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Abstract

Background: The development of motor functions in children with cerebral palsy is the outcome of several interacting and relating factors, including types of
interventions (medical, physical, or surgical), child characteristics, and socializing agents.

Aim of the study: To evaluate the effect of childhood socioeconomic status on the development of gross motor function after physical therapy intervention in

children with spastic cerebral palsy.

Methods: A cross-sectional study on eighty children (44 boys, 36 girls) with spastic cerebral palsy aged 3.11 + 0.88 years old. The Gross Motor Function
Classification System (GMFCS) and Socio Economic Scale (SES) were used to evaluate the severity of cerebral palsy and selected children's socioeconomic
status, respectively. The Gross Motor Function Measure (GMFM-88) was measured twice times with an interval of six months of physical therapy intervention.

Results: The middle and high socioeconomic classes of children with mild and moderate cerebral palsy showed a significant increase in median values of gross
motor function compared with the low class. While there is no significant difference in median values of gross motor function according to socioeconomic classes

in children with severe cerebral palsy.

Conclusion: The socioeconomic status may enhance the gross motor functions in children with mild and moderate spastic cerebral palsy after physical therapy

interventions
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Introduction

Cerebral Palsy (CP) is a neurodevelopmental disorder in 3.6 per 1,000
live births. It results from a non-progressive lesion in early life before the
maturation of the central nervous system [1-3]. Spastic cerebral palsy is
classified according to topographic distribution to hemiplegia, diplegia,
and quadriplegia [4,5]. Motor impairments are the primary manifestation
of spastic CP, including abnormal muscle tone, muscle weakness, lack of
mobility, balance, and loss of selective motor control and learning [6,7].
Furthermore, ultimate neurological and psychosocial problems such as
cognitive and sensory impairments, epilepsy, and nutritional deficiencies
frequently accompany CP children. All CP impairments impact families'
well-being and societal health care costs [8,9].

Socio Economic Status (SES) is an overall measure of an individual's
work experience and family's economic and social position to others [10].
SES is typically categorized into high, middle, and low according to family's
income, education, and occupation [11]. Socioeconomic status promotes
and socializes health resources and habits by different factors; it is also
considered a determinant of physical activity strengthening or disabling
physical activity behavior [12,13]. There is a belief that SES is one of the
etiological factors and ways to prevent cerebral palsy [14]. The physical
therapy interventions usually focus on maintaining and improving quality
of life and function in at minimum essential activities such as gross motor

functions and preventing secondary complications for children with CP
[15,16]. Also, physiotherapists provide parental support that may develop
and restore psychological and social well-being in all activities of daily
living [17]. International Classification of Functioning Disability and Health
(ICF) and dynamic systems theory of motor control and learning define
the development of gross motor function due to the interaction of many
subsystems to achieve a functional goal and the child's self-organization
[18-20]. Different types of interventions represent the task; the child's
characteristics demonstrate individual, while the environmental constraint is
represented by socioeconomic status. All of that is the factors that interact to
promote the motor functional abilities in children with cerebral palsy [18,21].
So, this study aims to evaluate the effect of childhood socioeconomic
status on the development of gross motor functions as the primary physical
therapy outcome in children with spastic cerebral palsy.

Materials and Methods

Design

A cross sectional study.
Participants
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approved the study (no: P.T.REC/012/001761). Firstly, the files of children
were collected from a database of the outpatient clinic faculty of Physical
Therapy Cairo University to select children with the following criteria;
diagnosed with spastic cerebral palsy, aging from one to four years, while
the children who had; preterm birth, genetic disorders, and associated
disorders as congenital anomalies, perceptual disorders, or intellectual
disorder were excluded. Secondly, the children were eligible for the study;
their degree of spasticity, severity level, gross motor functions, and SES was
evaluated by a modified Ashworth scale, GMCFS, GMFM, and SES scale.
In a follow-up stage after six months of physical therapy interventions, the
gross motor functions of the children were reevaluated (Figure 1).

Procedures

Muscle tone assessment: The modified Ashworth scale is a valid and
reliable test for measuring the amount of resistance to passive movement
[22]. The type of CP was determined as hemiplegia, diplegia, or quadriplegia
according to the tone distribution throughout the body.

Severity: Severity is a time-independent variable of age-specific motor
activity measured by the Gross Motor Function Classification System
(GMFCS). GMFCS is a reliable and valid system to classify the severity
of CP. It has five levels of severity (I, II, Ill, IV and V); levels | and Il were
grouped as mild category, level Il is considered a moderate level, and
levels IV and V are severe ones [16].

Gross motor functions: The Gross motor functions were evaluated by
Gross Motor Function Measures (GMFM-88). GMFM-88 is a useful clinical
assessment tool that consists of 88 items in five dimensions; 1) Lying and
Rolling (17 items), 2) Sitting (20 items), 3) Crawling and Kneeling (14
items), 4) Standing (13 items), and 5) Walking, Running and Jumping (24
items) [23]. The total score is the sum of all dimensions divided by five, then
calculate the percentage score that ranges from 0 to 100.

