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ABS TRACT
Background: The motor disorders of cerebral palsy (CP) are usually accompanied
by sensory and perceptual problems, cognitive disorders, communication, and
behavioral problems. The aim of this study was to evaluate the effect of virtual
reality (VR) therapy on psychological adaptation in children with CP.
Methods: Forty-one patients were enrolled in the study. The patients were
randomized into two groups: 21 patients in the study group and 20 patients in the
control group. Age, gender, etiological factors, and type of CP were recorded for
each patient. Neurophysiological and  conventional treatment methods and
occupational therapy was administered to all patients. In addition to the
treatments mentioned above, VR therapy 3 times per week, in 1 hour segments for
four weeks, for a total of 12 sessions was also administered using  Sony Play
Station Eye Toy System. Patient psychological adaptation levels were measured
using the Hacettepe Psychological Adaptation Scale, both before and after
treatment. 
Results: There was no statistically significant difference between the groups for
age, gender, etiological factors, and type of CP (p>0.05). There was no statistically
significant difference between the groups in Hacettepe Psychological Adaptation
Scale scores before treatment (p>0.05). We found a significant increase in the
scores after treatment compared to those before treatment in the study group
(p<0.05). When the changes in Hacettepe Psychological Adaptation Scale scores
were compared, a significant difference was found between the groups, with higher
scores in the study group.     
Discussion: Virtual reality therapy is a very beneficial treatment method that can be
used in CP rehabilitation and can improve psychological adaptation. The combination
of this method with conventional rehabilitation techniques will provide a significant
contribution to treatment success. (Arc hi ves of Neu ropsy chi atry 2013; 50: 70-74)
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ÖZET 
Amaç: Serebral palsi (SP)’deki motor bozukluklara ço$unlukla duyusal ve algısal
problemler, kognitif bozuluklar, ileti#imsel ve davranı#sal problemler e#lik eder.
Çalı#mamızda serebral palsili çocuklarda sanal gerçeklik terapisinin ruhsal
uyuma etkisini ara#tırmayı amaçladık.
Yöntem: Çalı#maya Serebral Palsili 41 çocuk katıldı. Çalı#ma grubuna 21, kontrol
grubuna 20 hasta olmak üzere hastalar 2 gruba ayrıldı. Hastaların ya#, cinsiyet, tonus
bozuklu$una ve tutulan vücut kısmına göre SP tipleri kaydedildi. Tüm hastalara
nörofizyolojik ve konvansiyonel tedavi yöntemleri ve i# u$ra#ı terapisi uygulandı. Ayrıca
çalı#ma grubuna yukarıda bahsedilen tedavilere ek olarak haftada 3 gün 1’er saatten 4
hafta boyunca toplam 12 seans Sony Play Station 2 Eye Toy sistemi ile Sanal gerçeklik
tedavisi uygulandı. Hastaların ruhsal uyum düzeyleri Hacettepe Ruhsal Uyum Ölçe$i ile
ölçüldü.   
Bulgular: Çalı#ma ve kontrol grubu arasında; ya#, cinsiyet, tonus bozuklu$una göre ve
tutulan vücut kısmına göre SP tipi yönünden istatistiksel olarak anlamlı bir fark yoktu
(p>0,05). Hastaların ruhsal uyum düzeyleri Hacettepe Ruhsal Uyum Ölçe$i ile ölçüldü.
Çalı#ma ve kontrol grubunun tedavi öncesi Hacettepe Ruhsal Uyum Ölçe$i düzeyleri
arasında istatistiksel olarak anlamlı bir fark yoktu (p>0,05). Çalı#ma grubunda tedavi
öncesine göre tedavi sonrası de$erlerde istatistiksel olarak anlamlı düzeyde artı#
saptandı (p<0,05). Tedavi öncesine göre tedavi sonrası meydana gelen de$i#im
miktarları kar#ıla#tırıldı$ında, gruplar arasında istatistiksel olarak anlamlı fark
saptandı(p<0,05). Çalı#ma grubunda tedavi sonrası tüm de$erlerin daha iyi oldu$u
bulunmu#tur. 
Sonuç: Sanal gerçeklik terapisi, serebral palsi rehabilitasyonunda kullanılabilecek ve
ruhsal uyumu iyile#tirecek çok faydalı bir tedavi metodudur. Bu metodun
konvansiyonel rehabilitasyon tekniklerine eklenmesi tedavinin ba#arısını önemli
oranda arttıracaktır. (Nö rop si ki yat ri Ar fli vi 2013; 50: 70-74)
Anah tar ke li me ler: Serebral palsi, sanal gerçeklik terapisi, ruhsal uyum

