinin tanisi
ile bu taninin kendi yasamlari Gzerine etkisi, uyku
kaliteleri, gevseme ve solunum, postir ve eklem
enerji koruma teknikleri, fiziksel aktivite, sosyal
katihm ve serbest zaman aktiviteleri hakkindaki bilgi
dizeyine yoneliktir. Bu sorular 3’lu likert tipinde
tasarlandi (O: higbir bilgim yok, 1: az bilgim var, 2:

yeterli bilgiye sahibim). Anketin anlasilirhgr iki
ebeveynden alinan  gorusler  dogrultusunda
degerlendirildi. Anketin yapi gegerliligine ve

glvenirliligine iligkin bir analiz yapilmadi.

Istatistiksel Analiz

Verilerin analizi igin SPSS Statistics 28 (IBM Corp.,
Armonk, NY) paket programi kullanildi. Toplanan
verilerin normal dagihma uygunluklari Skewness
Kurtosis degerleri ile tespit edildi. Verilerin normal
dagiimadigr gorildi. Sayisal degiskenler igin
aritmetik ortalama ve standart sapma; kategorik
degiskenler icin ise frekans (n) ve yuzde (%)
kullanilarak tanimlayici istatistikler verildi. Ozel
gereksinimli gocuklarin ebeveynleri izerindeki etkisi
ile ebeveynlerin uyku kalitesi, ruh saghgi ve yasam
kalitesi arasindaki iliski Sperman Korelasyon Analizi
ile degerlendirildi. Uygulanan tim analizlerde
anlamhlik derecesi p<0,05 olarak kabul edildi.
Korelasyon katsayilari r<0.30: zayif iligki, r=0.31-
0,60: orta kuvvetle iligki, r=0.61-0.90: kuvvetli iliski,
r>0.90: mikemmel iligki olarak yorumlandi.

SONUCLAR
Calismaya yas ortalamasi 8,65+2,42 yil olan (4-14
yas arasl) 23 kiz ve 23 erkek o6zel gereksinimli
gocugun ebeveyni katildi. Cocuklarin  %52’sinin
(n=24) ¢oklu engele ve %56,5'inin (n=26) Serebral
Palsi tanisina sahip oldugu goéruldi. Ebeveynlerin
yas ortalamasi 44+7,5ti (30-55 yas arasi). %87’si
(n=13) kadin cinsiyetindeydi, %34,8’i (n=16)
Universite  mezunuydu, %52,2’si (n=24) bir iste
calisiyordu, %37’si (n=17) asgari Ucretin altinda gelir
dizeyine ve 43,5'i (n=20) 2 gocug@a sahipti (Tablo 1).

PUKI degerlendirme sonuglarina gore
ebeveynlerin %52’si (n=24) iyi uyku kalitesine ve
%47,8'i (n=22) koth uyku kalitesine sahipti. DASS-
21 degerlendirme sonuglarina gére ebeveynlerin
%58,7’sinde (n=27) normal dlizeyin ustlinde stres,
%47,8'inde  (n=22) normal dizeyin Ustinde
anksiyete ve %54,3'iinde (n=25) normal dizeyin
ustiinde depresyon gorildu (Tablo 2).

AEQO, PUKIi, DASS-21 ve NSP degerlendirme
sonuglarinin ortalama ve standart sapma degerleri
(Tablo 3)'te verildi.
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Tablo 1. Ozel gereksinimli cocuklarin ve ebeveynlerinin demografik verilerine ait bilgiler.

Cocuk n %
Cinsiyeti Kiz 23 50,0
Erkek 23 50,0
Engel durumu Fiziksel 12 26,1
Zihinsel 10 21,7
Coklu 24 52,2
Tanisi Serebral palsi 26 56,5
Mental retardasyon 7 15,0
Down sendromu 6 13,0
Diger 6 13,0
Spina bifida 1 2,0
Ebeveyn xxSD
Yasli 44%7.5
n %
Cinsiyeti Kadin 40 87,0
Erkek 6 13,0
Egitim durumu ilkokul 8 17,4
Ortaokul 3 6,5
Lise 11 23,9
Universite 16 34,8
Lisansustu 8 17,4
Calisma durumu Calisan 24 52,2
Calismayan 18 19,1
Emekli 4 8,7
Aile gelir durumu Asgari Ucret ve alti 17 37,0
Asgari Ucretin 2 kati 12 26,1
Asgari Ucretin 3 kat 10 21,7
Asgari Ucretin 4 kati ve Ustl 7 15,2
Cocuk sayisi 1 12 26,1
2 20 43,5
3 ve ustl 14 30,4

n:kisi sayisi, %:ytizde, x SD: OrtalamazxStandart Sapma

Tablo 2. Ebeveynlerin PUKIi ve DASS-21 siniflamalarina ait bilgiler.

Puan n %
PUKI Iyi uyku kalitesi 5 puan alti 24 52,2
Ko6tu uyku kalitesi 5 puan ve Uzeri 22 47.8
Normal diizede stres 0-7 puan arasi 19 41,3
Normalin duzeyin Ustlinde stres 7 puan Uzeri 27 58,7
Normal duzeyde anksiyete 0-3 puan arasi 24 52,2
DASS-21 Normalin duzeyin Ustlinde anksiyete 3 puan uzeri 22 47,8
Normal diizeyde depresyon 0-4 puan arasi 21 45,7
Normalin diizeyin Ustliinde depresyon 4 puan uzeri 25 54,3

PUKI: Pittsburgh Uyku Kalite Indeksi, DASS-21: Depresyon, Anksiyete, Stres Skalasi
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Tablo 3. Ebeveynlerin AEOQ, PUKI, DASS-21 ve NSP sonuglarina ait bilgiler.
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Puan Puan (x*SD)
AEO Toplam etki 61,2348,95
PUKI Toplam 6,60+4,17
DASS-21 Stres 5,73£3,25
Anksiyete 4,45+3,69
Depresyon 4,95+3,99

NSP Toplam 169,58+153,52

* AEQ: Aileye Etki Olgedi, PUKI: Pittsburgh Uyku Kalite Indeksi, DASS-21: Depresyon, Anksiyete, Stres Skalasi, NSP:

Nottingham Saglik Profili, x +SD: OrtalamaxStandart Sapma

Ozel gereksinimli gocuklarin ebeveynleri tizerindeki
etkisi ile ebeveynlerin uyku kalitesi (r=0,558,
p=0,001), depresyon (r=0,435, p=0,003), anksiyete
(r=0,381, p=0,009), stres (r=0,455, p=0,001) dizeyi
ve yasam kalitesi (r=0,467, p=0,001) arasinda pozitif
yonde iligki bulundu. Bu etkinin artmasi ile ebeveynin

uyku kalitesinin, ruh saghginin ve yasam kalitesinin
kotllestigi goruldi. Ayrica stres, anksiyete ve
depresyon belirtilerinin artmasiyla uyku kalitesi ve
yasam kalitesinin  kotllestigi  sonucuna ulasildi
(Tablo 4).

Tablo 4. Ebeveynlerin AEQ, PUKI, DASS-21 ve NSP sonuglari arasindaki iliskiye ait bilgiler.

PUKI DASS-21 NSP
Stres Depresyon Anksiyete
r p r P r p r p r p
AEO- 0,558 0,000* 0,455 0,001* 0,435 0,003* 0,381 0,009* 0,467 0,001*
Toplam etki
PUKI 0,506 0,000 0,441 0,002* 0,430 0,003* 0,732 0,000*
DASS-21 0,506 0,000* 0,447 0,002 0,608 0,000* 0,520 0,000*
Stres
DASS-21 0,430 0,003 0,447 0,002* 0,511 0,000* 0,621 0,000*
Depresyon
DASS-21 0,441 0,002 0,608 0,002* 0,551 0,000* 0,520 0,000*
Anksiyete
NSP 0,732 0,000* 0,520 0,000* 0,621 0,000 0,520 0,000*

AEOQ: Aileye Etki Olgegdi, PUKI: Pittsburgh Uyku Kalite Indeksi, DASS-21: Depresyon, Anksiyete, Stres Skalasi, NSP: Nottingham

Saglik Profili, Sperman Korelasyon Testi, *p<0,05
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Ebeveynlerin (Tablo 5)te belirtilen alanlarin
hepsinde az bilgiye sahip oldugu bulundu. Bu
kisilerin %73,9'u (n=34) cocugunun tanisi ve kendi
yasantisi Uzerine etkisi, %65,2’si (n=30) kendi uyku
kalitesini arttiracak uyku hijyen stratejileri, %56,5’sI
(n=26) gevseme ve solunumu destekleyecek
stratejiler, %58,7’si (n=27) postir duzenleyici

stratejiler, eklem ve enerji koruma teknikleri
stratejileri, %67,4'G (n=31) fiziksel aktivite dizeyini
arttiracak stratejiler, %69,6’s1 (n=32) sosyal katilimi
ve serbest zaman planlamasini destekleyici
stratejiler ile ilgili az bilgi dizeyine sahip oldugu
goruldu (Tablo 5).

Tablo 5. Ebeveynlerin kendi sagliklari ve sagliklarini destekleyici stratejiler hakkindaki bilgi diizeyine ait

bIIBgilllgir.;,i Olma Durumu Higbir bilgim yok Az bilgim var Yeterli bilgiye
sahibim

n=46 % n=46 % n=46 %

Cocugumun tanisi ve kendi yagsantim 0 0 34 73,9 12 26,1

tizerindeki etkisi

Uyku kalitemi arttiracak uyku hijyeni 12 26,1 30 65,2 4 8,7

stratejileri

Gevseme ve solunumumu 15 32,6 26 56,5 5 10,9

destekleyecek stratejiler

Postiir diizenleyici stratejiler 16 34,8 27 58,7 3 6,5

Eklem ve enerji koruma teknikleri 13 28,3 31 67,4 2 43

stratejileri

Fiziksel aktivite diizeyini arttiracak 12 26,1 32 69,6 2 4,3

stratejiler

Sosyal katilimimi ve serbest 11 23,9 33 71,7 2 4.3

zamanimi planlamamami

destekleyici stratejiler

n:kisi sayisi, %:ylizde

TARTISMA stratejiler hakkinda az bilgiye sahip olduklari

Bu cgalismanin amaci 6zel gereksinimli gocuklarin
ebeveynleri Uzerindeki etkisi ile ebeveynlerin uyku
kalitesi, ruh saghgi ve yasam kalitesi arasindaki
iliskiyi incelemekti. Ayrica ebeveynlerin sagliklari ve
sagliklarini destekleyebilecek stratejiler hakkindaki

bilgi dizeylerini belirlemekti. Yapilan
degerlendirmelerde 6zel gereksinimli gocuklarin
ebeveynleri  Uzerindeki etkisinin  artmasi ile

ebeveynin uyku kalitesinin, ruh sagliginin ve yasam
kalitesinin kotilestigi goruldi. Ayrica ebeveynlerin
kendi sagdliklari ve sagdliklarini destekleyebilecek

belirlendi.