Socio economic status (SES): SES scale was validated and updated
on the Socio Economic Status scale for health research [24]. It consists of
7 domains; 1- education and cultural domain (for both husbhand and wife);
2- family domain; 3- occupation domain; 4- family possessions domain;
5- home sanitation domain; 6- health care domain; 7- economic domain.
According to the total scores of socioeconomic statuses, it is classified into
four quartiles (very low, low, middle, and high).

Physical therapy program: The physical therapy interventions
were based on strength training for all children in the study, improving
neuroplasticity through practice and experience [25]. The parents were

Registration

Evaluation

Follow up

Selection

instructed to stick to sessions as much as possible, three times per week
for six months.

Follow up: The scores of GMFM88 were reevaluated after 6 months of
a physical therapy program for 80 children to determine the development of
gross motor functions.

80 children (44 boys, 36 girls) with spastic cerebral palsy completed the
treatment program. Their mean ages were 3.11 + 0.88 years, classified into
three classes (first, second and third). According to tone distribution, the
children with diplegia were 52% of all cases, with hemiplegia being 16.3%,
while quadriplegia was 31.3% (Figure 2). Quartiles classified the SES of the
children into- low, middle, and high (Table 1 and Figure 2).

Data analysis: The data was collected twice times; before and after six
months of the physical therapy program. The descriptive data of all children
were treated statistically by means and standard deviations as age and
scores of GMFM, quartiles as SES, and frequency as sex, severity, and type
of spastic CP. Kruskal-Wallis test was conducted for comparison between
several categories. Mann-Whitney U test was conducted for comparison
between every two categories. The significance level for all statistical tests
was set at P<0.05. The statistics of all measures were performed through
the Statistical Package for Social Studies (SPSS) version 22 for windows.

Results

The mean of GMFM percentages before and after 6 months of physical
therapy intervention were 47.57 + 30.26 and 51.51 + 31.38, respectively
with mean difference was -3.94 and the percent of change was 8.28%. That
represent a significant increase in GMFM in the study group post treatment
(p=0.0001).

Child characteristics and development of motor functions

The 1st age class category significantly improved in GMFM scores than
other classes. Also, there was no significant difference between boys and
girls in the development of motor functions after treatment (p>0.001) (Table
1 and Figure 3). By Mann-Whitney U test, there was insignificant difference
of the median of GMFM between diplegia and hemiplegia (p=0.16). When
children with diplegia were compared with a quadriplegic, there was a
significant increase in the GMFM (p<0.001). Also, there was a significant
increase in the mean difference of GMFM in hemiplegia compared with that
in quadriplegia (p<0.001) (Table 1 and Figure 4).
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Figure 1. Participant's flow chart.
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Table 1. The median of GMFM regarding age, sex, severity, type of CP, and SES levels of children with spastic CP.

GMFM
Age (£ SD) 15t class (<2.32) (n=20) 2 class (2.32 to <3) (n=21) 3dclass (3=4) (n=39) X2 p-value
3.11+0.88 6.27 3.03 1.89 19.93 0.00001*
Sex Boys (n=44) Girls (n=36) U-value p-value
2.65 2.64 791
Diagnosis Hemiplegia13 (16.3%) Diplegia 42 (52.5%) Quadriplegia25 (31.3%) X? p-value
3.44 6.05 1.13 2242 0.0001*
SES Low(<33.5) Middle (33.5 to 42)+ High (>42) (n=19) X2 p-value
(n=40) (n=21)
2.27 6.1 4.16 8.42 0.004*

Note: Significant : * p value: Probability value, x% Chi-squared value
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Figure 2. Quartiles of socioeconomic status scores among children of the study.
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Figure 3. Development of GMFM between boys and girls.
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Figure 4. Comparison between types of CP according to development of GMFM.
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Socioeconomic status and development of GMFM

There was a significant difference in the median of GMFM among low,
middle, and high SES (p=0.004) . By Mann-Whitney U test, There was a
significant increase in median values of GMFM in the middle SES compared
with that of high and low SES (p=0.74, p=0.004), and no significant
difference between low and high SES (p=0.054). In mild cases of spastic
CP, the GMFM significantly improved in middle SES compared to those
with high and low SES (p=0.72, p=0.03). In moderate cases: there was
a significant difference in median values of GMFM between the groups
of SES (p=0.002). There was a significant increase in median values of
GMFM in middle and high SES compared with that of low SES (p=0.002)
(p=0.01), respectively. in severe cases: There was insignificant difference
in median values of GMFM among the groups of SES either low, middle or
high (p=0.56) (Table 2).

Table 2. The GMFM according to the severity and SES quartiles.

