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Abstract

The aim of the study is to evaluate the effect of neuro-developmental treatment (Bobath concept) on physical development, postural control, 
and balance in preschool children with spastic diplegia (a form of cerebral palsy). The study includes 90 children (48 girls and 42 boys) 
aged four with spastic diplegia. The patients were divided into two groups: A control group (n = 45) and a treatment group (n = 45). Children 
in the control group were assigned to traditional physical rehabilitation, while children in the treatment group underwent neuro-develop-
mental treatment. The rehabilitation period in both groups was 6 months (three courses of 10 days). Children in the control and treatment 
groups had significant improvements in the sitting function (improved by 9.1% and 15.5%, respectively, p < 0.05). Furthermore, improve-
ments were recorded in all parameters, such as motor performance in prone position (6.0% vs 14.7%, p < 0.05), motor performance in su-
pine position (6.7% vs 13.2%, p < 0.05), kneeling (13.78% vs 16.3%, p < 0.05), half-kneeling (13% vs 23.6%, p < 0.05), and standing (7.8% 
vs 21%, p < 0.05) for both groups. Compering to the traditional physical rehabilitation, neuro-developmental treatment is more effective in 
enhancing physical development of children and improving somatometric indicators and motor performance.
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IntroductIon

Perinatal injuries to the central nervous system (CNS) are 
one of the most frequent diseases found in young children 
(Giannopoulou et al., 2018; Yermilova et al., 2020). The peri-
natal brain injury (PBI) is the cause of high mortality and 
disability. Moreover, PBI affects the further development 
of children and their adaptation in society (Lehtonen et al., 
2017). According to the WHO, about 10% of children have 
neuropsychiatric disorders, where 80% of cases begin in the 
perinatal period. PBIs rank fifth among the causes of death for 
children under five, and they make up about 23% of all deaths 
among newborns (Murden et al., 2019). Besides, more than 
75% of survived children suffer from neurological disorders, 
such as seizures, motor discoordination, and developmental 
delay, which, often, appear in the first days of life (Millar et 
al., 2017; Concepcion & Zhang, 2018). The CNS of a new-
born is very sensitive to hypoxia, while mild hypoxic injuries 
that occur in the perinatal period may remain unrecognized 

even until adolescence (Murden et al., 2019; Safonov, 2020).

The perinatal injuries of the CNS include many patholog-
ical conditions, caused by a number of harmful factors for 
the fetus during the prenatal period, childbirth, as well as in 
the early postpartum period (Giannopoulou et al., 2018). The 
main cause of perinatal injuries to the CNS are asphyxia, in-
tracranial hemorrhages, pathology of pregnancy, infectious 
diseases, intoxication, etc. (Gold et al., 2015; Berger et al., 
2017). The perinatal injuries to the CNS slow down the brain 
development and affect the functional systems performance. 
The implications are motor, speech and/or cognitive develop-
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ment disorders of a particular child. Although damage to any 
part of the brain is equally possible, the motor system suffers 
the most. The most common perinatal injuries to the CNS 
are: hypertensive-hydrocephalic syndrome, hypo-excitabil-
ity syndrome, minimal brain dysfunction, cerebral-asthenic 
syndrome, convulsive disorder, movement disorders, infan-
tile cerebral palsy (ICP), early acquired injury of the CNS, 
namely “congenital or early acquired dementia” (Gold et al., 
2015; Holden et al., 2019).

One of the most severe injuries to CNS is cerebral palsy. Al-
most 57% of disable children suffer from cerebral palsy. The 
prevalence of cerebral palsy is two to three per 1000 new-
borns (Concepcion & Zhang, 2018; Horber et al., 2020; Mai-
tre et al., 2020). Meanwhile, the prevalence of cerebral palsy 
among 8-year-olds in the US is slightly higher (3.1–3.6 per 
1000) (Maenner et al., 2016). The high prevalence of cerebral 
palsy lies in the rapid development of medical technologies, 
due to which the survival of premature infants with a low 
body weight and a high risk of developing pathology of the 
nervous system has significantly increased. Moreover, the 
risk of cerebral palsy increases depending on the degree of 
prematurity (Maitre et al., 2020).

