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Abstract
Cerebral palsy [CP] which occurs in the developing brain as a result of injury in the fetal or perinatal period, is the most
common developmental movement and motor impairment in childhood. The aim of the study was to investigate the effects
of physiotherapy yoga on sleep quality, depression in children with cerebral palsy.40 patients who were in the walking
period [walking independently or with assistive device], with diagnosed CP and age between 5-17 were included the study.
Individual’s demographic data were recorded and normal motor development was assessed with Gross Motor Function
Measure [GMFM], postural analysis with New York Posture Rating Test, sleep quality with Pittsburgh Sleep Quality Index and
depression status with Childhood Depression Inventory. Timed Up and Go Test and Stair Ascending and Descending Test
were applied. Yoga techniques which were breathing techniques, warm-up exercises [warming up in standing position], Surya
Namaskar, Asanas, were performed for a total of 10 sessions, on alternate days and once a day for 45 minutes.32.5% of the
individuals were female, 67,5% were male and their mean age was 10,77 ± 3,49.
* ADDRESS FOR CORRESPONDENCE: Ozden Gokcek, School of Physical Therapy and Rehabilitation, Mustafa Kemal University,
Hatay 31060, Turkey
E-mail address: ozdencanbay@hotmail.com / Tel.: +9003262455516 / 2020
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It was seen that after yoga there was a significant improvement in posture [p = 0.003], Timed Up and Go Test [p = 0,003] ,
Stair Ascending and Descending Test [p = 0.001], depression [p = 0.001] and sleep quality [p=0,012]. Yoga improved
psychological condition, pain, sleep quality, posture in the child with CP. Also an improvement was found in exercise tests. As
a consequence we believe that yoga should be applied safely and funly in children with SP.
Keywords: Cerebral Palsy, Physiotherapy yoga, Sleep Quality, Depression