Uyku, glnlik yasam aktivitelerini saghkli bir
sekilde gergeklestiriimek igin 6nemli bir ihtiyagtir
(Torpil et al., 2022). Bu galismada ebeveynlerin
neredeyse yarisi kot uyku kalitesine sahipti. Meltzer
ve ark. tarafindan ebeveynlerin uyku kalitesinde
cocugun uyku problemlerinin, bakim ihtiyacinin
olmasinin ve ebeveynin ruh saghginin etkileniminin
belirleyici oldugu ifade edildi (Meltzer & Mindell,
2007). Ayrica calismadaki ebeveynlerin yarisindan
fazlasinda stres ve depresyon belirtileri goruldi.



Literaturdeki Ozel gereksinimli cocuklarin
ebeveynlerinin - ruh  saghgr  durumuyla ilgili
gercgeklestirilen calismalar, bu gocuklarin

ebeveynlerin tipik gelisim gosteren c¢ocuklarin
ebeveynlerine gore siklikla daha yiksek dizeyde
stres ve depresyon yasadiklarini gosterdi (Gilson et
al., 2018; Marquis et al., 2020). Ayrica bu ¢alismada
ebeveynlerdeki stres, anksiyete ve depresyon
belirtilerinin artmasiyla ebeveynlerin uyku kalitesinin
kotullestigi bulundu. Lang ve ark. da SP’li gocuklarin
ebeveynleriyle gerceklestirdikleri calismada
ebeveynlerin  depresyon ve stres dizeyinin
artmasiyla, uyku kalitelerinin koétulestigini vurguladi
(Lang et al., 2021). Bu nedenle ¢alismaya katilan
ebeveynlerdeki ruh sagligi problemleri belirtilerinin
ebeveynin uyku kalitesini etkilemis olabilecegi
dusundlda.

Bu calismada ebeveynlerdeki stres, anksiyete ve
depresyon belirtilerinin artmasiyla ebeveynlerin
yasam kalitesinin koétulestigi goruldu. Leng ve ark.
yaptiklari calisma sonuglarina gére ebeveynlerin ruh
saghgmnin  kotllesmesiyle  yasam  kalitesinin
kotulestigi sonucuna ulastt (Leng et al., 2019).
Rassafiani ve ark. annelerin gocuga destek ve
yardim icin daha c¢ok bakim vermeyle ilgili
okupasyonlara zaman ayirdigini, bu durumun is ve
uretkenlik, serbest zaman, kendine bakim da dahil
olmak Uzere diger okupasyonlara ayrilan zamani
azalttigini ifade ettiler (Rassafiani et al., 2012).
Bhopti ve ark. tarafindan okupasyonlara katilimin
yasam Kkalitesinde belirleyici bir faktér oldugu
vurgulandi (Bhopti et al., 2020). Bu nedenle
ebeveynlerin ruh sagliklarinin ve yasam kalitelerinin
etkileniminin, kendi sagliklarini destekleyebilecek
stratejiler hakkinda az bilgiye sahip olmalarindan
kaynaklanmig olabilecedi disinilda.

Literatirde daha o©Onceki c¢alismalar 6zel
gereksinimli cocuga sahip olmanin ebeveyn
Uzerindeki etkisini kullandiklari  farkli  6lcekler

nedeniyle ebeveynlik stresi, bakim veren yuku gibi
ifadelerle ele aldi (Bédard et al., 2001; Haskett et al.,
2006). Simsek ve ark. 6zel gereksinimli ¢ocuklarin
ebeveynleri Uzerindeki etkisi ile cocugun fonksiyonel
durumunu, ¢ocuga zihinsel engelin eslik etmesini,
annenin egitim ve gelir dizeyini iliskili olarak buldu.
Ancak galismada 6zel gereksinimli gocugun ebeveyn
Uzerindeki etkisi ile ebeveynin kendi saghg: ile iligkili
olabilecek faktorler ele alinmadi (Simsek et al.,
2014).

Bu calismada 0zel gereksinimli bir gocugun
ebeveyn Uzerindeki etkisi ile ebeveynlerin kendi uyku
kalitesi, ruh saghg! ve yasam Kaliteleri iligkili bulundu.
Gallagher ve ark. gelisimsel engelli cocuklarin bakim
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verenleriyle yuruttiukleri galismada ebeveynlik stresi
ile kotd uyku kalitesi arasinda iliski buldular
(Gallagher et al, 2010). Oliveira ve ark.
ebeveynlerde gergeklestirdikleri ¢alismada bakim
veren yuku ile depresyon duzeyini iligkili olarak buldu
(de Oliveira et al., 2015). Javalkar ve ark. da kronik
engelli cocuklarin  bakim verenlerinin  yasam
kalitelerini etkileyebilecek derecede bakim veren
yuku yasayabileceklerini belirtti (Javalkar et al,
2017). Bu calismada 6zel gereksinimli bir cocugun
ebeveyni Uzerindeki etkisinin, ebeveynin uyku
kalitesi, ruh sagligi ve yasam kalitesi ile iligkili olarak
bulunmasi nedeniyle ebeveynlere yonelik
calismalarda iligkili  faktorlerin g6z  6ninde
bulundurulmasi gerektigi diustnuldi. Raina ve ark.
Ozel gereksinimli bir gocugun ebeveyni olmanin
dinamik bir dogaya sahip oldugunu ve ebeveynin
sagligiyla iligkili faktorlere yanit aranmasi gerektigini
vurguladilar (Raina et al., 2004). Dolayisiyla
ebeveynin sagligiyla iligkili birgok faktoriin bu etki ile
iliskili olabileceginin dusinulmesiyle birlikte, ileriki
donemki calismalarda bu faktorlerin arastiriimasi
Onem arz etmektedir.

Zuurmond ve ark. tarafindan gerceklestirilen nitel
calismada ozel gereksinimli cocuklarin
ebeveynlerinin diuslik bilgi dizeyine sahip olmasi
ortak tema olarak ortaya ¢ikti (Zuurmond et al,
2019). Bu c¢alismada ebeveynlerin g¢ogunlugu
cocugun tanisi ve kendi yasantisi Gzerindeki etkisi,
uyku hijyeni stratejileri, eklem enerji koruma
teknikleri, fiziksel aktivite dlizeyini artiracak stratejiler
ve sosyal katilimi ve serbest zaman planlanmasini
destekleyebilecek stratejiler hakkinda az bilgi
dizeyine sahipti. Ayrica ebeveynlerin yarisindan
fazlasi gevseme ve solunumu destekleyebilecek ve
posturini duzenleyebilecek stratejiler hakkinda
yeterince bilgiye sahip degildi. Literatlrde ebeveynin
cocugun tanisi hakkinda bilgi duzeyini dlgen (Dambi
et al., 2016), zihinsel engelli gocugun bakimina dair
ebeveynlerin bilgi dizeyinin yeterli olmadigini
(Sahay et al., 2013) gosteren galismalar mevcuttur.
Bu calismada ebeveynlerin, mevcut literatire ek
olarak, 6zel gereksinimli cocugun tanisi ve ihtiyaglari
hakkinda yeterli bilginin olmamasinin yani sira kendi
saghg:r ve sagligini destekleyebilecek stratejiler
hakkinda az bilgi dizeyine sahip oldudu ortaya
konuldu.

Mevcut calismanin limitasyonlari arasinda 6zel
gereksinimli g¢ocuklardan olusan tani grubunun
¢ogunlugunu SP’li  gocuklarin olugturmasi ve
gocuklarin tanilarinin homojen dagiimamasi yer
almaktadir. Bu calismadaki 6rnekleme Ankara’da
bulunan 6zel gereksinimli gocuklarin egitim gérdigu
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bir pilot okuldan ulasildi, ileriki calismalar homojen
gruplarla birlikte gok merkezli galigmalar yapabilir.
Literatirde ebeveynin kendi sagligi ve saghgini
destekleyebilecek stratejiler hakkinda bilgi diizeyini
degerlendirecek kapsamli bir 6lgege rastlaniimadigi
icin bu calismada ebeveynlere yodnelik sorular
arastirmacilar tarafindan olusturuldu. Bu dogrultuda
ileriki calismalar ebeveyninin sagligi ve saghgini
destekleyebilecek stratejiler hakkinda bilgi dizeyini
Olgebilecek gecerli ve guvenilir dlgekler gelistirilebilir.

Ozel gereksinimli gocuklarin ebeveynlerinin
genel sagliklarinin etkilenmesi ¢ok boyutludur. Ozel
gereksinimli ¢ocuga sahip olmanin ebeveyn
Uzerindeki etkisi ile ebeveynin uyku kalitesinin, ruh
sagliginin ve yasam Kkalitesinin iligkili oldugu goz
oninde  bulundurularak  ebeveynlerin  kendi
sagliklarini  destekleyebilmesi igcin  stratejilerin
geligtirilmesi ve bu dogrultudaki bilgi ihtiyaclarinin
karsilanmasi 6nem arz etmektedir.
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0z

Amag: Bu calismada serebral palsili cocuklarda arcus pedis farkhliklarin denge Uzerine etkisi
arastirilarak saglikli cocuklara gore farkliliklarin olup olmadidi incelenmistir. Gereg¢ ve Yontem: Yaslar
7-10 yil arasinda degisen, 15 hemiplejik tip serebral palsili normal ayak arkusuna sahip g¢ocuk, 15
hemiplejik tip serebral palsili pes planus deformitesine sahip gocuk, 15 saglikh normal ayak arkusuna
sahip gocuk ve 15 saglikli pes planus deformitesi olan gocuk arastirmaya dahil edilmistir. Calismada
denge duzeyini degerlendirmek ve karsilastirmak igin, pediatrik denge skalasi kullanilimistir. Sonuglar:
Hemiplejik tip serebral palsili cocuklarda, saglikl ¢ocuklara gore pediatrik denge skalasinin tandem
durus pozisyonu, tek ayak Uzeri durma, kollar gergin ileriye dogru uzanma kazanimlari ve toplam skor
degerlerinde anlamli diizeyde azalma tespit edilmistir (p<0,05). Hemiplejik tip serebral palsili gocuklarin
olusturdugu her iki grup arasinda, pes planus deformitesi olanlarda tek ayak Uzeri durma kazanim
degerinde anlamli azalma tespit edilirken (p<0,05), diger kazanimlarda anlamli fark tespit edilmemistir
(p>0,05). Tartisma: Sonuglarimiz, serebral palsili cocuklarin denge dulzeyinin gelistiriimesinde arcus
longitudinalis medialis’in detayli olarak degerlendirilerek pes planus deformitesi tespit edilenlere uygun
telafi edici tekniklerin uygulanmasi gerektigini ortaya koymustur.

Anahtar Kelimeler: Serebral Palsi; Pediatrik; Denge.

