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Abstract: Background: Stroke is the sudden loss of neurological function due to loss or lack of blood supply to brain. It is the 

leading cause of disability and death worldwide, but early recognition and prompt treatment can greatly improve the recovery. 

Objectives: The main objective of the study to find the effects of lumbar stabilization exercise along with abdominal strengthening 

exercise in improving the trunk stability in stroke patients. Methodology: It was a pre and post test quasi experimental study, based 

on inclusion and exclusion criteria 20 subjects were selected and by convenient sampling method they were divided into two groups. 

Group A received lumbar stabilization alone and Group B received lumbar stabilization along with abdominal strengthening 

exercise. The treatment duration was 8 weeks, the pre and post test score was assessed with Trunk Impairment Scale (TIS). Both 

paired and unpaired t test was done to rule the effect of the treatment with p value significance level < 0.05.Result: after 8 weeks of 

treatment protocol the subjects were assessed with Trunk Impairment Scale(TIS) and showed there is comparatively a higher 

improvement in Group B when compared with Group A. Conclusion: There was significant improvement in the group receiving  

lumbar stabilization exercise and abdominal strengthening exercise. 
 

Keyword: Stroke, CVA, Stability, lumbar stabilization, abdominal strengthening exercise 

 

1. Introduction  
 

Stroke (cerebrovascular accident [CVA]) is the sudden loss 

of neurological function caused by an interruption of the 

blood flow to the brain. The vascular lesion can be either a 

haemorrhagic or ischemic involving the blood vessels 

supplying various parts of the brain. Ischemic stroke occurs 

when a blood clot blocks a blood vessel in the brain, while 

haemorrhagic strokes occur when a blood vessel in the 

brain rupture and bleeds into the surrounding tissue. When 

a stroke occurs, brain cells begin to die eventually a 

minute, and the severity of the damage depends on the 

location and extent of the affected area. Common 

symptoms of a stroke include sudden weakness or 

numbness on the one side of the body, difficulty in speech, 

loss of vision, fascial abnormality, and trouble with a 

balance and coordination. 

 

Stroke is leading cause of long – term disability and death 

worldwide, Stroke is 5th leading cause of death and cause 

of long-term disability among adults. It is important to note 

that the prevalence of stroke is influenced by various risk 

factors such as ages, sex, race/ethnicity, lifestyle, and 

comorbidities, among others. Most patients with acute and 

subacute stroke have a poor sitting balance, they cannot 

maintain the standing erect posture. In stroke patients, 

trunk muscles weakness and loss of proprioception on the 

affected side can interfere with balance, stability, and 

functional ability may reduce the ability to control posture. 

 

Lumbar stabilization exercise help improve postural 

alignment and balance ability by simultaneously activating 

the transverse abdominis and multifidus muscles. This 

muscle controlled by the central nervous system from the 

cerebral hemisphere, and their improvement leads to 

recovery of normal gait and movement patterns. 

 

The importance of abdominal muscles and paraspinal 

muscles in walking ability and balance ability is well 

known, however, the importance of diaphragm as trunk 

stability muscle has been overlooked. These abdominal 

muscles strengthening exercise results indicate the increase 

in power and endurance of the abdominal muscles and the 

diaphragm and inspiratory muscles stabilize the trunk, 

thereby improving the overall coordination of the trunk. 

 

Need of Study 

The need of the study is to find the effects of lumbar 

stabilization exercise versus abdominal strengthening 

exercise along with lumbar stabilization exercise for 

improving trunk stability in patients with stroke. 

 

Study Design 

A pre and post test quasi experimental study design was 

used with 2 different intervention groups to assess with the 

effects of lumbar stabilization and abdominal strengthening 

exercise in trunk stability in subacute stroke. 
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Sampling Method 

Using convenient sampling method 20 patients were 

selected based on the inclusion and exclusion criteria. The 

study setting was in Sree Abirami Hospital Coimbatore. 
Inclusion criteria: ▪Age: 40 to 65 ▪ Both male and female ▪ 

Ischemic stroke. ▪ Duration: 3 months to 6 months of 

stroke. 

 

Exclusion criteria: • Acute stroke • Quadriplegia • Vertigo • 

Congenital heart disease • Orthopedics conditions. For e.g., 

fracture, arthritis • Psychological instability. • Obesity. • 

Dyspnea 

 

2. Methodology 
 

20 subjects were selected based on the inclusion and 

exclusion criteria. A brief explanation about the treatment 

session (4 session per week) was given to all the patients 

and informed consent was obtained. Subjects were evenly 

divided into two groups by convenient sampling. Group A 

(n=10) and Group B(n=10).  