1. Introduction
Cerebral palsy [CP] is a descriptive term which involves different etiologies and neurological
disorders and points out to non-progressive motor function loss [1,2]. Motor delay is frequently
accompanied by sensory, cognitive, speech and behavioral problems, orthopedical disorders, decrease
in hearing, oral motor failure, sleep disorders and convulsions [3]. In CP, although the primary damage
is non-progressive, due to its being accompanied by muscular tonus, posture disorders and
insufficiency in movement and in general sensory, cognitive, communication, perception and
behavioral disorders and fits, the intensity of functional insufficiencies and the defect is progressive
[4,5]. In addition, children with CP generally display poor postural control [6].
In CP, problems are observed in the capacity of interpreting sensory and/or cognitive information
and joining these. Due to limitation in activity, experiences about learning and understanding are also
limited. It can display behavioral disorders characterized with psychiatric disorders such as autism,
attention deficit and hyperactivity syndrome, mood and anxiety disorders. In addition, fear and
anxiety, specific phobia, separation anxiety and common anxiety, unhappiness, depressive disorder
and tension may also be observed. Studies have shown that learning difficulty and bad concentration
are evident much more than normal population [7].
Sleep forms a basis in strengthening growth and academic performance. Sufficient amount of sleep
is important in terms of children’s succeeding in their developmental functions. Sleep deprivation has
been seen to increase day time sleepiness and careless behavior of children and teenagers. In
addition, it is stated that sleep inefficiency affects children’s behavioral problems as well [8]. Although
about 5% sleep disorder has been observed in children who display normal growth and development,
studies have shown that there is a much higher rate of sleep problem in children with CP [9]. In
children with CP, insufficiency in starting and sustaining sleep, irregular sleep-wakefulness transitions,
respiratory difficulties related to sleep and increased day time sleepiness have been reported [10].
There are numerous treatments and concepts applied for cerebral palsy. Oral medication,
intramuscular botulinum toxin injection, multi-level orthopedical surgery, intratecal baclofen
application, selective dorsal rhizotomy, physiotherapy applications, orthesis approaches and many
alternative treatment methods are among these [11].
Yoga, which is among the alternative therapy methods which aim at improving health and wellbeing, has recently become quite popular. Studies related to yoga show that there are significant
physiological benefits within alternative therapeutic applications [12]. In addition, yoga applications
contribute to improving muscle strength and flexibility, blood circulation, oxygen consumption and
hormonal functions [13]. Studies have shown that, yoga has been used in an efficient manner in
respiratory problems, cancer, rheumatoid arthritis, autism, depression, obesity, diabetes, kidney
diseases, hemophilia and gastrointestinal disorders [ 14, 15]. The effect of yoga on motor function,
emotional state and cognitive function has been shown on adults along with children [16, 17].
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When we take a look at literature, we see that studies carried out with yoga for healthy individuals
and patient groups are increasing. In particular, there are studies which analyze the efficiency of Yoga
application for children in different disease groups. However, no studies were found on the effect of
Yoga on children with CP. Within this scope, the purpose of our study is to analyze the effects of
physiotherapy yoga application on sleep quality and depression in children with CP.
2.Method
40 children, who were diagnosed with Cerebral Palsy with an age average of 10,77±3,49 years
[min:5-max:17] were included in the study. The subjects were chosen among children without heavy
mental retardation and visual and hearing loss, which do not have epileptic seizures and are in their
walking stage in the normal motor development [independently or with a walking aid].
The individuals’ demographic information, CP type and its stage were recorded. For the evaluation
of their functional state, Gross Motor Function Test [GMFT], stand-up and walk test, walking up and
down the stairs tests were applied. The respiration type and frequency of children for whom the New
York Posture Test was used for posture analysis were recorded. In the evaluation of sleep quality,
Pittsburgh sleep quality scale and depression scale for Turkish children whose validity and reliability
has been established was used to evaluate depression states.
2.1.Depression Scale for Children:
The Beck Depression Scale for CDM developed by Kovacs was used. However, questions such as
school condition and relationship with friends in terms of depression were added. It is a 27 item selfreport scale which can be applied for children between 5-18 ages old. Each item is given a score of ‘0’,
‘1’ or ‘2’. The highest score is 54. Higher scores indicate depression level or intensity. Its validity and
reliability study has been carried out by OY and the breakpoint has been calculated as 19 points [18].
2.2.Pittsburgh Sleep Quality Index
Pittsburgh Sleep Quality Index [PSQI] is a 19 item self-report scale which evaluates sleep quality and
disorder within a month. 18 questions of the scale which are scored consist of 7 components.
Subjective Sleep Quality, Sleep Latency, Sleep Duration, Customary Sleep Activity, Sleep Disorder, Use
of Sleeping Pills and Daytime Function Disorder. Each component is evaluated over 0-3 points. The
total score of the 7 components show the total scale score. The total score ranges between 0-21. The
scoring is done as 0 if it has not happened in the last one month; as 1 if it was less than once a week;
as 2 if it was once, or twice a week and as 3 if it was three or more times a week. The scoring of sleep
quality asked in the survey is evaluated as extremely good 0, very good 1, very bad 2 and extremely
bad 3. The achieved total score ranges between 0-21 and the higher scores indicate that sleep quality
is bad and that the level of sleep disorder is high. The total score being 5 and over indicates that sleep
quality is clinically bad [19].
PSQI has been developed by Buysse et. al and adapted to Turkish by Agargun et. al. Its diagnostic
sensitivity is 89.6% and specificity is 86.5% [20].
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2.3.Timed Stand-up and Walk Test
Walking speed measures various components such as postural control, functional mobility and
balance [21,22]. The participants are asked to sit on a Standard chair [43cm height] with their backs
leaning against the chair and then stand up; they walk for 3 meters, turn, come back and sit again.
Time determines the score. Recently, a secondary movement has been added to the Standard Times
Stand-up and Walk test [TSWT] and modified. In the Timed Stand-up and Walk Test, a random number
is chosen between 80-100 in the cognitive part and the test is completed by counting down from that
number. Completing the Timed Stand-up and Walk Test standard over 13,5 seconds, the Timed Standup and Walk Test cognitive over 15 seconds and Timed Stand-up and Walk Test manual over 14,5
seconds shows the risk of falling down [23].
2.4.Timed Climbing Up and Down the Stairs Test
In this test which was developed to measure functional mobility, a stairs with 8 steps that are 15 cm
in height and 27,5 cm in width with rails on both sides is used. The participant stands at the bottom of
the stairs and after hearing the start signal, he starts climbing the stairs in the fastest manner possible
without running. While climbing, he can hold the rails or use an aid device if there is need. The
climbing the stairs test begins by raising one foot in the first step and ends by having two feet on the
last step. The duration is measured with a chronometer and recorded. After the person rests, he is
asked to climb down in the same manner. The climbing down the stairs test begins by lowering on foot
on the step below, completed when both feet touch the ground and the duration is once again
recorded. These measured values are used to evaluate the person’s performance of climbing up and
down a stairs [24].
3.Findings
A total of 40 individuals [10.77±3.49 years] were included in the study, 27 of whom were male and
13 of whom were female.
Table 1: Individuals’ Demographic Information and Clinical Findings
n
%
Gender

CP Type

Male

27

67,5

Female

13

32,5

Quadripedal

6

15

Bipedal

34

85

In comparison to prior to the study, it was seen that the number of individuals having a good
posture statistically as a result of the New York Posture Analysis after the study [p=0.003] and the
number of individuals who are not depressive according to the Depression Scale increased [p=0.001].
In the Pittsburgh Sleep Quality Scale, it was seen that sleep quality was better and that this was
statistically significant [p=0.012].
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Table 2: Results of the New York Posture Analysis, Depression and Pittsburg Sleep Quality Results Prior to and
After the Treatment
Variable

