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ABSTRACT 
 

 Background and Objectives:  

Cerebral palsy, a term comprises a physical disability in development, which does not spread by contact, mainly in 

various parts of body and its movements. Children with cerebral palsy have poor gait and reaching movement because of 

walking difficulty and poor balance control. Core exercises, that it has positive influence on balance and functional 

mobility. Proprioception exercises have proven to be effective in improving dynamic balance. Many studies have been 

carried to show the individual effect of proprioceptive exercises and core muscle exercises to improve balance and 

functional mobility of cerebral palsy children. But there is no evidence showing comparison between core exercises and 

proprioceptive exercises in children with cerebral palsy. Hence this study aims to see the effects of both treatment and 

prove which one is better by comparing proprioceptive and core stability exercises. 

 

 Methods: - 

A total 60 participants were included in the study out of which 54 completed the study. The participants were divided 

into two groups. 28 participants were given core stability exercises along with conventional exercises and 26 participants 

were given proprioceptive training along with conventional exercises. The intervention was given for 8 weeks. Outcomes 

were taken at the baseline and at the end of 8 weeks. 
 

 Results: - 

In this study total 54 subjects, both male (42%) and female (58%) with mean age 8.06+0.80 (Group A) and8.52+1.26 

(Group B) were selected using simple random sampling and were allocated into two groups 28 subjects in Group A and 26 

subjects in Group B using envelope method. The participants in Group A subjects received core stability exercises along 

with conventional exercises and Group B received proprioceptive training along with conventional exercises. 

 

 Between Groups Comparison 

When the comparison of TUG scores between group A and group B was done unpaired t test, there was no significant 

difference with p value (>0.05). 

 

Thus Group A (core stability exercises) and group B (proprioceptive training) were equally effective in improving 

functional mobility in children with cerebral palsy at the end of eight weeks intervention which supports the null 

hypothesis 

 

When the comparison of BOT scores between Group A and Group B was done using unpaired t test, there was no 

significant difference with p value (>0.05). 

 
Thus, Group A (core stability exercises) and Group B (proprioceptive training) were equally effective in improving 

balance in children with cerebral palsy at the end of eight weeks intervention which supports the null hypothesis. 
 

 Conclusion: - 

The study concluded that both core exercises and proprioceptive exercises were equally effective in improving 

functional mobility and balance in children with cerebral palsy at end of 8 weeks’ intervention. 

 

In the end, the study revealed no significant differences between the two groups, as both core exercises and 

proprioceptive exercises resulted in similar improvements in balance and functional mobility in children with cerebral 

palsy. Core muscle strength is closely linked to lower limb muscle endurance, and strengthening the core can enhance 

stability in lower limb movements, ensuring smooth and stable motion. On the other hand, proprioceptive training 

enhances knee stability through various sensory inputs, including muscle spindles, Golgi tendon organs, and joint 

afferents, all of which contribute to joint position sensing. In conclusion, both core stability exercises and proprioceptive 

training were found to be effective in improving balance and functional mobility over an 8-week intervention period, 

underscoring their potential to enhance these aspects of physical function. 
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SUMMARY 
 
 Background and Objectives: - 

Cerebral palsy is a condition , comprises a physical disability in development, which does not spread by contact, mainly in 

various areas of body and its movement. Children with cerebral palsy have poor gait and reaching movement because of walking 

difficulty and poor balance control. Core stability exercises have been proven that it has positive influence on balance and 

functional mobility. The proprioception exercises improved objectives measurements of functional status. The decline in dynamic 

position sense is associated with decrease in the balance of CP children and this decline in proprioception can be prevented or 

improved by proprioceptive training. Many studies have been carried out to show the individual effect of proprioceptive training 

and core stability exercises to improve balance and functional mobility of cerebral palsy children. But there is no evidence 

showing comparison between core stability and proprioceptive training in children with cerebral palsy. 

 

Hence this study aims to analyze the effectiveness of both treatment and prove the better effectiveness by comparing 

proprioceptive and core stability exercises. 

