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Abstract
Background: Cerebral palsy (CP) describes a group of disorders of posture and movement that occur as a result of a non- progressive
disturbance in the infant brain. Balance is an important element of children with spastic CP which describe the ability of the child to safely and
independently function in a variety of environments. Environmental adaptation and social participation of children CP is influenced by both their
functional skills and environmental factors.
Aim: To assess balance and quality oflife in children with spastic CP.
Methedology: Fifty six spastic cerebral palsy children from both sexes aged (4- 12) years participated in this study. All participants were
subjected to full clinical examination, neurological examination, functional motor skills by GMFMCS and GMEM- 66, balance assessment by
PBS and SCALE and assess the effect of level of motor impairments and quality of life in children with spastic CP.
Results: there was statistically significant correlation between GMFM- 66 and PBS (P value= 0.01, r= 0.89). Also stafistically significant
correlation between GMFM- 66 and SCALE (P value= 0.01, 1= 0.65). There was statistically significant correlation between GMFM- 66 and
QOL (P value=0.0 1, r= 0.534). That SCALE and PBS tools as regard GMFM- 66 could distinguish between different functional balance and
different levels motor impairments in children with CP. Quality of life (QOL) of children with spastic cerebral palsy were affected by level of
motor impairments and more effective tool in children with CP above seven years old.
Conclusion: PBS and SCALE are valid tools to assess balance in children with spastic CP. Environmental adaptation and social participation of
children CP is influenced by both their functional skills and affect quality of life.
Recommendation: Further researches are also required to evaluate balance and environmental adaptation of children with spastic CP
Keywords: Cerebral Palsy, Balance, Quality Of Life and Environmental Adaptation.
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Introduction:

Cerebral palsy (CP) desciibes a group of disorders of posture and
movement that occur as a result of a non- progressive disturbance in the
developing fetal or infant brain. (Robert et.al, 2010).

In Egypt, El- Tallawy et.al, (2011) reported a prevalence of 2.04 per
1000 live births among children in Al- Kharga District, New Valley.
Another study conducted at Al- Quseir City, Red Sea Governorate in
Egypt, reported a prevalence of CP in children of 3.06 per 1000 live births
(El- Tallawy et.al, 2014).

The most common form of CP is spastic cerebral. Spastic type has
been subcategorized as: spastic hemiplegia, spastic diplegia, spastic
quadriplegia, among children with CP, It has been detected that 35% of
spastic CP cases are hemiparetic, 28% are diparetic, and 37% are
quadriparetic. In some studies, hemiparetic, diparetic, quadriparetic
terminologies are replaced with the terms unilateral and bilateral
Mockford and Caulton (2010).

Unfortunately, No treatment lead to a permanent cure and its
management is only supportive. The management plan depends mainly on
the specific type of CP and associated comorbidities. The type of
treatment administered may vary throughout the child's life to reflect
changes in condition and the patient’s capabilities.

Balance deficits are one of the most common problems for spastic
cerebral palsy. Children with cerebral palsy (CP) have limitations with
postural control and anticipatory postural adjustments. Their capacity to
sit, stand and walk independently are delayed which interfere with daily
life activities. (Hartbourne et.al, 2010). Balance is defined as the ability to
control the center of mass relative to the base of support. (Atkinson et.al,
2011).

As impairments in standing balance can be effectively treated through
therapeutic exercise so assessment of postural control in standing is
important for monitoring development, diagnosing impairments, planning
treatment programs, and evaluating change in pediatic populations
(Majlesi et.al, 2014).

Children with cerebral palsy (CP) have impairment of balance and
high risk of falling, with 35% of patients reporting daily falls, and an
additional 30% reporting monthly or weekly falls (Boyer and Patterson,
2018).

Environmental adaptation and environmental factors are the master
on functioning and disability processes (Law et.al, 2013) Despite this
children with a disability generally participate in less physical activity than
their able- bodied peers and it is critical to identify interventions that
create meaningful long- term change in child and family physical activity
behaviours (Carlon et.al, 2013).

Several studies have shown that some environmental factors such as
lack of physical and emotional support, inaccessibility of the physical
environment, and negative attitudes affect participation of children with
CP. This also found that the physical, social, and attitudinal environment
influences participation of children with CP, understood as their
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involvement in diverse life areas. (Colver et.al, 2012).