ABSTRACT

Purpose: In this study, the effect of arcus pedis differences on balance in children with cerebral palsy
was investigated and it was examined whether there were differences compared to healthy children.
Material and Methods: In this study, 15 children with hemiplegic type cerebral palsy with normal foot
arch, 15 children with hemiplegic type cerebral palsy with pes planus deformity, 15 healthy children with
normal foot arch and 15 healthy children with pes planus deformity, aged between 7-10 years, were
included. Results: In children with hemiplegic type cerebral palsy, a significant decrease was found in
the tandem stance position, standing on one leg, reaching forward with arms stretched and total score
values of the paediatric balance scale compared to healthy children (p<0.05). Between both groups of
children with hemiplegic type cerebral palsy, a significant decrease was found in the value of standing
on one leg in those with pes planus deformity (p<0.05), while no significant difference was found in
other gains (p>0.05). Conclusion: Our results revealed that the arcus longitudinalis medialis should be
evaluated in detail and appropriate compensatory techniques should be applied to those with pes
planus deformity in improving the balance level of children with cerebral palsy.

Keywords: Cerebral Palsy; Pediatric; Balance.
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Serebral palsi (SP), gelismekte olan beyinde
meydana gelen bir lezyon sonucu ortaya ¢ikan,
ilerleyici olmayan ancak etkileri zaman iginde ortaya
cikan, motor becerileri etkileyen bir hastaliktir. Bu
durum postiral, duyusal, zihinsel, iletisimsel ve
davranissal bozukluklara yol acgarak fonksiyonel
kisittamalara ve engellere neden olabilir (Ajami ve
Maghsodlorad, 2015). Serebral palside motor
tutulumda farkliliklar goézlemlenir. Hemiplejik tip
serebral palsi, viicudun yarisinda tutulumun oldugu
ve genellikle Ust ekstremitenin daha fazla etkilendigi
bir serebral palsi tipidir. Serebral palsi ortopedik
bozukluklara yol agarak ayak ve ayak bileginde;
ekin, ekinovarus ve pes planus gibi deformitelere
neden olabilir (Patel, Neelakantan, Pandher ve ark.,
2020).

Ayakta bulunan kemikler ayak arkuslarini
meydana getirir. Ayak arkuslari hareketler sirasinda
stabilite ve esneklik saglayarak ayakta durma,
yurime, kosma, ziplama, ¢gdmelme gibi hareketlerin
kontrollti ve dogru paternde gergeklesmesine saglar
(Lin, Lai, Kuan ve ark.,, 2001). Ayakta arcus
longitudinalis medialis ve arcus longitudinalis
lateralis olmak Uzere iki adet longitudinal arkus,
arcus tranversus olmak Uzere bir adet transvers
arkus bulunmaktadir. Arcus longitudinalis medialis;
calcaneus, talus, os naviculare, Uc¢ kuneiforme
kemik ve ilk ¢ metatarsal kemikten olusur. Apex’i
os naviculare olup yerden yuksekligi maksimum 15-
18 mm’dir (Uygur, 1992). Arcus longitudinalis
medialis’in ylksekliginin azalmasi pes planus (diz
taban) deformitesine yol agar. Pes planus, medial
arkusun yiksekliginin azalmasinin yani sira arka
ayak valgusu, pronasyonu ve eversiyonu gibi
problemlerin  gbézlendigi karmasik bir ayak
deformitesidir (Peeters, Schreuer, Burg ve ark.,
2013). Serebral palsili gocuklar Uzerinde arcus
longitudinalis medialis’i inceleyen bir arastirmada,
katimcilarin ~ %59,8'inde pes planus, %6,5'inde
pes cavus, %33,7’'sinde normal ayak arkusu
saptanirken, ayni galismada yer alan 9 hemiparatik
serebral palsili gocugun vyaklasik yarisinda pes
planus deformitesi tespit edilmigtir (Verdi, 2008).

Denge statik veya dinamik kosullar altinda
durus ve hareketin kontrol edilmesi ve mevcut
pozisyonun korunarak dismeme yetenegini ifade
eder. Denge; gorsel, vestibiler ve sensorimotor
reseptorlerden gelen uyarilarin ilgili merkezlerde
algilanmasi, uygun cevaplarin saglanmasi ve yeterli
kas sinerjilerinin olusturulmasiyla saglanir. Serebral
palsili gocuklarda gorsel, vestibller ve sensorimotor
reseptorlerden gelen uyarilarin eksikligi, algr ve
motor cevapta yetersizlige neden oldudu icin denge

ve postural kontrolde bozulmaya neden olmaktadir
(Papadelis, Ahtam, Nazarova ve ark., 2014).
Dengenin kontroll; yercekimine kargi agirlik
merkezinin destek taban icerisinde kalacagi sekilde
dikey kuvvet olusturmak, pozisyona uygun postural
kontroliin devamini saglamak, gorsel ve vestibller
uyaranlar dogrultusunda uygun bas ve boyun
refleks cevabin gerceklesmesi ile saglanir
(MacKinnon, 2018). Ayagdin temel sok emici yapisi,
alt ekstremite kaslari ve eklemleri icin destek
saglama roli g6z oOnine alindiginda, ayagin
biyomekanik 6zelliklerindeki degisiklikler bireylerin
denge duzeyini etkileyebilir. Bu ¢alisma arcus pedis
farkliliklarinin denge diizeyine etkisini tespit etmek
icin yapilmistir.

GEREC VE YONTEM

Bu calisma 15.06.2020-30.01.2021 tarihleri
arasinda Erciyes Universitesi Girisimsel Olmayan
Klinik Arastirmalar Etik Kurulundan 26.02.2020 tarih
ve 2020/135 karar nolu etik kurulu onayi ve Tokat
Valiligi ile Tokat il Milli Egitim Madurliginin izni ile
Tokat ilinde bulunan Ozel Egitim ve Rehabilitasyon
Merkezlerinde tedavi olan Hemiplejik tip SP tanisi
konulan toplam 30 cocuk ile Tokat ili Artova llgesi
Gazipasa Ilkokuluna devam etmekte olan 30 saglikli
cocuk Uzerinde yapilmigtir. Calismaya yaslari 7-10
yil arasinda degisen 15 hemiplejik tip serebral palsili
normal ayak arkusuna sahip gocuk, 15 hemiplejik
tip serebral palsili pes planus deformitesi olan
cocuk, 15 saglkli normal ayak arkusuna sahip
cocuk ve 15 saglikh pes planus deformitesi olan
cocuk alinmistir. Calismaya dahil edilme kriterleri;
7-10 yas arasi olmasi, kaba motor siniflama
sistemine gore seviye | ve Il olmasi, kooperasyon
kurulabilmesi iken; dahil etmeme kriterleri; agir
mental retardasyonu bulunmasi, isitme ve gérme
engelinin bulunmasi ve galismaya katilmaya gonulli
olmamasidir.

Arastirmaya dahil edilen katilimcilarin
belilenmesi igin arcus longitudinalis medialis
degerlendiriimisti. Bu kapsamda Feiss gizgisi
yontemi ve os naviculare disme testi kullanilarak
pes planus deformitesi olan ve normal ayak
arkusuna sahip olan katilimcilar belirlenmigtir. Feiss
gizgisi yonteminde malleolis medialis’in ve I. caput
metatarsalis’in orta noktasi isaretlenerek birlestirilir.
Tuberositas ossis navicularis bu gizginin Uzerinde
ise normal ayak arkusu, altinda yer aliyorsa pes
planus deformitesi, Ustliinde yer aliyorsa pes cavus
deformitesi gorilmektedir (Giallonardo, 1988). Os
naviculare disme testi Olgimu iki pozisyonda
yapilmaktadir. Birinci pozisyon hasta oturur



durumda ayagina agirhk aktarmaksizin yer ile
temastayken, tuberositas ossis navicularis ile yer
arasindaki mesafe olcilir. Ikinci pozisyonda ise
ayakta durus durumunda tuberositas ossis
navicularis ile yer arasindaki mesafe &lgilir. ilk
pozisyondaki Ol¢cimden, ikinci pozisyondaki olgim
cikarildiginda sonug 0- 4 mm arasinda ise pes
cavus deformitesi, 5-9 mm arasinda ise normal, 10
mm ve Uzerinde ise pes planus deformitesi
gozlenmektedir (Cote, Brunet, Gansneeder ve ark.,
2005). Denge duzeyini degerlendirmek amaciyla
pediatrik denge skalasi kullanilmistir. Bu skala
postural kontrol ve denge duzeyini degerlendirmek
icin tasarlanmis olup, yetiskinler igin kullanilan Berg
denge skalasinin modifikasyonu ile olusturulmustur.
Pediatrik denge skalasi 14 sorudan olusan, her bir
sorunun 0-4 puan arasinda degerlendirildigi,
fonksiyonel ve guvenilir bir testtir (Berg, Wood-
Dauphine, Williams ve ark., 1989). Bu calismada
pediatrik denge skalasinin tandem durus pozisyonu,
tek ayak Uzeri durma, kollar gergin ileriye dogru
uzanma kazanimlari ile bu U¢ kazanima gore
olusan toplam skor degeri kullanilarak gruplar
arasinda degerlendirmeler yapilmistir.

Istatistiksel Analiz

Calismamizda elde edilen verilerin analizinde
“Statistical Package for Social Sciences” (SPSS)
Versiyon 22 (SPSS inc., Chicago, IL, ABD)
programi  kullanilmigtir.  Calismada bagimsiz
gruplarin karsilastiriimasinda verilerin parametrik
varsayimlari yerine getirmesinden dolayi tek yonli
varyans analizi (Anova) yontemi kullaniimistir. Tek
yonli varyans analizi gruplar arasinda g veya daha
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fazla degiskenin ortalamalarindaki farklilklar tespit
etmek icin kullanilimaktadir. istatistiksel olarak
anlamli kabul edilen p<0,05 degeri, gruplar arasinda
anlamli bir farklilik oldugunu géstermektedir.

SONUCLAR

Calismaya katilan hemiplejik tip serebral palsili ve
saglikh ¢ocuklarin yas, boy, vicut agirlidi, cinsiyet
dagihimi, dominant taraf, tutulum tarafi ve KMFSS’i
Tablo 1'de gosterildi. Bu galisma, ortalama yasi
9,28 yiIl olan 7-10 yas araligindaki 60 c¢ocuk
uzerinde gergeklestirilmistir. Bu ¢ocuklardan 30'u
hemiplejik tip serebral palsi tanisi olan, 30'u ise
saglikh gocuklardan olugsmaktadir. Bu iki grup, arcus
pedislerinin  degerlendiriimesi sonucunda pes
planus deformitesi olanlar ile normal ayak arkusuna
sahip olanlar olmak Uzere iki gruba ayrilmistir.
Birinci grup yas ortalamasi 9,26 yil olan hemiplejik
tip serebral palsili normal ayak arkusuna sahip
cocuktan, ikinci grup yas ortalamasi 9,13 yil olan 15
hemiplejik tip serebral palsili pes planus deformitesi
olan gocuktan, tUglnclu grup yas ortalamasi 9,2 yil
olan 15 saglkli normal ayak arkusuna sahip
cocuktan, doérdincu grup yas ortalamasi 9,53 yil
olan 15 saglkli pes planus deformitesi olan
cocuktan olusmaktadir. Hemiplejik tip serebral
palsili normal ayak arkusuna sahip olan gocuklarin
vucut kitle indeksi 16,29, hemiplejik tip serebral
palsili pes planus deformitesi olan gocuklarin vicut
kitle indeksi 16,52, saglikli normal ayak arkusuna
sahip gocuklarin vucut kitle indeksi 16,48, Saglikl
pes planus deformitesi olan gocuklarin vicut kitle
indeksi 17,5'dir.