The pathogenesis of cerebral palsy is based on hypoxia and 
ischemia of brain (especially in periventricular area); thus, 
destructive lesions of the brain and leukomalacia with irre-
versible consequences develop in the peri-, intra-, and post-
natal periods. The mechanisms for progressive injuries to 
brain and the development of cerebral palsy are (i) neural 
cells damage caused by oxidative stress and endotoxicosis 
associated with depletion of antioxidant defense, (ii) activa-
tion of caspases and cytokines, (iii) mitochondrial calcium 
homeostasis, (iv) activation of pro-inflammatory cytokines 
leading to neuronal death (Concepcion & Zhang, 2018). The 
most frequent brain abnormalities associated with cerebral 
palsy are (i) white matter lesions - in 45% of cases, (ii) basal 
ganglia and grey matter pathology - in 13% of cases, (iii) 
congenital malformation - in 10% of cases, (iv) focal heart at-
tack - in 7% of cases. The main risk factors for cerebral palsy 
are (i) antenatal - premature birth, chorioamnionitis, severe 
respiratory and/or urinary tract infections in the mother; (ii) 
perinatal - low birth weight, chorioamnionitis, neonatal en-
cephalopathy, neonatal sepsis (especially if the birth weight 
is less than 1.5 kg), severe respiratory and/or urinary tract in-
fections in the mother; and (iii) postnatal – meningitis (Gold 
et al., 2016; Holden et al., 2019).

Depending on the dominant neurological symptoms, cerebral 
palsy is divided into subtypes: spastic (monoplegia, hemiple-
gia, diplegia, tetraplegia), dyskinetic, and ataxic. This pathol-
ogy is accompanied by such general conditions as epilepsy 
(in 41% of cases) and mental retardation (in 45% of cases), as 
well as autism spectrum disorders (in 6.9% of cases), speech 
disorders, and visual and auditory system disorders (Jonsson 
et al., 2019). About 30% of children with cerebral palsy are 
unable to maintain an upright position on their own, perform 

voluntary movements; in addition, they have discoordination 
of movements, impaired skeletal muscle tone, pathological 
movements and postures, decreased proprioception, and psy-
chomotor development delay. Moreover, with cerebral palsy, 
children can often experience pain, physical fatigue, dysfunc-
tion of organs, and systems due to an increased risk of many 
diseases directly or indirectly associated with cerebral palsy. 
Therefore, such patients require lifelong medical care (Mi-
chelsen et al., 2020).

Treatment of children with cerebral palsy is perhaps the 
most difficult and urgent problem of medicine, which re-
quires adequate tactics and development of an appropriate 
strategy using non-drug treatment methods (Myrhaug et al., 
2018; Brit Sorsdahl et al., 2020). The process of treatment 
and rehabilitation of children with cerebral palsy requires an 
interdisciplinary and integrated approach and should include 
the following elements: pediatric care, patient care, physio-
therapy, occupational therapy, speech and language therapy, 
diet, psychotherapy, neurorehabilitation, orthopedic services, 
social assistance, surgeon services, ophthalmologist, audiol-
ogist, and gastroenterologist assistance, as well as a textbook 
for preschool and school children (Novak et al., 2013; Ryan 
et al., 2020).

Non-drug methods of treatment and rehabilitation are prior-
ity for cerebral palsy of all forms and severity. Physiothera-
py is central to the treatment and rehabilitation of children 
with cerebral palsy (Farjoun et al., 2020). Particularly, in the 
United States, physiotherapy is the most common method of 
treating cerebral palsy. According to some researches, 37.1% 
of patients with cerebral palsy are assigned to physiotherapy, 
29.9% physiotherapy exercises, 13.5% to baclofen drug ther-
apy, and 9.4% to botulinum toxin treatment. The total annual 
health care costs for children with cerebral palsy ($ 22, 383 
per year) were significantly higher than those in the general 
database ($ 1, 358 per year). Meanwhile, the cost of treat-
ment for children with cerebral palsy not receiving regular 
outpatient care were also significantly higher; about US $ 43, 
687 per year, compared with those who receive US $ 10, 368 
per year (Pulgar et al., 2019). Considering the great cost of 
medical rehabilitation for children with cerebral palsy, it is 
especially important to develop simple and cheaper treatment 
measurements.

Recently, Bobath concept attracts more and more attention of 
researchers and clinicians, as an effective approach to physi-
cal rehabilitation for children with cerebral palsy that aims at 
restoring systems affected by the injury of CNS (Grazziotin 
dos Santos et al., 2015; National Guideline Alliance, 2017). 
The technique is focused on sensory-motor control of skeletal 
muscles, normalization of their tone, mechanisms of postur-
al control, motor memory, while child is a passive recipient 
(Farjoun et al., 2020). Nowadays, there are many studies de-
voted to the effectiveness of the Bobath concept in cerebral 
palsy rehabilitation (Grazziotin dos Santos et al., 2015; Na-
tional Guideline Alliance, 2017). However, there are still no 
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thorough studies, including a large number of patients, aim-
ing at the effectiveness and possibilities of using Bobath con-
cept depending on the level and severity of motor disorders in 
children with cerebral palsy.