Çıkar çatı!ması: Yazarlar bu makale ile ilgili olarak herhangi bir çıkar çatı#ması
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Introduction 

Cerebral palsy (CP) is a group of persistent disorders of
movement and posture development which occurs as a result of
non-progressive demage to the brain of the developing fetus or
infant and leads to limitation in activity. Motor disorders in CP are
usually accompanied by sensory and perceptual, cognitive,
communicational and behavioral problems (1).

CP is one of the most common causes of disablity in childhood
and its incidence has been reported to be 2-3 in every 1000 live
births (2).

High cortical functions including memory, language, problem
solving and attention may be affected in CP. The prevalence of
mental retardation is approximately 50%. In 25-30% of children with
CP, abnormalities in visual perception and problem solving and
learning difficulty are present. The risk of mental retardation
increases according to he severity of loss of motor skills. Cortical-
subcortical lesions lead to severe learning disability.  More severe
demage to both anterior and middle brain structures leads to
severe learning disability (3). Communication problems are
observed with a rate of 58% and are frequently of dyskinetic type
(3,4). In CP, the capacity of interpreting and combining sensory
and/or cognitive information is weakened primarily. Experiences
related with learning and understanding are limited because of
limitation in activity. Behavioral disorders characterized with
psychiatric disorders including autism, attention deficit and
hyperactivity syndrome, mood and axiety disorders may be
observed. Behavioral and psychiatric problems are frequent in the
hemiplegic type. Fear and axiety, specific fobias, separation
anxiety and generalized anxiety, unhappyness, depressive disorder
and stress may be observed. Learning disability and poor
concentration are observed with a higher rate compared to the
normal population. Autistic properties are observed very
frequently, though they do not fulfill autism criteria (3).

In CP rehablitation, it should be kept in mind that the patient is
a child and it is important that he-she communicates with the
environment and other children for his-her psychological and
physical development. It should be aimed that the patient becomes
a happy individual who has been reintegrated into the society.
Virtual reality therapy is a rehabilitation technique which has been
started to be tried in recent years and which contributes to
obtaining more permanent outcomes by allowing the patients to
exercise entertainedly in a virtual setting. It is a computer
technology which allows the user to create conditions and objects
in a virtual setting (5,6). 

Virtual reality therapy provides an exercise setting which can
be used completely and fully in different near-natural settings for
individual exercises in motor learning and which can be applied by
way of positive visual and sensory feedback (7,8). In addition,
virtual reality therapy provides three dimensional spatial
compatibility between the degree of movement in real world and
the degree of movement observed on the screen. Such a spatial
presentation allows visual feedback related with performance and
guidance information which is very important for motor learning in
children (6,7). 

The biofeedback in virtual reality therapy is multimodal,
interesting and motivating, easily understood and can increase
psychological adaptation, since it operates perceptual and
cognitive functions together (9). It can provide improvement in
hand-eye coordination and in daily life activities which require
skills. Virtual reality therapy has a high rehabilitation potential. It
allows adaptation to the real world. The computer has infinite
patience and consistency and allows activities which can not be
performed in the real world (10).

The areas of utilization of virtual reality therapy include lower
and upper extremity motor rehabilitiation in patients with
hemiplegia, medulla spinalis injury and cerebral palsy, cognitive
rehabilitation, balance rehabilitation, treatment of autism, panic
attack and fobia, treatment of attention deficit disorder and pain,
treatment of fetal alcohol syndrome and visual disorders including
ambliopia and treatement of perceptual auditory disorders
(9,11,12).

In this study, we aimed to investigate the effect of virtual reality
therapy on psychological adaptation in children with CP who were
receiving rehabilitation as inpatients. 

Method

Our study which was conducted after obtaining approval from
the ethics committee of Ankara Physical Therapy and
Rehabilitation Education and Research Hospital was planned to be
a prospective, randomized, controlled study. 41 patients who were
appropriate for the study among children with CP who were
included in the rehabilitation program between April 2009 and
September 2009 were included in the study. 