 

 Methods: - 

A total 60 participants were included in the study out of which 54 completed the study. The participants were divided into 
two groups. 28 participants were given core stability exercises along with conventional exercises and 26 participants were given 

proprioceptive training along with conventional exercises. The intervention was given for 8 weeks. Outcomes were taken at the 

baseline and at the end of 8 weeks. 

 

 Results: - 

In this study total 54 subjects, both male (42%) and female (58%) with mean age 8.06+0.80 (Group A) and8.52+1.26 (Group 

B) were selected using simple random sampling and were allocated into two groups 28 subjects in Group A and 26 subjects in 

Group B using envelope method. The participants in Group A subjects received core stability exercises along with conventional 

exercises and Group B received proprioceptive training along with conventional exercises. 

 

 Within Group Comparison 

There was a significant difference seen in the pre (8.06+0.8) and post (7.43+0.75) intervention TUG values within Group A 

with p<0. 05. Also there was significant difference seen in pre (8.52+1.26) and post (7.91+1.01) intervention TUG values within 

Group B with p<0.05. Thus, within group comparison of both the groups using paired t test observed that both the treatments were 

effective in improving functional mobility at the end of 8 weeks in children with cerebral palsy. There was a significant difference 

seen in the pre (16.64+4.59) and post (17.54+5.28) mean BOT values in Group A with p<0.05. Also there was a significant 

difference seen in the pre (17.54+5.28) post (22.85+4.89) mean BOT values in group 2 with p<0.05. Thus, within group 

comparison of both the groups using paired t test observed that both the treatments were effective in improving balance at the end 
of 8 weeks in children with cerebral palsy. 

 

 Between Groups Comparison 

When the comparison of TUG scores between group A and group B was done unpaired t test, there was no significant 

difference with p value (>0.05). 

 

Thus Group A (core stability exercises) and group B(proprioceptive training) were equally effective in improving functional 

mobility in children with cerebral palsy at the end of eight weeks intervention which supports the null hypothesis 

 

When the comparison of BOT scores between Group A and Group B was done using unpaired t test, there was no significant 

difference with p value (>0.05). 

 

Thus, Group A (core stability exercises) and Group B (proprioceptive training) were equally effective in improving balance in 

children with cerebral palsy at the end of eight weeks intervention which supports the null hypothesis. 

 

 Conclusion: - 

The Study concluded that both core stability exercises and proprioceptive training were equally effective in improving 
functional mobility and balance in children with cerebral palsy at end of 8 weeks’ intervention. 

 

In the end, the study revealed no significant differences between the two groups, as both core exercises and proprioceptive 

exercises resulted in similar improvements in balance and functional mobility in children with cerebral palsy. Core muscle 

strength is closely linked to lower limb muscle endurance, and strengthening the core can enhance stability in lower limb 

movements, ensuring smooth and stable motion. On the other hand, proprioceptive training enhances knee stability through 

various sensory inputs, including muscle spindles, Golgi tendon organs, and joint afferents, all of which contribute to joint 

position sensing. In conclusion, both core stability exercises and proprioceptive training were found to be effective in improving 

balance and functional mobility over an 8-week intervention period, underscoring their potential to enhance these aspects of 
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physical function. 
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CHAPTER ONE 

INTRODUCTION 
 

Cerebral palsy is term which comprises a physical disability in development, which does not spread by contact, chiefly in 

various areas of body movement (1) Cerebral palsy (CP) is characterized by gait abnormalities because of weak muscles, increased 

tone, and abnormal movement, that is the most common cause of impairment in children. (2) 

 
The impairments can lead to difficulty in walking independently, compromising steps on uneven surface and running, and  

other activities of daily living. (3) 

 
Children with CP have difficulties in activities, which severely affect the children's quality of life. Children with cerebral 

palsy have poor gait and reaching movement because of walking difficulty and poor balance control. (3) Balance is most important 

fundamental components of movement. (3) The children with cerebral palsy have poor static and dynamic balance than healthy 

children. The balance control ability of child with cerebral palsy is affected especially in standing and sitting position. (3) 

 

Core muscle stability is important for appropriate balance within the space. "Core" is the group of trunk muscles that 

surround the spine and abdomen. Abdominal, glutei, hip girdle, par spinal and other muscles work together to provide spinal 

stability. The active system consists of the muscles and tendons surrounding the spinal column. 