Tablo 1. Gruplarin yas, boy ve viicut agirliklari ortalama degerleri

HSP NAA HSP PP Saghkl NAA Saglkh PP
Ort./S.S. Ort./S.S. Ort./S.S. Ort./S.S.
Yas (Yil) 9,26/0,79 9,13/1,06 9,20/0,94 9,53/0,83
Boy (cm) 127,4/3,97 126,9/4,5 136,07/5,82 134,93/6,75
Viicut Agirhgi (kg) 26,45/2,7 26,60/4,75 30,67/5,1 31,90/6,92
Viicut Agirhgi (kg) 26,45/2,7 26,60/4,75 30,67/5,1 31,90/6,92
Cinsiyet (Erkek / 10/5 817 817 817
Kiz)
Dominant  Taraf 7/8 9/6 13/2 14/1
(Sag/ Sol)
Tutulum (Sag/ Sol) 8/7 6/9
KMFESS (1/11) 11/4 11/4

HSP NAA: Hemiplejik tip SP’li normal ayak arkusuna sahip olanlar, HSP PP: Hemiplejik tip SP’li pes planus
deformitesi olanlar, Saglikli NAA: Saglikli normal ayak arkusuna sahip olanlar, Saglikli PP: Saglikli Pes planus

deformitesi olanlar
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Hemiplejik tip serebral palsili ve saglikli gruplarin
pediatrik denge skalasinin tandem durus pozisyonu,
tek ayak Uzerinde durma, kollar gergin ileriye dogru
uzanma kazanimlari ve toplam skor ortalama
degerleri ve standart sapmalari Tablo 2'de
gosterildi. Pediatrik denge skalasinda tandem durus
pozisyonu kazaniminda en disuk ortalama degeri
hemiplejik tip serebral palsili pes planus deformitesi
olan grup alirken, en yiksek ortalama degeri
saglikh normal ayak arkusuna sahip grup ile saglikh
pes planus deformitesi olan grup almistir. Tek ayak

Uzerinde durma kazaniminda en disik ortalama
degeri hemiplejik tip serebral palsili pes planus
deformitesi olan grup alirken, en yilksek ortalama
degeri saghkli normal ayak arkusuna sahip grup
almistir.  Kollar gergin ileriye dogru uzanma
kazaniminda en disUk ortalama degeri hemiplejik
tip serebral palsili pes planus deformitesi olan grup
alirken, en yuksek ortalama degeri saglikh normal
ayak arkusuna sahip grup ile saglkli pes planus
deformitesi olan grup almistir.

Tablo 2. Pediatrik Denge Skalasinin tandem durus pozisyonu, tek ayak tizerinde durma ve kollar gergin
ileriye dogru uzanma testi degerlerinin ortalama ve standart sapmalari

Pediatrik Denge HSP NAA HSP PP Saghkh NAA Saghkh PP
Skalasi Ort./S.S. Ort./S.S. Ort./S.S. Ort./S.S.
Tandem Durus

Pozisyonu 3,07/1,03 2,60/0,91 4,00/0,00 4,00/0,00
Tek Ayak

Uzerinde Durma  2,47/1,06 1,73/0,70 4,00/0,00 3,60/0,50
Kollar Gergin

ileriye Dogru 2,87/0,51 2,80/0,56 3,60/0,50 3,60/0,50
Uzanma

Toplam Skor 48,33/7,15 44,27/5,82 55,60/0,50 55,20/0,56

HSP NAA: Hemiplejik tip SP’li normal ayak arkusuna sahip olanlar, HSP PP: Hemiplejik tip SP’li pes planus
deformitesi olanlar, Saglkli NAA: Saglikli normal ayak arkusuna sahip olanlar, Saglhkli PP: Saglkl Pes planus

deformitesi olanlar

Pediatrik denge skalasinin  tandem  durus
pozisyonu, tek ayak Uzeri durma ve kollar gergin
ileriye dogru uzanma kazanimlarinin gruplar arasi
karsilagtirmasi Tablo 3'te gosterildi. Hemiplejik tip
serebral palsili gocuklarda, saglikli ¢gocuklara goére
pediatrik denge skalasinin tandem durus pozisyonu,
tek ayak Uzeri durma, kollar gergin ileriye dogru

uzanma kazanimlari degerlerinde anlamh diizeyde
azalma tespit edilmistir (p<0,05). Hemiplejik tip
serebral palsili ¢ocuklarin olusturdugu her iki grup
arasinda, pes planus deformitesi olanlarda tek ayak
Uzeri durma kazanim degerinde anlamli azalma
tespit edilirken (p<0,05), diger kazanimlarda anlamli
fark tespit edilmemistir (p>0,05).

Tablo 3. Pediatrik Denge Skalasinin tandem durus pozisyonu, tek ayak Uzerinde durma ve kollar
gergin ileriye dogru uzanma degerlerinin gruplar arasi karsilastiriimasi

Pediatrik Denge Skalasi

Anlamhlilik Alt Sinir Ust Sinir
2 467 ,251 0,258 -,20 1,13
1 3 -,933 ,251 0,003 -1,60 -27
4 -,933 ,251 0,003 -1,60 -27
1 -,467 ,251 0,258 -1,13 ,20
Tandem .
2 3 -1,400 ,251 0,000 -2,07 -73
Durus i
4 -1,400 ,251 0,000 -2,07 -73

Pozisyonu




Tablo 3 devam. Pediatrik Denge Skalasinin tandem durus pozisyonu, tek ayak Gzerinde durma ve kollar
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gergin ileriye dogru uzanma degerlerinin gruplar arasi karsilastiriimasi

1 933 251 0,003 27 1,60

3 2 1,400 251 0,000 73 2,07

4 ,000 251 1,000 -67 67

1 933 251 0,003 27 1,60

4 2 1,400 251 0,000 73 2,07

3 ,000 251 1,000 -67 67

2 733 250 0,024 07 1,40

1 3 -1,533  ,250 0,000 2,20 -87

Tegg’f"‘ 4 1,133,250 0,000 1,80 47
purma 1 733 250 0024 -1,40 -07

2 3 2267 250 0,000 2,93 -1,60
4 -1,867  ,250 0,000" 2,53 -1,20

1 1,533 250 0,000" 87 2,20

3 2 2,267 250 0,000" 1,60 2,93

4 /400 250 0,387 -26 1,06

1 1,133 250 0,000" A7 1,80

4 2 1,867 250 0,000" 1,20 2,53

3 -,400 250 0,387 -1,06 26

2 ,067 191 0,985 - 44 57

1 3 -733 191 0,002 -1,24 -23

Kollar 4 -733 191 0,002 -1,24 -23
Gergin 1 -067 191 0,985 -57 A4

lleriye .

Dogru 2 3 -,800 191 0,001 -1,31 -29
Uzanma 4 800 191 0,001 131 -29
1 733 191 0,002" 23 1,24

3 2 ,800 191 0,001 29 1,31

4 ,000 191 1,000 -51 51

1 733 191 0,002" 23 1,24

4 2 ,800 191 0,001 29 1,31

3 ,000 191 1,000 -51 51

Hemiplejik tip SP’li normal ayak arkusuna sahip olanlar, 2- Hemiplejik tip SP’li pes planus deformitesi olanlar, 3-

Saglikli normal ayak arkusuna sahip olanlar, 4- Saglikli pes planus deformitesi olanlar

*: p<0,05 istatistiksel olarak anlamli fark bulunmaktadir.

Pediatrik denge skalasi toplam skorun gruplar arasi
karsilagtirimasi Tablo 4’te gosterildi. Hemiplejik tip
serebral palsili gocuklarda, saglikli ¢gocuklara goére
pediatrik denge skalasi toplam skor degerinde

anlamli dizeyde azalma tespit edilmistir (p<0,05).
Hemiplejik tip serebral palsili cocuklarin olusturdugu
her iki grup arasinda ise anlamli diizeyde fark tespit
edilmemistir (p>0,05).
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Tablo 4. Pediatrik Denge Skalasi Toplam Skor degerlerinin gruplar arasi karsilastiriimasi
Pediatrik Denge Skalasi Toplam Skor
Anlamlilik Alt Sinir Ust Sinir

2 4,067 1,689 0,087 -41 8,54

1 3 -7,267 1,689 0,000 -11,74 -2,79
4 -6,867 1,689 0,001 -11,34 -2,39
1 -4,067 1,689 0,087 -8,54 41

2 3 -11,333 1,689 0,000 -15,81 -6,86
4 -10,933 1,689 0,000 -15,41 -6,46
1 7,267 1,689 0,000 2,79 11,74

3 2 11,333 1,689 0,000 6,86 15,81
4 ,400 1,689 0,995 -4,07 4,87
1 6,867 1,689 0,001 2,39 11,34

4 2 10,933 1,689 0,000 6,46 15,41
3 -,400 1,689 0,995 -4,87 4,07

Hemiplejik tip SP’li normal ayak arkusuna sahip olanlar, 2- Hemiplejik tip SP’li pes planus deformitesi olanlar, 3-
Saglikli normal ayak arkusuna sahip olanlar, 4- Saglikli pes planus deformitesi olanlar

*: p<0,05 istatistiksel olarak anlamli fark bulunmaktadir.

TARTISMA

Serebral palsili ¢ocuklarda arcus pedis
farkhliklarinin -~ denge  dizeyini  etkileyebilecegi
varsayimindan yola cikarak planlanan

calismamizda, arcus pedis farkliliklarinin denge
dlzeyini etkiledigi gortulmastur.

