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ABSTRACT: 

Background:  COPD is a progressive disease associated with an amplified chronic inflammatory response to nox-

ious particles or gases in the airways and lungs.It’s management includes Pulmonary Rehabilitation .But Pulmonary 

Rehabilitation stays confined to the rehabilitation of lungs , it does not include treatment for secondary impairments 

like balance problems in patients with COPD. Aim - To improve the balance of patients suffering from COPD by im-

proving the peripheral muscle strength with the help of progressive resisted exercises in addition to regular pulmo-

nary rehabilitation. Objectives- 1.To find, if there is any improvement of balance by using P.R.E of lower limbs 

along with pulmonary rehab in COPD patients.2.To identify whether balance improvement can be done by pulmo-

nary rehab for COPD.3.To compare whether pulmonary rehab with P.R.E or pulmonary rehab alone is effective in 

improving balance in COPD patients. Methodology- 30 subjects fulfilling the inclusion and exclusion criteria were 

selected. They were then segregated into groups by simple randomization procedure i.e group A and group B. Bal-

ance was then assessed with NeuroCom’s Balance Master of both the groups.  Subjects of Group A received pulmo-

nary rehabilitation with strengthening exercises for lower limbs according to De Lorme’s model for 3 weeks, where-

as Group B received the regular pulmonary rehabilitation (for 3 weeks). After the treatment protocol was complet-

ed, the balance was reassessed for both the groups with the help of NeuroCom’s Balance Master. Result and Conclu-

sion-The The intergroup significance were calculated by using Wilcoxon signed rank test and intragroup signifi-

cance was calculated by using the Mann-Whitney rank sum test.  On overall comparisons of treatment of group A 

and group B, group A showed significant improvement individually, but when compared with each other there was 

no  statistically significant difference observed.  
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INTRODUCTION 

 COPD is a progressive disease associated with an amplified 

chronic inflammatory response to noxious particles or gas-

es in the airways and lung1. It is caused by a combination of 

small airways disease (chronic bronchitis) and parenchy-

mal destruction (emphysema)2. 

Pathological changes include increased inflammatory cell 

types in various parts of the lung and structural changes 

resulting from repeated injury and repair , which further 

lead to air trapping and progressive airflow limitation3. 

 Risk factors for COPD include exposure to cigarette 

smoke, environmental or occupational pollutants, recur-

rent pulmonary infections, pre-existing atopy or airway 

hyper-responsiveness. The most common manifestations of 

COPD include dyspnea, impaired exercise tolerance, chron-

ic cough with or without sputum production, and wheez-

ing4 

Management of COPD : 

Pulmonary rehabilitation includes a spectrum of interven-

tion strategies integrated into the lifelong management 

ofpatients with chronic respiratory disease and involves a 

dynamic, active collaboration among the patient, family, 

and health care providers5,6.  

But pulmonary rehabilitation does not include treatment 

for secondary impairments like balance problems in 

COPD7.Balance is an ability to maintain the line of gravity of 

a body within the base of support with minimal postural 

sway and is of a static and dynamic origin8. The ability to 

maintain balance is critical for mobility and functional in-

dependence in daily living8. 

Multiple researches suggest that there is a severe weakness 

of peripheral muscles in COPD patients due to chronic hy-

poxia because of the increased functional residual 

volume9.This includes both upper and lower limb muscles9. 

The weakness of lower limb muscles can lead to balance 

disturbances and can affect a person’s activity of daily liv-

ing10. Since pulmonary rehabilitation, which is the key 

management for COPD, does not emphasize on balance 

impairment and its rehabilitation. Therefore the study aims 

at improving the balance by improving the strength of low-

er limb muscles in patients with COPD. 

MATERIALS & METHODOLOGY 

It is a pre and post comparative study design that was con-

ducted at a tertiary medical college and hospital in Pune. A 

total of 30 COPD patients with grade 2 and 3 COPD were 

assigned into two groups by simple randomization method. 

The inclusion criteria for which was a patient diagnosed 

with COPD on the basis of Gold’s criteria, ranging in stage-2 

and stage-3 with an age range of 25-50 years and having 

balance problems. The exclusion criteria were patients 

having any injuries to the lower limb, pre-diagnosed Neu-

rological pathologies and marked CVS disorders like unsta-

ble angina, ischemia, MI, recent CABG has done, severe ar-

rhythmias, exaggerated hypertensive or hypotensive re-

sponse to exercise or any other neuromuscular disorders. 

Materials used were : PFT machine, weight cuffs, & Neuro-

com balance master. 

PROCEDURE 

Ethical clearance was obtained from the Institutional Ethi-

cal Committee. 53subjects were screened on the basis of 

inclusion (analyzing via PFT) and exclusion criteria,out of 

which 30 subjects meeting the criteria were enrolled for 

the study and procedure was explained to them and writ-

ten informed consent was taken. 