 

The various force and motion which are located in the ligaments, tendons, muscles, and neural control centers. All three 

systems interact with each other to provide sufficient stability to the spine to face challenges from spinal posture and static and 

dynamic loads. (4) 

 

Children with cerebral palsy (CP) have limitations with postural control and anticipatory postural adjustments. Their capacity 

to sit independently is delayed which interfere with daily life activities. (5) 

 

Balance is an important component of core stability.(6) 
 

Core training (CST) is popular training in sports and now it’s widely being applied to rehabilitation.(8) CST also has been 

confirmed that has a positive effect on dynamic sitting and standing balance, trunk control, and gait.(10) Adding CST to the 

rehabilitation program can significantly improve the endurance time of trunk muscles and gait in children with hemiplegic CP. 

Since children with CP commonly have a weak muscles in the trunk, CST will be a feasible intervention to manage the pain of 

patients and improve the quality of life (10). 

 

Proprioception was defined as the sense of joint and body movements in space. Proprioception is a sense produced by the 

sensory receptors that are sensitive to pressure in the tissues that surround them. Also improvements in functional balance due to 

proprioceptive training may be attributed to the improvement of mechanoreceptor activation. They are also present in the bones of 

the legs, arms or other parts of the body and these receptors response to stretches of the muscle surrounding them and send 

impulse through the sensory nerve fibers to the brain.(11)) 

 

As the improvement in balance assists in improving functional mobility in cerebral palsy children, this study aims to find 

effectiveness and which treatment are better core stability exercises or proprioceptive training. 

 

 Need of Study 

The position and motion sense of the muscles, joints and touch receptors of the extremities and trunk (i.e. Proprioceptive 
system) sends signals regarding body positions particularly in relation to the supporting surfaces. Proprioception is a sensory 

perception notified by the sensory receptors that are sensitive to pressure in the tissues. These receptors respond to stretches of the 

muscles surrounding these regions, sending impulses through the sensory Nerve fibers to the higher centers of the brain (i.e. 

cerebellum and brainstem). 

 

Core stability improves the connections between the abdominal, spinal, shoulder and pelvic girdle musculature by stabilizing 

the trunk and providing support for extremity activities. The muscles in core help in anchoring the center of gravity, which gives 

the ability to balance while sitting, standing, or running, core muscles play an integral role in keeping the body balanced. So when 

given core exercise training is given to cerebral palsy children their muscles get activated, strengthened and gain endurance, as 

well as they gain more of neural control over their core musculature giving them the ability to hold the upright position of the 

trunk. 
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Both the interventions are working according to different mechanism such as proprioceptive training group using mostly the 

neural components (i.e. proprioceptors)(1)as the mainstay for the protocol whereas the core training group uses the neural and the 

muscular component(39),(40) as well, when training the core muscles there is a difference between the physiological basis of the 

mechanisms acting over the training essence of the protocols. 

 

These two protocols are two different reasonable entities using their own mechanisms and are therefore comparable in terms 

of effectiveness to enquire which better training in Cerebral Palsy children is. 

 

Hence in this study, we aimed to compare the effects of both the protocols. 

 

 Aim 
To compare the effects of core muscle exercises and proprioceptive exercises on balance and functional mobility 

in children with cerebral palsy at the end of 8 weeks. 

 

 Objectives 

 

 Primary Objective:  

To compare the effects of core muscle exercises and proprioceptive exercises on balance and functional mobility in children 

with cerebral palsy using BOT 2 balance subset and TUG (timed up and go test) at the end of 8 weeks. 

