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ABSTRACT

Objective: This study aimed to evaluate physical activity
and physical fitness in adolescents with cerebral palsy.

Material and Methods: Forty individuals (20 cerebral
palsy and 20 asymptomatic adolescents) were included in
the study. Physical activity levels were measured by
Physical Activity Questionnaire for Adolescents; balance,
agility, flexibility and arm movement speed, which are
physical fitness parameters, were evaluated with Eurofit
test battery; lower extremity muscle strength was evaluated
with  Muscle Force Evaluation Form; functional
independence in the quality of life the individuals was
evaluated with Functional Independence Measurement
scales and cardiopulmonary endurance was assessed by 6-
minute walking test.

Results: In statistical analysis, there was no significant
difference between two groups for the assessment of agility,
6-minute walk test, flexibility, arm movement speed,
balance. There was a significant difference in physical
activity and functional independence in favor of
asymptomatic group.

Conclusion: As aresult of our study, it was determined that
the levels of physical activity and physical fitness of the
adolescents with cerebral palsy were lower. We believe that
it is important to direct these individuals to sports and
recreational activities, to increase their physical activity and
fitness levels, and to reduce difference with their
asymptomatic peers.

Keywords: Cerebral palsy, physical endurance, physical
activity, physical fitness, quality of life.

0z

Amag¢: Bu calismanin amaci, serebral palsili addlesan
bireylerde fiziksel aktivite ve fiziksel uygunluk seviyelerinin
degerlendirilmesidir.

Gere¢ ve Yontemler: Kirk addlesan (20’si serebral palsili,
20’si saglikli adolesan) galismaya dahil edildi. Bireylerin
fiziksel aktivitelerini degerlendirmek igin Adélesan Fiziksel
Aktivite Olgegi; fiziksel uygunluklar1 degerlendirmek igin
Eurofit bataryasinin ilgili parametrelerinin kullanildig: siirat,
esneklik ve denge degerlendirme formu; kardiyopulmoner
enduranst degerlendirmek i¢in 6 dakika yiiriime testi; giinlik
yasam aktivite bagimsizligini degerlendirmek i¢in Fonksiyonel
Bagimsizhk Olgiiti ve alt ekstremite kas kuvvetini
degerlendirmek icin Kas Kuvveti Degerlendirme Formu
kullanildi.

Bulgular: Yapilan istatistiksel analizde; c¢eviklik, 6 dakika
ylriime testi, esneklik, kol hareket hizi, denge
degerlendirmesinde iki grup arasinda anlamli fark bulunmadi.
Fiziksel aktivite ve fonksiyonel bagimsizlik agisindan saglikli
grup lehine anlamli bir fark vardi.

Sonug: Calismamiz sonucunda serebral palsili addlesanlarin
fiziksel aktivite ve fiziksel uygunluk seviyelerinin daha diigiik
oldugu tespit edildi. Bireylerin spor ve rekreasyonel
aktivitelere yonlendirmenin 6nemli oldugu, bu sayede fiziksel
aktivite ve uygunluk seviyelerinin artirilabilecegini ve saglikli
akranlariyla aradaki farkin azalacagini diisiiniiyoruz.

Anahtar Kelimeler: Serebral palsi, fiziksel dayaniklilik, fiziksel
aktivite, fiziksel uygunluk, yasam kalitesi.
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INTRODUCTION

Cerebral palsy (CP) is a condition which can affect the
sense, perception, cognition, communication, behaviors
with non-progressive posture and motion disorders of
the fetal brain or infant’s brain. The problems in
musculoskeletal system like spasticity, dyskinesia,
hyperreflexia, excessive coactivation of the antagonist
muscles in individuals with CP could trigger other
problems which occur in the functional activities like in

motor control, walking and grip (1).

Physical activity is defined as any body movements that
result in energy consumption in everyday life (2).
Increase in activity has beneficial effects such as
cardiorespiratory fitness, muscle strength, endurance
and decrease in body fat. In the psychosocial benefits,
there are decreases in anxiety and depression, increases
in quality of life and self-confidence development (3).
Individuals with CP avoid participating in physical
activity since they face many problems causing
limitations in their daily life activities. However, to
avoid the harmful consequences of the cardiovascular
and metabolic problems in adulthood, it is important to
determine physical activity and fitness levels in
individuals with CP to change behaviors in the early
stages (4).

As adolescents with CP have low cardiorespiratory
fitness levels and widespread muscle weakness (5),
research on estimating their physical fitness levels and
improving their daily functioning is important for
therapists and researchers (6,7). People with CP spend
more energy in exercise and physical activity than
normal individuals. Equipment aggravates this situation.
This may be important in terms of fatigue, decreased

motivation and increased cardiac load (8,9).

