GUSBD 2025; 14(4): 1321 - 1328
GUIJHS 2025; 14(4): 1321 - 1328

Giimiishane Universitesi Saghk Bilimleri Dergisi
Giimiishane University Journal of Health Sciences

Arastirma Makalesi
Original Article

Investigation of The Effect of Gross Motor Function Level on Mental Health and Quality
of Life In Individuals with Spastic Diparetic Cerebral Palsy

Spastik Diparetik Serebral Palsili Cocuklarda Kaba Motor Fonksiyon Seviyesinin Mental Saglik ve Yasam
Kalitesi Uzerine Etkisinin Incelenmesi

Dilan DEMIRTAS KARAOBA!, Hasan BINGOL>

ABSTRACT

This study aimed to investigate the impact of gross
motor function levels on mental health and quality of
life in individuals with spastic diparetic Cerebral Palsy
(CP). A total of 37 individuals with spastic diparetic
CP, aged 13-18 years, were included in this cross-
sectional study. Gross motor functional impairment
was assessed using the Gross Motor Function
Classification System (GMFCS). Mental health was
evaluated via the Revised Child Anxiety and
Depression Scale (RCADS), and quality of life was
measured using the Cerebral Palsy Quality of Life
Questionnaire for adolescents (CPQOL-teen). No
statistically significant differences were observed
among individuals at GMFCS levels I, II, and III
regarding Social Phobia, Panic Disorder, Major
Depressive Disorder, Separation Anxiety Disorder,
Obsessive-Compulsive Disorder, or Total Internalizing
Scale scores (p>0.05). However, significant differences
were found in Generalized Anxiety Disorder and Total
Anxiety Scale scores (p<0.05). Additionally, CPQOL
scores did not differ significantly between groups based
on GMEFCS levels (p>0.05). The findings suggest that
gross motor function level does not significantly affect
quality of life or most mental health parameters in
individuals with diparetic CP, with the exception of
anxiety-related outcomes.

Anahtar Kelimeler: Cerebral Palsy, Diparetic, Mental
Health, Quality of Life

(074

Bu ¢alisma, spastik diparetik Serebral Palsili (SP)
bireylerde kaba motor fonksiyon seviyesinin ruh sagligi
ve yasam kalitesi tzerindeki etkisini incelemeyi
amaglamaktadir. Kesitsel tipteki bu ¢aligmaya, 13-18
yas araliginda spastik diparetik SP tanili 37 birey dahil
edilmistir. Kaba motor fonksiyonel bozuklugun siddeti
Kaba Motor Fonksiyon Smiflandirma  Sistemi
(GMFCS), ruh saghgi Cocuklarda Yenilenmis
Anksiyete ve Depresyon Olgegi (RCADS), yasam
kalitesi ise Serebral Palsi Yasam Kalitesi Olgegi
(CPQOL)-ergen formu ile degerlendirilmistir. GMFCS
seviye I, II ve III olan bireylerin Sosyal Fobi, Panik
Bozukluk, Major Depresif Bozukluk, Ayrilik Kaygisi
Bozuklugu, Obsesif-Kompulsif Bozukluk ve Toplam
Icsellestirme Olgegi sonuglar1 arasinda istatistiksel
olarak anlaml1 bir fark saptanmamuistir (p>0,05). Ancak
Yaygin Anksiyete Bozuklugu ve Toplam Anksiyete
Olgegi puanlarinda gruplar arasinda anlamli fark
gozlenmistir (p<0,05). Ayrica, GMFCS seviyelerine
gore gruplar arasinda CPQOL sonuglar1 agisindan
istatistiksel olarak anlamli bir fark bulunmamistir
(p>0.05). Diparetik SP’li bireylerde kaba motor
fonksiyon seviyesinin, anksiyete disindaki ruh sagligi
parametreleri ve yasam kalitesi iizerinde belirgin bir
etkisi olmadig1 sonucuna varilmistir.
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INTRODUCTION

Cerebral Palsy (CP) is defined as a group
of lifelong conditions caused by non-
progressive brain lesions occurring in early
childhood, affecting the development of
movement and posture (1). These motor
deficits are frequently accompanied by
secondary impairments, including cognitive,
speech, hearing, visual, and behavioral
disorders, as well as epilepsy (2). Among its
clinical presentations, diparetic CP 1is
characterized by a greater involvement of the
lower extremities compared to the upper
extremities (3).