The patients were randomly divided into 2 groups as the study
and control groups. 21 patients were included in the study group
and 20 patients were included in the control group.

Patients who did not have visual and auditory deficit, who
could be cooperated with and were motivated, whose cognitive
functions were adequate, who had sitting balance and who did not
have upper extremity contracture and severe spasticity were
included in the study. Patients who had severe mental retardation,
who could not be cooperated with, who did not have sitting
balance and who had upper extremity conractures and severe
spasticity were not included in the study.

CP type was determined with systemic and neurological
examination. CP clinical classification was made as spastic,
dyskinetic (atetoid, coreiform, ballistic, ataxic), mixed and
hypotonic according to tonus abnormality and as hemiplegic,
diplegic, triplegic and total according to body involvement.
Psychological adaptation levels of the patients were evaluated
using the Hacettepe Psychological Adaptation Scale (HPAS) (13).

The Hacettepe Psychological Adaptation Scale (HPAS): This
scale which was developed by Hacettepe University Medical
Faculty Department of Pediatric Psychiatry by selecting and testing
the questions which would be valid for our country from different
scales used for this objective and for which a validity and reliability
study was performed is composed of a total of 32 items. The first
24 items of the scale is related with the psychological adaptation of
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the child. In this scale which is filled out by teachers or parents,
each item is graded separately as 0: none, 1: some and 2: a lot. In
the evaluation based on the total scores, the cut-off point is
considered 12 and children with a total score of 12 or above are
considered nonadaptive. If the total score is composed of items
with an odd number the psychological maladaptation is interpreted
to be neurotic and if it is composed of items with an even number
it is interpreted as a behavioral problem. The 25th item and the
following 5 items question disorders and habits belonging to the
childhood including enuresis, encopresis, stammering, tics,
thumbsucking and nail-biting. The 31st item questions academic
success ad the 32nd item questions other problems which are not
stated in the scale. These items are assessed according to
reporting of the problem as “present” or “absent”. The scale was
used to determine psychological problems in elementary school
cildren in different studies.

Eye Toy Play system: The commercial Eye Toy Play virtual
reality system is composed of a camera, 37” screen TV, Eye Toy
Play CD and Play Station 2. In this system, children can see
themselves on the screen owing to the camera and thus they can
participate to virtual objects and events more easily.  The plays are
presented complexly without a certain sequence. 

Neurophysiological and conventional therapies were applied in
all of our patients by a physiotherapist 5 days a week. Occupational
therapy was applied in all patients by an occupational therapist. In
addition, virtual reality therapy was applied using Sony Play Station
2 Eye Toy system for a total of 12 sessions for 4 weeks (one hour
three days a week) in addition to the ebove-mentioned therapies in
the study group. 

Statistical Analysis 
Analysis of the data was performed using SPSS 15.0 statistical

package program. When assessing the data, frequency
distributions, mean values, standard deviations, percent values
and cross tables were used. Categorical comparisons were done
using chi-square and Fischer’s exact tests. Student’s t-test and
Mann-Whitney U test were used for comparison between the
groups and Wilcoxon t test was used for in-group comparison. 

Results 

14 (66%) of 21 patient included in the study group were male
and 7 (34%) were female. 14 (70%) of 20 patients included in the
control group were male and 6 (30%) were female. The mean age
was 8.81±2.48 (5-15) in the study group and 8.15±1.84 (6-12) in the
control group. There was no statistically significant difference
between the groups in terms of age and gender (p>0.05). 

According to tonus disorder, 20 (95.2%) of the patients included
in the study group had spastic type CP and 1 (4.8%) had atetoid
type CP, while 19 (95%) of the patients included in the control group
had spastic type CP and 1 (5.0%) had mixed type CP. There was no
statistically significant difference between the groups in terms of
CP type according to tonus disorder (p>0.05).

According to the body part involved, 15 (71.4%) of the patients
included in the study group were diplegic, 5 (23.8% were
quadriplegic and 1 (4.8%) was triplegic, while 12 (60%) of the
patients included in the control group were diplegic, 4 (20%) were

quadriplegic and 4 (20%) were hemiplegic. There was no
statistically significant difference between the groups in terms of
CP type according to the body part involved (p>0.05) (Table 1).

