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ABSTRACT

Although gait and balance impairments are prevalent in
children with unilateral cerebral palsy (UCP), their ef-
fects on participation are not completely elucidated.
This study aims to explore factors affecting participa-
tion in children with UCP, particularly those related to
gait and balance. This descriptive relation-seeker study
was completed with 40 children with UCP at Gross Mo-
tor Function Classification System (GMFCS) levels I and
I (50% female; median age = 11 (7-12)years). "The
Gross Motor Function Measure (GMFM-66)", "The Pedi-
atric Balance Scale (PBS)", "The Timed Up and Go test
(TUG) and The Functional Mobility Scale (FMS)", and
"The BTS G-Walk Spatiotemporal Gait Analysis System"
were used to evaluate the gross motor function, balance,
functional mobility, and quantitative gait parameters,
respectively. "The Canadian Occupational Performance
Measure (COPM)" was employed to evaluate participa-
tion. Variables affecting the COPM scores were analyzed
by multivariate regression analysis. The factors affect-
ing the COPM-performance score were cadence (B =
79.859, p = 0.001) and FMS (B = 0.352, p<0.001). These
variables explained about 45% of the variation in the
COPM-performance score (R2adj = 0.445). The factors
affecting the COPM-satisfaction score were cadence (B =
0.188, p=0.044) and stride length of the more affected
side (B =0.137, p=0.008), which explained 26% of the
variation in the COPM-satisfaction score (R2adj
=0 .260).The factors affecting participation in children
with UCP were cadence, stride length of the more af-
fected side, and functional mobility. We recommend
that rehabilitation specialists consider these factors, as
they may be beneficial in designing rehabilitation inter-
ventions that effectively promote participation in chil-
dren with UCP.
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0z

Tek tarafli serebral palsili (UCP) ¢ocuklarda ytiriime ve
denge bozukluklar1 yaygin olmasina ragmen, bunlarin
katilim iizerindeki etkileri tam olarak aydinlatilamamisg-
tir. Bu ¢alisma, okul ¢agindaki UCP'li ¢ocuklarda katilimi
etkileyen ozellikle yiiriiylis ve denge ile ilgili faktorleri
arastirmay1 amaglamaktadir. Bu tanimlayicr iliski arayici
calisma, Kaba Motor Fonksiyon Siniflandirma Sistemi
(GMFCS) seviye 1 ve 1I'deki 40 UCP'li ¢ocukla tamamlan-
d1(%50 kiz; ortanca yas = 11 (7-12) yil). "Kaba Motor
Fonksiyon Ol¢iimii (GMFM-66)", "Pediatrik Denge Olcegi
(PBS)", "Zamanlanmis Kalk ve Yiirii Testi (TUG) ve Fonk-
siyonel Mobilite Skalas1 (FMS)" ve "BTS G-Walk Spatio-
Temporal Yiiriiyiis Analiz Sistemi" sirasiyla kaba motor
fonksiyon, denge, fonksiyonel mobilite ve yiiriiylis para-
metrelerini degerlendirmek i¢in kullanildi. Katilimi de-
gerlendirmek icin "Kanada Mesleki Performans Olgiimii
(COPM)" kullanildi. COPM puanlarini etkileyen degis-
kenler ¢ok degiskenli regresyon analizi ile incelen-
di.COPM-performans puanini etkileyen faktorler kadans
(B=79.859, p=0.001) ve FMS (B=0.352, p<0.001) idi. Bu
degiskenler COPM-performans puanindaki degisimin
yaklasik  %45'ini acgiklad1 (R2adj=0.445). COPM-
memnuniyet puanini etkileyen faktorler ise kadans
(B=0.188, p=0.044) ve daha fazla etkilenen tarafin adim
uzunlugu (B=0.137, p=0.008) idi; bu degiskenler ise
COPM-memnuniyet puaninin da ki degisimin %26'sin1
acikladi (R?adj=0.260). UCP'li cocuklarda katilimi etkile-
yen faktorler kadans, daha fazla etkilenen tarafin adim
uzunlugu ve fonksiyonel mobilite idi. UCP'li ¢ocuklarin
katilmini etkili bir sekilde destekleyen rehabilitasyon
miidahalelerinin tasarlanmasinda yararh olabilecegi i¢in
rehabilitasyon uzmanlarinin bu faktorleri dikkate alma-
larini 6neriyoruz.