The problem of treatment and rehabilitation of children with 
cerebral palsy is urgent since the effectiveness of all measures 
directly depends on the age. The rehabilitation is most effi-
cient at the age of three, since the nervous system of a three-
year-old child is characterized by high neuroplasticity. The 
timely and adequate non-drug rehabilitation helps to increase 
the level of functional and psychological independence of 
a disabled child, improve the quality of life of a child, and 
family as a whole (Giannopoulou et al., 2018; Murden et al., 
2019; Ryan et al., 2020). Thus, relevant research and devel-
opment of a new, effective, cheaper, non-drug treatment and 
rehabilitation for children suffering from cerebral palsy and 
other perinatal injuries of the CNS are required.

The aim of the study was to evaluate the influence of neu-
ro-developmental treatment (Bobath concept) on physical 
development, postural control, and balance in preschool chil-
dren with spastic diplegia (a form of cerebral palsy).

MaterIal and Methods

The study includes 90 children with spastic diplegia, a form 
of infantile cerebral palsy (ICP). There was a total of 48 
(53.3%) girls and 42 (46.7%) boys aged four. The patients 
were divided into two groups: a control group (n = 45) and a 
treatment group (n = 45). Children in the control group were 
assigned to traditional physical rehabilitation, while children 
in the treatment group underwent neuro-developmental treat-
ment. The rehabilitation period in both groups was 6 months 
(three courses of 10 days). During the neuro-developmen-
tal treatment, the levels of motor disorders, anatomical and 
physiological characteristics of children, and the type of 
general nonspecific adaptive response were considered. The 
physical rehabilitation program of the control group included 
treatment with physiotherapy equipment, kinesio taping, sen-
sory integration, and exercises. The program of the treatment 
group included treatment with physiotherapy equipment, ki-
nesio taping, sensory integration, remedial gymnastics with 
two motor modes according to Bobath (training, gentle train-
ing). The means of Bobath therapy were applied differential-
ly depending on the level of motor disorders (according to 
the GMFCS system): a gentle training mode was used for 
children of first–third GMFCS levels during the first course 
of physical rehabilitation, further a training mode was used 
for first–second levels, while children of third level continued 
gentle training.

Inclusion criteria are spastic diplegia (a form of cerebral pal-
sy), age of 4 years, examination by a neuropathologist and 
permission to be included into the child in the study; first–
third level of motor disorders by GMFCS; an informed con-
sent signed by the parents to participate in the study.

Exclusion criteria are other (except for spastic diplegia) 
forms of cerebral palsy, fourth–fifth levels motor disorders by 
GMFCS, severe congenital malformations, somatic symptom 
disorder or chronic somatic illnesses.

All children included in the study underwent physical exam-
ination by a neurologist and anthropometry (body weight, 
height, head, and chest circumference). Anthropometric indi-
ces were assessed using centile tables with regard to gender 
and age. The data obtained were compared with the average 
statistical indices. The motor function was evaluated with the 
help of “Card- test assessment of children’s motor abilities” 
according to B. Bobath and K. Bobath. Each of the test points 
was set up on a five-point scale: five points - normal move-
ments, four points – independent-imperfect movements, three 
points – independent-abnormal movements, two points – in-
dependent but supported in spine position, one point - passive 
movements with the help of a rehabilitation specialist, zero 
points - complete inability to take a specific position. The lev-
els of motor disorders were determined according to the GM-
FCS (Gross Motor Functional Classification System). These 
levels can be described as follows. Level 1: children are able 
to sit on the floor with both hands free to manipulate objects. 
Children can sit up from lying down and walk without sup-
port. Level 2: Children floor sit but may have difficulty with 
balance when both hands are free to manipulate objects. Chil-
dren crawl on hands and knees and move around the house 
holding onto furniture. Level 3: Children can floor sit but 
may require assistance to maintain sitting. Children crawl on 
hands and knees and can walk short distances holding onto 
furniture and using adult assistance. Level 4: children need 
additional equipment and assistance for sitting and standing. 
Children can walk small distances within a room and perform 
non-reciprocal crawling. Level 5: complete physical disabil-
ity restricts volitional control of movement and the ability to 
maintain head posture. Children are not able to move inde-
pendently (National Guideline Alliance, 2017).