Literatiri  inceledigimizde serebral palsili
cocuklarda denge dlzeyini arastiran c¢alismalarda
pediatrik denge skalasinin kullanildigi goéralmustar.
Yapilan ¢alismalar pediatrik denge skalasinin kolay
uygulanabilen ve yuksek guvenilirlige sahip bir test
oldugunu bildirmislerdir (Alimi, Kalantari, Nazeri ve
ark., 2019). Kembhavi ve ark. serebral palsili
cocuklarda kaba motor siniflama sisteminin denge
dizeyi Uzerine etkisini arastiran c¢alismalarinda,
kaba motor siniflama  sistemi  seviyesinin
yukseldikce pediatrik denge skalasi puanlarinin
azaldigini tespit etmiglerdir. Bizim c¢alismamizda
serebral palsili ¢ocuklarda kaba motor siniflama
sistemi seviyeleri benzer tutularak denge Uzerine
olumsuz etkileri minimalize edilmistir (Kembhavi,

Darrah, Magill-Evans ve ark., 2002). Serebral palsili
ve saglikli cocuklarda pediatrik denge skalasi
toplam skor ortalama degerini karsilastiran
calismalarda saglikh gocuklarda ortalama deger
daha yiksek bulunurken, her iki grup arasinda
anlaml fark tespit edilmistir (Kembhavi, Darrah ve
Loomis, 2002; Evkaya, Karadag-Saygi, Bingul ve
ark., 2020). Bu calismada litaratire benzer sekilde
pediatrik denge skalasi toplam skoru ortalama
degeri saglikli gocuklarda daha yiiksek bulunurken,
hemiplejik tip serebral palsili gocuklarda pes planus
deformitesi olan grupta, normal ayak arkusuna
sahip gruba gore daha disuk bulunmustur.
Pediatrik denge skalasi toplam skor degerinin
gruplar arasi karsilastirlmasinda ise hemiplejik tip
serebral palsili gruplar ile sagliklh gocuklarin
olusturdugu gruplar arasinda istatiksel anlaml fark
bulunurken, hemiplejik tip serebral palsili her iki
grubun kendi arasinda ve saglikli her iki grubun
kendi arasinda anlamli fark tespit edilmemigtir. Liao



ve arkadaslar 5-12 yas arasi serebral palsili ve
saglikh cocuklarda tek ayak Uzeri durma testinin
guvenilirligine yonelik yaptiklar galismada, tek ayak
Uzeri durma testinin postiral stabilizasyonun
degerlendirilmesi igin uygun oldugunu ve givenilir
bir test oldugunu tespit etmiglerdir (Liao, Mao ve
Hwang, 2001). Bizim calismamizda da serebral
palsili ve saglikli gruplar arasinda anlamli fark tespit
edilmistir. Varol, 2015 hemiparatik tip serebral palsili
cocuklar ile saglikh c¢ocuklar Uzerinde yaptigi
calismada pediatrik denge skalasinin tandem durus
pozisyonu, tek ayak Uzeri durma kazanimi ve 6ne
uzanma testinde gruplar arasinda anlamli fark tespit
etmistir. Bu galismada da benzer sekilde hemiplejik
tip serebral palsili her iki grup ile saglikli her iki grup
arasinda U¢ kazanimda da anlamh fark tespit
edilmistir. Hemiplejik tip serebral palsili her iki
grubun kendi arasinda karsilastirildiginda tek ayak
Uzeri durma kazaniminda anlamli fark tespit
edilirken tandem durus pozisyonu ve kollar gergin
ileriye dogru uzanma kazanimlarinda anlamli fark
tespit edilmemistir. Saglikl her iki grupta ise
pediatrik denge skalasinin kazanimlarinda anlamli
bir fark tespit edilmemistir. Sonug¢ olarak bu
calismada hemiplejik tip serebral palsili gocuklarda
arcus pedis farkliklari tandem durus pozisyonu,
kollar gergin ileriye dogru uzanma kazanimlari ve

toplam skor degerinde anlamh farka neden
olmazken, tek ayak Uzeri denge kazaniminda
anlamh farka neden olarak denge dlzeyini

etkilemigtir. Saglklh c¢ocuklarda ise arcus pedis
farkliliklari pediatrik denge skalasinin tandem durus
pozisyonu, tek ayak Uzeri durma, kollar gergin
ileriye dogru uzanma ve toplam skor degerinde
gruplar arasinda anlamli farka neden olmadigi igin
denge duzeyini etkilememistir.

Calismanin limitasyonlari, orneklem
blydklGgindn sinirli olmasi, galismaya kaba motor
siniflama sistemine gore | ve Il seviyesindeki
cocuklarin dahil edilmesi ve hemiplejik tip serebral
palsili gocuklarin arastirmaya katilmasi yer alirken,
diger tutulum tiplerine sahip serebral palsili
cocuklarla karsilastirma  yapilamamasidir. Bu
baglamda, hasta sayisinin artirimasi ve farkh
serebral palsi tiplerinin dahil edildigi c¢alismalarin
gerceklestiriimesinin literatire daha fazla katki
sag@layabileceg@i 6ngorulmekteyiz.

Bu sonucglara bagh olarak hemiplejik tip
serebral palsili gocuklarin rehabilitasyon sirecinde
denge diizeyini en iyi seviyeye getirebilmek igin
arcus longitudinalis medialis detayli olarak
degerlendirilerek pes planus deformitesi tespit
edilen bireylere telafi edici yontemler uygulanmasi
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ongorilmektedir.

Etik Onay

Erciyes Universitesi Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulundan (Onay No0:2020/135)
onay alinmistir.

Arastirmacilarin Katki Orani

Arastirmayi planlama: EU, ATU, BC, ES; Verilerin
toplanmasi: ATU; Sonuglarin yorumlanmasi: EU,
ATU; Makale yazimi ve ilgili dergiye génderme: EU,
ATU

Cikar Catismasi Beyani
Yazarlar arasinda
bulunmamaktadir.

cikar catismasi

Destek/Tesekkiir

Yazarlar galismanin veri toplama asamasinda
katkida bulunan Tokat Artova Gazipasa ilkokulu ve
Tokat merkezde bulunan 06zel egitim ve
rehabilitasyon merkezlerine, c¢alismaya katilan
cocuklara ve ailelerine tesekkurlerini sunar.
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Identification of Musculoskeletal Health Status,
Pain Acceptance, and Coping Strategies in
Individuals with Chronic Pain and Physical
Disabilities: A Cross-Sectional Comparative
Study

Kronik Agrili ve Bedensel Engelli Bireylerde Kas-iskelet Sistemi Saglik Durumu, Agri Kabulii
ve Basa Cikma Stratejilerinin Belirlenmesi: Kesitsel Karsilastirmali Bir Calisma
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ABSTRACT

Purpose: The purpose of this study is to determine the musculoskeletal health status, pain acceptance,
and coping strategies of individuals with chronic pain and physical disabilities and compare them with
control group. Material and Methods: This cross-sectional study included a total of 88 participants,
divided into two groups: the study group (individuals with chronic pain and physical disabilities; n=44) and
the control group (individuals with chronic pain but without disabilities; n=44). Participants'
musculoskeletal health was assessed using the Musculoskeletal Health Questionnaire (MHQ), pain
acceptance using the Chronic Pain Acceptance Questionnaire (CPAQ), and coping strategies were
evaluated using the COPE inventory. Results: Significant differences were observed between the groups
in terms of MHQ scores and COPE scores (p<0.05), favoring the control group. However, there were no
significant differences in terms of CPAQ scores (p>0.05). Conclusion: This results emphasizes the need
for a careful assessment of coping strategies in individuals with chronic pain and physical disabilities in
interdisciplinary chronic pain management programs, as well as the inclusion of personalized coping
strategies in the intervention program.

Keywords: Disabled Persons; Coping Strategies; Acceptance Process; Chronic pain; Musculoskeletal
Diseases.

0z

Amag: Bu calismanin amaci, kronik agrili ve bedensel engelli bireylerin kas-iskelet sistemi saglik durumu,
agr kabull ve basa ¢ikma stratejilerinin belirlenmesi ve kontrol grubuyla karsilastiriimasidir. Gereg ve
Yontem: Bu kesitsel ¢calismaya ¢alisma grubu (kronik agrisi ve bedensel engeli olan bireyler; n=44) ve
kontrol grubu (kronik agrisi olan ancak engeli olmayan bireyler; n=44) olmak Uzere iki gruptan olugan
toplam 88 katilimei dahil edildi. Katimcilarin saghk durumu Kas-iskelet Sistemi Saglik Durumu Anketi
(MHQ), agn kabuli Kronik Adri Kabul Anketi (CPAQ) ve basa ¢ikma stratejileri COPE envanteri
kullanilarak degerlendirildi. Sonuglar: Gruplar arasinda, MHQ ve COPE puanlari agisindan kontrol grubu
lehine anlamli farkhhklar varken (p<0.05), CPAQ puanlari agisindan anlamli fark yoktu (p>0,05).
Tartigma: Calisma sonuglari, disiplinler arasi kronik agri yonetimi programlarinda bedensel engelli
bireylerde basa c¢ikma stratejilerinin dikkatli degerlendiriimesi ve kisiye uygun basa ¢ikma stratejilerinin
mudehale programina dahil edilmesi konularina dikat gekmektedir.

Anahtar Kelimeler: Agri kabulii, Basa ¢ikma, Bedensel engel, Kronik agri, Kas-iskelet Sistemi Saglik
Durumu Anketi.
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According to the World Health Organization,
disability is a condition of impairment, whether
physical or mental, that hinders a person's ability to
perform specific activities and interact with the
surrounding world (WHO, 2001). individuals' abilities
in areas such as movement, thinking, memory,
learning, communication, hearing, mental health, or
social relationships can be affected by different types
of disabilities. Physical or bodily disability refers to
the inability to perform or reduced performance of
physical abilities due to any physical impairment or
deficiency in human structure and form (Burcu,
2011). Physical disabilities can manifest as
difficulties in gross motor skills like walking,
challenges in fine motor skills such as writing or
eating, altered muscle tone, or conditions involving
the loss of one or more limbs or their inability to be
used. It is known that approximately 10% of the
world's population, and about 12% of our country's
population, consists of individuals with disabilities
(Burcu, 2011). Disability has been recognized as a
global health priority by UNICEF, considering it as a
subpopulation (Gottlieb et al., 2009).

Limited available literature indicates that
individuals with physical disabilities tend to have
worse physical and psychological health outcomes
and weaker social support compared to control
groups (Wilson et al., 2006). A common symptom
experienced by individuals with physical disabilities
is pain. While numerous studies have well-
documented the significant physical, psychological,
and social impacts of chronic pain on non-disabled
individuals, there has been limited research
conducted to understand the prevalence and effects
of chronic pain in individuals with physical disabilities
(Mir6 et al., 2016). Limited evidence suggests that
individuals with physical disabilities may be at a
higher risk for chronic pain. Considering the nature of
physical disability, these individuals often report pain
in multiple body regions (Ehde et al., 2003) (Mir6 et
al., 2017). However, these studies are limited by
small sample sizes and only encompass specific
physical disabilities such as cerebral palsy and
neuromuscular diseases (Findlay et al., 2016) (Engel
et al., 2009).

The most comprehensive study in the literature
on chronic pain in individuals with physical
disabilities was conducted by Vega et al. This study
is a comparative study that includes the prevalence
of chronic pain and associated factors in individuals
with and without physical disabilities. The study
found that the prevalence of chronic pain in
physically disabled adolescents was nearly twice as

high as in healthy adolescents (27.2% vs. 15.1%).
Additionally, it was determined that physically
disabled individuals had higher levels of anxiety,
depression, insomnia, and worse overall health
compared to non-disabled individuals (De la Vega et
al., 2018). However, generalizing this study to a
broader age group is challenging since it was
exclusively conducted on the adolescent population.
Additionally, factors related to chronic pain, such as
pain intensity and duration, were not addressed. The
lack of research on chronic pain in individuals with
physical disabilities in the literature is notable.
Therefore, the aim of this study was to investigate the
musculoskeletal health, pain acceptance, and coping
strategies of individuals with chronic pain and
physical disabilities, comparing them with non-
disabled individuals. We hypothesized that there are
differences between individuals with chronic pain
and physical disabilities in terms of pain acceptance
levels, health status and musculoskeletal health
compared to those without disabilities.