 

 
 

The measurement tool used in this study was Trunk 

impairment scale. It was reliable and valid as shown in the 

previous studies.  

 

All patient received pre and post assessment by using trunk 

impairment scale. 

 

3. Procedure 
 

Group A Group B 

Lumbar stabilization 

exercise 

Lumbar stabilization exercise and 

abdominal muscle strengthening exercises. 

 

Group A (Lumbar stabilization exercises) Subjects in 

group A received Lumbar Stabilization Exercise for 30 

minutes per session, one session per day, and 5 times a 

week. • Single leg raises • Bridging • Single leg bridging • 

Superman exercise • Cat and camel exercise were given 

 

Single Leg Raise: Patient is positioned in supine lying on 

the back over the mat on the ground. Both the legs should 

be extended and both the hands should be kept by the side. 

Then bend the left knee. Foot is placed on the ground and 

now slowly raise the right leg towards the ceiling from the 

ground. Raise the leg until it is parallel to the opposite 

knee. Hold for few seconds then take the leg down. Switch 

to another side 

 

Bridging: The patient lies down with the back, knees in 

full flexion and feet flat on the floor and close to the 

buttock. Then the patient lifts hip off the floor towards the 

ceiling /sky as high. The pressure is to be felt in the hands 

and feet of the patient. Hold their position for few seconds 

and relax. 

 

Single Leg Bridiging: Lie on back with arm by the sides, 

knee bent and feet flat on the floor. Raise one leg and lift 

the hips as high as possible. The pressure should be felt in 

the unaffected leg and lower the hips, and hold for seconds 

and switch the legs. 

 

 
 

 
 

Superman Exercise: Lie on the ground in prone position 

with leg straight and arm extended in *the front. Keep the 

head in neutral position, slowly li+ft the arm and leg off 

the ground until the lower back muscle contracts. Lift the 

belly button is raised off the ground slightly and hold the 

position for 2 to 3 seconds. 

 

Cat and Camel: Patient is positioned in the Quadri pod 

position and sink the back down towards the floor and lift 

the head up at the same time, sticking the tail bone out to 

make a curve with the 18 spine and hold for a second. Tuck 

the head and tail bone in, arching through the spine as to 

mimic the camel hump and hold for seconds. 
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Group B (Lumbar stabilization exercise and abdominal 

strengthening exercise) Group B subjects also received 

Lumbar stabilization exercises for 15 minutes and 3 

minutes of rest period. They also received Abdominal 

strengthening exercise for 10 minutes and 2 minutes of rest 

period. Each exercise is repeated for 3 sets. 30 minutes per 

session, one session per day and 5 times a week.  

 

Abdominal Bracing Exercise: Patient is positioned in the 

supine lying and ask the patient to tighten their abdominal 

muscles as draw the navel down towards the stomach and 

feel the contraction in abdominal muscles, and the 

contraction is held for few seconds. 

 

 

Abdominal Crunches: In supine lying, with knees bent 

and comfortably apart, fold the arms on the chest and 

tighten the abdominal muscles. Raise head and shoulders 

off the floor. 

 

Wipers: Lie down on the back. Bend your knees so that 

the feet are resting flat on the floor and extend the arms 

straight out either side and move the hips towards the left 

and right sides. 

 

Statistical Tools:  

The statistical tool used in this study are paired t test and 

unpaired t test. The paired ‘t’ test was used to compare the 

pre and post values of group A & B and the unpaired ‘t’ 

test was used to compare the pre-test of group A &B and 

post-test of group A & B.  
 

Paired T Test: Using paired ‘t’ test with degrees of 

freedom and 5% as a level of significance the calculated ‘t’ 

value of group A & B is 6.609and 7.646 respectively and 

‘P’ value is <0.05 shown in table 1& 2 resp 

 

Table 1 
S No Group A Mean SD Mean Dif T Value 

1 Pre Test 13.3 13.3 
4.30 6.605 

2 Post Test 17.6 1.95 

 

Table 2 
S No Group B Mean SD Mean Dif T Value 

1 Pre Test 138 13.8 
55 7.646 

2 Post Test 193 19.3 

 

Unpaired T Test: Using unpaired ‘t’ test with degrees of 

freedom and 5% as a level of significance the calculated ‘t’ 

value of post test group A & B is 3.003respectively and ‘P’ 

value is <0.05 in table 3 

 