Individuals with CP are at a higher risk for
mental health problems due to various social
and physical risk factors. Physical factors
such as reduced physical activity, sleep
disturbances, and chronic pain further elevate
the risk of developing mental health disorders.
. These physical risk factors for mental health
disorders are commonly reported symptoms
in individuals with CP (4). Despite their
prevalence, the mental health needs of
individuals with CP are often less visible and
frequently  overlooked by  healthcare
practitioners. Emerging evidence indicates
that individuals with CP prioritize social
participation over physical recovery (5, 6).

Impaired motor function and movement
limitations often restrict individuals with CP
from engaging in age-appropriate activities,
which may lead to lower levels of well-being
and quality of life (QoL) (2, 7). QoL is a
multidimensional construct representing a
general assessment of well-being across
various life domainsand is an overall
assessment of health in all areas (8). In clinical
research, physical and mental health are often
integrated into the concept ofhealth-related
quality of life (HRQoL), where mental health
problems serve as significant predictors of
poorer HRQoL outcomes (5, 9).

Studies have shown that QoLand HRQoL
are compromisedin individuals with CP. The
degree of impairment is closely associated

withthe level of independence in daily
activities, the severity of motor impairment,
mobility, clinical limitations, and social
interactions (10). Therefore, identifying the
parameters that influence QoL is crucial. In
pediatric and adolescent populations, QoL is
heavily influenced by functional status (11).
Functional assessments are frequently utilized
as proxies for QoL, under the assumption that
functional status, physical/mental health, and
QoL are interconnected constructs (7).

Gross motor function level, as categorized
by the Gross Motor Function Classification
System (GMFCS), has been associated with
lower HRQoL in several studies (9, 12, 13).
However, this relationship is not consistent
across all sub-dimensions. While mobility is
positively correlated with physical well-
being, its correlation with psychosocial well-
being remains inconsistent (2, 14). Although
current literature  suggestsa weak or
insignificant relationship between motor
functioning and psychosocial QoL domains,
the increased risk of psychosocial problems
necessitates more detailed investigations (15).

Since CP is a lifelong condition,
monitoring and preserving mental health and
QoL is essential for timely intervention and
holistic rehabilitation in pediatric and
adolescent healthcare. Given the
inconsistencies in the literature regarding the
relationship between gross motor function
level, mental health and QoL in individuals
with CP (2, 14) and the lack of studies
focusing on specific CP subgroups, further
research is required. Examining the
relationship between gross motor function
level mental health and QoL in children with
CP in different CP subgroups may help to
clarify this uncertainty. Therefore, this study
specifically focuses on individuals with
diparetic CPto describe their mental health
and QoL and to examine the impactof gross
motor function level/mobility on these
parameters.
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MATERIALS AND METHODS

Study design

This study was designed as a non-invasive,
cross-sectional study to examine the effects of
gross motor function levels on mental health
and QoL in individuals with diparetic CP. The
study protocol was approved by the Bingdl
University  Scientific ~ Research ~ and
Publication Ethics Committee (Approval
number: 24/14; Approval Date: 18.07.2024)
and was conducted in accordance withthe
Declaration of Helsinki. Prior to data
collection,, written informed consent was
obtained from all participants and their legal
guardians.

Participants

The current study included individuals
aged 3-18 years diagnosed with spastic
diparetic CP. Inclusion criteria were: having
the cognitive and communicative capacity to
complete the evaluations, no history of
orthopedic surgery within the last six months,
and no Botulinum toxin (Botox) injections in
the preceding 6 months. Exclusion criteria
included uncontrolled seizures,
musculoskeletal surgeries within the last 6
months that would impede participation and
reluctance or inability to comply with the
evaluation  procedures. Initially, 40
participantswith spastic diparetic CP were
screened, and three were excluded for
notmeeting the inclusion criteria.
Consequently, a total of 37 participantswere
included in the finalanalyses.

