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ABSTRACT 
 

Aim: To find the consequences of trunk exercises in addition to the traditional physiotherapy practices for trunk control, mobility, 
and balance in hemiparetic cerebral palsy children. 
Methods: Forty children withhemiparetic cerebral palsy of 10-14 years (without gender discrimination), were included in this 
randomized controlled trial. Both groups received a conventional physical therapy program, whilethe study group additionally 
received trunk exercises. Participants were re-evaluated after three months of treatment by using the Trunk Impairment Scale 
(TIS) for assessment of trunk control, Pediatric Berg Balance Scale (PBS) for balance assessments, and the dynamic gait index 
scale (DGI) for walking mobility function. 
Results:The Mann Whitney ‘U’ test was used to measure the difference between the 2 groups while Wilcoxon test was used to 
measure the difference within the group.Results were demonstrated as mean and standard deviations for pre and post-
treatmentscores of variables TIS, PBS, and DGI.Comparison of outcome measures of each group before treatment specified no 
substantial differences. While, comparison of outcome measures after the treatmentwith traditional physiotherapy along with 
trunk exercises revealed noteworthy increase in the aptitude to maintain trunk stability, balance, and walking mobility function in 
study group A (p<0.05). 
Conclusion: The trunk exercise has a beneficial role and can be used in amalgamation with a traditional physiotherapy 
practiceto increase control of the trunk, and improvement of balance, and walking mobility functions in hemiparetic cerebral palsy 
individuals. 
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INTRODUCTION 
 

Cerebral palsy (CP) is describedas a set of permanent 
neurodevelopmental disorders, which is non-progressive and is 
instigated by the insult to the undeveloped brain of the 
fetus/infant.(1)It is usually diagnosed by its clinical features such as 
an abnormal increase or decrease in the muscle tone, postural 
imbalance, movement dysfunction, abnormalities of motor skills, 
weakness of muscles, tremors2, compromised perception, impaired 
communication, disturbed sensory discernment, behavioral 
abnormalities, seizures, or a mixture of above-mentioned features3.  

These postural and movement dysfunctions in cerebral palsy 
ultimately lead to an activity limitation4. However, clinical features 
of cerebral palsy are evolved gradually and may become 
identifiable after three to five years of age; while evocative signs 
and symptoms may appear in the initial years of life. The treatment 
of cerebral palsy demands a team approach of various healthcare 
professionals (rehabilitation therapists, medical specialists, 
psychologists, physiotherapists, occupational therapists, speech 
and language therapists) targeting the management of numerous 
abnormalities originating from the debilitating insult to the immature 
brain2.  

Classification of cerebral palsy (CP) is generally centered on 
the level of motor impairment of severalbody parts and 
appendages or by activity restrictions experienced by the affected 
individuals.(5, 6)Hemiparetic cerebral palsy denotes the milder cases 
of hemiplegic cerebral palsy which is a form of paralysis in which 
motor aptitudes are affected on only one side of the body 
compromising the normal muscle tone of the body. The foremost 
cause of hemiparetic or hemiplegic cerebral palsy is perinatal 
stroke, causing a lifetime debility7.  
----------------------------------------------------------------------------------------- 
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Signs and symptoms of hemiparetic cerebral palsy include, 
seizures (more frequently in the neonatal period), a priority for 
using one hand over the other, a baby often keeps the pretentious 
hand folded into a fist, poor balance, the child demands assistance 
while crawling and standing, frequent asymmetric movements, 
delayed milestones (rolling over, sitting upright, crawling, walking, 
etc.), firm muscles on one side of the body, 44-67% individuals 
experience epilepsy with hemiparesis, intellectual deficiencies, 
speech and language disorders, and scoliosis. Though, few 
individuals with hemiplegic cerebral palsy experience severe 
paralysis, 88% are categorized as having Gross Motor Function 
Classification System (GMFCS) level 18.  