Statistical data processing was performed with Student’s 
t-test, Fisher’s F-test, Mann–Whitney U-test, Wilcoxon’s 
T-test using the SPSS 13.0 software package and Microsoft 
Excel 2013 (Microsoft, USA). The differences were consid-
ered statistically significant at p < 0.05. To compare qualita-
tive indicators between the groups, the odds ratio (OR) was 
calculated using the Past3 program, as well as the Fisher’s 
test 2 × 2, χ2.

results

By analyzing the effect of rehabilitation programs on phys-
ical development of children, some changes were recorded 
for both groups at the end of rehabilitation. Particularly, at 
the end of rehabilitation, the average body weight in con-
trol group increased by 3.58% (p > 0.05), in treatment group 
by 4.86% (p > 0.05), height by 1.88% (p > 0.05) and 1.94% 
(p > 0.05), head circumference by 0.95% (p > 0.05), and 
1.97% (p > 0.05), chest circumference by 0.83% (p > 0.05) 



Dmitry B, et al.: Treatment and rehabilitation of children with perinatal injury of central nervous system using non-drug methods

Journal of Pharmaceutical Negative Results ¦ Volume 12 ¦ Issue 1 ¦ March 2021 17 17

and 2.24% (p > 0.05). There were no statistically significant 
intergroup differences (p > 0.05).

The dynamics of motor function in children with spastic di-
plegia through the course of treatment is provided in Table 
1. There was no statistically significant intergroup difference 
(p > 0.05) in motor skills development before treatment. Ac-
cording to Table 1, a statistically significant (p < 0.05) im-
provement in most of the studied motor skills was achieved 
for both groups at the end of rehabilitation treatment. There is 
a statistically significant intergroup difference in all indicators 
(p < 0.05), except for turns on the abdomen and on the side 
(p > 0.05). Children in the control and treatment groups had 
significant improvements in the sitting function (improved 
by 9.1% and 15.5%, respectively, p < 0.05). Furthermore, im-
provements were recorded in all parameters, such as motor 
performance in prone position (6.0% vs 14.7%, p < 0.05), mo-
tor performance in supine position (6.7% vs 13.2%, p < 0.05), 
kneeling (13.78% vs 16.3%, p < 0.05), half-kneeling (13% vs 
23.6%, p < 0.05), and standing (7.8% vs 21%, p < 0.05) for 
both groups.

The study of motor function (according to the GMFCS sys-
tem) showed an improvement in motor skills in both groups 
at the end of rehabilitation (Figure 1). Before rehabilitation, 
there were five (11.1%) children with GMFCS level one in 
the control group, 16 (35.6%) with level two, and 24 (53.3 %) 
with level three. The treatment group consisted of 6 (13.3%) 
children with level one, 17 (37.8%) with level two, and 22 
(48.9%) with level three. At the end of the treatment, there 
were 11 (24.4%) children with level one, 21 (46.7%) with lev-
el two, and 13 (28.9%) with level three in the control group. 

The treatment group included 21 (46.7%) children with level 
one, 18 (40%) with level two, and six children (13.3%) with 
level three. Hence, with a traditional rehabilitation program, 
six (13.3%) children improved from level two to level one 
(p < 0.05), and 11 (24.4%) children improved from level three 
to level two (p < 0.05). Changes in the treatment group were 
more significant compared with the control group (p < 0.05). 
For instance, there were 15 (33.3%) children in the treatment 
group (p < 0.05) who improved from level two to level one, 
and 16 (35.6%) children who improved from level three to 
level two (p < 0.05). There were no statistically significant 
differences (p > 0.05) in GMFCS levels between groups be-
fore rehabilitation. After rehabilitation, however, the number 
of children with level one was statistically higher (p < 0.05) in 
treatment group than in the control group. On the other hand, 
the number of children with level three in treatment group 
was significantly lower than in the control group (p < 0.05). 
There were no statistically significant differences in level two 
between groups (p > 0.05), since only six children in the con-
trol group improved from level two to level one, whereas in 
the treatment group, the amount of children who improved 
their GMFCS level was nearly three times larger.