Moreover, current data on anaerobic tests and training
for adolescents with CP are inadequate as movements in
childhood mostly include short-term high-intensity
activity explosions and then short-term resting periods

(10). Although CP is an area in which physiotherapists

play an effective role, it was noteworthy that few studies
were conducted especially in the adolescent age group.
With this study, we think that more specific approaches
are important in areas such as physical activity and
functional independence in adolescents with CP, and
that the results of our study will be a reference value for
future studies. Therefore, this study aimed to examine
physical fitness and physical activity in adolescents with
CP.

MATERIALS AND METHODS

Participants

Forty individuals were included in the study. The study
was carried out between November 2018 and May 2019.
The World Health Organization has defined the age
range of 10-19 as the adolescent period (11). Therefore,
20 participants, aged between 10 and 18, who were
enrolled in the study had adolescent hemiparetic and
diparetic CP. Twenty adolescents without any motor
impairment who were the relatives of the patients
coming to Special Education and Rehabilitation Center
in Turkey were also included in the study. Power
analysis was performed to determine the sample size to
be included in the study. G* Power (version 3.1.9.2)
package program was used for power analysis. As a
result of the power analysis performed in this study, the
effect size between the two groups with at least 40
adolescents (2 groups of at least 20 people) with 95%
confidence level(with 0.05 margin of error) and 90%
power analysis the effect size was found to be large
(d:0.9).

The inclusion criteria for the individuals with CP were
having diagnosed with hemiparetic or diparetic CP,
being between the ages of 10 and 18, being Level 1 or 2
according to the Gross Motor Function Classification
System (GMFCS), and cooperation for independent
walking and evaluation without orthotics-orthosis. The
inclusion criteria for the adolescents without motor

impairments were being between the ages of 10 and 18,
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volunteering, not having any mental, orthopedic,
neurological problems, and being able to communicate
for evaluation. The individuals who had joint
contractures, whose spasticity levels were bigger than 3
according to the Modified Ashworth Scale, those who
were injected with botulinum toxin in the last six
months, and individuals with any cardiopulmonary or

systemic disorders were excluded from the study.
Ethics

The study was approved by the Kirikkale University
Ethics Committee of Non-interventional Research (date:
24/10/2018; issue number: 2018.10.11). Each individual
was informed about the method and purpose of the
study; and informed consent forms were received from
the individuals who were 18 years and older. For the
individuals who were under 18 years of age, these forms
were signed by their parents of first degree showing that
every individual participated voluntarily in the study.
This study was performed in accordance with the
Helsinki Declaration Principles. In addition, this study

was based on a thesis project.
Measuring Tools

The ages, genders, weights, heights, body mass indices,
education level, health insurance type, birth etiologies,
and number of brother or sister were questioned to
determine the sociodemographic characteristics of all
individuals. In addition, the wuse of orthesis,
accompanying problems, and status of receiving special
and formal education were evaluated for individuals
with CP. The GMFCS was used to determine the level
of motor function of the individuals with CP while the
Adolescent Physical Activity Scale (PAQ-A) was used
to evaluate the physical activity levels of all individuals.
The physical fitness was evaluated with the Speed,
Flexibility and Balance Assessment Form in which were
the relevant parameters of the Eurofit Battery.
Cardiopulmonary endurance was evaluated with 6-
minute walking test (6MWT) while the daily life activity

independence was evaluated with the Functional

Independence Measurement Scale (FIM), and lower
extremity muscle strength was evaluated with Muscle

Force Evaluation Form.

GMFCS is based on the actions started by the child, and
emphasizes sitting, displacement, and mobility. The
main criterion in the 5-level classification system is that
the differences between the levels are significant in daily
life (12).

PAQ-A is a scale used to remind the activities carried
out in the last 7 days. It gives an idea of the participants
about general physical activity habits within 24 hours
(13). Its validity and reliability in Turkish were tested by
Tanir et al (13).

For balance, a 50-cm long, 4-cm high and 3-cm wide
metal or wooden beam was used in the Flamingo
Balance Test. During this test, the subject tried to stand
on the long axis of the beam for as long as possible,
which is similar to a Flamingo stance. The disruptions
in the balance in 1 minute were counted. In case there
were more than 15 losses of balance in the first 30
seconds, the test was ended, and zero point was given to
the subject. It is a valid and reliable test which is used in
Turkey (14).