Table 3 
S No Post Test of A&B Mean SD Mean Dif T Value 

1 GROUP A 17.6 1.95 2.2 3.003 

2 GROUP B 19.8 1.25 
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4. Result 
 

The paired ‘t’ test analysis for the pre-test and post -test 

variables are by using Trunk Impairment Scale for group A 

and group B patients with subacute stroke which was 

shown in table 1 and 2. Both the group shows significant 

difference in pre-test and post- test values. The ‘t’ values of 

Group A are 6.609 and the ‘t’ values for the Group B are 

7.646. The unpaired ‘t’ test analysis for the post- test 

values of both group A and group B which was shown in 

table 3 The unpaired ‘t’ value for the post- test variable of 

both group A and group B are 3.033. The statistical 

analysis related that there was significant improvement in 

trunk balance in patient with stroke in both groups, Group B 

(lumbar stabilization exercise along with abdominal 

muscle strengthening exercise) stroke patients showed 

statistically significant improvement in trunk stability. 

 

5. Discussion 
 

The objective of this study was to evaluate the 

effectiveness of lumbar stabilization exercise and 

abdominal strengthening exercise in improving trunk 

balance in patients with stroke. The study design was 

experimental, and the sample size was determined using 

convenience sampling. This study duration was 6 months, 

with treatment duration of 2 months. The study considered 

of two groups: group A underwent lumbar stabilization 

exercise, while group B performed both lumbar 

stabilization exercise and abdominal strengthening 

exercises. 

 

The pre test assessment were conducted before the 

intervention establish the baseline trunk balance of both 

group A (lumbar stabilization exercise) and group B (lumbar 

stabilization exercise along with abdominal strengthening 

exercises). 

 

After the intervention, post-test assessment was conducted 

to evaluate the effects of the respective exercise on trunk 

balance. In group A paired ‘t’ test was used to compare the 

pre- test and post-test values. The results showed a 

significant improvement in trunk balance following lumbar 

stabilization exercise. 

 

Statistical analysis was done by using student ‘t’ paired ‘t’ 

test was used to find out the improvement within the group. 

Unpaired ‘t’ test was used to find out the difference 

between two groups. 

 

The results showed that there was a significant difference 

between the effectiveness of lumbar stabilization exercise 

with abdominal strengthening exercise for improving trunk 

balance in patient with stroke. 

 

6. Limitation 
 

• Limited sample size 

• Trunk stability is measured using the trunk impairment 

scale. 

• No control group in included 

• Only ischemic stroke patient was included. 

 

7. Recommendation 
 

• More technique can be included 

• Sample size can be increased 

• Control group can be included 

• Gender based difference can be analysed. 

• Other physiotherapy treatment like proprioception 

neuromuscular facilitation exercise, Brunnstrom 

technique and bobath approach are also recommended. 

 

8. Conclusion 
 

This study concluded that lumbar stabilization exercise 

with abdominal strengthening exercise is more effective 

than the lumbar stabilization exercise alone for improving 
trunk balance in patient with stroke. 

 

References 
 

[1] Sullivan, Susan B, et al. Physical Rehabilitation. 6th 

ed., Philadelphia, F.A. Davis Co, 2014. 

[2] Kisner, Carolyn, et al. Therapeutic Exercise : 

Foundations and Techniques. New York, N.Y., 

McGraw-Hill Education Llc., C, 2018. 

[3] Kinser, Carolyn, et al. Therapeutic Exercise : 

Foundations and Techniques. New York, N.Y., 

McGraw-Hill Education Llc., C, 2018. 

[4] Dae sik ko, dae in jung , sang yeol bae 2014 effect 

of lumbar stabilization exercise on balance ability of 

patient with stroke: a systematic review.26:1993 -

1996, 2014. 

[5] Hye jin lee, tae woo kang, beom ryong kim 2018 

Paper ID: SR24531133459 DOI: https://dx.doi.org/10.21275/SR24531133459 170 

https://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 13 Issue 6, June 2024 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

effects of diaphragm and deep abdominal muscle 

exercise on walking and balance ability in patients 

with hemiplegia due to stroke 2018;(4):648-653. 

[6] Ji yeon lee, jeongwoo jeon, dong -yeop lee, jihoen 

hong , jaeho yu and jinseop kim.(2020)effects of 

trunk stabilization exercise on abdominal muscle 

thickness, balance and gait abilities of patients with 

hemiplegia stroke: A randomized controlled trail 

10.3233/NRE-202133. 

[7] Do Yeon kin Kimm , yujin kim, ji Hun baek, so hui 

shin, Jung min lee, myoung hee lee 2017 effects of 

core and abdominal muscle strengthening exercise 

on muscle activity     on     lower     extremity     

on     unexpected perturbation 10.21 598/JKPNFA.2017.15.2.167. 