GMFM
SES Mild cases (n=26) Moderate cases  Severe cases
(n=29) (n=25)
Low 2.27 2.65 0.95
(n=13) (n=15) (n=12)
Middle 4.92 7.38 1.64
(n=5) (n=8) (n=8)
High 3.95 8.14 1.64
(n=8) (n=6) (n=5)
X2 4.33 12.24 1.14
p- value 0.03* 0.002* 0.56

Note: Significant : * p value: Probability value, x*: Chi-squared value

Discussion

The development of motor functions is the primary outcome of physical
therapy rehabilitation for children with spastic cerebral palsy, which is
considered an increase in GMFM-88 percentages before and after 6 months
of physical therapy interventions (the follow-up period). Spasticity is the
most severe form of motor impairment in CP, and it represents 72.5%of
all CP types [2]. The age was selected to virtuously illustrate the role of
parent position in their education, occupation, and income on the outcome
of physical therapy intervention. For several reasons;1- below four years
old, the primary problems are apparent with few secondary complications,
which are considered as a factor of minor influence on the results of
physical therapy interventions; 2- the cognitive development in children
under four years depend on social learning while older children start to
develop self-independent learning experience that explicit the role of SES
making less bias in our study; 3- according to emotional development,
the children at this age are more autonomy with confidence in the child-
parent relationship and continued firm parenting helps the child face
environmental challenges then learn flexible self-control [25-28]. Generally,
after physical therapy intervention, the gross motor functions in all children
were significantly improved with a mean difference of 3.94, which might be
due to strengthening training which helps improve gross motor function [29].

The current study results showed a significant improvement in GMFM
at 1%t and 2" age classes of children with spastic CP after six months of
physical therapy intervention than in the 3rd age class. That results point to
the early physical therapy intervention may be more effective on the child's
outcome, precisely gross motor function, which improves child participation
by supporting parents and avoiding the complications. They concluded
that marked plastic changes in the brain at an early age have important
implications for predicting developmental disorders to encourage functional
activities early; otherwise, the child may grow into a functional deficit [30].
The capacity of plasticity in children is more evident in children than in
adults, and also it develops structural changes in the brain through motor
experiences and parent-child interaction [31]. The percentage of boys in the
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study group was more than that of girls Figure 3, which is consistent with
the previous study mentioned that the incidence of CP is significantly higher
in boys than girls due to the hiological properties of their brain inducing
a greater vulnerability to developing lesions and injuries associated with
CP [32]. There is no significant difference between boys and girls in the
development of gross motor functions. That results could agree with Mitchell
when comparing performances at each level of GMFM or MACS(Manual
Ability Classification System) in males and females; there is no significant
difference between them. Also, when compared all GMFM and GMFCS
among females and males, found that the absence of any statistical
gender difference in diplegic and quadriplegic within the total population
of children with CP while females in hemiplegic type develop better than
boys in standing domain, only [33,34]. The insignificant difference between
boys and girls could also be due to young age of participants' because
the gender effect becomes more significant as children age and biological
diversity become pronounced [35]. There was a significant difference
among types of CP ( hemiplegic, diplegic, and quadriplegic) that might
be anticipated because all mild cases were hemiplegic in our study. All
severe cases were quadriplegic that consistent with the results of Howard
who reported that children with level | GMFCS usually have mild spastic
hemiplegia and are entirely independent; by contrast, children with level V
GMFCS often have severe spastic dyskinesia in a quadriplegic distribution,
so they are dependent in mobility [36,37]. The results showed an increase
in motor development of children from middle and high socioeconomic
classes in a moderate group of CP than those from low one (p=0.002) due
to their families' social support. Assis-Madeira suggested that children with
moderate CP and low SES were more dependent on their families than
children with high SES presenting the necessary skills with help from
their caregivers [38]. They found that children from low SES families were
neurodevelopmentally delayed twice as those with higher SES [39]. The
middle level of SES results showed an insignificant difference with high
SES in moderate cases of CP. The results contradict, who concluded a
positive association was found between SES and infants' performance on
motor scales in other wards as SES increased, the development improved
[40,41]. That results were not expected, especially in severe and mild
cases, as they contradicted the previous studies on the implications of
SES on development found that the families with high SES parents able
to invest time and money in their children's development and children from
lower SES families at risk for adverse outcomes including poorer health,
psychological well-being, and academic achievement. The non-significant
difference in motor functions among socioeconomic classes in severe
cases of spastic CP may be because all severe cases were quadriplegic
cases whose motor development is a little bit improved compared to other
types. low social class may neglect those cases because of the needed
financial load for continuous management; while those cases in higher
classes provide over protection by using facilities and excessive aid,
creating greater dependence; however, the social class seems to have no
significance in motor development as noticed here [42].

Conclusion

The child’ age, sex, severity, diagnosis, and SES are the most common
factors which may interfere with the outcome of physical therapy after six
months of strengthening training for cerebral palsy. While the level of SES
may affect the progress of GMFM in moderated cases of CP aging less
than four years. This study was limited by; the small sample size, unequal
representation of different types, and different grades of severity of CP only
one selection site for patients, and other related factors to SES as nutrition
and home bases style were not studied. It was recommended to study the
progress of motor functions on other environmental resources and compare
the results of nutrition and culture also other child characteristics such as
body mass index.
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