In measuring the arm movement speed (Plate Tapping),
the individual tried to touch 2 discs quickly with the self-
selected hand. Two 20-cm diameter plastic discs were
lined up on a table. The distance of the two discs to each
other from the central point was 80 cm (the edges with
60 cm distance). The 30 x 20 cm rectangular plate was
placed on a place that was equal to two discs. The best
score was recorded as the result. The score was recorded
as the time that passed to touch each disc for 25 times

(50 contacts) and as the decimal of a second (14).

For flexibility, the Sit-and-Stretch Test was used. The
subject sat in front of a 35-cm long, 45-cm wide and 32-
cm high box. After resting the feet on the inner side of
the box, the subject tried to reach out three times with
both hands, and the average of 3 values was recorded
(14).
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To measure the speed of running, 10x5 Shuttle Run and
cones or lines that were 5 meters apart from each other
were prepared. The subject stood behind the start line.
With the “Start” command, the subject ran with both feet
across the two lines as fast as possible, crossing the
opposite line, and returning to the start line. The subject
repeated it 10 times until a total of 50 meters, and the

running time was recorded (14).

In the 6MWT, the subject was asked to walk quickly
without running between the “Start” and “Stop”
commands in a 30-m corridor; and the distance taken in

six minutes was measured (15).

FIM is a scale that assesses the performance of people
in their daily life activities. The adaptation, validity and
reliability studies of the scale to the Turkish population
was carried out (16). The functional muscle strength of
the lower extremity was measured with the 30s
Repetition Maximum test. In this test, the child did three
closed kinetic chain exercises. These were “lateral step
up”, “sit to stand” and “attain stand through half knee”;
and were tested by looking at the maximum number of
repetitions the child did in 30 seconds. It is a valid and

reliable method for children with CP (17).

Statistical Method

The data were analyzed with the IBM SPSS Version
21.0 (SPSS, Chicago, IL). The continuous data was
presented as mean #standard deviation (M+SD) or
median (minimum- maximum) and the categorical data
were given as frequency and percentage (%). The fitness
of the variables to normal distribution was analysed with
the Shapiro-Wilk Test. Bonferroni Corrected Mann
Whitney U Test was used for pairwise differences since
nonparametric test assumptions were provided. A p
value<0.05 was considered statistically significant in all

analyses.

RESULTS

Demographics of adolescents were found to be similar
(p>0.05) (Table 1). When the CP group was examined,
in the majority of adolescents, it was seen that the birth
occurred on time. It was observed that most families did
not have intermarriage. Spasticity findings were
detected in all the adolescents with CP who were
included in the study. The use of orthosis was also seen
in most adolescents with CP. The most common
problem among the concomitant problems was vision
problems (Table 2).

Table 1: Demographic information about age, height, weight and BMI of adolescents

Group n Median (min-max) p

Age, year CP group 20 15 (10 -18) 0.557
Asymptomatic group 20 14 (10-18)

Height (cm) CP group 20 153 (130- 176) 0.579
Asymptomatic group 20 155 (134- 169)

Weight (kg) CP group 20 54.5 (28- 90) 0.297
Asymptomatic group 20 55 (42- 72)

BMI (kg/m?) CP group 20 21.87 (15.31 - 29.39) 0.122
Asymptomatic group 20 23.91 (18.80 — 27.65)

*p<0,05 Statistically Significant Difference -Mann Whitney-U Test; SD: Standard Deviation; Min: Minimum; Max:

Maximum; BMI: Body Mass Index; CP: Cerebral palsy
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Table 2: Descriptive demographic information of adolescents in CP Group

n %
Prenatal 7 35
Reasons of CP Natal 12 60
Postnatal 1 5
) No 4 20
Intermarriage
Yes 16 80
1 7 35
Number of brother or sister 2 8 40
3 5 25
Sian of o Yes 20 100
ign of spasticity
No 0 0
Yes 13 65
Orthosis use
No 7 35
Impaired vision 5 25
Hearing loss 1 5
Speech disorders 2 10
Accompanying problems Epilepsy 1 5
Dental problems 2 10
No accompanying problem 8 40
Hearing and vision problems 1 5
Hemiplegia 11 55
Type of CP . ]
Diplegia 9 45
) . Mother 17 85
Primary caregiver
Father 3 15
Literacy 1 5
Primary School 7 35
Education level of primary caregiver Middle School 5 25
High School 4 20
University 3 15
) ) Married 20 100
Marital status of caregiver )
Single 0 0
) o ) Working 7 35
Working condition of caregiver )
Not Working 13 65
) Urban Area 20 100
Location
Rural Area 0 0

CP: Cerebral palsy
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Table 3: Physical fitness assessment, PAQ-A and FIM test results