Sample size and randomization

A pre-study power analysis was conducted
with a=0.05 and 1—B(power)=0.80. Based on
a predicted difference of 2.19 units in QoL
scores between individuals with spastic
diparetic CP (7.31+3.01) and typically
developing peers (9.50+0.90) (16) a minimum
sample size of 34 subjects was required. The
study population was drawn from Special
Education and Rehabilitation Centers in
Bing6l. Participants meeting the inclusion
criteria were selected from the target
population using a simple random sampling
method.

Measurements

Demographic datasuch as gender, age
(years), weight (kg), height (cm), body mass
index (BMI), and the caregiver's education
level were recorded using a structured form.

The Gross Motor Function Classification
System (GMFCS): The GMFCS was used to
categorize the current gross motor level and
limitations of the participants (17). Functional
levels in the GMFCS range from I to V (I,
walks without restrictions; II, walks with
limitations; III, walks using a hand-held
mobility device; [V, self-mobility with
limitations; V, transported in a manual
wheelchair). This system is widely recognized
as valid, reliable, and stable tool for assessing
functional status across different age groups
(18).

The Revised Child Anxiety and
Depression Scale (RCADS): RCADS was
used to assess mental health. The scale was
developed by Chorpita et al. to measure
anxiety and depression based on DSM-IV
criteria and is available in child and parent
forms (19). The scale consists of 6 subscales,
including general anxiety disorder, separation
anxiety disorder, panic disorder, obsessive-
compulsive disorder, social anxiety disorder,
and major depressive disorder, and a total of
47 items. Items are scored from 0 to 3, with
higher scores indicating increased symptoms
(19). The Turkish version has been validated
for children and adolescents aged 8—17 years
(20). The self-report "child form" was utilized
in this study.

The Cerebral Palsy Quality of Life
Questionnaire (CPQOL): CPQOL is an
instrument that assesses various aspects of
individuals' QoL. It is available in two
versions: the CPQOL-Child for assessing the
quality of life of children aged 4-12, and the
CPQOL-teen for adolescents aged 13-18 (21).
In our study, CPQOL-Teen, which is based on
the statements of the participants, was used.
The questionnaire consists 72 questions across
six domains: general well-being and
participation, communication, and physical
health, school environment, social well-being,
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and attitudes toward disability. The total score
ranges from 0 to 100, where higher scores
represent superior QoL (22).

Statistical analysis

Data were analyzed using SPSS 27 version.
Normality was evaluated with visual
(probability and histogram plots) and
analytical methods (Kolmogorov-Smirnov
and Shapiro-Wilk tests). Categorical variables
were expressed as frequencies (n) and
percentages (%), while continuous variables
were presented as mean =+ standard deviation
or median (min-max). Since the data did not

meet normality assumptions, Kruskal Wallis
test was used for the comparison of three
groups. In cases of statistical significance,
post-hoc tests were applied to determine
which pairwise comparisons caused the
relevant difference. The level of significance
was set at p<0.05.

Limitations

Our study has certain limitations, including
the absence of a control group and the lack of
participants representing GMFCS levels 1V
and V.

RESULTS AND DISCUSSION

A total of 37 adolescents with spastic
diparetic CP (aged 13-18 years) were
included in the study. The participants'
functional levels ranged from GMFCS Level
I to 1I. Demographic and clinical
characteristics are summarized in Table 1.

Table 1. Demographic and Clinical Characteristics
of Participants

Variable X SS
Age Age 14,57 1,9
n %
Gender Female 19 51,4
Male 18 48,6
Psychiatric Yes 7 18,9
treatment No 90
. 81,1
history
Psychiatric Yes 4 10,8
drug use No 33 89,2
GMFCS Levell 17 45,9
Level I 12 32,4
Level 8
I 21,6
CFCS Levell 31 83,8
Level Il 3 8,1
Level 3 8,1
111

GMFCS, Gross Motor Function Classification System;
CFCS, Communication Function Classification System; X,
Ortalama; SS, Standart Sapma

The RCADS scores across GMFCS levels are
presented in Table 2. Comparative analysis of
RCADS subscales—including

Social Phobia, Panic Disorder, Major
Depressive Disorder, Separation Anxiety
Disorder, Generalized Anxiety Disorder
(GAD), Obsessive-Compulsive Disorder,
Total Anxiety, and Total Internalizing
Scale—revealed no statistically significant
differences between GMFCS levels I, II, and
III (p>0.05), with the exception of GAD and
Total Anxiety scores (p<0.05). Post-hoc
pairwise comparisons indicated that the
significant  difference in GAD scores
originated from comparisons between Group
1-Group 2 and Group 1-Group 3. For the
Total Anxiety Scale, a significant difference
was observed specifically between Group 1
and Group 2.