METHODS

Study Design and Participants: This cross-sectional
comparative study was conducted over a 12-week
period, specifically from June 2022 to May 2023. The
data collection process involved conducting face-to-
face interviews. Prior to commencing the research,
participants were provided with information, and all
of them signed an informed consent form. The study
adhered to the ethical standards for human research
as outlined in the Helsinki Declaration.

Participants were divided into two groups: the
study group, consisting of individuals with chronic
pain and physical disabilities, and the control group,
comprising individuals with chronic pain but no
disabilities. For inclusion in the study group,
participants had to be between 18 and 65 years old,
have physical disabilities, experience chronic pain,
and be at least literate. Chronic pain was defined
according to the criteria established by Noel et al.
(Noel et al.,, 2016), and physical disability was
defined based on the criteria outlined by De la Vega
et al. (De la Vega et al., 2018). Additionally,
participants in the study group had to report a pain
intensity level of at least 3 on the Visual Analog Scale
(VAS) (Collins et al., 1997). Exclusion criteria for the
study group included individuals with visual or
auditory impairments beyond physical disabilities
and those diagnosed with psychiatric disorders.

The control group consisted of individuals aged
18 to 65 with chronic pain and at least a literate level.
Similar to the study group, chronic pain was defined



according to the criteria established by Noel et al.
(Noel et al., 2016), and participants had to report a
pain intensity level of at least 3 on the VAS. However,
individuals with any form of disability or psychiatric
diagnosis were not included in the control group.

Physical disabilities: Identification of physically
disabled individuals was conducted using four
screening questions. Individuals who answered "yes"
to any of these questions were considered
"physically disabled." This method for identifying
physically disabled individuals was adopted from De
la Vega et al. (De la Vega et al., 2018).

Q) Do you have difficulty using your hands,
arms, legs, or feet due to a permanent physical
condition?

(2 Do you use any of the following due to a
permanent physical condition: a cane, crutches, a
walker, medically prescribed shoes, a wheelchair, or
any other device for walking?

) Do you use a brace for your hand, arm, leg,
or foot due to a permanent physical condition?

(4)

foot?

Do you use an artificial hand, arm, leg, or

Chronic pain: Identification of individuals with chronic
pain was done by asking participants about the
localization of their pain in the past 12 months and
having them rate the frequency of each pain. This
rating system included categories such as "never,"
"only a few times," "approximately once a week,"
"almost every day," and "every day." Individuals who
classified chronic pain as pain occurring "almost
every day" or "every day" anywhere in their body and
had been experiencing pain for at least 3 months
were considered chronic pain sufferers. This method
for coding chronic pain was used in physically
disabled individuals by Noel et al. (Noel et al., 2016).

Assessment Tools

The data were collected through face-to-face
interviews conducted by the researchers. Initially,
descriptive information, pain duration, and pain type
were verbally queried from the participants.
Subsequently, participants were asked to complete
the VAS, Musculoskeletal Health Questionnaire
(MHQ), Chronic Pain Acceptance Questionnaire
(CPAQ), and COPE inventory in a sequential
manner. These measurement instruments are used
in individuals with physical disabilities and are known
for their robust psychometric properties.
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VAS: It is a simple, effective, valid, and reliable tool
used to assess pain intensity. During VAS
application, individuals are asked to mark their pain
intensity on a 10 cm scale where "0" represents no
pain, and "10" represents unbearable pain (Collins et
al., 1997).

MHQ: It was developed to obtain a comprehensive
assessment approach in individuals  with
musculoskeletal disorders (Hill et al.,, 2016). It
contains short and easily understandable items. The
guestionnaire assesses the pain/stiffness condition
(day and night), physical function (dressing and
walking), impact on symptom-related work/daily life
and social activities/hobbies, level of physical
activity, sleep status, fatigue, emotional well-being,
understanding of diagnosis and treatment, and the
overall impact of the disease, consisting of 14 items
in total. Each item is scored on a five-point Likert
scale. The total score ranges from 0 to 56, with O
indicating the worst health condition and 56
indicating the best health condition. It is filled out by
the patient and inquiries about the patient's overall
health status in the past two weeks (Akkubak &
Kuliinkoglu, 2020).

CPAQ: It is the most commonly used questionnaire
to assess pain acceptance. It consists of 20 items,
each scored on a scale from 0 (never true) to 6
(always true). The total score ranges from 0 to 120,
with a high score indicating high pain acceptance. It
comprises two subscales: the Pain Willingness
subscale, which assesses the extent to which an
individual believes that attempting to control the
experience of chronic pain is a necessary strategy for
living a better life, and the Activity Engagement
subscale, which assesses the extent to which an
individual engages in daily activities despite the
presence of chronic pain (Akmaz et al., 2018).

COPE: The COPE inventory consists of 60 questions
and 15 subscales, with each subscale providing
information about a different coping strategy. The
higher the scores obtained from the subscales, the
more a particular coping strategy is used by the
individual. The scale was revised in 2003 into five
factors and 40 items as COPE-R. And COPE-R
Turkish Version can be used of 5 subscale (self-help,
approach, accommodation, avoidance, and self-
punishment), 32 items of which values are evaluated
according to 4 point Likert-type scale. (Dicle et al.,
2015).
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Statistical Analysis

The research involved 88 participants,
encompassing individuals with and without physical
disabilities. Post hoc power analysis conducted using
the G-Power program revealed that the study's
power was 84%, based on a 95% confidence
interval, a significance level of 0.05, and an effect
size of 0.63 (determined from MHQ values). This
power level suggests that the study possessed
adequate statistical power to detect significant
effects under the specified conditions.

The data were analyzed using the SPSS
(Statistical Package for Social Sciences) 20
software. Results were presented as mean =
standard deviation for quantitative data and as
frequencies (percentages) for categorical data. To
compare between the study group and the control
group, independent sample t-tests were used for
parametric data (COPE and MHQ), and Mann-
Whitney U tests were used for non-parametric data
(VAS and CPAQ). A statistical significance level was
considered as p < 0.05.

Table 1. Overview of the demographic

RESULTS

Overall, 88 individuals were enrolled in the study,
with 44 allocated to the study group and 44 to the
control group. The groups demonstrated
homogeneity regarding age, education level, marital
status, income and medication (p>0.05). However,
significant differences were observed between the
groups in terms of gender, employment status, and
residency (p<0.05). Specifically, the control group
had a higher proportion of women, while men were
predominant in the study group. Retirees constituted
the majority in the study group, whereas
homemakers were the main demographic in the
control group. Additionally, urban residents were
more prevalent in the study group compared to the
control group. Further details on the demographic
characteristics of the participants are presented in
Table 1. The study found no differences between
groups based on physical disability categories. The
physical disability categories of the groups are
presented in Table 2.

characteristics of groups.

Study Group (n=44)

Control Group (n=44)

Mean £ SD Mean £ SD P value
Age (years) 42.09 +15.3 38.43+14.9 0.2241
BMI (kg/m?) 2551148 25.09+5.0 0.6811!
n (%) n (%)
Gender Female 15 (34%) 30 (68%) X2=10.233
Male 29 (68%) 14 (32%) 0.001
Educational level Primary school 11 (25%) 10 (23%) X2=2.339
Collage 11 (25%) 8 (18%) 0.505
Graduate 19 (43%) 25 (57%)
Post graduate 3 (7%) 1 (2%)
Employment level None 13 (30%) 2 (5%) X2=27.977
Student 3 (7%) 9 (20%) <0.001
Homemaker 0 (0%) 11 (25%)
Worker 3 (7%) 7 (16%)
Official 11 (25%) 10 (22%)
Retired 14 (31%) 5 (11%)
Marital status Single 30 (68%) 21 (48%) X2=3.777
In a relationship 14 (32%) 23 (52%) 0.052
Income Low 10 (23%) 14 (32%) x2=0.921
Middle 15 (34%) 13 (29%) 0.631
High 19 (43%) 17 (39%)
Residency Rural 6 (14%) 19 (43%) X2=9.443
Urban 38 (86%) 25 (57%) 0.002
Medication None 14 (32%) 16 (36%) X2=2.991
Generally 23 (52%) 26 (59%) 0.265
Rarely 7 (16%) 2 (5%)

SD: Standart Deviation; BMI: Body Mass Index, x2=Chi-quare; lindependent sample t test.



Table 2. Physical disability categories of groups.
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Physical Disability Categories Study Group Control Group P value
(n=44) (n=44)
n (%) n (%)
(1) Do you have difficulty using your hands, 12 13(29.5%)
arms, legs, or feet due to a permanent (27.3%)
physical condition?
(2) Do you use any of the following due to a 14(31.8%) 15(34.0%) ¥2=2.018
permanent physical condition: a cane,
crutches, a walker, medically prescribed 0.565
shoes, awheelchair, or any other device for
walking?
(3) Do you use abrace for your hand, arm, leg, 18 16(36.3%)
or foot due to a permanent physical (40.9%)
condition?
(4) Do you use an artificial hand, arm, leg, or 0 0

foot?

x2=Chi-quare

Although there was a notable difference among the
groups concerning pain duration, MHQ, and COPE
scores (p < 0.05), favoring the control group, no
significant difference was observed regarding pain
intensity, pain type, and CPAQ scores (p > 0.05).

Table 3. Clinical characteristics of groups.

Furthermore, after adjusting for covariates like
gender, employment level, residency, and pain
duration, the results remained consistent in the
univariate analysis. A detailed comparison of groups
based on clinical characteristics is outlined in Table
3.

Study Group (n=44)

Control Group (n=44)

Mean * SD Mean = SD P value
Pain Duration (month) 91.81 £102.17 29.16 + 46.04 <0.001!
VAS_Rest 5.05+£2.97 4.25+2.39 0.179¢
VAS_Activity 6.43 +2.41 6.23 + 1.61 0.247*
Pain Type n (%) n (%)
Continuous 9 (20%) 7 (16%) 0.306*
Increase or decrease 35 (80%) 37 (84%) 0.580!
MHQ 26.84 +12.03 33.23+7.42 0.0042
CPAQ_Total 62.23 + 16.04 61.43+17.15 0.815!
CPAQ_Pain 25.20 + 16-5.72 21.68 £ 9.85 0.465*
CPAQ_Activity 36.98 + 18.01 39.98 £ 10.10 0.786"
COPE 84.59 + 18.97 99.57 + 13.56 <0.0012

SD: Standard Deviation; MHQ: Musculoskeletal Health Questionnaire; CPAQ: Chronic Pain Acceptance Questionnaire; COPE:
Coping Inventory. 1IMann-Whitney u test; 2 Independent sample t test.
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DISCUSSION

This study compares, for the first time, the pain
acceptance, musculoskeletal health status, and
coping strategies of individuals with physical
disabilities and chronic pain with those of individuals
with chronic pain but without disabilities. Individuals
with chronic pain who also have physical disabilities
demonstrated poorer perceptions of musculoskeletal
health and coping strategies compared to those with
chronic pain but without disabilities. However, their
levels of pain acceptance were similar.