Anahtar kelimeler: Giinliik yasam aktiviteleri, denge,
serebral palsi, ytirtiyts, katilim
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INTRODUCTION

Affecting 2.11 in every 1000 children in high-income
countries, cerebral palsy (CP) is a neuro developmental
disorder resulting from non-progressive immature
brain impairments and is widely recognized as the most
prominent motor disability in children.l-2 Unilateral CP
(UCP), the most prevalent type of CP, often arises from
hemi-brain atrophy, periventricular lesions, middle
cerebral artery infarction, and brain malformations that
disrupt the integrity of motor areas. The resulting motor
disorders are largely lateralized to one side affecting
both upper and lower extremity function.3 The disor-
ders in body structure and function (such as muscle
weakness, spasticity, and reduced selective voluntary
control) encountered in UCP may lead to gait and bal-
ance impairments.45 Although most children with UCP
can walk without assistance, gait and balance impair-
ments can affect activities of daily living, engagement in
sports and leisure time activities, quality of life, and
social interactions in this population.67 Compared to
their typically developing peers, children with CP ex-
perience physical and social difficulties that occur in
different ways throughout their lives, and therefore
their participation is more restricted.8

Participation is a relatively new concept in
rehabilitation science terminology and is defined in the
scope of the International Classification of Functioning,
Disability, and Health (ICF) framework provided by the
World Health Organization.® According to ICF,
participation is described as involvement in life
situations and daily activities.!® Promoting the
participation in children with CP is accepted as the
ultimate goal of rehabilitation specialists.!! Thus,
understanding the negative or positive contributing
factors can help to design rehabilitation interventions
that effectively promote participation in children with
CP. It was noted that age, gender, motor functions,
interests and preferences, physical and social structure
of the environment, parental attitude, socioeconomic
status, and education level were associated with the
participation of children with CP.10 However, to our
knowledge, no study deals with the effect of balance and
gait parameters on participation in children with UCP.
Given that gait and balance impairments are prevalent
in children with UCP, it may be valuable to explore the
effects of these impairments on participation for guiding
the rehabilitation process. Hence, the aim of this study
is to explore the factors affecting participation in chil-
dren with UCP, particularly those associated with gait
and balance.

Study questions

1. What are the gait-related factors affecting participa-
tion in school-aged children with UCP?

2. What are the balance-related factors affecting partici-
pation in school-aged children with UCP?

3. Are gross motor function and functional mobility fac-
tors affecting participation in school-age children with
UCP?

MATERIALS AND METHODS

This descriptive relation-seeker study was conducted in
the Department of Physiotherapy and Rehabilitation,
Faculty of Health Sciences, Lokman Hekim University.
The study protocol was accepted by the Lokman Hekim
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University Scientific Research Ethics Committee. All
children and their parents were informed about the
study, and an informed consent form was signed.All
procedures of the study were carried out in accordance
with the Declaration of Helsinki.

Participants

A convenience clinical sample of children with CP and
their parents who were admitted to the Department of
Physiotherapy and Rehabilitation, Faculty of Health
Sciences, Lokman Hekim University in Ankara, Tiirkiye
was prospectively included. The Inclusion criteria were
(i) having been confirmed with UCP by a pediatric neu-
rologist, (ii) being aged 6 to 12 years, (iii) having Gross
Motor Function Classification System (GMFCS) level was
I-1I, and (iv) having no cooperation problems that may
prevent communication. The exclusion criteria were (i)
having any previous musculoskeletal surgeries at the
lower extremities and (ii) having any pharmacological
activity or injection that would inhibit spasticity in the
last 6 months. The current study was completed with a
total of 40 children with UCP. Sample size and post-hoc
power analysis were performed with G*Power (version
3.1.9 Universitdt Diisseldorf, Diisseldorf, Germany).12
Since there is no similar study, the effect size of the mul-
tiple linear regression, which will investigate the effect
of independent variables on COPM-performance and
COPM-satisfaction scores, was aimed to be large. Based
on the effect size |f2| = 0.35, number of predictors = 2, a
= 0.05, and power (1-B) = 0.90, the sample size was
calculated as 40. The post-hoc power analysis was
performed after the study, and it was found to be 99.9%
and 90.7% for the regression models with a statistical
significance of o = 0.05, R%2adj = 0.445 and 0.260,
number of predictors = 2, and sample size = 40.