The CPQOL-teen results according to
GMFCS levels are detailed in Table 3. No
statistically significant differences were found
between the groups across any CPQOL
domains based on functional levels (p>0.05).
Additionally, Kruskal-Wallis test results
showed no significant differences between
groups regarding psychiatric medication use
or history of psychiatric treatment.
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Table 2. Revised Child Anxiety and Depression Scale Results According to Participants' Mobility Levels

Difference
Between Groups
GMFCS
(Post-Hoc Tests)
%%
I I 111 p*
RCADS subdimensions Median Median Median

(min-maks)  (min-maks)  (min-maks)

Social phobia 8,50(1-13) 11(5-21) 10,50(3-15) 0,065 -
Panic disorder 4(0-8) 4(0-13) 6(0-18) 0,649 -
Major depressive disorder 6(2-11) 8(0-17) ?’25)0(2' 0,620 )
Separation anxiety disorder 5,50(2-12) 5(0-13) 4,50(2-12) 0,497 -
Generalized anxiety disorder 4,50(1-12) 9(2-16) 8,500-17) 0,042 II-IIIII
Obsessive compulsive 2(0-9) 7(0-11) 4(0-10) 0,301 -
disorder

Total Anxiety Scale 23,50(15-49) 36(17-46) 38(15-61) 0,035 I-11
Total Internalizing Scale 31,50(25-60) 43(20-59) 45,50(17-70) 0,097 -

* Kruskal Wallis Testi; **, Mann-Whitney U Testi; GMFCS, Gross Motor Function Classification System; RCADS, Revised Child Anxiety and

Depression Scale

Table 3. Cerebral Palsy Quality of Life Questionnaire Results According to Participants' Mobility Levels

GMFCS
I 1 I p*
CPQOL subdimensions Median Median Median
(min-maks) (min-maks) (min-maks)
G | wellbei d particivati 75,50 69,49 64,42 0,524
eneral wellbeing and participation (47.02-84.14) (46,42-82,19) (39,28-88,09)
o . 71,37 65,85 60,95 0,432
Communication and physical health (28.78-79.84) (51,56-83,87) (49,21-82.81)
81,25 73,56 67,87 0,469
School wellbeing (39,06-96,21) (58,56-90,93) (47,68-
100)
. . 92,28 85,71 85,78 0,314
Social wellb ’ ’ i ’
octal wellbeing (48,20-100) (66,07-100) (57,14-96,42)
. . 75 73,20 51,25 0,078
Feelings about functioning (17.1-100) (39.20-97.10) (15-85.5)

* Kruskal Wallis Testi; p<0,05; GMFCS, Gross Motor Function Classification System; CPQOL, Cerebral Palsy Quality of Life Questionnaire

This study investigated the impact of gross
motor function levels on mental health and
QoL in individuals with diparetic CP. The
findings suggest that gross motor function
level does not significantly influence QoL
subscales or most mental health parameters,
except for anxiety-related outcomes.

While previous research has highlighted
significant mental health challenges in
children and adolescents with CP (23, 24) the
specific factors driving these issues remain

under-investigated. In our study, although
individuals at GMFCS Level III had higher
mean scores for anxiety and depression
symptoms compared to Level II, and Level 11
higher than Level I, these differences were not
statistically significant. Notably, only anxiety-
related subparameters significantly differed,
with GMFCS Level I participants exhibiting
higher anxiety symptoms.

This finding may be attributed to the
"social comparison" phenomenon; individuals
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with milder disabilities (Level I) may more
frequently compare themselves with non-
disabled peers, potentially leading to
increased psychological distress. Supporting
this, some literature suggests that mental
health  diagnosis rates are inversely
proportional to GMFCS severity, with higher-
functioning children often facing greater
psychological pressure (25). Similarly, young
adults at GMFCS levels III-V have been
reported to perceive their mental health more
positively than those at levels I-1I (26). Salie
et al. argued that individuals with more severe
physical impairments (Levels IV-V) might
adapt to their limitations relative to peers,
whereas those at Levels [-III may maintain
higher expectations for physical achievement,
which is associated with increased anxiety and
depression (27). Conversely, other studies
found no such GMFCS-related differences in
mental health (28).