 

 Secondary Objective 1:  

To find the effects of core muscle exercises on balance and functional mobility in children with cerebral palsy using BOT 2 

balance subset and TUG(timed up and go test) at the end of 8 weeks. 

 

 Secondary Objective 2:  

To find the effectiveness of proprioceptive exercises on balance and functional mobility in children with cerebral palsy BOT 

2 balance subset and TUG(timed up and go test) at the end of 8 weeks 
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CHAPTER TWO 

MATERIAL AND METHODOLOGY 
 
 Materials: 
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 Paper 

 Pen 

 Chair 

 Assent form (Annexure 1) 

 Consent form(Annexure 2) 

 Data collection sheet (Annexure 3) 

 

 Methodology 

 

 Study design: comparative study 

 Study setting: hospitals in and around the city 

 Sampling technique: convenient sampling 

 Allocation method: envelope method 

 Study population: children with cerebral palsy 

 Study duration: 18 months 

 Intervention duration: 8 weeks 

 

 Inclusion Criteria 

 

 Cerebral palsy children with age group of 8-16years(1) 

 Cerebral palsy children who can and understand and follow the instructions.(1) 

 Both males and females(1) 

 Cerebral palsy children with GMFC SCALE LEVEL I(1) 

 spastic cerebral palsy diagnosed by pediatrician(1). 

 

 Exclusion Criteria 
 

 Auditory impairments 

 Visual impairments 

 Uncontrolled convulsions 

 

 Withdrawal Criteria 

 

 Patient who are not willing to continue with the treatment protocol. 

 Patient who are not able to cop up with the treatment protocol. 

 

 Outcome Measures 

 

 BOT- 2 Tool Balance subset ICC=0.99(34) BOT- 2 Tool Balance subset ICC=0.99(34) 

 TUG timed up and go for functional mobility ICC 0.80-0.99(33) validity (p = . 256), 95% CI = [0.47, 0.69].(50) 

 

 Operational Definition 
 

 Cerebral palsy:  

Spastic Cerebral palsy is a group of disorders, which are irreversible, non- progressive of movement and posture, causing 

activity limitation with age group 8 to 16years and GMFCS LEVEL I who can understand and follow the instructions. 

 

 Functional Mobility:  

It is a person’s capability to move around independently in environment for functional and daily activities and can complete 

the timed up and go test to assess the speed of functional walk. 

 

 Balance:  

Ability to maintain the static or dynamic posture without any support. 

 

 Procedure 

 

 Ethical clearance was being obtained from the institutional ethical committee. 

 Informed consent was taken from the participants. 

 Participants that satisfy the inclusion criteria were included in the study. 
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 Then they were allocated to the groups using envelope method. Group A was given core stability exercises along with 

conventional exercises and Group B was given proprioceptive training along with conventional exercises. 

 The detailed procedure of the study was explained to the participants. 

 Outcome measures were taken at the beginning of the study and at the end of eight weeks. 

 

 Intervention 

 

Core stability Exercises (GROUP A) 

Abdomin draw-in with both knee to chest Instructions given “take 

your stomach in and now take your both knees towards chest” 

10 Times 

 
Trunk rotation sitting on physioball Instructions: “Reach your left 

hand to my right hand” 

Repeat on other side. 

10 times 

 
Lying in supine position on a mat and upper and lower limbs upwards 

Instructions: “take your hands and leg up towards the ceiling”. 

10 Times 
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Single leg bridging 

Instructions: “take your right leg up and now lift your waist up” 

Repeat on other leg 

10 Times 

 
Quadrupled position – raising the right upper limb and left lower limb 

Instructions: take horse position and now take right hand and left leg 

out. 

5 Times 
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Proprioceptive Training (Group B) 
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 Conventional Treatment 

All the children in both groups received the physical therapy exercises (1 hour, three sessions/week) for eight successive 

weeks. Each exercise was repeated 3 times with a rest period. 