Epidemiologic data regarding the prevalence of cerebral 
palsy from around the globe reveals that its prevalence range is 
estimated to be 2-3 individuals per thousand live births6. Within a 
populace, it may ensue more frequently in poorer folks9. The 
frequency of CP is greater in males than in females10. Moreover, 
the literature suggests that about 33–39% of cerebral palsy 
individuals experience hemiplegic cerebral palsy6.  

Key risk dynamics related to cerebral palsy include 
premature birth, congenital abnormalities, intra-uterine septicity, 
growth restriction of the fetus, several gravidities, abnormalities of 
the placenta, asphyxia at birth, unprocessed hypothyroidism of 
mother, perinatal stroke, and thrombophilia. Although premature 
birth is considered a primary risk factor for the development of 
cerebral palsy (CP), the latest literature suggests that post-term 
gravidness (at 42 weeks or later) is also linked with an augmented 
menace of this disorder11. Up to date, one to two percent of cases 
of cerebral palsy (frequently hereditary) had been associated with 
causative mutations. As far as the hereditary predisposition of 
cerebral palsy is concerned, clinical risk dynamics and findings 
might act as prompts to rule out the cause12. In addition to that 
multiple forms of severity and complexity areexperienced by 
cerebral palsy patients therefore, a team approaches according to 
the set criteria of (ICF) InternationalClassification of Functioning, 
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Debility, and Fitness should be used for maximizing the overall 
function and fitness of individuals affected with cerebral palsy13.  

Despite the trunk being considered the main pillar for the 
stability of posture and control of alignment14, the literature on 
trunk regulationin individuals with cerebral palsy is infrequent as 
compared to upper and lower limb control15,16. However, it is 
demonstrated by literature, that patients with cerebral palsy 
commonly demonstrate diminished trunk balance, which ultimately 
compromises their routine activities and affects their 
overallperformance17.  

Besides, research suggests that proximal trunk control is 
anessentialpart ofmovement control of a distal limb, stability, and 
functional activities4,18. The stability of the trunk is considered a 
significant component of independent and selective movements of 
appendages and head and trunk muscles contribute greatly to the 
stabilization process of the spine and trunk.Literature suggests 
thatcoordination of postural muscles is observed to be poor in 
cerebral palsy (CP) individuals19,20 along with poor control of the 
trunk, and static and dynamic stability, which imposes several 
difficulties in fulfilling their activities of daily living21. Depending 
upon the part of the trunk moved, abdominal muscles (e.g., 
muscles of the pelvis, the thoracic muscles, or the central 
aponeurosis) demand a stable base for efficient performance as 
compared to thelimb muscles. As balance is considered 
animportant aspect of performing daily activities such as standing, 
walking, sitting, standing from a sitting position and rambling 
activities therefore impaired balance can lead to an augmented 
threat of deteriorating in the direction of the paretic side. 
Additionally, balanceis considered to have a strong link with 
locomotor ability, mobility, and the efficacy of walking22.  

Several previous studies suggest that the core stability 
exercises have anadvantageousoutcome in refining trunk balance, 
predominantly posture control in sitting (dynamically)22 and 
selective trunk exercises along with neurodevelopmental therapy 
playa significant role in the improvement of balance, mobility, and 
trunk control in the chronic patients of stroke23.  

Even though trunk control is considered an essential factor 
for increased constancy and masssymmetry14, there is a lack of 
studies that report the role of exercises and rehabilitation in the 
management of poor trunk stability in cerebral palsy individuals22.  
The rationale of the currentstudy was to conclude the influence of 
trunk exercises on mobility, trunk control, and balance, in children 
with hemiparetic cerebral along with traditional physiotherapy 
practices4.  

The objective of the current study was to find the 
consequences of trunk exercises in addition to the traditional 
physiotherapy practices for trunk control, mobility, and balance in 
hemiparetic cerebral palsy children. 
 