[8] Wim sa eys, luc vereeck, Steven truijen, Christophe 

lafosse, floris wuyps, paul van de heyning2012 

randomized control trail of truncal exercise early 

after stroke to improve balance and mobility 

10.1177/1545968311416822. 

[9] Eun jae ko , min ho chu ,won kim jin hwa yi, 2016 

the additive effects of core muscle strengthening and 

trunk NMES on trunk balance in stroke patient 

10.5535/arm.2016.40.1.142. 

[10] Ko, Dae-Sik, et al. “Analysis of Spasticity and 

Balance of Lower Extremity on Swiss Ball Lumbar 

Stabilization Exercise(LSE) in Patients with 

Stroke.” The Journal 

[11] of the Korea Contents Association, vol. 11, no. 3, 28 

Mar. 2011, pp. 262–270, 

https://doi.org/10.5392/jkca.2011.11.3.262. 

Accessed 12 Aug. 2021. 

[12] Park Sinjun,. The Effects of Lumbar Stabilization 

Exercise on Respiratory Pressure in Stroke Patients. 

Vol. 8, no. 9, 1 Jan. 2017, pp. 357–364, 

https://doi.org/10.15207/jkcs.2017.8.9.357. 

Accessed 26 June 2023. 

[13] Yu, Seong-Hun, and Seong-Doo Park. “The Effects 

of Core Stability Strength Exercise on Muscle 

Activity and Trunk Impairment Scale in Stroke 

Patients.” Journal of Exercise Rehabilitation, vol. 9, 

no. 3, 30 June 2013, pp. 362–367, 

https://doi.org/10.12965/jer.130042. 

[14] Alhwoaimel, Norah, et al. “Instrumented Trunk 

Impairment Scale (ITIS): A Reliable Measure of 

Trunk Impairment in the Stroke Population.” Topics 

in Stroke Rehabilitation, vol. 28, no. 6, 18 Oct. 

2020, pp. 1–8, 

[15] https://doi.org/10.1080/10749357.2020.1834273. 

[16] Chen, Xiao Feng, et al. “Effects of Rehabilitation 

Training of Core Muscle Stability on Stroke Patients 

with Hemiplegia.” Pakistan Journal of Medical 

Sciences, vol. 36, no. 3 Feb. 2020, 

https://doi.org/10.12669/pjms.36.3.1466  

[17] Chen IC,Cheng PT,Hu AL,Liaw MY,Chen 

LR,Hong WH,WongMK. Balance evaluation in 

hemiplegic stroke patients.Chan Gung Medical 

Journal.2000;23(6);339- 47. 7. 

[18] G.Verheyden,L,Vereeck,s,Truijen,M.Troc,I Her-

regodts,C.Lafosse,et al.Trunk Performance after 

stroke and relationship with balance ,Gait and 

functional ability. Journal of clinical 

rehabilitation.2006;20;451-458. 

[19] Karatas M,Cetin N,Bayramoglu M and Dilek .A 

Trunk muscle strength in relation to balance and 

functional disability in unihemispheric stroke 

patients . American journal of physical medicine 

rehabilitation 2004.83;81-87. 

[20] Verheyden G,A Nieuwboer,J Mertin,R Preger,C 

Kiekens,W De weerdt. The trunk impairment scale;a 

new tool to measure motor impairment of The trunk 

after stroke.Clinical rehabilitation.2004.18;326-335. 

[21] Verheyden G,Nieuwboer A ,Feys H,Thijs V,Vaes K 

and De Weerdt W. Discriminant ability of the trunk 

impairment scale a comparison between stroke 

patients and healthy individuals .disability 

rehabilation 2005.27;1023-1028. 

[22] Geurts AC,De Haart M,Van nes IJ,Duysens J,A 

review of standing balance recovery from stroke. 

Gait posture.2005.22;267-281. 

[23] NMIbrahimi,S.Tufel,H.Singh,M.Maurya . Effect of 

sitting balance training under varied sensory input on 

balance and quality of life in stroke patients. Indian 

jouurnal of physiotherapy and occupational 

therapy2010; Dickstein, R., Shefi, S., Marcovitz, E., 

& Villa, Y. (2004). Anticipatory postural adjustment 

in selected trunk muscles in post stroke hemiparetic 

patients. Arch.Phys.Med.Rehabil., 85, 261-267. 

[24] Gregorio SORRENTINO, Patrizio SALE, Claudio 

SOLARO,. (2018) Clinical measurement tools to 

assess trunk performance after stroke: a systematic 

review European Journal of Physical and 

Rehabilitation Medicine DOI: 10.23736/S1973- 

9087.18.05178-X. 