 

Mats, wedges, rolls, physioballs, steppers and balance beam were used for conducting the physical therapy program. 

The treatment included the following exercises: 

 

 Stretching exercises in the affected muscle group. 

 Strengthening exercises in the affected muscle group 

 Hopping in different directions. 

 Single leg standing. 

 walk overcoming obstacles (forward, backward and sideward). 

 Walking between steppers, and on different surfaces (foam or mat). 

 Jumping in place. 

 Stepping up and down a step. 

 

 

 
Fig 1 Streching for TFL 

 

 
Fig 2 Streching for TA 

 

 
Fig 3 Streching for Hamstring 

 

 
Fig 4 Streching for Biceps 

 

 
Fig 5 Streching for Supinator 

 

 
Fig 6 Streching for Triceps 
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Fig 7 Walking on Mat 

 

 
Fig 8 Hopping Forward 

 

 
Fig 9 Stepping up on a Step 

 

 
Fig 6 Stepping Down 

 

 
Fig 10 Obstacle Walking Forward 

 

 
Fig 11 Obstacle Walking Sidewards 

 
Fig 12 Adductors Strengthening 

 
Fig 13 Hip Flexors Strengthening 

 
Fig 14 Single Leg Standing 
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 Data Analysis and Interpretation 

Descriptive and inferential statistical analyses were carried out in the present study. 

 

Results on continuous measurements were presented on Mean +SD and results on categorical measurement were presented 

in number (%). 

 

Level of significance was fixed at p=0.05 and confidence interval was set to 95% and any value less than or equal to 0.05 

was considered to be statistically significant. 

 

Paired t test was used to find the significance of the study parameters on continuous scale within and between two groups. 

 
The Statistical software IBM SPS statistics 20.0 was used for the analysis of the data and Microsoft word and Excel were used 

to generated graphs and tables. 
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0% 

CHAPTER THREE 

RESULTS AND TABLES 
 
 Gender Distribution in Group A and Group B 

 
Table 1 Gender Distribution Table 

 GROUP A GROUP B 

FEMALE 17(60.71%) 14(53.85%) 

MALE 11(39.29%) 12(46.15%) 

TOTAL 28(100) 26(100) 

 

 
Fig 15.1 Pie Chart 1 Group A Gender Distribution 

 

 
Fig 15.2 Pie Chart 2 Group B Gender Distribution 

 
 Comparison of baseline values between groups 

Age distribution in Group A and Group B 
 

Table 2 Age Distribution Group A and Group B 

 Group A Group B 

Mean (SD) 8.06+0.80 8.52+1.26 

Median (IQR) 7.90(7.32-8.72) 8.52(7.63-9.26) 
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Fig 16 Pie Chart Age Distribution Group A and Group B 

 

 Baseline Measurements for Outcome Measures. 

 
Table 3 Baseline Measurements for Outcome Measures 

 Group A Group B 

TUG 8.06(0.80) 8.52(1.26) 

BOT 2 (balance subset) 16.64(4.59) 17.54(5.28) 

 

 Interpretation: -  

 

 TUG pre values were not normally distributed. 

 There was no statistically significant (P>0.05) difference between the TUG values showing groups were similar at baseline. 

 

BOT 2(balance) pre values were not normally distributed. Though the Group B values were slightly higher there was no 

statistically significant (P>0.05) difference between BOT values showing the groups were similar at baseline. 

 

 Within Group Analysis Tug Group  A 

 
Table 4 TUG Values Pre and Post for Group A 

TUG Pre test Post test t value p value 

SCORE 8.06(0.80) 7.43(0.75) 6.4 <0.05 

 

 
Graph 1 TUG Values pre and Post Test for Group A 
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 Interpretation:  

 

 Within group comparison pre and post values Group A TUG values. 

 There was statistically significant (p<0.05) decrease in TUG post values as compared to baseline values in Group A. 