There was no statistically significant difference between the
study and control groups in terms of HPAS introversion levels
before treatment (p>0.05). A statistically significant reduction was
found in HPAS introversion levels after treatment compared to pre-
treatment levels both in the study group and the control group
(p<0.05). When the amounts of change in HPAS introversion levels
after treatment compared to pre-treatment levels were compared,
a statistically significant difference was found between the groups
(p<0.05) (Table 2). It was found that post-treatment HPAS
introversion levels were singificantly better in the study group.

While there was no statistically significant difference in HPAS
extroversion levels before treatment between the study group and
the control group (p>0.05), a statistically significant reduction was
found in the study group after treatment (p<0.05). When the
amounts of change in HPAS extroversion levels after treatment
compared to pre-treatment levels were compared, a statistically

Table 1. CP types in the study and control groups according to age, gender, tonus
disorder and the body part involved 

Control group      Control group      p
n:21 n:20

Study group      8.81±2.48 8.15±1.84

(range) (5-15) (6-12) >0,05

Gender Female 7 (%34) 6 (%30)

Male 14 (%66) 14 (%70)

CP type Spastic type 20 (%95.2) 19(%95)

by tonus Atetoid type 1 (%4.8) 0

Mixed type 0 1 (%5.0)

CP type Diplegic type 15 (%71.4) 12 (%60) 

by body  Quadriplegic type 5 (%23.8) 4 (%20) 

involvement Triplegic type  1 (%4.8) 0 

Hemiplegic type 0  4 (%20) 

Table 2. Comparison of Hacettepe Psychological Adaptation Scale introversion,
extraversion, symptom and total levels before and after treatment between the
groups  

Study group       Control group         p
n=21 n=20

HPASIL before treatment 9.61±4.12 9.1±5.10 >0.05
HPASIL after treatment 4.66±2.90 8.55±4.68 <0.05*
HPASEL before treatment 7.33±3.74 8.4 ±3.71 >0.05*
HPASEL after treatment 5.42±2.95 8.4±3.61 <0.05*
HPASSL: before treatment 1.38±1.43 1.8 ±2.21 >0.05*
HPASSL:  after treatment 0.57±0.92 1.75±2.24 <0.05*
HPASTL:before treatment 18.33±7.28 19.3±7.11 >0.05*
HPASTL: after treatment 10.66±4.60 18.7±6.47 <0.05*
**statistically significant difference
HPASIL: Hacettepe Psychological Adaptation Scale Intraversion level  
HPASEL:Hac. Psychological Adaptation Scale Extraversion level HPASSL:Hacettepe
Psychological Adaptation Scale symptom level
HPASTL: Hacettepe Psychological Adaptation Scale Total level
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significant difference was found between the groups (p<0,05)
(Table 2). It was found that HPAS extroversion levels were better
after treatment in the study group.                                                                              

While there was no statistically significant difference in HPAS
symptom levels before treatment between the study group and
control group (p>0.05), a statistically significant reduction was
found after treatment in the study group (p<0.05). When the
amounts of change in HPAS symptom levels after treatment
compared to pre-treatment levels were compared, a statistically
significant difference was found between the groups (p<0.05)
(Table 2). It was found that HPAS symptom levels were better after
treatment in the study group.                                                                    

While there was no statistically significant difference in the
HPAS total score before treatment between the study group and
the control group (p>0.05), a statistically significant reduction was
found the HPAS total score both in the study group and control
group (p<0.05). When the amounts of change after treatment
compared to pre-treatment values were compared, a statistically
significant difference was found between the groups (p<0.05)
(Table 2). It was found that the HPAS total scores were better after
treatment in the study group. 

Discussion 

Treatment and rehabilitation methods performed in CP can be
roughly summarized as medical treatment (adjustment of nutrition,
stopping seizures, decreasing spasticity and movement disorder
etc.), psychological treatment, special education physiotherapy,
occupational therapy, virtual reality therapy, orthotic treatment,
electrostimulation, orthopaedic treatment and neurochirurgic
interventions. 

However, new treatment approaches have been started to be
searched for currently, since CP rehabilitation involves a hard
treatment process and present therapies mostly focus on the
lower extremity. Virtual reality therapy is a method which has been
started to be tried in recent years and which is mostly directed to
the upper extremity. It is a rehabilitation technique which provides
more permanent outcomes by allowing the patients to exercise
entertainingly in a virtual environment. 

