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ABSTRACT

Background: Children with cerebral palsy, although having similar
diagnosis, varies in their abilities & level of functioning within &across
different environmental context e.g. home, school or community
setting. Capacity (what a child can do in standardized, controlled
environment) may or may not be the same as performance (what
a child actually does do in her/her daily environment).

Materials and Methods: After getting approval from Institutional
Ethic's Committee (IEC), 63 children with cerebral palsy (4-16
year, mean 7.4 year with SD 0.39) of all clinical types, Gross Motor
Functional Classification System (GMFCS) level I-V were examined
for mobility using Gross Motor Functional Measure 88 (GMFM).
Motor capacity was assessed in clinical setting by highest of 3
GMFM items attained, i.e., crawling (44), walks with support (68) &
walks without support (70). Motor performance was measured by
Functional Mobility Scale version 2.
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INTRODUCTION

India is developing country with total population of more than 100
crores. In India, the prevalence of disability is estimated at 35 million
individuals, of whom 15 million are children [1].

The cerebral palsy (CP) have been described as “ a group of non-
progressive, but often changing, motor impairment syndromes
secondary to lesions or anomalies of the brain arising in the early
stages of development” [2]. CP is the commonest diagnosis of
children who receive physical therapy services on regular basis at
the institution where present study was conducted.

Mobility is important for the cognitive and psychosocial development
ofchildren[3,4]. Independent mobility is vital for activity & participation,
reducing dependence on caregivers and the environment [3-5].
Children with significant mobility impairments who cannot crawl and
walk independently are at risk for additional secondary, mobility-
related delays [6].

The severity of limitation in gross motor functions among children
with CP is highly variable. Children with cerebral palsy although
having similar diagnosis, varies in their abilities & level of functioning
within & across different environmental context e.g., home, school
or community setting. According to International Classification of
Functioning, Disability and Health [7], the environment is defined as
the physical, social and attitudinal conditions that are present in an
individual’s life.

In 2006, ICF-CY was developed to include developmental aspects
of children & youth which were similar to adult ICF [8]. Capacity &
performance are domains of ICF-CY. “Capacity” (what a child can
do in standardized, controlled environment/what they can do at
their best) may or may not be the same as “Performance” (what a
child actually does do in her/her daily environment/the execution of
that activity in the real world) [7,9,10].
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Result: On analysis of motor capacity 42.85% children were
walking without support, 15.87% were able to crawl & 26.98% were
able walk with support in clinical setting. Spearman’s Correlation
was done between GMFM item 70 with FMS 5 (home setting) to
check correlation of capacity with performance & was found to be
significantly correlated (r=0.586, p=0.04). All three GMFM items
were correlated with FMS 5, 50, 500 & found positively correlated.
For community setting (FMS 500), 52.38% children were lifted by
parents & only 6.34% were using wheel chair mobility. A total of
21.87% patients were able to walk with or without support & still
lifted by parents in school or community setting.

Conclusion: Change in capacity and performance of mobility
exists mainly in school and community setting in studied population.
Context should be given importance to prioritize rehabilitation
process.

Recent research has examined differences in mobility of children
with CP across environmental settings [11-13]. There is scarcity
of similar research in Indian population & result of foreign studies
may not be applicable in Indian context. The socio economical
differences, cultural differences & availability of assistive technology
as well as Government funding vary between developed countries
and developing countries as well as among different states of India.

So the aim of present research is to report whether any differences
in mobility of children with CP exist across different environmental
settings in Ahmedabad, Gujarat, India.

Present study is one of the objectives of a larger research project
being conducted at our institution where analysis of various mobility
issues in children with CP is being explored.

Research Question: Do capacity & performance of mobility differ in
terms of environmental settings in children with CP?

MATERIALS AND METHODS
Design: An Exploratory Study.

Participant inclusion criteria: Children with diagnosed cases of
CP, all clinical types, all GMFCS level, age range 4-16 year

Exclusion criteria: Children with impaired mobility due to other

Neuro Developmental Disability like Meningo Myelocele, Autism,

Duchenne Muscular Dystrophy etc; children with CP aging< 4 years

or > 16 years; CP with uncontrolled epilepsy & impaired cognition,

patients who had gone through L/E surgery or botulinum toxin

within 6 month of study entry.