 

 Within Group Comparison Pre and Post Values Group B Tug 

 
Table 5 TUG Values Pre and Post Group B 

 Pre test Post test t value p value 

TUG VALUES 8.52(1.26) 7.91(1.01) 6.34 <0.05 

 

 
Graph 2 TUG Values Pre and Post Group B 

 

 Interpretation:  

 

 There was statistically significant (p<0.05) decrease in TUG post values as compared to baseline values in Group B. 

 

 Within Group Comparison Bot Pre Post Values Group A 

 
Table 6 Within Group Comparison Bot Pre Post Values Group A 

 Pre Post t value p value 

BOT balance subset 16.64(4.59) 17.54(5.28) 8.55 <0.05 

 

 
Graph 3 Within Group Comparison Bot Pre Post Values Group B 
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 Interpretation:  

 

 There was statistically significant increase in BOT post values as compared to baseline values in Group A. 

 

 Within Group Comparison BOT 2 Balance Pre Post Group B 

 
Table 7 BOT 2 Balance Pre Test and Post Test mean Score Group B 

 Pre test Post test t value p value 

BOT 2 (balance subset) 17.54(5.28) 22.85(4.89) 9.537 <0.05 

 

 
Graph 4 BOT 2 Balance Pre Test and Post Test mean Score Group B 

 

 Interpretation:  

 

 Pre post differences in Group B were not normally distributed. There was statistically significant increase in BOT post values 

as compared to baseline values in Group B also. 

 

 Between Group Analysis 

 
Table 8 TUG Pre Post Diff Mean between Group A and B 

 Pre post diff group A Pre post diff group B P value 

Tug values mean 0.63 0.61 P>0.05 

 

 
Graph 5 TUG Pre Post Diff mean between Group A and B 
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 Interpretation:  

 
 Comparison of pre post diff between the groups TUG 

 Though the group 1 value had more improvement, there was no statistically significant difference between the two groups. 

 

 Between Group Comparison BOT 2 Pre Post Difference 

 
Table 9 between Group Pre and Post mean Diff Group A and B 

 Pre post mean Diff Group A Pre post mean Diff Group B Z value P value 

Bot 2 values 6+3.71 5.31+2.84 0.908 >0.05 

 

 
Graph 6 between Group Pre and Post mean Diff Group A and B 

 

 Interpretation :  

 
 Though the Group A had more improvement there was no statistically significant difference between the two groups. 

 

 Results 

In this study total 54 subjects, both male(42%) and female(58%) with mean age 8.06+0.80 (Group A) and 8.52+1.26 

(Group B) were selected using simple random sampling and were allocated into two groups 28 subjects in Group A and 26 

subjects in Group B using envelope method. 

 

The participants in Group A subjects received core stability exercises along with conventional exercises and Group B received 

proprioceptive training along with conventional exercises. 

 
 Within group comparison 

There was a significant difference seen in the pre (8.06+0.8) and post (7.43+0.75) intervention TUG values within Group A 

with p<0.05. 

 

Also there was significant difference seen in pre (8.52+1.26) and post (7.91+1.01) intervention TUG values within Group B 

with p<0.05. 

 

Thus, within group comparison of both the groups using paired t test observed that both the treatments were effective in 

improving functional mobility at the end of 8 weeks in children with cerebral palsy. 

 

There was a significant difference seen in the pre (16.64+4.59) and post (17.54+5.28) mean BOT values in Group A with 

p<0.05. 

 

Also there was a significant difference seen in the pre (17.54+5.28) post (22.85+4.89) mean BOT values in group 2 with 

p<0.05. 

 

Thus, within group comparison of both the groups using paired t test observed that both the treatments were effective in 
improving balance at the end of 8 weeks in children with cerebral palsy. 
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 Between groups comparison 

When the comparison of TUG scores between group A and group B was done unpaired t test, there was no significant 

difference with p value (>0.05). Thus Group A (core stability exercises) and group B (proprioceptive training) were equally 

effective in improving functional mobility in children with cerebral palsy at the end of eight weeks’ intervention which supports 

the null hypothesis 

 

When the comparison of BOT scores between Group A and Group B was done using unpaired t test, there was no significant 

difference with p value (>0.05). 

