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ABSTRACT 
Objective: To determine the effects of core stability exercises 
compared to conventional physical therapy in improving balance and 

trunk control in stroke survivors.   

Material & Methods: A randomized controlled trial was conducted. A 
sample size of thirty- six patients was taken in this current study by 

using 90% power of study and 10% level of significance with 20% 

dropout was included in it. So, each group contained 18 participants. 
The routine physical therapy program for stroke patients were followed 

by all patients that was provided by rehabilitation centre for an 8-week 

period, this program was consisted of one hour session a day, 3 times 

per week for 8 weeks (24 sessions). The core stability exercises were 
discerning, selective, repetitive movements and convoluted tasks 

without resistance to recover and improve endurance, strength and 

synchronization of the core. The outcome was calculated and evaluated 
by using Berg balance scale and trunk impairment scale. 

Results: Out of 36 participants 21 were male and 15 were female.    

After treatment, the core exercise group showed statistically significant 
difference (p < 0.05) on TIS and BBS. The TIS and BBS score increased 

in experimental group as equated to control group after performing core 

stability enhancing exercises when comparing base lines. 

Conclusion: Core stability exercise plus conventional physical therapy 
has shown better results in trunk control and balance as compared to 

routine physical therapy alone. 
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INTRODUCTION 
In stroke the damage of brain occurs because of 

disruption in the blood supply to brain. The stroke 
is mainly of two types either it is ischemic and 

haemorrhage.1 After the spell of the stroke, the 

cognitive, motor or sensory deficits might occur, 
and these impairments might also have numerous 

impacts on the functional of the stroke survivor 

causing disabilities and affecting the potential of 

rehabilitation.2 
The survivors of the stroke might also have 

difficulty in balance and controlling their posture 

while standing upright because now they are 

compromised due to impaired posture, body 

imbalance and weight transfers deficits.3 

Previously conducted studies have verified the 
significance of trunk control I while walking 

stably and thus cause decrease in the risk of fall 

in stroke survivors.4  
Strengthening of the core is used in rehabilitation 

settings to imply the stabilization of the lumbar 

and other therapeutic exercise regimes. It has 

been known to describe the muscular control 
around the spine in the lumbar region for 

maintaining the stability. The core can be 

considered as the box, which contains abdominal 
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muscles on front side while paraspinal and gluteal 
muscles on the back, roof covered by the 

diaphragm and bottom being covered by pelvic 

floor and the muscles of the hip girdle.5 Special 

attention has been given to the core because it has 
been known to serve as a corset which work as a 

unit to stabilize the spine. Precisely, the core has 

been recognized to serve as the centre of the 
functional kinetic chain.6 Considering the 

impaired control of the trunk and poor control of 

the balance, previously conducted studies had 
showed that effective neuromuscular control for 

stabilizing trunk is necessary for maintain 

posture.7,8 Effect of trunk control exercises on 

balance and gait in stroke patients published by 
Tushar and his colleagues. it was concluded that 

from his study There is substantial effect of 

trunk control exercises on balance and gait in 
stroke survivors. 9 

Numerous recently conducted studies have been 

accomplished which focus on core stability in 
patients suffering from lower back pain and 

athletes. However, very a smaller number of 

studies have been conducted on determining 

effects of core stability and trunk control and 
balance ability in stroke survivors. Hence, the aim 

of our current study was to determine the effects 

of core stability exercises on balance control and 
trunk control in people with stroke.            

 

MATERIAL AND METHODS 

A single blinded randomized controlled trial 
(RCT) was conducted, in which assessor was 

unaware of the treatment received by the patient. 

The sample size was 36, using 90% power of 
study and 10% level of significance with 20% 

dropout was included in it. So, each group 

contained 18 participants. Sample was recruited 
through simple random sampling technique, and 

lottery method was used for randomization.  

Individuals whose diagnosis was based on CT or 

MRI and had suffered in first stroke with stroke 
duration of between 1 month to 6 months with 

age limit of 25 to 50 years were included in this 

study. Those individuals who had hemineglect, 
and congenital abnormality, Apraxia and score 

greater than 3 on Rankin scale were excluded 

from this study. Study was completed in nine 
months. Data was collected from Stroke 

Rehabilitation Centre from Lahore. There were 

two groups in the study; group A had received 

conventional physical therapy whereas group B 
had received conventional physical therapy 

combined with core stability exercises 

A conventional physical therapy program that 

was which was provided by rehabilitation 
department was e consisted of 8 weeks period 

were given to all stroke patients, this program was 

consisted of 60-minutes of treatment a day, 3 
times per week for 8 weeks (24 sessions). This 

patient specific routine treatment program was 

consisted mainly of stretching and passive 
mobilization for the affected side and walk in 

parallel bars. Additionally, patients were also 

performed activities of the trunk. 

In the experimental group patients along with 
routine physical therapy program received core 

stability exercises for 15 minutes. These exercises 

were also patient specific and selective, repetitive 
movements and involved tasks without resistance 

to improve strength, endurance, and coordination 

of the core. The exercises employed was divided 
into three levels according to difficulty level. The 

patients were not promoted to next stage until 

they grasped the exercise, they were affianced in. 