[25] Koshiro Haruyama et al, Effect of Core Stability 

Training on Trunk Function, Standing Balance, and 

Mobility in Stroke Patients: A Randomized 

Controlled Trial. Neurorehabil Neural Repair. 2017 

Mar;31(3):240-249. 

[26] Julee Das et al, A Study to Assess the Effectiveness 

of Trunk Rehabilitation Program on Trunk Control 

and Balance in Acute Ischemic Hemiparetic Stroke 

Patients. www.iosrjournals.org Volume 15, Issue 12 

Ver. VIII December. 2016. 

[27] Rosa Cabanaset al, Trunk training exercises 

approaches for improving trunk performance and 

functional sitting balance in patients with stroke: A 

systematic review. Neuro Rehabilitation 

2013;33(4):575-92. 

[28] Duncan M et al, Muscle activity of the upper and 

lower rectus abdominals during exercises performed 

on and off a Swiss ball. Journal of Bodywork & 

Movement Therapies (2009) 13, 364e367. 

[29] Geert Verheyden, et al, Additional Exercises 

Improve Trunk Performance After Stroke: A Pilot 

Randomized Controlled Trial. Neurorehabilitation 

and neural repair November 2009 DOI: 

10.1177/1545968308321776 Volume 23. 

[30] Fujiwara T et al, Development of a New Measure to 

Assess Trunk Impairment After Stroke (Trunk 

Impairment Scale) Its Psychometric Properties. 

American Journal 

[31] of Physical Medicine & Rosa Cabanas-Vald´esa,, et 

al (2013) Trunk training exercises approaches for 

improving trunk performance and functional sitting 

balance in patients with stroke. NeuroRehabilitation. 

2013;33:575-592 

Paper ID: SR24531133459 DOI: https://dx.doi.org/10.21275/SR24531133459 171 

https://www.ijsr.net/
https://doi.org/10.5392/jkca.2011.11.3.262.%20Accessed%2012%20Aug.%202021
https://doi.org/10.5392/jkca.2011.11.3.262.%20Accessed%2012%20Aug.%202021
https://doi.org/10.12669/pjms.36.3.1466
http://www.iosrjournals.org/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 13 Issue 6, June 2024 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

[32] Akshatha Nayak,Vijay Kumar K,Karthik Babu et al 

(2012) “Does Training on Swiss Ball Improve Trunk 

Performance after Stroke”Indian Journal Of 

Physiotherapy and Occupational Therapy .Jan-march 

2012;vol-6,no-1,pp.172-175 Rehabilitation 

Copyright © 2004 by Lippincott Williams & 

Wilkins. 

[33] Hyunbae et al.,(2013)Trunk stabilization exercises 

on different support surfaces among stroke patients, 

Journal of physical therapy science, Volume 25 

[34] Junsang Yoo et al.,(2014) The effect of trunk 

stabilization exercise using an unstable surface on the 

abdominal muscle surface and balance of stroke 

patients, Journal of Physical therapy, Volume 25 

[35] Thamayavan et al.,(2017) Effect of trunk 

stabilization exercises performed on unstable and 

stable surface support, trunk muscle activation 

postural control in stroke patients, Journal of 

Canadian physical therapy rehabilittion,Volume 9 

[36] Young et al.,(2016) Trunk exercises performed on 

an unstable surface improve trunk muscle activation. 

Postural control and gait speed in patients with 

stroke, Journal of physical therapy science, Volume 

28 

[37] Hsieh CL, Sheu CF, Hsueh IP et al (2002) Trunk 

control as an early predictor of comprehensive 

activities of daily living function in stroke patients. 

Stroke 2002;33(11):2626-30 

[38] R. Dickstein, S. Shefi, E. Marcovitz et al (2004) 

“An- ticipatory Postural Adjustments in Selected 

Trunk Mus- cles in Post-Stroke Hemiparetic 

Patients,” Archives of Physical Medicine and 

Rehabilitation, Vol. 85, No. 2,2004, pp. 261-273. 

doi:10.1016/j.apmr.2003.05.011 

[39] Hsieh CL, Sheu CF, Hsueh IP et al (2002) Trunk 

control as an early predictor of comprehensive 

activities of daily living function in stroke patients. 

Stroke 2002;33(11):2626-30. 

[40] Perlmutter S, Lin F, Makhsous M. (2010) 

Quantitative analysis of static sitting posture 

Paper ID: SR24531133459 DOI: https://dx.doi.org/10.21275/SR24531133459 172 

https://www.ijsr.net/