Groups Median (min-max) p
. . CP group 4915 (210-678)
6-Minute Walking Test (m) . 0.000
Asymptomatic group 674 (630-733)
Eurofit Flamingo Balance Test CP group 13.5 (0-26) 0.000
(sec) (Right) Asymptomatic group 0 (0-3) '
Eurofit Flamingo Balance Test CP group 7.5 (0-26) 0.000
(sec) (left) Asymptomatic group 0 (0-2) '
. . CP group 24.62 (13,7-39)
Plate Tapping Test (Right) (sec) . 0.000
Asymptomatic group 13.95 (11.2-18.6)
. CP group 24.35 (15-60)
Plate Tapping Test (Left) (sec) . 0.000
Asymptomatic Group 14.35 (12.1-18)
. CP group 31.45 (21.65-118)
10x5 M Shuttle Running Test (sec) . 0.133
Asymptomatic group 27.95 (23.9-35.2)
A CP group -6 (-29-12)
Flexibility Test (cm) . 0.005
Asymptomatic group 4 (-18-12)
. CP group 21.5 (6-33)
Lateral Step Up (Right) . 0.000
Asymptomatic group 36 (25-42)
CP group 23 (10-34)
Lateral Step Up (Left) . 0.000
Asymptomatic group 35 (25-42)
. CP group 15.5 (5-25)
Sit to Stand . 0.001
Asymptomatic group 20.5 (14-27)
Attain Stand Through Half Knee ~ CP group 11.5(3-21) 0.000
(Right) Asymptomatic group 21.5 (15-29) '
i 2.3(1.13-3.86
PAQ-A Test Score CP group Asymptomatic ( ) 0.000
group 3.27 (2.19-4.1)
i 120 (110-125
FIM Test Score CP group Asymptomatic ( ) 0.000

group

126 (126-126)

Mann Whitney-U Test; PAQ-A: Physical Activity Scale; FIM: Independence Measurement Scale; SD: Standard

Deviation; Min: Minimum; Max: Maximum

When the clinical CP types of the adolescents were
examined, it was seen that the number of hemiparetic
and diparetic types were close to each other. It was
determined that the primary caregivers were mostly
mothers; and all were married. It was also determined
that the caregivers mostly did not work, and all of them

lived in the city centers (Table 2).

The data on the physical fitness evaluations of the

groups is given in Table 3. Statistically significant

differences were detected between the adolescents at
6MWT distances (p<0.05).

The results of the Flamingo Test, Disc Touch Test, and
Flexibility Test, which are among Eurofit Evaluation
Parameters, had statistically significant differences
between the groups (p<0.05); however, there were no
statistically significant differences in 10x5 Shuttle
Running Test results (p>0.05). In Lateral Step Up, Sit to
Stand, and Attain Stand Through Half Knee evaluations,
which included functional muscle strength measurement
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data, statistically significant differences were detected
between the groups (p<0.05) (Table 3).

A statistically significant difference was detected
between the two groups in the PAQ-A Physical Activity
Questionnaire scores (p<0.05). The FIM scores were
also different at statistically significant levels in both
groups (p<0.05). All the adolescents in the
asymptomatic group were found to receive full points in
the FIM Questionnaire (Table 3).

DISCUSSION

Our study was planned to evaluate the physical activity
and physical fitness levels of adolescents with CP. It was
determined that the physical activity and fitness levels
of the adolescents with CP are lower than their

asymptomatic peers.

As the age increases in CP, the frequency of orthopedic
or neurological problems increases (18). Because of
motor problems, the individuals with CP experience
social participation and physical activity limitations
(19). The individuals with CP show lower physical
activity levels than their asymptomatic peers. Low
physical activity levels lead to reduced physical fitness
(20). In a study conducted by Carlon et al., it was
determined that young people with CP participated in
13% to 53% less physical activity than their
asymptomatic peers. As a result, it was found that the
adolescents with CP had significantly lower physical
activity levels compared to their peers. For this reason,
it was reported that they are likely to face negative
results like metabolic dysfunctions because of
immobility, cardiovascular diseases, and low bone
density (21). As a result of the study conducted by
Maher et al., in which they evaluated the physical
activity of the individuals with CP and asymptomatic
adolescents, it was reported that adolescents with CP
were less active, their physical activity scores were

inversely proportional to their ages (22).

In our PAQ-A evaluation results, it was found that
asymptomatic adolescents were physically more active,
which is in line with the literature data (23). Since
physical activity is important, it is important that
adolescents with CP are encouraged to participate in
sports to increase their general endurances. We believe
that appropriate programs should be organized and
enabled in adolescents with CP to increase their physical
activity levels. In this way, we believe that adolescents
with CP will be more independent in their daily life
activities, and become enabled to do their own work

more confidently.

