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INTRODUCTION

A group of permanent disorders of the development of
movement and posture, causing activity limitation that is
attributed to non-progressive disturbances that occurred in
the developing foetal or infant brain. A collection of movement
and postural abnormalities that limit activities and are
caused by non-progressive disruptions in the developing fatal
orinfant brain are together referred to as cerebral palsy (CP).

A seizure condition and/or impairments in sensation,
cognition, communication, perception, and/or conduct are
frequently present in conjunction with the motor problems of
cerebral palsy. The World Health Organization's International
Classification of Functioning, Disability and Health speaks of
'activity' as the execution of a task or action by an individual',
and identifies 'activity limitation' as 'difficulties an individual
may have in executing activities. This term amplifies the
previous concept of 'disability' to recognize changing
international concepts and terminology '

Aquatic (water) exercise is one of the physical therapy
approaches used for children with CP, Postural stability can be
increased by reducing the effect of the gravitational force by
using water; helping the CP child to exercise more effortlessly
than on land. On this base, children with CP could practice for
long duration in aquatic setting, as conditioning extra muscle
groups before reaching the sense of fatigue, in contrast to
exercising onland. In spite of these benefits, few studies ®

Despite regular conventional therapy, many children show
minimal progress in balance and mobility. Aquatic therapy
offers a complementary approach that may accelerate
improvements in gait speed and daily functional activities,
justifying the need to evaluate its specific benefits through this
study.

Specifically, the study aims to assess changes in balance,
measure improvements in gait speed, and determine
enhancements in functional mobility following a structured
aquatic therapy program. Additionally, the study seeks to
compare the outcomes before and after the intervention and to
examine the feasibility and acceptance of aquatic therapy as
a supportive rehabilitation approach in this pediatric
population.

Objectives of the Study

¢ To evaluate the effectiveness of aquatic therapy in

improving Balance in children diagnosed with spastic

diplegic cerebral palsy.

To evaluate the effectiveness of aquatic therapy in

improving Gait speed in children diagnosed with spastic

diplegic cerebral palsy.

¢« To evaluate the effectiveness of aquatic therapy in
improving Functional mobility in children diagnosed with
spastic diplegic cerebral palsy.

.

Methodology
Study Design: Pre-test and post-test experimental with control
group

Study Subject: children diagnosed with spastic diplagic
cerebral palsy

Sample Size: 34

Total of 34 subjects were included for the study. Fisher's
formula was used to calculate the sample size Therefore a
total of 34 subjects were taken for the study

Study Setting and Source of Data: children with cerebral
palsy at BRAINIX CHILD DEVELOPMENT CENTER
KALABURAGI.

Study Duration: 6 weeks

Inclusion Criteria

1. Confirmatory diagnosis of children with spastic diplegic
cerebral palsy.

. Age group between 4 yearsto 14 years old.

. GMFC scoreupto?2

. Children who are able to follow commands.

xclusion Criteria:
Recent musculoskeletal injuries (fractures, muscle strain,
ligament ortendon injuries).

2. Any other neurological dysfunction.

3. Cardiovasculardisorders.

4. Botoxinjection given inlast 6 months,
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Method of Data Collection

Ethical Clearance will be obtained from the ethical committee
of Florence College of Physiotherapy. Subjects will be
randomly assigned to an aquatic therapy group and control
group. Before initiating aquatic therapy, baseline data will be
collected using standardized outcome measures:

« Balance Assessment: Pediatric Balance Scale (PBS)

*  Gait Speed: 10-Meter Walk Test (10MWT)

« Functional Mobility: functional reach test

Intervention:

The intervention consists of a 6 weeks aquatic therapy
program, with sessions conducted 4 times per week, each
lasting 45-60 minutes. Exercises focus on improving balance,
gait speed, and functional mobility while utilizing the
properties of water, such as buoyancy, resistance, and
hydrostatic pressure.

Outcomes Measures

To assess the impact of aquatic therapy on balance, gait
speed, and functional mobility in children with cerebral palsy,
the following standardized outcome measures were used like
PediatricBalance Scale, 10-Meter Walk Test, Timed Up and
Go Test.

Data Analysis
The collected data were tabulated and analyzed using both
descriptive and inferential statistics. All the parameters were
assessed using statistical package for social science (SPSS)
version 24, with a significance level of p value less than 0.05
and a 95% confidence interval set for all analysis.