Regarding QoL, we utilized the CPQOL-
teen due to its strong psychometric properties
and its ability to evaluate well-being and
participation rather than just functional
performance (29,30). Our results showed that
while Level 1 participants had higher
descriptive QoL scores than Level II, and
Level II higher than Level III, these

differences did not reach statistical
significance. This aligns with several studies
reporting no direct relationship between
GMFCS levels and health-related quality of
life (HRQoL) (23, 31-33).

However, the literature remains divided.
Some researchers have found that motor
severity predicts physical well-being domains
but has a weak or non-existent relationship
with psychosocial domains (13, 34, 35, 36).
The inconsistencies in these results may stem
fromdifferences in  assessment  tools,
participant characteristics across studies, or
grouping strategies. In addition, based on the
knowledge that gross motor function levels
may be a greater factor related to the QoL in
children with more severe disorders (37), our
study focused exclusively on GMFCS levels
I, 11, and III. The exclusion of levels IV and V
(more severe impairment) may have limited
our ability to detect a broader functional effect
on QoL. In addition, differences in the
grouping of participants may have affected
this result. In our current study, GMFCS
levels were considered as 3 separate groups I,
II, and III, while in some studies, GMFCS
levels were grouped differently (GMFCS I-III
and IV-V) (23).

CONCLUSION AND RECOMMENDATIONS

In conclusion, this study demonstratesthat
gross motor function level, as classified by the
GMFCS, does not significantly impact the
majority of mental health parameters or the
overall QoL in individuals with spastic
diparetic Cerebral Palsy. However, a notable
exception was observed regarding anxiety;
individuals with higher functional levels
(GMFCS Level I) exhibited significantly
higher anxiety symptoms compared to those
with greater motor limitations. This finding
underscores the importance of monitoring
psychological well-being even in individuals
with mild physical involvement.

Based on these findings, it is recommended
that professionals and rehabilitation teams
adopt a holistic approach that integrates
mental health screenings into routine physical
assessments. For future research, larger and
more diverse cohorts -including participants
across all functional levels (GMFCS I through
V) - should be utilized.  Furthermore,
longitudinal studies with balanced group sizes
across different GMFCS levels are necessary
to better understand the long-term trajectories
of mental health and QoL in this population.

1326



GUSBD 2025; 14(4): 1321 - 1328
GUIJHS 2025; 14(4): 1321 - 1328

Giimiishane Universitesi Saghk Bilimleri Dergisi
Giimiishane University Journal of Health Sciences

Arastirma Makalesi
Original Article

REFERENCES

1. Rosenbaum P, Paneth N, Leviton A, Goldstein M, Bax M,
Damiano D, et al. A report: the definition and classification of
cerebral palsy April 2006. Dev Med Child Neurol Suppl
2007;109:8-14. doi:10.1111/j.1469-8749.2007.tb12610.x

2. Livingston MH, Rosenbaum PL, Russell DJ, Palisano RJ. Quality
of life among adolescents with cerebral palsy: what does the literature
tell us? Dev Med Child Neurol. 2007;49(3):225-231.
doi:10.1111/5.1469 8749.2007.00225.x

3. Dodd KJ, Imms C, Taylor NF. Physiotherapy and occupational
therapy for people with cerebral palsy: a problem-based approach to
assessment and management. Chichester: John Wiley & Sons; 2010.
doi:10.1111/5.1469-8749.2007.00516.x

4. Whiteford HA, Degenhardt L, Rehm J, Baxter AJ, Ferrari AJ,
Erskine HE, et al. Global burden of disease attributable to mental and
substance use disorders: findings from the Global Burden of Disease
Study 2010. Lancet. 2013;382(9904):1575—1586.
doi:10.1016/S0140-6736(13)61611-6

5. Colver A, Rapp M, Eisemann N, Ehlinger V, Thyen U, Dickinson
HO, et al. Self-reported quality of life of adolescents with cerebral
palsy: a cross-sectional and longitudinal analysis. Lancet.
2015;385(9969):705-716. doi:10.1016/S0140-6736(14)61229-0