Children with CP with a major motor impairment, presence of pain
and intellectual disabilities obtain lower QOL (Arnaud et.al, 2008) and
that these factors interfere with their participation in daily activities and
the fulfillment of social roles. Therefore, high participation is associated
with the availability of a better environment (Colver et.al, 2012) and that a
supportive, accessible environment is a predictor of better QOL (Law
et.al, 2014).

Aim Of The Study:

The present study was conducted to evaluate SCALE and PBS tools as
regard GMFM- 66 to assess the balance in children with spastic CP and to
assess how environmental adaptation can affect the quality of life also to
assess the effect of level of motor impairments and quality of life QOL in
children with spastic CP.

Methodology:

The study was done on children with cerebral palsy visiting the clinics
of Faculty of Postgraduate Childhood Studies Ain Shams University and
in the clinics of Childhood Disabilities Center Al- Azhar University from
1 st of January 2018 till 30" of June 2019,

Total number of examined patients was 350 children, 216 children
fulfilled study criteria, parents of 56 children only accepted and gave
written consent to be included in this study. In this descriptive analytical
study, all subjects diagnosed with spastic cerebral palsy 33 female and 23
male with age 4- 12 years old were in one group subdivided according to
age into 2 groups. First subgroup from 4years old to less than 7 years old
and second subgroup from 7 years old to 12 years.

The inclusion criteria were children below 12 years old, they with
motor function severity level of I- I, classified by gross motor function
classification system (GMFCS), ability to follow verbal instructions for
performing the examinations and ability to stand independently with or
without the use of hand- held support for at least 60 seconds.

The exclusion criteria is children with Sensory impairments, Absence
of understandable speech, skeletal surgery within the previous year. The
gross motor function of the children participating in the study were
evaluated with the use of the GMFM- 66 (Gross Motor Function
Measure- 66) tool, Balance evaluated by pediatric balance scale (PBS) and
by selective control assessment of lower extremity (SCALE). then
WHOQOL BREF scale was administered on parents of all participating
children (WHOQOL Group 1994).

Statistical analysis:

Data were analyzed using Statistical Program for Social Science
(SPSS) version 12.

Ethical consideration:

According to the instruction of the research ethical scientific
committee, Faculty of postgraduate childhood studies (IPGCS, 2014),
with an informed written consent from parents.

Results:
The study was conducted on fifty six children with spastic cerebral
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palsy aged (4- 12) 33 male with 58.9% and 23 female with 41.1%.
Table (1) Correlation between GMFM- 66 and FBS

GMEM66 PBS
Correlation 1 0.893
GMFMG6 Sig. (- tailed) 0.000
N 56 56
Correlation 0.803 1
PBS Sig. (2- tailed) 0.000
N 56 56

Analysis of Cormelation between GMFM- 66 and PBS showed
statistically significant correlation between GMFEM- 66 and PBS (P value=

0.001, r= 0.8%), very strong association.

Table (2) Correlation Between GMFM: 66 And SCALE

Gumfm- 66 SCALE
Correlation 1 0.651
GMFMs6 Sig. (2- tailed) 0.000
N 56 56
Correlation 0.651 1
SCALE Sig. (2- tailed) 0.000
N 56 56

Analysis of Correlation between GMFM- 66 and SCALE showed
statistically significant correlation between GMFM- 66 and SCALE (P

value= 0.001 r=0.651), strong association.
Table (3) Correlation Between GMFM- 66 And WHOQoL BREF

GMFM66 QOL
Cosrelation 1 053
Gmfin- 66 Sig. (2- tailed) 0.000
N 56 56
Correlation 0.534 1
QOL Sig. (2- tailed) 0.000
N 56 56

Analysis of Correlation Between GMFM- 66 And WHOQoL BREF
showed statistically significant correlation between GMFM- 66 and QOL
(P value= 0.001, r= 0.534), strong association.