Outcome Measures

e Mobility (Activity & participation domain of ICF) — Capacity is
measured as highest of 3 items from GMFM 88 under structured

environment with routine orthosis & assistive devices (Item 44 —
crawling, Item 68 — walk with support, ltem 70 — walk without
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support) [14] GMFM is standardized test designed to measure
change in GM function in CP [15].

e Performance is measured with Functional Mobility Scale
(version 2) which rate what the child actually does at this
point in time & not what they can do or used to be able to do.
Questions asked to parent (not direct observation) about usual
mobility method e.g., How does your child move around for
short distances in the house? (5m), in and between classes at
school? (50 m), long distances such as at the shopping center?
(500 m) FMS is reliable, valid & sensitive tool with substantial
agreement between direct observation & parental report [16].

e Difference in administration between these two outcome
measure was not kept >1 week to avoid major change in
mobility method.

Procedure: After approval from IEC, screening of patients coming
to paediatric rehabilitation center of SBB college of Physiotherapy
from various OPDs of VSGH & Aastha paediatric rehabilitation
center were done (n=107). Children were selected as per selection
criteria & informed written consent was taken from parent or
legal caregiver along with oral consent from child who is verbal.
Capacity was measured using GMFM 88 by therapist under
structured environment at clinical setting with routine orthosis &
assistive device & Performance was measured using FMS where
parents were questioned for functional mobility used by child
for various distances (5 meter-home, 50 meter- school and 500
meters-community).

Flow chart of participant through study [Table/Fig-1]:
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[Table/Fig-1]: Flow chart of participants through study

STATISTICAL ANALYSIS

Statistical analysis was done using SPSS 16.0 version with level of
significance kept at 5%. Correlation between GMFM item 44,68 and
70 (Motor capacity) with FMS 5,50 and 500 (motor performance)
was done using Spearman’s correlation test.

RESULTS

For analysis children were grouped as per their mobility levels. Group
A- children unable to crawl (n=15), Group B- children capable of
crawling (n=4), Group C- children capable of walking with support (n

IC {n=63)

=17), Group D- children capable of walking alone (n=27).

Children who step with wall support/furniture support/ adult are
hand support/ walks using a walking aid were all categorized under
walk with support for analysis [14]. Mean age of patients was 7.4

Clinical type No Percentage
Spastic Diplegic 21 33.33%
Quadriplegic 14 22.22%
Triplegic 5 7.93%
Hemiplegic 10 15.87%
Dystonic 8 12.69%
Ataxic 4 6.34%
Athetoid 1 1.58%

[Table/Fig-2]: Clinical types of children with Cerebral Palsy
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year SD 0.39 (range 4 to 16). Total male patients were 44 (69.8%)
while female were 19 (30.15%). Demographic features of studied
population was shown in [Table/Fig-2,3].

GMFCS levels No. Percentage
| 19 30.15%
Il 8 12.7%
Il 10 15.8%
\% 13 20.6%
V 13 20.6%
[Table/Fig-3]: Locomotor Ability of studied Population as per GMGCS levels
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[Table/Fig-4]: Number of patients as per their gross motor capacity in different

environmental settings (FMS 5, 50, 500)

[Table/Fig-4] shows that n= 17 (26.98%) were able to walk with
support (GMFM 68), were more positively correlated with home
& school setting (r= 0.455, r= 0.575) as compared to community
setting (r = 0.387).

n= 27 (42.86%) were able to walk independently (GMFM 70), were
significant & positively correlated in each environmental setting but
with decreasing in number in community setting [Table/Fig-4].

Significant positive correlation was found for community setting
with GMFM 70 with p=0.008 as compared to GMFM 68 (p=0.125)
& GMFM 44 (p=0.118) which suggest that children who are
actually walking independently (motor capacity) are only walking in
community setting (motor performance).

DISCUSSION

Aim of the present study was to report whether there are changes
in capacity & performance in mobility methods in different
environmental settings like home, school and community in children
with CP. Result of the present study demonstrates that, differences
in capacity & performance existing mainly in school & community
setting.