MATERIAL AND METHODS 
 

Single-Blinded Randomized Controlled Clinical Triali.e., only 
patients were blinded regarding treatment interventions were 
conducted at COMPASS (center of mentally and physically 
affected special students), after the approval from Ethical Review 
Board. A total of 40 participants meeting the inclusion criteria such 
as diagnosed children with spastic hemiparetic cerebral palsy with 
ages between 6-14 years, children with levels of gross motor 
function between I and II according to Gross Motor Function 
Classification System/GMFCS, and(4), children with grade 1 and 2 
of spasticity according to the Modified-Ashworth-Scale,(4)were 
included in the study after taking the informed consent. 
Participants were then casually dispersed randomly into two 
equivalent groups by using the lottery method, with 20 children in 
each group. The Control group received the conventional 
physiotherapy alone i.e. stretching, Positioning, Bobath, and ND 
treatment while the experimental group received bonus trunk 
exercises along with traditional physiotherapy interventions for the 
improvement of balance, mobility, and gait4.  

Both groups were assessed before (pre-test) and after three 
months of the training program (post-test) by using the trunk-
impairment-scale (TIS) for trunk control, pediatric berg balance 
scale (PBS) for balance assessment, dynamic gait index scale 
(DGI) for gait assessment.The trunk impairment scale (TIS) was 
used to evaluate the trunk stability for the assessment of sitting 
balance including both static balance and dynamic balance,and 
trunk coordination, which are scored upto 7, 10, and 6 points, 
correspondingly4. The Pediatric Balance Scale (PBS) was used for 
the assessment of functional balance capabilities of hemiparetic 
cerebral palsy individuals4.  
Treatment: Throughout the study duration, subjects did not 
receive any other physiotherapy intervention other than the 
planned interventions in the study. Participants of each group were 
given a conventional physiotherapy exercise plan of one hour, a 
total 3 sessions/ week, for three months consequently, comprised 
of neurodevelopmental management, including the approximation 
of the upper and lower limbs rhythmically and regularly, training for 
righting facilitation, equilibrium reactions, protective reactions, 
exercises for improving postural balance along with equivalent 
weight transfer specifically on the affected side, strength training 
(including both upper and lower limbs), patterns for reflex inhibition 
and walk training, andstretching4.  

Whereas, the additional trunk exercise program was given to 
the study group (30 minutes in a day, for 3 days in a week, and 
threesequential months), which include exercises of the trunk 
(upper and lower) in various positions (supine and sitting). Supine 
exercises include upper trunk rotation by performingthe 
bridgingexercise with clenched hands on either side, rotation of the 
lower trunk by maintaining a crook lying position and then moving 
knees on either side, pelvic bridging, and flexion with rotation of 
the upper trunk.The sitting exercise plans encompass the careful 
flexion-extension of the lower trunk, rotation of the upper trunk and 
lower trunk, and forward and lateral reach24. Data analysis was 
done by using SPSS version 25.00 and results were described in 
mean and standard deviations. P-value ≤0.05 was considered 
significant. Group measurements (measured over time) were 
represented using frequency tables.The MANN WHITNEY ‘U’ test 
was used to measure the difference between the 2 groups. The 
Wilcoxon test was used to measure the difference within the group. 
 

RESULTS 
 

A total of 37 participants were evaluated after three months of 
treatment.The demographic dataof both groups showed no 
significant difference betweentheir ages. In Group A-(study group) 
9 subjects were male and 9 subjects were female, whereas in 
Group B- (control group) ten subjects were males and nine were 
females. Overall frequency of males and females i.e., out of 37 
individuals 18 were females and 19 were males. 
 
Table 1: The Mean and Standard Deviation of Age: 

Group N Mean StandardDeviation 

Group A (Study group)  18 10.50 2.203 

(Group B) (Control group) 19 11.21 1.619 

Total 37 10.86 1.932 

 
When mean and standard deviation of both groups were analyzed, 
results demonstrated no visible differences in the age of both 
groups (Table 1).  