dIscussIon

The aim of the study was to develop a therapeutic rehabili-
tation program for children with spastic diplegia, to increase 
and improve their self-mobility. If child’s movements are dis-
ordered and limited, and s/he remains in an unusual position, 
then, in most cases, normal movements are impossible. The 
article studies two types of physical rehabilitation: tradition-
al and physical rehabilitation with the elements of Bobath 
therapy. A positive tendency was observed among children 
of both groups at the end of physical rehabilitation. However, 

Table 1: Changes over time in the motor function of children 
with spastic diplegia, M ± m

Indicators Group Before  
rehabilitation

After rehabilitation

Sitting position, 
points

CG (n = 45) 3.52 ± 0.08 3.84 ± 0.03*
SG (n = 45) 3.61 ± 0.07 4.17 ± 0.05*/**

Prone position, 
points

CG (n = 45) 4.02 ± 0.07 4.26 ± 0.063*
SG (n = 45) 4.15 ± 0.06 4.76 ± 0.07*/**

Spine position, 
points

CG (n = 45) 4.03 ± 0.085 4.30 ± 0.04*
SG (n = 45) 4.17 ± 0.09 4.72 ± 0.036*/**

Turns on the 
 abdomen, points

CG (n = 45) 3.75 ± 0.08 4.08 ± 0.09
SG (n = 45) 3.83 ± 0.095 4.16 ± 0.07

Turns on the 
side, points

CG (n = 45) 3.85 ± 0.09 4.15 ± 0.068
SG (n = 45) 3.90 ± 0.07 4.37 ± 0.18

Kneeling, points CG (n = 45) 3.34 ± 0.04 3.80 ± 0.04*
SG (n = 45) 3.54 ± 0.068 4.15 ± 0.05*/**

Half-kneeling, 
points

CG (n = 45) 3.22 ± 0.057 3.64 ± 0.05*
SG (n = 45) 3.31 ± 0.072 4.09 ± 0.043*/**

Standing, points CG (n = 45) 2.95 ± 0.03 3.18 ± 0.03*
SG (n = 45) 3.14 ± 004 3.80 ± 0.05*/**

* - the difference is statistically significant comparing to the indicator be-
fore treatment (p < 0.05); ** - the difference is statistically significant when 
comparing with the indicator after treatment in the control group (p < 0.05); 
CG - control group; SG - study group.

Figure 1: Changes over time in GMFCS levels of children with spastic 
diplegia
CG - control group; TG - the treatment group; * - the differences are statis-
tically significant compering to the indicator before treatment (p < 0.05); ** 
- the differences are statistically significant compering to the indicator after 
treatment in the control group (p < 0.05)
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changes in anthropometric parameters (height, body weight, 
head, and chest circumference) were not significant for both 
groups. There were no statistically significant differences 
(p > 0.05) in the initial and intergroup indicators (p > 0.05), 
due to a relatively short follow-up period (only 6 months). 
The significant changes may occur with a longer rehabilita-
tion period.

The rehabilitation programs of both comparison groups were 
effective, as evidenced by a statistically significant (p < 0.05) 
difference in motor activity before and at the end of rehabil-
itation. The motor performance of children in the treatment 
group significantly improved compared with that in control 
group (p < 0.05). Particularly, the motor performance signifi-
cantly increased in sitting position by 15% (p < 0.05) in treat-
ment group, by 9.1% (p < 0.05) in control group, kneeling by 
16.3% (p < 0.05) in treatment group, by 16.3% (p < 0.05) in 
control group, half-kneeling by 23.6% (p < 0.05) in treatment 
group, by 13% (p < 0.05) in control group, and standing by 
21% (p < 0.05) in treatment group and by 7.8% (p < 0.05) 
in control group. The ability of children to turn on the side 
(p > 0.05) and on the stomach (p > 0.05) also improved. At the 
end of rehabilitation, 13.3% of children in treatment group 
belonged to GMFCS level three compared with 28.9% in 
control group (p < 0.05). Thus, the Bobath concept was prov-
en effective. Meanwhile, the number of children of the first 
level by GMFCS significantly increased (p < 0.05) (46.7% in 
treatment group vs 24.4% in control group).

The Bobath therapy improves the motor skills of children 
with spastic diplegia, affecting the “key points of control” 
(head, shoulders, trunk, palms, pelvis, and feet) (Grazziotin 
dos Santos et al., 2015; Arı & Günel, 2017). Moreover, it is 
possible to achieve effective control of movements and pos-
ture with muscle hypertonicity. The main techniques of Bo-
bath concept are (i) inhibition (blocking pathological move-
ments, in particular, myotonia, tremor, athetoid movements; 
body positions - extensions and flexions; reflexes), facilitation 
(tactile cue through manual contacts, verbal direction), stim-
ulation (helps sense position of the body in space and correct 
movements), inhibition of reflex tonic activity (the child is 
found in a reflex-inhibitory position, e.g., side “oblique” sit-
ting, embryo posture, etc…) (Farjoun et al., 2020).