In El et al.’s study, which included 20 hemiparetic CP
and 20 asymptomatic adolescents, they evaluated
Cardiorespiratory Endurance with 6MWT, Flexibility
with Sit-and-Stretch Test, and independent daily life
activities with WeeFIM (24). The results of the group
with CP were found to be lower than the asymptomatic
group. It was found that CP influenced
cardiorespiratory status, and this prevented the physical,
mental and social development of children, decreasing
their quality of life (24).

In the study conducted by Akinoglu and Kose to
determine the physical fitness in children with CP, 20
hemiparetic, 20 diparetic, and 22 adolescents without
motor impairments were included. 6MWT was used for
cardiorespiratory fitness, Sit-and-Stretch Test was used
for flexibility, and 10x5 Shuttle Running Test was used
for agility. Although no significant differences were
detected in the flexibility between the groups, there was
a significant difference between agility and distances in
6MWT in this study (25). In our study, the results were
similar in 6BMWT distance results for similar average
age which supports the literature (26). As a result of our
study, when the 6-minute walking distances were
examined, it was determined that individuals with CP
had less walking distances than adolescents without
motor impairments. We believe that the presence of low
cardiorespiratory fitness levels and common muscle

weakness in adolescent individuals with CP might have
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caused this. However, in our study, no significant
differences were detected between the two groups in the
results of the 10x5 Shuttle Running Test, which was
used to compare the agility status. The average duration
of this test was 41.31 seconds in the CP group, while it
was 28.28 seconds in the asymptomatic group. Although
it was not statistically significant, asymptomatic
adolescents completed this test in a shorter period of
time. We believe that the agility parameters must be

evaluated in detail in future studies.

In the study conducted by Garcia et al., 40 CP and 40
asymptomatic individuals were included, and the
parameters like cardiorespiratory fitness, agility, and
flexibility were evaluated. As a result of the study, it was
determined that the individuals with CP were
underperforming in most of the cardiorespiratory
metabolic tests (27). Similar to our study, the sit-out
flexibility test evaluation results were found to be lower
in the CP group than in the asymptomatic group. This
gives us the need to identify the specific fitness skills of
the individuals better, and shows us that it is important
to develop targeted physiotherapy programs for
functional fitness and to direct individuals to physical

activity and sports.

One of the most fundamental deficiencies of the
individuals who have CP is poor posture control. The
disorders in the body must be evaluated, and functional
performance must be increased to maintain control (28).
In a study that was conducted by Ozal and Giinel with
19 CP children between the ages of 5 and 17, it was
found that the limitations in the posture control and
balance in children with CP caused limitations in the
performance of voluntary skills, which include mobility
abilities (29).

In a study that was conducted by Panibatla et al., 24 CP
individuals who were between the ages of 8 and 14, it
was found that the body control and balance showed
different effects depending on the gender and the
severity of motor disorders. A positive and high

correlation was detected between the body control and

balance in individuals with spastic CP (28). In a study
that was conducted by Gillett et al., the lower extremity
muscle strength and functional capacity were evaluated
in 33 individuals with CP between the ages of 15 and 51.
At the end of the study, it was reported that the low
isometric plantar flexion force was associated with
6MWT, lateral step up, and low values in ladder
performance test. It was emphasized that low isometric
muscle strength caused a decrease in the functional
capacity of the individuals with CP (30).

In our study, a significant difference was detected in the
Flamingo Balance Test in favor of the asymptomatic
group. It was determined that the individuals with CP
had balance problems, and their static balance was weak.
In the functional muscle strength evaluations, it was
observed that the group with CP had lower scores in the
lateral step up, sit to stand, and attain stand through half
knee. In light of these data, it was concluded that the
individuals with CP had difficulty in performing the
functional activities in everyday life, and needed longer
times to complete the movements. With this study, we
think that more specific approaches are important in
areas such as physical activity and functional
independence in adolescents with CP, and that the
results of our study will be a reference value for future
studies. We believe that, with studies evaluating cerebral
palsy subtypes in detail, especially in adolescents with
cerebral palsy, individuals with cerebral palsy will be
more functionally independent and the difference
between them and their healthy peers will be minimized
by supporting the deficiencies that arise as a result of the
incorrect determination of physical fitness and activity

levels in the period from infancy to adulthood.

As aresult of our study, it was determined that the levels
of physical activity and physical fitness of the
adolescents with CP were lower. We believe that it is
important to direct these individuals to sports and
recreational activities, to increase their physical activity
and fitness levels, and to reduce the difference with their

asymptomatic peers.
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