Data Collection Tools

Face-to-face interviews were conducted to obtain
research data between June 2023 and September 2023.
"The Gross Motor Function Measure (GMFM-66)", "The
Pediatric Balance Scale (PBS)", "The Timed Up and Go
test (TUG) and The Functional Mobility Scale (FMS)"
and "The BTS G-Walk Spatiotemporal Gait Analysis
System" were employed to evaluate the gross motor
function, balance, functional mobility, and quantitative
gait parameters, respectively. "The Canadian Occupa-
tional Performance Measure (COPM)" was employed to
evaluate participation.

GMFM-66 was used to evaluate the gross motor
functions of children with UCP. It is a valid, reliable, and
sensitive instrument performed in children with CP to
evaluate five dimensions of gross motor function: (A)
lying and rolling, (B) sitting, (C) crawling and kneeling,
(D) standing, and (E) walking, running and jumping. In
this study, only the D and E dimensions were used in
accordance with the functional level of children with
UCP at GMFCS I and II levels.13

PBS was employed to evaluate the balance of children
with UCP. It, which is frequently used as a valid and
reliable scale in children with CP, contains items for the
static and anticipatory balance. It involves 14 items, and
each item is scored between 0 and 4; the highest possi-
ble score is 56.14 Erden et al. translated the scale into
Turkish and demonstrated its validity (concurrent va-
lidity: r=0.692 and p<0.001) and reliability (ICC for
interobserver agreement=0.915; ICC for intraobserver
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agreement=0.927; Cronbach’s alpha = 0.857) in evalu-
ating balance in children.15

TUG and FMS were used to evaluate the functional
mobility of children with UCP. The TUG is a valid and
reliable test that measures distinct features including
gait velocity, functional mobility, postural control, and
balance. It was repeated three times, and these three
values were averaged in the analysis.’6 The FMS is a
valid and reliable tool for evaluating functional mobility
in children with CP, regarding the use of assistive
devices at 3 different distances (500 meters-community,
50 meters-school, and 5 meters-indoor). FMS scores of
children with UCP were recorded by asking their
parents.l?

BTS G-Walk Spatio-Temporal Gait Analysis System was
employed for evaluating the gait parameters of children
with UCP. In this system, the data collected by the sen-
sor fixed at the child's L5-S1 level is transferred to a
computer via Bluetooth signals. It, which enables gait
analysis by collecting 3D kinematic data, provides for a
comparison of the right and left lower extremities. The
children with UCP were instructed to walk three times
in a 10-meter indoor area, and the average of the three
measures was taken into account for statistical analy-
sis.18

The participation of children with UCP was evaluated by
COPM. It is an individual-centered tool for identifying
participation restrictions and prioritizing these restric-
tions in occupational performance areas.’® In the
adapted version of COPM for children, parents identify
their child's 5 most important occupational problems
without any intervention by the evaluator and score
their child's performance and satisfaction with that per-
formance for each problem on a scale of 0-10. Higher
scores demonstrate higher performance and satisfac-
tion.20

Statistical Analysis

All statistical analysis was conducted using the IBM
SPSS Statistics for Windows v26.0 (SPSS Inc., Chicago,
USA). The normal distribution of continuous variables
was assessed with visual (histograms and probability
graphics) and analytic methods (Kolmogorov-Smirnov
and Shapiro-Wilk tests), and all variables except age and
BMI were found to be normally distributed.The associa-
tion between dichotomous variables and continuous
variables was examined with the “Point-Biserial Corre-
lation Coefficient”, and the association between continu-
ous variables was examined with the “Spearman or
Pearson Correlation Coefficient”, as appropriate.2! Cor-
relation coefficients between 0.05-0.30 indicated a low
correlation, 0.30-0.40 indicated a low-to-moderate cor-
relation, 0.40-0.60 indicated a moderate correlation,
0.60-0.70 indicated a good correlation, 0.70-0.75 indi-
cated a strong correlation and 0.75-1.00 indicated an
excellent correlation.22 “Multiple Linear Regression
Analysis” was performed to identify the factors affecting
COPM-performance and COPM-satisfaction scores using
the possible variables determined in previous analyses.
Before the analysis, it was justified that the assumptions
(independence of observations, linear relationship be-
tween independent variables and dependent variable,
homosced asticity, normally distributed residuals) were
met. The factors showing a significant correlation with
the COPM-performance and COPM-satisfaction scores

with a coefficient above 0.30 were examined in terms of
multicollinearity, and only one clinically significant pa-
rameter showing multicollinearity (correlation coeffi-
cient >0.80) was included in the models. The models’ fit
was evaluated with appropriate goodness-of-fit and
residual statistics (adjusted R?, residuals vs. fitted plot,
and Q-Q plot, residuals vs. predictor plot). A p-value less
than 0.05 was determined as an indicator of statistical
significance.2!