Pain acceptance is a theoretical concept that
deals with how individuals respond to chronic pain
and adapt to it. It requires reducing unsuccessful
attempts to prevent or control chronic pain and
instead focusing on participating in daily activities
and pursuing personal goals (McCracken, 1998).
Numerous studies have shown that better pain
acceptance in individuals with chronic pain is
associated with improved functionality and less
distress, ultimately helping to enhance their quality of
life and social participation (Gatchel et al., 2014;
Jakobsson et al., 2003; Smith et al., 2001; Turk et al.,
2011). However, all of these established findings
relate to non-disabled individuals. There is currently
no published literature on how physically disabled
individuals respond to or adapt to chronic pain.
Although pain acceptance is largely influenced by the
severity and duration of pain, it is surprising and
significant that, in the current study, disabled
individuals exhibited similar pain acceptance to non-
disabled individuals despite having longer pain
duration and worse musculoskeletal health. This
suggests that disabled individuals may develop a
greater willingness to accept pain as a result of the
process of adapting to living with a disability.

Pain acceptance is becoming an increasingly
important behavioral response in chronic pain, and
as such, pain intervention programs include
acceptance and commitment therapy (Hugles et al,
2017). High levels of acceptance may lead to fewer
psychological distress associated with chronic pain.
Therefore, the fact that pain acceptance in physically
disabled individuals is similar to that in the control
group is a positive outcome. The relatively better
pain acceptance, weaker coping behavior, and
perception of musculoskeletal health in physically
disabled individuals suggest a need to reconsider the
focus of chronic pain intervention programs for these
individuals.

Coping can be primarily defined as an effort to
manage stressful events and is a natural response
aimed at reducing the negative impacts of pain, such

as its severity or effects on functionality. As stated by
Jensen et al., numerous coping strategies and pain-
related beliefs have been identified (Jensen et al.,
2011). Coping strategies of physically disabled
individuals have also been extensively examined in
previous studies. It is known that physically disabled
individuals adopt less adaptive coping strategies
compared to non-disabled individuals in these
studies (Kara & Aclkel, 2012; Livneh & Martz, 2014).
The results of the current study confirm this
information. In presnt study, the pain duration of
disabled individuals was longer than that of the
control group. However, even when pain duration
was corrected as a covariate, the results remained
unchanged. This indicates the need to focus on
developing coping strategies in chronic pain
management programs for physically disabled
individuals (Stanos, 2012).

The present study has certain limitations that
should be considered when interpreting the results.
Firstly, the use of cross-sectional data restricts the
ability to establish cause-and-effect relationships.
Secondly, the exclusion of common psychological
issues associated with chronic pain, like depression
and anxiety, is another limitation. However, it's well-
established that chronic pain and psychological
stress are common, making it challenging to
generalize the results to individuals with chronic pain
and disabilities.

In conclusion, chronic pain and its impacts
present a noteworthy concern among individuals with
physical disabilities, primarily because they
demonstrate less effective coping strategies in
comparison to their counterparts without disabilities
who also have chronic pain. The distinctive
characteristics of this particular population, alongside
identifiable risk factors and their association with
chronic pain, underline the necessity for further in-
depth research. Such research endeavors could
potentially pave the way for the development and
evaluation of novel therapeutic interventions tailored
to address the unique requirements and challenges
faced by individuals with physical disabilities
experiencing chronic pain.
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Research Article

Predictors of Balance in Individuals with
Adhesive Capsulitis: A cross-sectional study

Adeziv Kapstilitli Bireylerde Dengenin Prediktorleri: Kesitsel bir Calisma
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ABSTRACT

Purpose: The aim of this study was to determine whether the variables pain, mobility, upper extremity
functionality and depression (mood status) are predictors of balance in individuals with Adhesive
Capsulitis (AC). Material and Methods: A total of 40 individuals with AC, mean age 52.90 + 6.02 years
were included. Patients were assessed via Visual Analog Scale, 6-minute walk test, Time up and go test,
Disabilities of Arm, Shoulder and Hand questionnaire, Beck Depression Scale and Berg Balance Scale
to understand pain severity, functional mobility and capacity, upper extremity functional status,
depression symptoms and balance. Multiple regression analysis was used to determine which predictor
variables explain the outcome variable. Results: There was a moderate to high significant correlation of
balance level with pain (p<0.001), functional capacity (p<0.001), depression (p<0.001) and upper
extremity functionality (p<0.001) in patients with AC. In addition, resting pain (p<0.048) and functional
capacity (p<0.001) are predictors of balance. Conclusion: Balance is adversely affected by increases in
pain and depression levels. In addition, resting pain level and functional capacity are determinants of
balance.

Keywords: Balance; Functional capacity; Pain.
(o74

Amacg: Bu calismanin amaci, Adeziv Kapsdlitli (AK) bireylerde agdri, mobilite, st ekstremite fonksiyonelligi
ve depresyon (ruhsal durum) degiskenlerinin, dengenin prediktérleri olup olmadigini belirlemektir. Gereg
ve Yontem: Calismaya yas ortalamasi 52,90 £ 6,02 yil olan toplam 40 AK’li birey dahil edildi. Hastalarin
agr siddeti, fonksiyonel mobilite diizeyleri, st ekstremite fonksiyonelligi, depresyon semptomlari ve
dengesi Gorsel Analog Skala, 6 dakika yuriime testi, Zaman kalk ve yiri testi, Kol, Omuz ve El Sorunlari
anketi, Beck Depresyon Olgegi ve Berg Denge Olgegi ile degerlendirildi. Sonug degiskenlerinin hangi
prediktor degiskeni acikladigini belirlemek igin ¢oklu regresyon analizi kullanildi. Sonuglar: Calisma
sonuglarina gére denge dizeyi ile agrn (p<0,001), fonksiyonel kapasite (p<0,001), depresyon (p<0,001)
ve ust ekstremite fonksiyonelligi (p<0,001) arasinda orta-yiiksek seviyede anlamli bir iliski bulunmustur.
Ek olarak, istirahat agrisi (p<0,048) ve fonksiyonel kapasitenin (p<0,001) dengenin prediktérleridir.
Tartisma: Denge, agri ve depresyon dizeyindeki artiglardan olumsuz etkilenir ve istirahat halindeki agri
diizeyi ve fonksiyonel kapasite, dengenin belirleyicileridir.
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Adhesive capsulitis is one of several conditions that
present with pain and progressive limitation of active
and passive range of motion in the shoulder. Both
internal and external shoulder pathologies can cause
stiffness and pain and treatment should address the
specific anatomic cause (Leafblad, Mizels, Tashjian
and Chalmers, 2023). Adhesive capsulitis is more
common in women than men and in the non-
dominant extremity, with the most common age of
onset being 40-60 years. Although the exact
prevalence and incidence in the Turkish society is
about 3-4% of the population (Celik, Seckin, Kara,
Camur, Kilinc and Akman, 2014). For bilateral
involvement rates, such as 6% and 50%, there are
quite different data. This occurs in 5 to 34% of the
contralateral limb and 14% of the bilateral limb
(Jacob et al., 2023).

Balance is defined as the ability to prevent body
from falling, which is essential for maintaining body
posture, especially when executing complicated daily
activities. The balance and sensorimotor system
consist of multiple subsystems that contribute to
motor control; proprioception and kinesthesia are
responsible for the sense of body orientation
(OGzidogru et al., 2023). It is well documented that a
reduced sense of proprioception is associated with
shoulder injuries such as shoulder instability,
impingement, rotator cuff (RC) dysfunction and
adhesive capsulitis  (Fabis, Rzepka, Fabis,
Zwierzchowski, Kubiak, et al. 2016).

The body segments are connected through joints
and ligaments forming a kinetic chain that connects
the whole body as a motor mechanism able to
generate, sum, and transfer forces to the muscles
responsible for the final action. (Muchaxo et al.,
2023). There are many studies in the literature
examining the relationship between upper extremity
diseases and balance, and most of these studies
focused on adult and pediatric hemiplegia (Balikgl,
Karatekin and Celik, 2023; Malick, Butt, Awan,
Ashfaq and Mahmood, 2022). Nevertheless, studies
on the factors affecting balance in shoulder joint
diseases are insufficient. However, studies
conducted in different ages and pathologies have
reported that age (Henry and Baudry, 2019), gender
(Sekulic, Spasic, Mirkov, Cavar and Sattler, 2013),
body mass index (Greve, Alonso, Bordini and
Camanho, 2007), sleep state (Pu et al., 2015), and
attention (Woollacott and Shumway-Cook, 2002)
affect balance. In this context, the aim of our study
will be to determine the independent predictors
affecting balance in AC patients.

METHODS

Study Design

The study was carried out between January and
February 2023, and ethics committee approval was
obtained from Mus Alparslan University (decision
number: 77293). Verbal consent was obtained from
the study participants just before starting the study,
and the study was conducted in accordance with the
Principles of the Declaration of Helsinki. This is a
cross-sectional study. Considering the findings of
Tveita et al.'s study in which they examined the value
of joint range of motion in patients with AC, a total of
30 individuals were included in the study with 80%
power and 5% type 1 error (Tveita, Ekeberg, Juel and
Bautz-Holter, 2008), but with a 25% drop-out risk. A
total of 40 people were included.

Participants

Participants in the study were patients diagnosed
with AC who were referred to Kirsehir Ahi Evran
University School of Physical Therapy and
Rehabilitation for a physiotherapy rehabilitation
program. Measurements of the patients were made
before the rehabilitation started.

Patients were included in the study if they (1)
were aged 18-65 years, (2) had been diagnosed with
AC, characterized by limitation of passive external
rotation of the affected shoulder to <50% of the
contralateral shoulder and normal radiographic
finding of the affected shoulder, (3) had severe pain
and shoulder limitation for at least 3 months, and (4)
were literate and able to understand verbal
instructions in Turkish as well as provide written
consent for participation.

Patients with shoulder joint fractures, arthrosis,
cervical disc herniation, and additional
musculoskeletal pathologies were excluded from the
study.

Instruments

The sociodemographic data of the participants was
collected during face-to-face interviews. Participants'
balance, pain level, functional capacity, mobility,
depression level, and upper extremity disability were
evaluated by the same researcher (iC).

Outcome measurement

Balance

The balance level of the participants was evaluated
with the Berg Balance Scale (BBS). The BBS
assesses the ability to maintain balance in different
positions, postural changes, and movements. On the
scale consisting of 14 questions, each question gets
a value between 0 and 4 points (0: unable to do, 4:



normal). A total score between 0 (dependent) and 56
(independent) is taken from the scale. When the
literature is examined, it has been reported that BBS
is a valid and reliable method for assessing balance
ability (Qutubuddin et al., 2005; Steffen and Seney,
2008; Sahin, Bulylkavci, Sag, Dogu and Kuran,
2013).

Pain level

The Visual Analog Scale (VAS), a valid and reliable
method, was used to assess the pain levels of the
participants included in the study VAS consists of a
10 cm line. A score of “0” indicates no pain, and a
score of “10” indicates unbearable pain (Bijur, Silver
and Gallagher, 2001). Participants were asked to
mark their pain levels during activity and rest on the
VAS scale, and the values were recorded in cm.
Functional capacity

The functional capacity of the participants was
evaluated with the 6-minute walk test (6MWT). In the
6MWT, participants were asked to walk as far as
possible in six minutes, and the walking distance was
recorded in meters (m) (Morinder, Mattsson,
Sollander, Marcus and Larsson, 2009).