Table (4) Comelation Between PBS And SCALE

SCALE PBS
Costelation 1 0.0491
SCALE Sig. (2- tailed) 0.000
N 56 56
Corselation 0491 1
PBS Sig. (2- tailed) 0.000
N 56 56

Analysis of Correlation between PBS and SCALE showed statistically
significant correlation between PBS and SCALE (P value= 0.001, r=

0.49), strong association.
Table (3) AITOVA test: analysis age groups differences according to WHOQoL BREF

tool results
Sum Of i
QOL df Mean Square F Sig.
Squares
Between Groups 300.053 1 300.053
Within Groups 3371.072 54 62.538 4042 0.030
Total 3686.125 35

Analysis of age groups differences according to WHOQOL BREF tool

results showed significant difference between the two age groups (group

from four to below seven years old and group from seven to twelve years
old) P value< 0.01, F= 494, Thus the older the children the better

WHOQOL BREF tool results.
Discussion:

Cerebral palsy was the most common cause of motor disability in
childhood Sewell et.al (2014). Children with CP had many neurological
deficits that interfere with motor function, care, comfot, or positioning
These impaimments included neuromuscular and musculoskeletal
problems such as spasticity, muscle contractures, bone defonmities, loss of
selective motor control and weakness Mark (2011).

Postural control played a major role in contributing to motor disorders
in children with CP. Postural stability was crucial for purposeful
movement and functional activities. Poor postural control limited gross
motor functions, ability to explore and interact with the environment,
affecting the quality of life for children with CP.

Furthermore, problems with dynamic balance were common in
children with cerebral palsy and included inappropriate muscle
organization, abnormal intersensory integrative ability and late onset of
muscle activation Damiano et.al (2013).

In present study there was statistically significant correlation between
GMFM- 66 and PBS scores p value= 0.001 r= 0.651, strong association,
that agreed with Sook Hee et.al (2012) showed PBS total score was
strongly correlated GMFM- 66 scores, PBS could test balance function
associated with walking and standing. PBS could be considered a simple
and valid scale for examining functional balance in children with CP.

In the study there was statistically significant cormelation between
GMFM- 66 and QOL scores p value= 0.001, r= 0.534, strong association
that agreed with Chullivil et.al (2014) showed that School- aged cerebral
palsy children who were more functionally dependent were found to have
worse quality of life. Those children who were more functionally
independent in their participation in play& school activities felt better
about their physical, social, emotional, educational& environmental well-
being.

In the present study there was statistically significant correlation
between GMFM- 66 and SCALE scores p value= 0.001, r= 0.651, strong
association, that agreed with Noble et.al (2018) reported that SCALE was
significantly correlated with GMFN- 66 in a small group of individuals
with bilateral spastic CP. The strong relationship observed for SCALE
with GMFM compared to normalized muscle volume suggested that
selective motor control was the dominant factor over muscle size and joint
stiffness in determining an individual's gross motor function.
Consequently, SCALE, as a measure of selective motor control strongly
cotrelated with GMFCS and to gait abnormality. Balzer et.al (2016)
demonstrated a significant difference between SCALE scores for children
with GMFCS levels I and II, but were unable to show a significant
difference between SCALE scores for GMFCS levels IT and ITI.

In the present study there was statistically significant correlation
between PBS and SCALE scores (P value= 0.001, 1= 0.49), strong
association, that agreed with Hyoungwon Lim (2015) reported SCALE
items were significantly comrelated with two PBS dimensions (standing
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and postural change).
In the present study children included were diagnosed with spastic

cerebral palsy and age group (4- 12) and quality of life was assessed using

WHOQOL- BRIF that agreed with El- Weshahia et.al (2017) assessed

QOL for children with spastic CP at age (4 12) using CP- QOL

questionnaire and also showed that assessment of QOL for children with

CP was crucial for making an appropriate decision for providing health

care for them.

Conclusion:

Pediatric balance scale (PBS) and selective control assessments of
lower extremity (SCALE) tools are valid tools to assess the balance
especially functional balance in children with spastic cerebral palsy.

Environmental adaptation and level of motor impairment can affect
on quality of life of children with CP and their parents and social
participation.

There is high association between gross motor function and Quality of
Life for children with cerebral palsy and the older the children the better
results of quality of life assessments scores.

Recommendations:

H Considering PBS and SCALE is assessment tools for balance for
children with CP.

H Thus the present study is a step in quantitive evaluation of balance in
children with cerebral palsy and also establishing that tools could be
applied in clinical routine examinations of balance.

H Future research should also investigate other aspects of the child’s life,
as participation and services received and not received.

H It is important to consider all functional aspects of a child as well as to
observe how associated health conditions contribute to influencing not
only the child’s life but the parents as well, to contribute to improving
the quality of life of the child and family.

In addition, There are many different ways in which environments,
activities, and routines can be adapted to make them more conducive for
children to encourage participation and environmental adaptation.
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