 

Thus, Group A (core stability exercises) and Group B (proprioceptive training) were equally effective in improving balance 

in children with cerebral palsy at the end of eight weeks’ intervention which supports the null hypothesis. 
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CHAPTER FOUR 

DISCUSSION 
 

The primary objective of this study was to compare the impact of two different interventions, namely core muscle exercises 

and proprioceptive exercises, on balance and functional mobility in children diagnosed with cerebral palsy. The study aimed to 

determine the relative effectiveness of these interventions over an 8-week duration. 

 
A total of 54 participants were enrolled in the study, with 28 individuals in Group A receiving core muscle exercises in 

combination with conventional training, and 26 participants in Group B undergoing proprioceptive training alongside 

conventional training. Balance was assessed using the balance subset of the Bruininks-Oseretsky Test, Second Edition (BOT-2), 

while functional mobility was evaluated using the Timed Up and Go Test (TUG). 

 

It is evident that cerebral palsy is associated with decline in proprioceptors. (1) Proprioception is a sensory perception notified 

by the sensory receptors that are sensitive to pressure in the tissues. These receptors respond to stretches of the muscles 

surrounding these regions, sending impulses through the sensory nerve fibers to the higher centers of the brain (i.e. cerebellum and 

brainstem). This decline in proprioceptors results in decreased postural control and balance which hampers their activities of daily 

living.(1) 

 

In cerebral palsy children there are weak core muscles also results in impaired postural control and balance. Core stability 

improves the connections between the abdominal, spinal, shoulder and pelvic girdle musculature by stabilizing the trunk and 

providing support for extremity activities. The muscles in core help in anchoring the center of gravity, which gives the ability to 

balance while sitting, standing, or running, core muscles play an integral role in keeping the body balanced.(39)(40) 

 

Similarly, improvements in functional mobility and balance as a result of proprioceptive training can be linked to heightened 
mechanoreceptor activation. This training can enhance joint and kinesthetic sensation, reducing the risk of falls. Notably, a decline 

in dynamic position sense is linked to decreased proprioceptor efficiency in children with cerebral palsy, negatively affecting 

functional mobility. Proprioceptive training can counteract this decline by improving proprioception, addressing sensorimotor 

components, and processes involved in balance. These components include the proprioceptive and vestibular systems, body 

schema, and base of support, body symmetry, and trunk sway. Several studies have demonstrated that proprioceptive training in  

older adults can enhance inter- and intramuscular coordination, leading to improved dynamic balance. 

 

In the end, the study revealed no significant differences between the two groups, as both core exercises and proprioceptive 

exercises resulted in similar improvements in balance and functional mobility in children with cerebral palsy. Core muscle 

strength is closely linked to lower limb muscle endurance, and strengthening the core can enhance stability in lower limb 

movements, ensuring smooth and stable motion. On the other hand, proprioceptive training enhances knee stability through 

various sensory inputs, including muscle spindles, Golgi tendon organs, and joint afferents, all of which contribute to joint position 

sensing. In conclusion, both core stability exercises and proprioceptive training were found to be effective in improving balance 

and functional mobility over an 8-week intervention period, underscoring their potential to enhance these aspects of physical 

function. 
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CHAPTER FIVE 

CONCLUSION 
 

The study concluded that both core exercises and proprioceptive training were equally effective in improving functional 

mobility and balance in children with cerebral palsy at end of 8 weeks’ intervention. 