Level I: Level I core stability training was 
performed when the patients were not able to sit 

unsupported. In 1st level training were performed 

on plinth in supine position. The exercise regime 
was consisted of bridging exercise mainly, with 

leg cross, with one leg and curl-up with straight 

and diagonal reaching and side bridging 

exercises. When patients were able to sit on edge 
of plinth without any support with hip and knee 

flex at 90 for one minute, they can move to level 

II.  
Level II: The exercises comprised of curl-ups 

with straight reaching, curl-ups with diagonal 

reaching, and curl-ups with arms crossed. When 
the patient will able to sit on an unstable surface 

30 seconds, she/he will move on to step three.  

Level III: the exercises was performed in sitting 

position on a physio ball. The ball exercises 
included bridge exercise, bridge- ups abdominal 

curl- ups, bridge exercise to the side, push- ups 

and bird dog exercise.  
In this study, the trunk impairment scale (TIS) 

and berg balance scale (BBS) were used as a data 

collection tools. The patients were evaluated 
beforehand and afterwards the application of the 

intervention. All the statistical analysis was 

conducted by employing statistical packages for 
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social sciences version 23 and by considering the 
level of significance to be P< 0.05.  

 

RESULTS 

In current study Mean age of patients in 
experimental and in control group was 

49.00±7.66 and 49.44±8.66 years respectively. In 

both treatment groups patients age ranged 
between 27-60 years. In experimental group the 

minimum age of participants was 27 and 

maximum was 58 while in control group the mean 
age was 30 and maximum was 60. Out of total 36 

participants, in among experimental group ten 

were male and eight were female and in among 

control group eleven were male and seven were 
female. In experimental group 7(38.9%) were 

suffered in ischemic type of stroke and 11(61.1%) 

were suffered in haemorrhagic type of stroke, 

while in control group 13(72.2%) were suffered 
in ischemic type of stroke and 5(27.8%) were 

suffered in haemorrhagic type of stroke The 

normality of data was checked by Kolmogorov-

Smirnova and because data was normally 

distributed, so parametric tests were applied. 
Experimental group showed significant increase 
in pre and post treatment mean scores of TIS and 

BBS with p<0.05. In TIS scale among 

experimental group before treatment mean score 

was 4.11 and increased to 10.00 and among 
control group it changes from 3.72 to 7.44. 

(Table 1) While in BBS tools among 

experimental group the mean score was changes 
from 29.28 to 46.11 and among control group it 

was 28.39 to 39.61. (Table 2)  

 

 

 

Table 1: Pre and post treatment scores on Trunk Impairment Scale (TIS) 

 Before Treatment  After Treatment  P-valueb 

Experiment  Control Experiment  Control Experiment  Control 

Mean 4.11±1.87 3.72±1.52 10.00±1.41 7.44±.0.85 0.00 

(5.88)**  
0.00 (3.72)** 

P-value  0.500 0.000*  
a Between groups (Independent sample t-test), bWithin Groups (Paired sample t-test), *p-value<0.05, 

**Change in TIS score before & after treatment 
 

Table 2: Pre and post treatment scores on Berg Balance Scale (BBS) 

 Before Treatment After Treatment P-valueb 

Experiment  Control Experiment  Control Experiment  Control 

Mean 
29.28±4.84 28.39±4.92 46.11±3.75 39.61±3.72 

0.000 
(16.83) ** 

0.000 
(11.22) ** 

P-valuea 0.589 0.000*  

a Between groups (Independent sample t-test), bWithin Groups (Paired sample t-test), *p-value<0.05, 

**Change in BBS score before & after treatment 
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DISCUSSION 

Our existing study was accomplished with the 

objective to determine the effectiveness of  
core stability exercises and routine physical 

therapy to improve trunk control and balance and 

stability among stroke patients in comparison of 

routine physical therapy alone. Balance and 
stability were main impairments of stroke 

impairments. In stroke rehabilitations regime 

usually balance control exercises and functional 
activities are focused to gain better results.  

Nearly all the kinetic chains in human body are 

centred around core.10 During sporting activities 

for sustaining proper posture of lumber and pelvic 
region core stability is considered as criterion.11,12 

In present study, the results showed significantly 

increased in both the experimental and control 
groups scores of TIS and BBS when equated with 

those beforehand treatment but there is substantial 

increase in experimental group (p > 0.05) than in 
control group. This indicates that with core stability 

exercises patients showed better results.13 

In hemiplegic patients the core stability workout 

has positive effects on balance, trunk control and 
mobility as there is a significant difference between 

pre and post treatment scores. The results of current 

study were also supported by the work of Koshiro 
et. al in which they proved that through core 

stability exercises and training patients showed 

improvement in standing balance and mobility. 14 
The trunk control is predominantly imperative for 

maintaining balance as it stabilizes the pelvis and 

spine. The study of Roth et al.15 with specific 

exercises for the trunk, favourable results were 
obtained  in comparison of  routine treatment. In 

current study it was proved that balance was 

improved with core strengthening exercises. 
In present study the TIS along with BBS scale was 

used. 14 Stroke patients showed recovery in balance 

and trunk control after core stability interventions. 