RESULTS

The study comprised 40 children with UCP with a me-
dian age of 11 (7-12) years, of whom 20 (50%) were
female. The mean scores for the PBBS, GMFM-66/
D,GMFM-66/E, COPM-performance, and COPM-
satisfaction were 48.48+5.04, 48.37+6.37, 12.02+2.18,
22.4+8.84, and 23.15+10.42, respectively. Additional
details about the sociodemographic and clinical charac-
teristics of the children are provided in Table 1.

Gender, more affected side, and GMFCS level were not
significantly associated with COPM-performance and
COPM-satisfaction scores(p>0.05).COPM-performance
score had low-to-moderate associations with FMS
(r=0.331, p<0.001) and pelvic tilt symmetry (r=0.363,
p=0.037), as well as moderate associations with ca-
dence (r=0.578, p<0.001), gait cycle duration (LAS) (r=-
0.608, p<0.001), and gait cycle duration (MAS) (r=-
0.417, p=0.007). However, there was no association of
COPM-performances core with PBBS, TUG, GMFM-66/D,
GMFM-66/E, and other gait parameters (p> 0.05) (Table
2).

COPM-satisfaction ~ score  had  low-to-moderate
associations with cadence (r=0.382, p=0.015),gait cycle
duration (LAS) (r=-0.339, p=0.033), and stride length
(LAS) (r=0.348, p=0.028), as well as moderate associa-
tion with stride length (MAS) (r=0.464, p=0.003). How-
ever, there was no association of COPM-satisfaction
score with PBBS, TUG,FMS, GMFM-66/D, GMFM-66/E,
and other gait parameters (p>0.05) (Table 2).

At least one of the independent variables in the regres-
sion models was found to be a significant predictor
(factor) and the models were generally significant
(COPM-performance: F(2.39)=16.647 and p<0.001,
COPM-satisfaction: F(2.39)= 7.846 and p=0.001). The
cadence (B=0,327, p<0.001) and FMS(B=6,599,
p=0.003) had significant positive effects onthe COPM-
performance score (model 1). They accounted for about
45% of the variance in the COPM-performance score
(R22¢j=0.445). The cadence (B=0.188, p=0.044) and
stride length (LAS)(B=0.137, p=0.008) had significant
positive effects on the COPM-satisfaction score (model
2). They accounted for 26% of the variance in the COPM
-satisfaction score(R2.4j=0.260)(Table 3).

DISCUSSION

In the current study, we studied the gait- and balance-
related factors affecting participation in children with
UCP. The findings revealed that cadence and functional
mobility were significant factors affecting participation
performance, while cadence and stride length of the
more affected side were significant factors affecting
participation satisfaction.

To our knowledge, there exists no study dealing with
the effect of gait parameters on participation. Thus, the

170 Saghk Bilimleri Dergisi (Journal of Health Sciences) 2024; 33 (2)



Celik HI, Kemer SN

Table 1. The sociodemographic and clinical characteristics of the children with UCP (n=40)

Age (years) 11(7-12)
BMI (kg/m?) 19.11 (17.33-21.33)
PBBS 48.48+5.04
TUG 7.49+2.14
FMS 5.43+0.5
GMFM-66/D (standing) 48.37+6.37
GMFM-66/E (walking, running, jumping) 12.02+2.18
Gait Parameters
Cadence (step/min) 113.92+16.35
Gait Velocity (m/s) 1.18+0.26
Gait Cycle Duration (s)
LAS 1.11+0.19
MAS 1.12+0.17
Stride Length (Min)
LAS 1.19+0.23
MAS 1.2+0.22
Stride Lenght (%)
LAS 96.37+32.8
MAS 99.04+30.35
Step Lenght (%)
LAS 48.57+3.51
MAS 50.99+3.64
Stance Phase (%)
LAS 61.69+3.07
MAS 59.5+3.91
Swing Phase (%)
LAS 38.46+3.22
MAS 50.14+64.14
First Double Support Phase (%)
LAS 10.89£2.21
MAS 10.43£2.47
Single Support Phase (%)
LAS 39.74+3.71
MAS 38.15+3.01
Gait Symmetry 83+11.67
Pelvic Tilt Symmetry 33.59+26.71
Pelvic Obliquity Symmetry 84.13+16.24
Pelvic Rotation Symmetry 87.79+16.85
COPM-performance 22.4+8.84
COPM-satisfaction 23.15+10.42
n (%)
Gender
Female 20 (50)
Male 20 (50)
More Affected Side
Right 24 (60)
Left 16 (40)
GMFCS Levels
Level I 18 (45)
Level I 22 (55)