 

In the end, the study revealed no differences in the effectiveness between the two groups, as both core exercises and 
proprioceptive exercises resulted in similar improvements in balance and functional mobility in children with 

 

Cerebral palsy. Core muscle strength is closely linked to lower limb muscle endurance, and strengthening the core can 

enhance stability in lower limb movements, ensuring smooth and stable motion. On the other hand, proprioceptive training 

enhances knee stability through various sensory inputs, including muscle spindles, Golgi tendon organs, and joint afferents, all of 

which contribute to joint position sensing. In conclusion, both core stability exercises and proprioceptive training were found to be 

effective in improving balance and functional mobility over an 8-week intervention period, underscoring their potential to enhance 

these aspects of physical function. 

 

 Clinical Implications 

Both the protocols that is core stability and proprioceptive training can be implemented in clinical practice in physiotherapy 

clinics in this population. 

 

 Limitations 

Long term effect and follow could not be assessed. 

 

 Future Scope of Study 
Combined effect of core stability and proprioceptive training can be studied. 
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ANNEXURE 
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DATA COLLECTION SHEET 
 

Name of Patient :- 

Age :- 

Gender :- 

Date of Examination :- GMFCS LEVEL 

 

 PRE INTERVENTION POST INTERVENTION 

BOT 2 SCORE   
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TIMED UP AND GO TEST   
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MASTER CHART 
 

GROUP –A (Core stability) 

  TUG Scores BOT 2 Scores 

Sr no. Age/Gender Pre Score Post Score Pre Score Post Score 

1 10/M 9 7.6 14 16 

2 11/M 9.06 8.6 11 19 

3 12/F 8.6 7 12 21 

4 8/F 8.73 8.4 11 20 

5 9/F 9.46 7.86 10 19 

6 8.5/F 6.7 7 12 21 

7 9/F 7.03 6.23 21 31 

8 10/F 7.73 6.63 15 23 

9 12/F 8.33 8.06 15 24 

10 12/F 7.46 7.066 12 27 

11 12/F 7.5 6.83 14 17 

12 12/F 8.7 8.13 12 21 

13 12/F 9.16 7.73 11 18 

14 10/F 8.06 7.46 13 20 

15 11/F 7.63 7.23 22 19 

16 12/M 7.73 7.66 19 26 

17 12/M 8.36 7.43 28 34 

18 12/F 7.06 7.13 17 26 

19 10/F 7.06 6.56 18 23 

20 12/F 6.9 6.16 18 24 

21 10/F 7.43 7 17 18 

22 9/M 7.2 7.06 20 24 

23 10/M 7.73 7.23 24 24 

24 11/M 7.03 6.5 20 25 

25 12/M 8.66 7.5 20 24 

26 10/M 9.36 8.03 19 23 

27 11/M 8.56 8.66 20 22 

28 12/M 9.33 9.16 21 25 
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GROUP -B (Proprioceptive Training) 

  TUG Scores BOT 2 Scores 

Sr no. Age/Gender Pre Score Post Score Pre Score Post Score 

1 10/F 9.3 7.6 21 23 

2 8/f 8.5 7.96 24 29 

3 13/M 7.73 7.43 25 28 

4 12/m 7.63 7.53 21 31 

5 12/M 9.1 7.8 19 26 

6 10/m 9.8 9.16 10 19 

7 12/M 7.83 7.23 22 29 

8 13/M 9.16 8 12 21 

9 12/m 9.5 9.06 14 17 

10 12/m 11.06 9.93 13 20 

11 8/f 12.06 10.63 10 16 

12 9/f 8.5 7.96 20 23 

13 9/M 9.33 9.16 23 26 

14 10/M 7.03 6.66 11 19 

15 11/F 8.5 7.96 24 27 

16 10/M 7.06 7 17 19 

17 9/M 8.7 8.13 15 22 

18 8/M 7.06 7 27 30 

19 8/F 8.33 8.06 17 26 

20 9/F 6.7 7 12 21 

21 8/F 7.73 6.63 18 24 

22 8/F 7.8 7 12 19 

23 8/F 7.46 7.13 12 13 

24 10/F 7.4 7 18 20 

25 11/F 9.2 8.06 18 24 

26 10/F 9 8.56 18 19 
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