6. Shikako-Thomas K, Dahan-Oliel N, Shevell M, Law M, Birnbaum
R, Rosenbaum P, et al. Leisure participation and quality of life in
school-aged children with cerebral palsy. Int J Pediatr.
2012;2012:387280. doi:10.1155/2012/387280

7. Rosenbaum PL, Livingston MH, Palisano RJ, Galuppi BE, Russell
DJ. Quality of life and health-related quality of life of adolescents
with cerebral palsy. Dev Med Child Neurol. 2007;49(7):516-521.
doi:10.1111/j.1469-8749.2007.00516.x

8. Bjornson K, McLaughlin J. The measurement of health-related
quality of life in children with cerebral palsy. Eur J Neurol. 2001;8
Suppl 5:183-193. doi:10.1046/j.1468-1331.2001.00051.x

9. Dickinson HO, Parkinson KN, Ravens-Sieberer U, Schirripa G,
Thyen U, Arnaud C, et al. Self-reported quality of life of 8—12-year-
old children with cerebral palsy: a cross-sectional European study.
Lancet. 2007;369(9580):2171-2178. doi:10.1016/S0140-
6736(07)60865-5

10. Mann K, Tsao E, Bjornson KF. Physical activity and walking
performance: influence on quality of life in ambulatory children with
cerebral palsy. J Pediatr Rehabil Med. 2016;9(4):279-286.
doi:10.3233/PRM-160395

11. Davis E, Waters E, Mackinnon A, Reddihough D, Graham HK,
Mehmet-Radji O, et al. Paediatric quality of life instruments: a review
of the impact of the conceptual framework on outcomes. Dev Med
Child Neurol. 2006;48(4):311-318.
doi:10.1017/S0012162206000673

12. Maher CA, Olds T, Williams MT, Lane AE. Self-reported quality
of life in adolescents with cerebral palsy. Phys Occup Ther Pediatr.
2008;28(1):41-57. doi:10.1300/J006v28n01_04

13. Vargus-Adams J. Health-related quality of life in childhood
cerebral palsy. Arch Phys Med Rehabil. 2005;86(5):940-945.
doi:10.1016/j.apmr.2004.10.036

14. Shelly A, Davis E, Waters E, Mackinnon A, Reddihough D, Boyd
R, et al. The relationship between quality of life and functioning for
children with cerebral palsy. Dev Med Child Neurol.
2008;50(3):199-203. doi:10.1111/].1469-8749.2007.02028.x

15. Janssen CG, Voorman JM, Becher JG, Dallmeijer AJ, Schuengel
C. Course of health-related quality of life in 9—16-year-old children
with cerebral palsy. Disabil Rehabil. 2010;32(4):344-351.
doi:10.3109/09638280903022147

16. Calley A, Williams S, Reid S, Blair E, Valentine J, Girdler S, et
al. Activity, participation and quality of life in children with and
without spastic diplegia cerebral palsy. Disabil Rehabil.
2012;34(15):1306-1313. doi:10.3109/09638288.2012.667629

17. Palisano RJ, Rosenbaum P, Bartlett D, Livingston MH. Gross
motor function classification system expanded and revised
(GMFCS-E&R). CanChild Centre for Childhood Disability
Research; 2007.

18. Morris C, Bartlett D. Gross motor function classification system:
impact and utility. Dev Med Child Neurol. 2004;46(1):60—65.
doi:10.1017/S0012162204000120

19. Chorpita BF, Yim L, Moffitt C, Umemoto LA, Francis SE.
Assessment of DSM-IV anxiety and depression symptoms in
children. Behav Res Ther. 2000;38(8):835-855. doi:10.1016/S0005-
7967(99)00130-6

20. Gérmez V, Kilingaslan A, Orengiil AC, Ebesutani C, Kaya I, Ceri
V, et al. Psychometric properties of the Turkish version of the
Revised Child Anxiety and Depression Scale. Psychiatry Clin
Psychopharmacol. 2017;27(1):84-92.
doi:10.1080/24750573.2017.1297494

21. Davis E, Davern M, Waters E, Boyd R, Reddihough D,
Mackinnon A, et al. Cerebral palsy quality of life questionnaire for
adolescents (CP QOL-Teen) manual. Melbourne: University of
Melbourne; 2013.