Values are given as X+SD or median (25th/75th centile). X, mean; SD, Standard Deviation; BMI, Body Mass Index; GMFCS, Gross
Motor Function Classification System; PBBS, Pediatric Berg Balance Scale; TUG, Timed Up and Go Test; FMS, Functional Mobility
Scale; GMFM-66, Gross Motor Function Scale Measure; COPM, Canadian Occupational Performance Measure; LAS, Less Affected

Side; MAS, More Affected Side.

current study is the first to show that cadence and
stride length of the more affected side af-
fect participation in children with CP. Bourgeois et al.
reported children with CP had reduced spatiotemporal
gait parameters including cadence and stride length,
which may seriously predispose them toward falls.23
These findings imply that cadence and stride length may
affect participation by causing the child with CP to fall
during activities of daily living. The current study
showed that gait parameters affect not only participa-

tion performance but also participation satisfaction.
This finding, which reveals the perception of children
with CP towards their daily living, has clinical signifi-
cance for rehabilitation specialists. Thus, we suggest
that improving the cadence and stride length of the
more affected side is a key clinical goal in the rehabilita-
tion of children with UCP where the ultimate aim is to
promote participation. On the other hand, the absence
of an effect of gait parameters on participation, with the
exception of cadence and stride length, may be attribut-
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Table 2. Associations of the COPM scores with other variables

COPM-performance

COPM-satisfaction

Gender r 0.132 -0.117
p 0.418 0.474
. r 0.068 0.062
More Affected Side p 0.678 0.702
r -0.154 0.272
GMFCS Level p 0342 0.089
r 0.306 0.123
PBBS p 0.055 0.449
Gait Parameters
Cadence r 0.578 0.382
p <0.001* 0.015*
r -0.608 -0.339
Gait Cycle Duration e P <0.001* 0.033*
Y MAS r -0.417 -0.277
p 0.007* 0.083
LAS r 0.037 0.348
Stride Lenght (%) p 0.823 0.028*
MAS r 0.127 0.464
p 0.434 0.003*
- r 0.363 -0.052
Pelvic Tilt Symmetry p 0.021* 0.752
TUG r 0.301 0.121
p 0.059 0.459
FMS r 0.331 -0.096
p 0.037* 0.555
GMFM-66/D r 0.154 0.126
p 0.342 0.438
GMFM-66/E r 0.193 -0.031
p 0.234 0.851

*p<0.05; r, correlation coefficient; Gross Motor Function Classification System; PBBS, Pediatric Berg Balance Scale; TUG, Timed Up
and Go Test ; FMS, Functional Moility Scale; GMFM-66, Gross Motor Function Scale Measure; COPM, Canadian Occupational Per-
formance Measure; LAS, Less Affected Side; MAS, More Affected Side.

Table 3. Multiple linear regression analysis results of the factors affecting COPM scores

B 95% CI t p VIF
Model 1

Constant -50.641 -79.173/-22.109 -3.596 0.001* -
FMS 6.599 2.322/10.877 3.126 0.003* 1.005
Cadence 0.327 0.196/ 0.458 5.057 <0.001* 1.005
Model 2

Constant -11.820 -32.932/9.293 -1.134 0.264 -
Cadence 0.188 0.005/0.370 2.086 0.044* 1.05
Stride Lenght of MAS 0137 0.039/0.235 2.828 0.008* 1.05

*p<0.05; B, Un standardized coefficient; CI, Confidence Interval; VIF, Variance Inflation Factor; MAS, More Affected Side; COPM,

Canadian Occupational Performance Measure.