Pre Test Post Test t-
Mean [S.D |Mean [S.D [test

Groups Significance
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Group-A |31.05 |5.25 |47.66 |7.60 |-7.57 |.001**
Group-B  |33.29 [4.94 |41.52 |4.00 |-9.26|.001**

The above table reveals the Mean, Standard Deviation (S.D),
t-value and p-value between pre-test and post-test within
Group — A & Group — B. There is a statistically significant
difference between the pretest and posttest values within
Group A and Group B at P < 0.05.

Groups  |Pre Test Post Test t - test |Significance
Mean |S.D |Mean |S.D

Group-A |19.81 |1.15 |14.96 |1.15 |10.01 |.001**

Group-B |19.15 |2.17 |17.07 |1.38 |7.54 |.001**

The above table reveals the Mean, Standard Deviation (S.D),
t-value and p-value between pre-test and post-test within
Group — A & Group — There is a statistically significant
difference between the pretest and posttest values within
Group A and Group BatP < 0.05

Groups |Pre Test Post Test |t -test |Significance
Mean |S.D |Mean|S.D

Group- A |15.94 |1.11 |11.82 |.994 |19.75 |.001**

Group-B |16.68 |1.56 |14.85 |1.10|4.28  |.001**

The above table reveals the Mean, Standard Deviation (S.D),
t-value and p-value between pre-test and post-test within
Group — A & Group — B. There is a statistically significant
difference between the pretest and posttest values within
Group A and Group B at P < 0.05.

RESULTS

On comparing the Mean Values of Group A & Group B on PBS
Score, it shows a significant increase in the post test mean
values in both groups, but (Group A) shows 47.66 + 7.60 which
has the higher mean value is more effective than (Group B)
41.52 + 4.00 at P< 0.05. Hence the null hypothesisis rejected.

On comparing the Mean Values of Group A & Group B on 10
MWT Score, it shows a significant decrease in the posttest
mean values in both groups, but (Group A) shows 14.96 = 1.15
which has the lower mean value is more effective than (Group
B) 17.07 = 1.38 at P < 0.05. Hence the null hypothesis is
rejected.

On comparing the Mean Values of Group A & Group Bon TUG
Test Score, it shows a significant decrease in the post test
mean values in both groups, but (Group A) shows 11.82 = .994
which has the lower mean value is more effective than (Group
B) 14.85 = 1.10 at P < 0.05. Hence the null hypothesis is
rejected.

On comparing Pre-test and Post-test within Group A & Group B
on PBS, 10 MWT score & TUG Test Score shows significant
difference inthe meanvalues atP < 0.05.

DISCUSSION

The present study was conducted to determine the effect of
aquatic therapy on balance, gait speed, and functional
mobility in children with spastic diplegic cerebral palsy. A
total of 34 children diagnosed with spastic diplegic cerebral
palsy were included in the study and were divided into two
groups. Group A received aquatic therapy along with routine
physiotherapy management, while Group B received
conventional land-based physiotherapy exercises.

The intervention was carried out for six weeks with four
sessions per week. Outcome measures included the Pediatric
Balance Scale (PBS), 10 Meter Walk Test (10MWT), and Timed
Up and Go Test (TUG). The findings of the study demonstrated
statistically significant improvements in both groups
following intervention; however, the improvements observed
in Group A were greater when compared to Group B. The
results indicate that aquatic therapy is more effective in
improving balance, gait speed, and functional mobility in
children with spastic diplegic cerebral palsy.

The findings of the present study are consistent with the study
conducted by Kelly and Darrah (2019), who reported that
aquatic therapy significantly improved postural control and
dynamic balance in children with cerebral palsy. Similarly,
Getz, Hutzler, and Vermeer (2017) found that children
receiving aquatic therapy demonstrated improved balance
and coordination compared to land-based interventions.

The present study concluded that aquatic therapy is an
effective intervention for improving balance, gait speed, and
functional mobility in children with spastic diplegic cerebral
palsy. Therefore, incorporating aquatic therapy into pediatric
rehabilitation programs may help improve overall functional
outcomes, independence, and quality of life in children with
Spastic diplegic cerebral palsy.
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