After stroke the main clinical rehabilitation 
problem of patients are deterioration in the sitting 

balance and poor sitting control. The results of 

current study as also supported by the work of  
XIBO Sun who reported that core stability 

exercises have enhanced effects on stroke 

patients.16 In end through current work we found 
that the  exrcises for stabilizing core were effective 

in trunck and balance control of stroke patients. 

 

CONCLUSION 
It was concluded that core stability exercise in 

addition routine physical therapy to have shown 

better results in trunk control and balance as 
compared to routine physical therapy alone. 

 

 

REFERENCES 

1. Sims NR, Muyderman H. Mitochondria, 

oxidative metabolism and cell death in stroke. 
Biochimica et Biophysica Acta (BBA)-Molecular 

Basis of Disease 2010; 1802(1): 80-91. 

2. Mercier L, Audet T, Hébert R, Rochette A, 

Dubois M-F. Impact of motor, cognitive, and 
perceptual disorders on ability to perform activities 

of daily living after stroke. Stroke 2001; 32(11): 

2602-8. 
3. Neckel ND, Blonien N, Nichols D, Hidler 

J. Abnormal joint torque patterns exhibited by 

chronic stroke subjects while walking with a 

prescribed physiological gait pattern. Journal of 
neuroengineering and rehabilitation 2008; 5(1): 19. 

4. Geiger RA, Allen JB, O'Keefe J, Hicks 

RR. Balance and mobility following stroke: effects 
of physical therapy interventions with and without 

biofeedback/forceplate training. Physical therapy 

2001; 81(4): 995-1005. 
5. Hsieh C-L, Sheu C-F, Hsueh I-P, Wang C-

H. Trunk control as an early predictor of 

comprehensive activities of daily living function in 

stroke patients. Stroke 2002; 33(11): 2626-30. 
6. Saeys W, Vereeck L, Truijen S, Lafosse C, 

Wuyts FP, Van de Heyning P. Randomized 

controlled trial of truncal exercises early after 
stroke to improve balance and mobility. 

Neurorehabilitation and neural repair 2012; 26(3): 

231-8. 
7. Kim C. The effects of a trunk stability 

exercise on trunk strengthening, dynamic balance 

and walking in the persons with chronic stroke. 

Sahmyook University Dissertation of Master 
Degree 2008. 

8. Chung E-J, Kim J-H, Lee B-H. The effects 

of core stabilization exercise on dynamic balance 
and gait function in stroke patients. Journal of 

physical therapy science 2013; 25(7): 803-6. 

9. Tushar Dhawale UY. Effect of trunk 

control exercises on balance and gait in stroke 
patients-randomized control trial International 

Journal of Physical Education, Sports and Health 

2018; 5(6): 15-8. 
10. Park B-S, Kim J-H, Kim M-Y, et al. Effect 

of a muscle strengthening exercise program for 

pelvic control on gait function of stroke patients. 
Journal of physical therapy science 2015; 27(3): 

641-4. 

11. Yu S-H, Park S-D. The effects of core 

stability strength exercise on muscle activity and 
trunk impairment scale in stroke patients. Journal 

of exercise rehabilitation 2013; 9(3): 362. 

12. Zhang Y, Tang S, Chen G, Liu Y. Chinese 
massage combined with core stability exercises for 

nonspecific low back pain: a randomized 



www.aahs.kmu.edu.pk 

 45 

controlled trial. Complementary therapies in 

medicine 2015; 23(1): 1-6. 
13. Cabanas-Valdés R, Bagur-Calafat C, 

Girabent-Farrés M, Caballero-Gómez FM, 

Hernández-Valiño M, Urrútia Cuchí G. The effect 
of additional core stability exercises on improving 

dynamic sitting balance and trunk control for 

subacute stroke patients: a randomized controlled 

trial. Clinical rehabilitation 2016; 30(10): 1024-33. 
14. Haruyama K, Kawakami M, Otsuka T. 

Effect of core stability training on trunk function, 

standing balance, and mobility in stroke patients: a 
randomized controlled trial. Neurorehabilitation 

and neural repair 2017; 31(3): 240-9. 

15. Roth DL HW, Clay OJ, Perkins M, Grant 
JS, Rhodes JD, et al. Race and gender differences 

in 1-year outcomes for community-dwelling stroke 

survivors with family caregivers. Stroke. 

2011;42(3):626-31. 
16. Sun X, Gao Q, Dou H, Tang S. Which is 

better in the rehabilitation of stroke patients, core 

stability exercises or conventional exercises? 
Journal of Physical Therapy Science 2016; 28(4): 
1131-3. 

 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 

 
 

 
 
 

 

 
 


	DISCUSSION