On analysis of GMFM 44, Out of 19, total 15 patients were unable to
crawl independently. They were either initiating crawling or any other
form of floor mobility which may not be exactly used for transition
from one place to another & were lifted by their parents to be
transited from one room to other, while other 4 patients were able to
crawl independently at clinical setting. Out of 4, 3 were performing
crawling at home but in spite of having capacity to crawl, 1 patient
was not crawling at home. All patients in this category were having
clinical diagnosis of spastic quadriplegic CP or dystonic CP & were
having GMFCS level IV & V.

None of these patients were put in school for the reason of not
having good trunk control, floor mobility or bladder bowel control.
Under Government’s project of “SarvaShikshaAbhiyan” special
educator allotted to respected area were visiting & advising children
for education.
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Out of 83, n= 17 (26.98%) were able to walk with support (GMFM
68), were more positively correlated with home & school setting (r=
0.455, r= 0.575) as compared to community setting (r = 0.387).
These patients were less preferably using orthosis while walking
at home & floor mobility was found faster than supported walking.
They used combination of floor mobility & supported mobility at
home while they preferred supported walking at school. Social
acceptance, peer group demands, motivation of child in school
setting might be the factors for preference of supported walking
over floor mobility at school compared to home setting.

n= 27 (42.86%) were able to walk independently (GMFM 70), were
significant & positively correlated in each environmental setting but
with decreasing in number in community setting [Table/Fig-4]. All
patients in this category were having clinical diagnosis of either
hemiplegic CP or diplegic CP & were having GMFCS level | & II.

In Children walking with or without support (GMFM 68 & 70), total n=7
(11.11%) patients were being lifted by their parents in community.
Factors like lack of time, safety issues, high energy consumption
by child, various contextual features like surfaces, distances could
contribute to dependent mobility [17].

Score 1 of FMS represents child’s use of wheelchair where he may
stand for transfers, may do some stepping supported by another
person or using a walker/frame [18]. None of the patient studied in
the present study used wheelchair for functional mobility in either
home, school or community settings.

Out of total 63 patients only 4 (6.34%) patient were using wheelchair
in community setting which was pushed by adult. Lack of availability
of powered wheelchair was noted. n=33 (52.38%) patients were
lifted by their parents in community setting for long time & long
distance which can put these parents or caregivers at high risk of
musculoskeletal problems.

Sharan D et al., supports prevalence of musculoskeletal problems
in caregiver of children with CP [19]. In the studied population, 60%
patients were given wheelchair by NGO but they were not using it as
it was difficult to bring in all setting, was heavy & very few patients
were having four-wheeler.

Tieman B et al., studied changes in mobility of children with CP
overtime and across environmental settings in 62 children aged 6-14
years with GMFCS level II-IV & found that mobility methods changes
from the methods requiring more gross motor control to methods
requiring less gross motor control overtime. Changes within child &
within environment are hypothesized to impact changes in mobility
methods [20].

Present study is cross-sectional study where changes in mobility
methods were reported at one point of time in different environmental
settings.

In school setting combination of mobility methods were used by
children. Most of children were being lifted by parent or supported
by parent by one finger to get entry in school from main gate to
classroom. For classroom mobility & classroom to wash area
children were using supported walking as mobility method. > 70%
of patients in spite of having GMFCS level | or Il were not holding
their bags on their own & were picked up from school 10 minutes
earlier or later in order to prevent fall.
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LIMITATION

Limitation of present study, first, functional mobility was rated using
FMS which provides only the child’s most frequently used mobility
method. Some children may use several methods of mobility at
different environmental settings. Secondly, mobility method was
noted cross-sectionally so change in mobility method overtime in
an individual child could not be commented. Third, patients with
GMFM 44 (crawling) were very less in number to be commented on
usual mobility methods.

CONCLUSION

With present study it can be concluded that a huge paradigm
shift is needed in Indian caretakers for perception of community
mobility of children with CP. Clinical implication of present study is
that examination of motor performance along with motor capacity
should be emphasized by therapist & contextual factors should also
be considered. Future study with large sample size & with equal no.
of subject in each mobility category should be done to get more
generalization of result.
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