The study results are comparable with data of other studies 
in the field (Keser et al., 2013; Grazziotin dos Santos et al., 
2015; Tekin et al., 2018). Particularly, a research carried out 
among 70 children aged 3–18 years with spastic diplegia. The 
study evaluated the influence of Bobath therapy on the activ-
ity of neck and trunk muscles. At the end of rehabilitation, 
there was a significant increase in electroneuromyography of 
neck and trunk muscles (p = 0.017). Thus, Bobath therapy in-
creases their activity, improves their functioning in children 
with cerebral palsy (Grazziotin dos Santos et al., 2015). The 
study of an 8-week Bobath therapy among 5–15 years old 
children with cerebral palsy, showed a statistically significant 
improvements in general motor function (p < 0.05), function-

al independence (p < 0.05), postural control (p < 0.05) (Tekin 
et al., 2018). Another similar study also confirmed a signifi-
cantly greater (p < 0.05) effectiveness of the 8-week Bobath 
therapy in comparison with traditional physical rehabilita-
tion, while exercises aimed at strengthening the muscles of 
the trunk were the most effective ones (p < 0.05) (Keser et 
al., 2013). The systematic review of three randomized trials 
indicated that there are no statistically significant differences 
(p > 0.05) between Bobath therapy and traditional rehabilita-
tion. However, two of these studies had methodological lim-
itations for the use of Bobath therapy, and only one study 
provided data on the effect of this method on gross motor 
skills in children with cerebral palsy (Zanon et al., 2019). 
Most studies of Bobath therapy involved a small number of 
children. The method has not been sufficiently studied yet 
and requires further, detailed and in-depth study involving 
large research samples.

The physical rehabilitation program developed is based on 
the data of many modern studies and complies with the basic 
principles of physical rehabilitation and treatment of children 
with cerebral palsy. The goal of the program was to improve 
physical development, motor functions, motor performance of 
children suffering from spastic diplegia, as well as to prevent 
secondary complications and to improve the quality of life of 
survivals. The main objectives of the program were to stimu-
late the potential of children with ICP, to maintain their body 
in a functioning state, to increase their overall performance, 
and to achieve their functional usefulness. The goal and objec-
tives were achieved considering the positive results obtained 
at the end of the rehabilitation, namely, improving the mo-
tor performance of children with spastic diplegia. The pro-
posed program is based on the basic principles of correctional 
healthcare (individualization, consciousness, repeatability, 
consistency, diversity, novelty, and moderate exposure), and 
physical rehabilitation (comprehensive approach, sequencing, 
social orientation, intensity management, efficiency, emo-
tions, accessibility, purposefulness, and individualization).

conclusIon

The positive changes were observed at the end of rehabili-
tation treatment in both comparison groups. Children in the 
control and the treatment groups had significant improve-
ments in the sitting function (improved by 9.1% and 15.5%, 
respectively, p < 0.05). Furthermore, improvements were re-
corded in all parameters, such as motor performance in prone 
position (6.0% vs 14.7%, p < 0.05), motor performance in su-
pine position (6.7% vs 13.2%, p < 0.05), kneeling (13.78% vs 
16.3%, p < 0.05), half-kneeling (13% vs 23.6%, p < 0.05), and 
standing (7.8% vs 21%, p < 0.05) for both groups. Neuro-de-
velopmental treatment program turned out to be more effec-
tive in improving motor skills. A total of 15 (33.3%) children 
with GMFCS level two improved to level one (p < 0.05), and 
16 (35.6%) children with level three improved to level two 
(p < 0.05) from the GMFCS level three to GMFCS level two. 
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In the control group, only six (13.3%) children with level two 
improved to level one, and 11 (24.4%) children with level 
three improved to level two (p < 0.05). The study results in-
dicate the effectiveness of both physical rehabilitation pro-
grams for children with spastic diplegia. However, comper-
ing to traditional physical rehabilitation, the Bobath concept 
was more effective in enhancing the physical development 
of children and improving their somatometric indicators and 
motor performance.

Prospects for further research
The future research can focus on the effect of Bobath thera-
py on cerebral circulation in children with spastic diplegia, a 
form of cerebral palsy.
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