Prior

to

the

After the treatment

P

treatment

New

York

Posture

Analysis

Depression

Pittsburg Sleep Quality

N

%

n

%

Very good

20

50

20

50

Good

8

20

11

27,5

Average

10

25

7

17,5

Bad

2

5

2

5

Not depressive

35

87,5

40

100

Depressive

5

12,5

0

0

Bad

32

80

20

50

Good

8

20

20

50

0.003

0.001

0.012

Wilcoxon Signed Rank Test
A significant difference was found between the children’s climbing up and down the stairs [p=
0.001] and stand-up and walk test [p=0.003] in terms of timed performance. It was seen that the
duration of climbing up and down the stairs and the stand-up and walk tests decreased. No significant
difference was seen in the gross motor function test [p>0.05].
Table 3: Evaluation of the Climbing Up and Down the Stairs and Timed Stand-up and Walk Tests Prior to and
After the Application of Yoga
Prior to the treatment

After the treatment

X ± SS

X± SS

15,275±9,176

14,425±9,038

0.001

Timed Stand-up and Walk

14,525±11,09

13,70±10,513

0.003

GMFM

76.25±12.53

75.25±15.67

0.74

Climbing Up and Down the

P

Stairs

Wilcoxon Test

4.Discussion
Cerebral palsy [CP] is a group permanent movement and posture disorder which limits actions, is
not progressive and emerges in the developing or infant brain [25] . There has been an increase in the
interest shown to new treatment methods for CP, in particular to alternative treatments. In this
respect, one of the alternative approaches used in the treatment of motor dysfunction related to CP is
yoga [25].
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The purpose of yoga is to use body mechanics, respiration techniques, control of the mind,
meditation and thought application and creating balance in the emotional, mental, physical and
spiritual levels [26]. In this study, it was seen that the yoga application had a statistically positive effect
on posture. Distasio, in his study in which he analyzed the effects of anxiety, depression, sleeplessness
and fatigue which appear after cancer, has reached the conclusion that yoga which has been used for
thousands of years by the Eastern culture as a part of the philosophy of life can allow patients with
cancer to realize the connection between the body and the mind, prevent potential risks and
contribute to the treatment process by giving psychological support [27].
In our study, it was seen that there was no depression problem after the treatment and that yoga’s
affect on depression is statically significant. In the study of Rocha et. al, in which 36 healthy men
between the ages of 20-40 were included, the differences in the physiological and psychological
parameters were analyzed. The yoga group participated in the yoga program for 6 months, two times
a week and an exercise program for two times a week additionally. Whereas the control group was
only given an exercise program for 4 times a week. When the groups were compared at the end of the
study, significant differences were seen in the scores of Beck Depression Scale, Beck Anxiety Scale and
Lipp Stress Syndrome Scale and the decrease in the symptoms of the yoga group was found in line
with our study [28,29].
Newman et. al have applied a yoga program for 4 months to 76 children with CP who were aged 414 years. As a result of the study, it was observed that the gross motor functions developed and the
independence levels in daily life increased [30]. In our study, it was seen in line with literature that the
gross motor function state developed; however, a statistically significant difference was not found. In
studies which evaluate gross motor functions of children who receive classic treatment and alternative
treatment, it is stated that alternative treatments have a positive effect on gross motor functions [31].
Although 5% sleep disorder was seen in children who display normal growth and development, it
has been shown that much higher rates of sleep problems were experienced in children with CP [32].
It is known that there are difficulties in beginning and sustaining sleep, irregular sleep and wakefulness
transitions, respiratory problems related to sleep and an increased state of sleepiness in children with
CP [33]. Kılıc et. al have underlined that, yoga affect the alpha waves in EEG and causes relaxation,
affects neurotransmitters and thus decreases depression and creates a positive effect on sleep quality.
In our study, while the quality of sleep prior to the treatment was bad in the rate of 80%, it was seen
that this rate decreased to 50% after the treatment and yoga’s positive effect on sleep was
determined in line with literature and found statistically significant [34].
In our study, it was seen that durations of climbing up and down the stairs in which functional state
and performance were evaluated after the yoga treatment decreased. In parallel to this, an
improvement was observed in the stand-up and walk test as well. Culos Reed et. al in their study
involving 38 cancer patients for 7 weeks which was a randomized controlled study applied Hatha yoga
for 75 minutes a week. After the program, they have observed that the patients in the yoga group
could walk longer distances in the 6 minute walking test in comparison to the control group [35].
Kelley et. al [2014] in their study in which they applied 60 minutes of yoga for 12 weeks on 13 elderly
individuals have found statistical significance in the timed stand-up and walk test in line with our study
[36].
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After this study, we believe that the physiotherapy yoga application is an alternative approach
which should be included in rehabilitation programs and that it will add a different point of view to
rehabilitation. In addition, this study is quite significant since there are very few studies similar to this
on in literature and there is an increasing interest in alternative treatments.
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