22. Davis E, Mackinnon A, Davern M, Boyd R, Waters E, Graham
HK, et al. Description and psychometric properties of the CP QOL-
Teen. Res Dev Disabil. 2013;34(1):344-352.
doi:10.1016/j.ridd.2012.08.018

23. Alsem M, Ketelaar M, Verhoef M. Health-related quality of life
in preschool children with cerebral palsy. Disabil Rehabil.
2013;35(8):686—693. doi:10.3109/09638288.2012.705947

24. Parkes J, White-Koning M, Dickinson HO, Thyen U, Arnaud C,
Beckung E, et al. Psychological problems in children with cerebral
palsy. J Child Psychol Psychiatry. 2008;49(4):405-413.
doi:10.1111/.1469-7610.2007.01828.x

25. Bhatnagar S, Mitelpunkt A, Rizzo JJ, Zhang N, Guzman T,
Schuetter R, et al. Mental health diagnoses risk among individuals
with cerebral palsy. JAMA Netw Open. 2024;7(7):¢2422202.
doi:10.1001/jamanetworkopen.2024.22202

26. Jacobson DN, Lowing K, Tedroff K. Health-related quality of
life, pain, and fatigue in young adults with cerebral palsy. Dev Med
Child Neurol. 2020;62(3):372-378. doi:10.1111/dmcn.14388

27.Salie R, Eken MM, Donald KA, Fieggen AG, Langerak NG. Pain,
quality of life and mental health in cerebral palsy. Disabil Rehabil.
2022;44(17):4672-4680. doi:10.1080/09638288.2021.1958060

28. Bjerngaas H, Hysing M, Elgen I. Psychiatric disorders in children
with cerebral palsy. Res Dev Disabil. 2012;33(4):1287—-1293.
doi:10.1016/j.ridd.2012.02.017

29. Bartlett DJ, Palisano RJ. Physical therapists’ perceptions of
factors influencing motor abilities. Phys Ther. 2002;82(3):237-248.

30. Carlon S, Shields N, Yong K, Gilmore R, Sakzewski L, Boyd R.
Psychometric properties of quality of life measures. BMC Pediatr.
2010;10:1-11. doi:10.1186/1471-2431-10-81

31. Wake M, Salmon L, Reddihough D. Health status of Australian
children with cerebral palsy. Dev Med Child Neurol.
2003;45(3):194-199. doi:10.1111/j.1469-8749.2003.tb00930.x

32. Power R, Galea C, Muhit M, Heanoy E, Karim T, Badawi N, et
al. Predictors of proxy-reported quality of life in Bangladesh. BMC
Public Health. 2020;20:1-10. doi:10.1186/s12889-020-8357-0

33. Radsel A, Osredkar D, Neubauer D. Health-related quality of life
in cerebral palsy. Zdr Varst. 2017;56(1):1-10. doi:10.1515/sjph-
2017-0006

34, Rapp M, Eisemann N, Arnaud C, Ehlinger V, Fauconnier
J, Marcelli M, et al. Predictors of parent-reported quality of life. Res
Dev Disabil. 2017;62:259-270. doi:10.1016/j.ridd.2017.01.007

1327



GUSBD 2025; 14(4): 1321 - 1328 Giimiishane Universitesi Saghk Bilimleri Dergisi Arastirma Makalesi
GUIJHS 2025; 14(4): 1321 - 1328 Giimiishane University Journal of Health Sciences Original Article

35. Tan SS, van Meeteren J, Ketelaar M, Schuengel C, Reinders-
Messelink HA, Raat H, et al. Long-term trajectories of quality of life
in cerebral palsy. Arch Phys Med Rehabil. 2014;95(11):2029-2039.
doi:10.1016/j.apmr.2014.06.003

36. Lai CJ, Chen CY, Chen CL, Chan PYS, Shen IH, Wu CY.
Longitudinal changes in health-related quality of life. Res Dev
Disabil. 2017;61:11-18. doi:10.1016/j.ridd.2016.11.007

37. Chen CM, Chen CY, Wu KP, Chen CL, Hsu HC, Lo SK. Motor
factors associated with quality of life. Am J Phys Med Rehabil.
2011;90(11):940-947. doi:10.1097/PHM.0b013e3182307¢06

1328