Table 2 shows the Wilcoxon Test for comparison of pre and 
post-treatment results within the Group-B (control group). Results 
showed improvement in all the outcome measures after the 
treatment with traditional physical therapy treatment. Results are 
demonstrated as mean and standard deviations for pre and post-
treatment scores of variables TIS, PBS, and DGI (Table 2).  

Wilcoxon Test was used measure the comparison of 
outcome measures of before and after the treatment within Group-
A (study group). Results are demonstrated as mean and standard 
deviations for pre and post-treatment scores of variables TIS, PBS, 
and DGI). Results showed improvement in all the outcome 
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measures after the treatment with traditional physical therapy 
treatment along with Trunk Exercises (Table 3).  

Man Whitney U test was used to compare the outcome 
measures of both groups of TIS, PBS, and DGI after the treatment, 
and results demonstrated noteworthy improvement in the capability 
to maintain trunk stability, balance, and walking mobility function in 
both groups (p<0.05). Comparing pre-treatment outcomes of both 
groups specified no substantial differences. Whereas, a 
comparison of results after the completion of the treatment protocol 
of both groups, showed notable improvements in the favor of group 
A (study group) demonstrating P< 0.05 (Table 4). 
 
Table 2: Wilcoxon Test for Group-B (Control Group) Comparison OF TIS, 
PBS, and DGI within the Group-B 

Variables Mean±SD 
Pre-
Treatment 

Mean±SD 
Post-
Treatment 

Mean 
Difference 

P-Value 

TIS 4.63 ± 1.116 6.26 ± 0.733 1.63 ± 0.383 < 0.001 

PBS 18.16 ± 
1.214 

23.53 ± 1.264 5.37 ± 0.05 < 0.001 

DGI 8.37 ± 1.065 12.42 ± 1.017 4.05 ± 0.048 < 0.001 

 

Table 3: Wilcoxon Test for Group-A (Study Group) Comparison of TIS, PBS, 
and DGI within group A 

Variables Mean±SD 
Pretreatment 

Mean±SD 
Posttreatment 

Mean 
Difference 

P-
Value 

TIS 4.50 ± 0.985 10.11 ± 1.132 5.61± 0.147 <0.001 

PBS 18.33±1.283 26.94 ± 1.552 8.61± 0.269 <0.001 

DGI 8.78±1.003 17.50 ± 1.150 8.72± 0.147 <0.001 

TIS: Trunk Impairment Scale, PBS: Pediatric Berg Balance scale, DGI: 
Dynamic Gait Index 

 
Table 4: Man Whitney U Test (Comparison between 2 groups) 

Variables Treatment 
Group 

Mean-
value 

St. 
Deviation 

Mean 
Rank 

P-
Value 

TIS (Pre) Group A 4.50 0.985 18.50 0.776 

Group B 4.63 1.116 19.47 

TIS 
(Post) 

Group A 10.11 1.132 28.50 <0.001 

Group B 6.26 0.733 10.00 

PBS 
(Pre) 

Group A 18.33 1.283 19.83 0.638 

Group B 18.16 1.214 18.21 

PBS 
(Post) 

Group A 26.94 1.552 27.61 <0.001 

Group B 23.53 1.264 10.84 

DGI  
(Pre) 

Group A 8.78 1.003 21.06 0.244 

Group B 8.37 1.065 17.05 

DGI 
(Post) 

Group A 17.50 1.150 28.50 <0.001 

Group B 12.42 1.017 10.00 

TIS: Trunk Impairment Scale, PBS: Pediatric Berg Balance scale, DGI: 
Dynamic Gait Index 

 

DISCUSSION 
 

The research was accompanied to assess the consequence of 
trunk exercises along with traditional physiotherapy practices in 
hemiparetic cerebral palsy children. Deductions of the extant study 
revealed thattrunk exercises along with traditional exercises have 
beneficial consequences and can be added to the rehabilitation 
plan of children with hemiparetic cerebral palsy to increase their 
stability of the trunk, mobility of gait, and balance. 