Mobility

The mobility levels of the participants were evaluated
with the timed up and go (TUG) test. For the TUG
test, the participant is asked to sit with his back
leaning on a 46 cm high chair, stand up without
support, walk the marked three-meter area on the
floor at normal speed, and turn back to sit on the
chair, respectively. TUG test time is measured and
recorded in seconds (Podsiadlo and Richardson,
1991).

Depression level

Beck depression scale (BDS) was developed to
assess depression in adolescents and adults (Beck,
Ward, Mendelson, Mock and Erbaugh, 1961).
Adapted to Turkish by Hisli (Hisli, 1989). Each
guestion is scored between 0 and 3 on the scale,
which consists of 21 questions in total. The total
score on the scale is between 0-63. A high score
indicates a high severity of depression (Beck et al.,
1961).

Disabilities of Arm, Shoulder and Hand (DASH)
Questionnaire

The Disabilities of Arm, Shoulder and Hand (DASH)
guestionnaire was used to evaluate the effect of
upper extremity disorders on functional status of the
participants. DASH is a valid and reliable
guestionnaire adapted to Turkish that evaluates
disability, activity limitations, leisure activities and
work participation after upper extremity pathologies
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(Duger et al., 2006). The survey consists of 21
guestions and each question is scored between 1-5.
A high score indicates a negative impact on upper
extremity functionality (Hudak et al., 1996).

Statistical Analysis

IBM's Statistical Package for Social Science (SPSS)
for Windows package program was used to analyze
the data. Normality of the data was evaluated by
Shapiro-Wilk and histogram test. Due to the
parametric nature of the data, sociodemographic and
clinical evaluation data were given as
meantstandard deviation, and the relationship
between variables was evaluated with Pearson
Correlation analysis. Linear Regression analysis was
used to determine the predictors of balance in
patients with AC. Significance level was set as p
<0.05.

RESULTS

The demographics were shown in Table 1 which
indicates the mean age of the participants as
52.90+6.02 years, the mean G6MWT values were
as 543.89+65.18, the mean VAS (rest) values were
as 3.324+1.16 and the the mean BBS score was as
40.22+8.52.

The relationship of the variables with each other
has shown in Table 2. Balance which was measured
with BBS showed positive high correlation with
6MWT (r = 0.804, p<0.001), negative high correlation
with BDS (r = -0.726, p<0.001), negative moderate
correlation with VAS (rest) (r =-0.523, p<0.001), VAS
(activity) (r = -0.694, p<0.001), TUG (r = -0.579,
p<0.001) and DASH (r = -0.576, p<0.001).

Linear regression showed a significant
correlation between VAS (rest) values and BBS
values (P<0.048, B: 2.392), as well as between the
6MWT values (P<0.001, B: 0.086). Considering the
results of the Linear Regression analysis, VAS (rest),
VAS (activity), BMWT, TUG, DASH, BDS explaining
65% of the variance were found as independent
determinants of BBS (p<0.05, Table 3).
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Table 1. Demographic and clinical characteristics of the participants.

n %
Gender Male 22 55.0
Female 18 45.0
Affected Side Right 20 50.0
Left 20 50.0
Dominant Side Right 30 75
Left 10 25
X SD Min Max
Age (year) 52.90 6.02 42.00 64.00
Height (cm) 166.40 8.44 152.00 187.00
Weight (kg) 74.15 9.64 49.00 98.00
BMI (kg/m?) 26.87 3.76 16.95 36.32
VAS (rest) 3.32 1.16 2.00 6.00
VAS (activity) 6.30 1.71 3.00 9.00
6MWT (m) 543.89 65.18 388.50 649.00
TUG (seconds) 8.61 2.16 5.76 14.98
DASH (score) 39.13 13.20 10.00 70.00
BDS (score) 32.53 12.90 8.00 57.00
BBS (score) 40.22 8.52 16.00 52.00

SD: Standart Deviation, Cm: Centimeter, Kg: kilogram, m: meter, BMI: Body Mass Index, VAS: Visual Analog Scale,
6MWT: Six Minute Walk Test, TUG: Time up and Go test, DASH: Disabilities of Arm, Shoulder and Hand
Questionnaire, BDS: Beck Depression Scale, BBS: Berg Balance Scale n: Number of participants X: Mean
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Table 2. Correlation between BBS and other assessments.

VAS (rest) VAS 6MWT TUG DASH BDS
(activity)

BBS r -0.523 -0.694 0.804 -0.579 -0.576 -0.726
p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

VAS (rest) r 0.709 -0.723 0.615 0.487 0.844
p <0.001 <0.001 <0.001 <0.001 <0.001

VAS (activity) r -0.731 0.668 0.721 0.854
p <0.001 <0.001 <0.001 <0.001
6MWT r -0.668 -0.571 -0.842
p <0.001 <0.001 <0.001

TUG r 0.510 0.755
p <0.001 <0.001

DASH r 0.625
p <0.001

VAS: Visual Analog Scale, 6MWT: Six Minute Walk Test, TUG: Time up and Go test, DASH: Disabilities of Arm,
Shoulder and Hand Questionnaire, BBS: Berg Balance Scale, BDS: Beck Depression Scale, p < 0.001, r: Spearman
correlation coefficient

Table 3. Linear regression model of BBS.

B SE Beta p
Costant -1.779 16.722 - 0.916
VAS (rest) 2.392 1.301 0.327 0.048
VAS (activity) -0.868 1.017 -0.175 0.399
6MWT 0.086 0.023 0.657 0.001
TUG 0.044 0.573 0.011 0.939
DASH -0.05 0.089 -0.078 0.576
BDS -0.172 0.192 -0.26 0.377

R=0.84, R2=0.70 , Adjusted R2= 0.65 B: understandardized regression coefficient, SE: Standart Error VAS: Visual
Analog Scale, 6MWT: Six Minute Walk Test, TUG: Time up and Go test, DASH: Disabilities of Arm, Shoulder and
Hand Questionnaire, BDS: Beck Depression Scale Formula: [BBS= -1.779 + (2.392 x VAS rest) + (-0.868 x VAS
activity) + (0.086 x 6MWT) + (0,044 x TUG) + (-0.05 x DASH) + (-0.172 x BDS)] p < 0.05.
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DISCUSSION

According to the results of this study, it was revealed
that there is a significant relationship between
balance with pain levels (rest and activity), functional
capacity, depression levels, and upper extremity
function levels in patients with AC. This shows that
balance is negatively affected by increases in pain
and depression levels. Also, the results show that
pain level, upper extremity functionality, functional
capacity, mobility and depression levels are effective
on balance in patients with AC. In addition, resting
pain intensity and functional capacity are predictors
of balance.

It is known that postural stability oscillations
increase as the severity of pain increases in studies
on diseases causing chronic pain (Ruhe, Fejer and
Walker, 2012). For example, Oziidogru et al.
reported that there is a relationship between pain
intensity and balance level in patients with chronic
non-specific low back pain (Oziidogru et al., 2023).
However, no study examining the relationship
between AC pain and balance has been
encountered. In the literature, there are some studies
evaluating balance in cases diagnosed with shoulder
problems (Baierle, Kromer, Petermann, Magosch, &
Luomajoki, 2013). There are studies expressing that
pain-related factors affect balance (Baierle, Kromer,
Petermann, Magosch, & Luomajoki, 2013; Horlings,
Van Engelen, Allum, & Bloem, 2008; Ruhe et al.,
2012). Pain, which creates sensory input disorders
in the visual, somatosensory or vestibular systems,
causes decreased balance control (Horlings et al.,
2008). The effect of proprioception on balance is
known. Individuals with shoulder pain have been
shown to have deficits in proprioception and limb
coordination (Baierle, Kromer, Petermann, Magosch,
& Luomajoki, 2013). Eker et al. in their study
examining the effects of pain intensity on balance,
postural stability and fall risk in patients with shoulder
pathology, they stated that shoulder pain affects
balance parameters (Eker and Kaygisiz, 2021). As in
our study, resting VAS values were found to be
associated with BBS. Baierle et al. compared
individuals with shoulder pain and healthy individuals
in terms of balance and postural stability. It has been
shown that balance control and postural stability of
individuals with shoulder pain are negatively affected
compared to the healthy group (Baierle, Kromer,
Petermann, Magosch, & Luomajoki, 2013). In this
study, we concluded that VAS (rest) is an
independent predictor of balance. This situation
shows that balance ability should be studied in the
physiotherapy program in individuals with adhesive

capsulitis as well as in individuals with shoulder pain.

The function of the upper extremities and posture
are interrelated systems and are necessary to gain
control of the trunk and to improve the quality of the
movements of the upper extremities. In this sense,
developing postural control enhances upper
extremity function; and upper extremity movements
are also important in developing postural control,
which facilitates trunk musculature (Ustinova,
Goussev, Balasubramaniam and Levin, 2004). No
enough study is observed on the relationship of pain,
balance, and mobility in individuals with AC. Alshami
et al. examined mobility and walking balance in
individuals with chronic shoulder pain. Individuals
with chronic shoulder pain, balance was evaluated
with the Romberg test, and mobility and walking
balance were evaluated with the timed one-leg
stance test. As a result of this study, no significant
difference was observed between the groups
(Alshami and Alrammah, 2021). In our study, parallel
to this study, TUG values were found to be correlated
with balance scores and pain level.

We did not encounter any literature examining
functional capacity in individuals with AC and
shoulder pain. However, Fukuoka et al. found that
slowed upper extremity movements were an
important determinant of performance at 6MWT in
elderly individuals with hyperkyphosis (Fukuoka et
al., 2022). The literature on evaluating shoulder pain
and exercise functional capacity in different
populations is not sufficient. In this respect, this
paper might contributes to the literature. In our study,
a significant correlation was found between
functional capacity, pain, balance, mobility, and
depression levels in individuals with AC. In addition,
functional capacity was found to be an independent
predictoring factor for balance in patients with AC.

In a study examining the effect and relationship
of depression and anxiety on pain and upper
extremity functionality in people with frozen shoulder,
it was seen that patients with depression and anxiety
symptoms had higher DASH and VAS scores. In
addition, DASH score was correlated with both
anxiety and depression levels (Ebrahimzadeh,
Moradi, Bidgoli and Zarei, 2019). Ding et al. in a
study evaluating the effect of anxiety and depression
in patients with AC, patients with depressive
symptoms found more pain and upper extremity
disability than patients without symptoms (Ding et al.,
2014). In this study, it was found that upper extremity
functionality was associated with pain and
depression in patients with AC.

It is known that AC consists of four phases (initial



period, freezing period, frozen period, and thawing
period). In the current study, the stage of AC patients
was not questioned, and we can consider this as a
limitation of the study. Future studies also need to
guestion the stages of AC disease.

In this study, predictors affecting balance in AC
patients were investigated. According to the results
of the study, VAS (rest) and 6MWT were found to be
independent predictors of balance in AC patients.
Since the factors affecting balance in AC patients are
interrelated and predictive of each other, they should
be taken into consideration when determining
evaluation and rehabilitation programs.
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