Model 1: The dependent variable is COPM-performance, n=40, R2,4=0.445, Model: Backward Method.
Model 2: The dependent variable is COPM-satisfaction, n=40, R2,4j=0.260, Model: Backward Method.

able to the fact that our study population included
GMECS level I-1I children with out severe gait disorders.
The present study revealed that functional mobility
affects participation in school-age children with UCP.
Furtoda et al. stated that functional mobility had a
strong association with the school participation of
children and youths with CP.24 Schenker et al. noted that
children with CP at GMFCS I and II levels had higher
participation in regular school classes or special classes
compared to children at GMFCS levels 111.25Since they
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learn new tasks, establish friend ships, develop social
roles, and their social environments rapidly broaden
during the school-age period, school is one of the most
essential participation areas for children with CP. There
fore, rehabilitation approaches that focus on increasing
functional mobility and environmental adjustments to
address mobility barriers both with in and outside of
the school may promote participation in children with
UCP.

In this study, gender and age did not have a significant
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effect on participation in school-age children with UCP.
Similar to our study, Seyhan-Biyik et al. reported that
gender is not effective in participation in children with
CP.2¢6 In contrast to our study, Reedman et al. stated that
there is a significant association between age and
participation in children with CP at the GMFCS I-III
levels and participation score decreases as age
increases. They speculated that decreased levels of
physical activity and parental control, as well as
children's preference for sedentary leisure time
activities as age increases, may be responsible for this
association.2’” The possible reasons for why there was
no significant association between age and participation
in our study are that children with CP at the GMFCS I-1I
levels have fewer participation restrictions and better
ambulatory levels than children with CP at the GMFCS
III level.28 From this viewpoint, it can be inferred that
children with CP at the GMFCS I-II levels could maintain
their participation despite their increasing age.

This study demonstrated that balance and gross motor
function have no significant effect on participation in
school-age children with UCP. The PBS is used to assess
balance, and scores between 41 and 56 are interpreted
as good balance.2 We consider that balance is not a
significant factor in participation because the children
with CP at the GMFCS I-II levels in our study have good
balance, with an average PBBS score of 48. Vila-Nova et
al. stated that compared to peers without motor
disorders, children with CP at GMFCS II-V participate in
team sports, individual physical activities, and cycling
less frequently.However, they reported no differences
between children with CP in GMFCS I and peers without
motor impairments in terms of physical activity
participation.30 This finding implies that gross motor
function is associated with physical activity
participation only in children with CP at higher levels of
GMFCS. Furthermore, it was noted that children with CP
at the GMFCS I-1I level are less restricted in their
physical activity participation compared to children
with CP at other GMFCS levels.2” Considering that our
study sample consisted of children with UCP at GMFCS I
-II level, we infer that children with CP at lower levels of
GMFCS have a mild motor impairment and that this
motor impairment does not prevent participation.

The present study had several limitations. First, the
convenience sampling method was used to include chil-
dren from Ankara province. Second, our study sample
consisted of school-age children with UCP at the GMFCS
I-II level. These two limitations may weaken the gener-
alizability of the findings and the representativeness of
the sample. Future studies should use random sampling
methods and include participants in other CP types, age
groups, and GMFCS levels. Third, only cross-sectional
associations and effects could be examined due to the
design of our study. Nevertheless, our study may pro-
vide preliminary data and shed light on further longitu-
dinal or experimental studies.

CONCLUSION

This study shows that the factors affecting participation
in children with UCP were cadence, stride length of the
most affected side, and functional mobility. We believe
that awareness of the effect of these factors on
participation may be crucial in guiding participation-
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oriented rehabilitation interventions.
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Yazar Katkilar1: Fikir-HC; Tasarim-HC, SK; Denetleme-
HC; Kaynaklar-HC, SK; Malzemeler-HC, SK; Veri Toplan-
masl ve/veya Islenmesi-HC, SK; Analiz ve/veya yorum-
HC; Literatiir taramasi-HC, SK; Yaziy1 yazan-HC, SK;
Elestirel inceleme-HC, SK.

Cikar Catismasi: Yazarlar herhangi bir ¢ikar catismasi
olmadigini beyan etmislerdir.

Finansal Destek: Bu arastirma herhangi bir finansman
kurulusundan/sektérden destek almamustir.

TesekkKiir: Yok.
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