In our study, we evaluated introversion, extroversion symptoms
assessed by HPAS and symptom and total levels separately. We
found a statistically significant improvement in all values in the
patients in the study group. Children with CP generally live all their
lives excluded from the society with physical therapy and exercise
and therefore these children have psychological adaptation
problems with a higher rate. We think the highly significant results
obtained in the study group are related with the fact that children
with CP attended a more social environment with children having
a similar disease and could exercise entertainedly in an age-
appropriate play with virtual reality therapy. Psychological
adaptation problems of the patients decreased after virtual reality
therapy. Although a significant improvement was observed in
introversion and total values, the improvement in the study group
was more prominent. We think the improvement in introversion
values in the control group was related with the fact that they

attended the same social environment with patients having a
similar disease and did not feel themselves different. We believe
this improvement in introversion values affected the total values.

In a study performed by "lhan et al. in which the effect of
physical education and sportive activities on the psychological
adaptation was investigated in children with mental retardation,
HPAS was used in 16 children with mental retardation aged
between 9 and 12 years. Conclusively, neurotic and behavioral
problems were found to be decreased in children included in the
application group who participated in regular physical education
and sportive activities compared to the control group and this
difference was significant in favour of the application group (13).
The results of the study performed by "lhan et al. are similar to the
results of our study. 

Chiarello et al. found that the adaptive behavior index had the
lowest value in children who had severe limitations in motor
functions in a study they conducted with 319 children with CP to
determine adaptive behavior and the individual, familial and
environmental factors affecting this behavior in children with CP.
They recommended that adaptive behavior be strenghtened and
adaptation to daily life be provided in treatment of children with CP
(14). In our study, we found that the virtual reality therapy we
performed increased adaptation and decreased psycholocial
problems in children with CP. In addition, we observed that upper
extremity motor development was better in the children and they
could use their hands more functionally. We observed they needed
less assistance in daily life activities and became more
independent. 

Chen et al. used virtual reality therapy in the study they
conducted in 4 children with CP. They found functional
improvement in children who had normal cognition and good
cooperation and reported that the efficiency of treatment persisted
in these children after treatment (15). Reid applied virtual reality
therapy in 3 school-aged children, observed significant clinical
changes in all children and reported a great improvement in task-
specific performance, skills, interest, satisfaction and motivation
especially in 2 children  (16). The results of our study are similar to
the studies conducted by Reid and Chen et al. 

Snider et al. reviewed 19 studies conducted with virtual reality
therapy in 2010 and examined the quality of study methods with
appropriate scales. They included a total of 11 articles into the final
analysis. Conclusively, they emphesized that virtual reality therapy
had potential benefit in children with CP and had a positive effect
especially on individual factors including motivation, interest and
use of self contol (17). The results of our study also support this and
we think that virtual reality therapy will take its place among
routine treatment protocols in time. 

Majnemer et al. reported that role of the family, behavioral
difficulties and motivation were significant determinants in social-
psychological adaptation in a study which they conducted with 95
children with CP (18). We also observed that virtual reality therapy
increased social-psychological adaptation in our study. Feedback
we obtained from the families also supported this.

Groff et al. reported that adaptive sports increased the quality
of life in a study they conducted with 73 international athletes who
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participated in CP World Championship in 2005 (19). Most of our
patients started to eat more easily and use their wheelchairs by
themselves. This is compatible with the results of Groff et al. 

We could not find many controlled studies conducted with a
high number of patients as the study we performed about virtual
reality therapy.  We think that more comprehensive and long-term
studies should be performed about this method, since it is a novel
treatment method.

We think that virtual reality therapy is a treatmetn method
which can contribute positively to psychological adaptation, motor
functions and daily life activities in children with CP.  We believe
that children with CP will be motivated with this method by having
fun and will exercise voluntarily.

The Sony Play Station Eye Toy play which we used in our study
is inexpensive considering the other treatment expenses and can
be obtained by families easily. The patients can use this method
also at home. This will allow the patients to exercise more willingly,
regularly and systematically.

Conclusively, virtual reality therapy is a very beneficial
threatment method which can be used in cerebral palsy
rehabilitaiton and which can improve psychological adaptation. We
think that addition of this method to conventional rehabilitation
techniques will substantially increase the success of treatment.
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