The current study is in accordance with several studies that 
have evaluated that poor postural control and impaired trunk 
balance in hemiparetic individuals withcerebral palsy and 
emphasized the necessityof further investigations to increase 
stability and balance in hemiparetic individuals of cerebral palsy 
such as Ozge-kenis-Coskun reported in a studyconducted for 
evaluation of postural stability in children with hemiplegic cerebral 
palsy in year 2016, that people with spastic cerebral palsy show 
poor control of both static& dynamic balance and thus emphasizing 
the need for further research to improve their posture and 
stability25. In another study conducted by Pavao et al on posture 
control of hemiparetic cerebral palsy on sit to stand movements in 
year 2019, showed that people with hemiparetic cerebral palsy 

experience higher oscillatory movements during the beginning of 
the sit-to-stand movement as compared to normal children21. 

In addition to that, the results of this study revealed 
increased postural balance, stability, and mobility after the 
completion of traditional physiotherapy treatment protocols along 
with added trunk exercises at the end of the third month. The 
remarkableimprovement was noted in Group A (study group) which 
can be due to the appropriate delivery of treatment protocols for 
sufficient time and by 18 hours of the trunk, exercises provide 
throughout the treatment. 

The post-treatment improvement noted in the control group 
in all the mean values of study variables may be due to the effects 
of traditional physiotherapy services which were based on 
neurodevelopmental programs, targeted toward improving the 
normal postural patterns such as exercises to improve righting & 
equilibrium reactions for balance andprogressinga variety of usual 
movement patterns of trunk & lower extremity. This concept is in 
harmony with a study conducted by Sina LABAF in year 
2015,which concluded that the neurodevelopmental treatment 
helps toimprove the overall gross motor tasks in these patients, in 
multiple dimensions such as lying, sitting, crawling, rolling, 
standing, and kneeling26.  

Also, the improvement recorded in the control group after the 
provision of treatment is in accordance with the study conducted 
by Rosalee Dewaar in year 2016, reported in a systematic review 
conducted on the role of exercise interventions in cerebral palsy 
children for the improvement of posture and stability and 
concluded that exercises and rehabilitation has a significant role in 
the cerebral palsy patients and helps to improve posture and 
stability impairments, moreover and Verschuren et al concluded in 
a study on recommendations of exercise and physical activity in 
cerebral palsy patients in year2016, that exercise therapy is 
recommended in the cerebral palsy patients to improve their over 
health and wellbeing27,28.  

Moreover, current study is in accordance with a study 
conducted by El Shemy who reported in a randomized controlled 
trial regarding the consequences of core stability exercise in 
hemiplegic cerebral palsy individuals for trunk endurance and gait 
variations in year 2018, that addition of core stability exercises to 
the management plan of hemiplegic cerebral palsy can efficiently 
increase their trunk endurance of trunk and gait29. 
 

CONCLUSION 
 

Deduction of this study suggested that the trunk exercise has a 
beneficial role and can be used in amalgamation with a traditional 
physiotherapy practice as it is operative in increasing control of the 
trunk, improvement of balance, and walking mobility functions in 
hemiparetic cerebral palsy individuals, then following a 
conventional physiotherapy program alone. 
Limitations: This study has some gaps which the author wants to 
highlight.  

 First, since the study population was taken from one setting 
COMPASS (center of mentally and physically affected 
special students) Pakistan due to the shortage of time, it 
doesn’t represent all the centers.  

 A second limitation is that the current study is a randomized 
controlled trial, therefore the possibility of selection bias 
cannot be ruled out.  

 The third limitation is that TIS, PBS, and DGI were the only 
variables that were used to assess outcomes between the 
two groups.  

 Finally, this study lacks the data of follow-up assessments 
and only reveals the results of pre-and post-treatment.  

Recommendations: Future recommendations include that the 
quality of the study can be enhanced by using a large sample size 
to confirm the results, improving study design, and selecting more 
than one institute/center to make the outcomes more generalized.  
Conflict of interest: The authors state that the study is directed in 
the absence of any profitable or financial associations that could 
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