According to simple randomization procedure, subjects 

were divided into two groups; group A and group B.  Sub-

jects of both the groups were then assessed for balance 

with NeuroCom Balance Master, using the following two 

domains-  

-Modified Clinical Test of Sensory Interaction on balance 

(mCTSIB) 

- Unilateral stance 

mCTSIB contains two tests, one  standing on the firm sur-

face and the other on the foam. Both the tests were used to 

check balance with eyes open and eyes closed thrice re-

spectively. Whereas for unilateral stance, a person has to 

stand on one leg thrice with eyes open and thrice with the 

eyes closed. Group A received regular pulmonary rehabili-

tation along with strengthening exercises for the lower 

limb according to the De Lorme model for 3 weeks. Major 

lower limb muscles such as flexors of hip and knee, exten-

sors of hip and knee, abductors- adductors of the hip, rota-

tors, plantar flexors and the dorsi flexors of the ankle were 

strengthened. Whereas Group B received regular pulmo-

nary rehabilitation (for 3 weeks).  
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Table 1 : Explaining the protocol with rationale for pul-

monary rehabilitation 

 

Fig 1: Flowchart of Procedure: 

Select all COPD patients 

Screen for study(53) 

30 patients 

 

      Group A  (n=15)                                     Group B (n =15)  

  

P.R.E + PULMONARY REHAB              PULMONARY REHAB 

                 (for 3 weeks)                (for 3 weeks) 

        Reassess the balance           Reassess the balance 

 

PHOTOGRAPHS 

Fig 2: Patient performing spirometer  Fig 3: NeuroCom’s Balance Master 

(mCTSIBdomain 

 Fig 4: Unilateral stance balance             Fig 5: Lower-limb strengthening 

 

 

  
 

Fig 6: Patient performing thoracic 

expansion exercise. 
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Plan of care Interventions 

Removal of bronchial 

secretions 

Deep and effective coughing. 

ACBT.(4sets/day, 10 repeti-

tions /set) 

Promote relaxation of 

the accessory muscles 

of inspiration to de-

crease reliance on up-

per chest breathing and 

to decrease muscle ten-

sion associated with 

dyspnea. 

Relaxing techniques and posi-

tions- 

Semi reclining in bed(Semi-

Fowlers) 

Sitting- leaning forward, resting 

arm on thigh or table. 

Standing- leaning forward on 

an object. 

Improve patients 

breathing patterns and 

ventilation. 

Controlled diaphragmatic 

breathing with minimal upper 

chest movement. 

Lateral costal breathing, PLB

(carefully) 

Minimize or prevent 

episodes of dyspnea. 

Give a comfortable position to 

the patient so that the upper 

chest is relaxed and lower chest 

mobile. 

Emphasize controlled dia-

phragmatic breathing. 

Avoid forceful expiration 

Improve the mobility of 

lower thorax. 

Exercises for chest mobility 

emphasizing lower rib cage 

during deep breathing. 

Improve posture. Exercises and postural training 

to decrease forward head pos-

ture  and rounded shoulders. 

Improve the mobility of 

lower thorax. 

Graded exercises and con-

trolled exercises according to 

THR= 50-70%of MHR) 



 RESULT: 

Data analysis was done by using the SPSS software version 

16.0 

 Balance with the NeuroCom balance master was recorded 

and tabulated. 

Statistical analysis was done using the following tests- 

1. Shapiro Wilk test 

2. Wilcoxon signed rank test 

3. Mann-Whitney rank sum test 

Shapir Wilk was used to comparing the scores of baseline 

assessment between two groups to find out whether the 

two groups are comparable or not. On comparing the data, 

there was no significant difference between the two 

groups, and so the groups were comparable (p value> 

0.005).Intergroup significance was calculated by using Wil-

coxon signed rank test and intragroup significance was 

calculated by using the Mann-Whitney rank sum test. 

The analysis within the group was done by Wilcoxon 

signed rank test and between the two groups(group A and 

group B) was done with the help of the Mann-Whitney rank 

sum test. 

Table 2 and Graph 1 depict the gender distribution of COPD 

patients enrolled for the current study. 

Graph 1- - Shows the demographic representation of 

gender distribution of the study 

Table 2- Shows the demographic representation of 

gender distribution of the study 

Table 3 and graph 2 depicts the comparison of pre and post 

readings of mCTSIB of group A using the wilcoxon signed 

rank where p value obtained was 0.039 thus proving the 

test to be statistically significant. 

Table 3-Depicts the baseline values of group A  group B 
of mCTSIB 

Graph 2- Depicts the baseline values of group A and 
group B of mCTSIB 
Table 4 and graph 3 depict the comparison of pre and post 

readings of the unilateral stance of group A using the wil-

coxon signed rank test with p value of 0.048, thus proving 

the test to be statistically significant. 

Table 4-Depicts the baseline values of group A and 
group B of unilateral stance 

Graph 3- Depicts the baseline values of group A and 

group B of unilateral stance 

Table 5 and graph 4 depict the comparison of pre and post 

readings of mCTSIB of group B using the Man-Whitney test 

where the p value obtained is 0.31 which is more than 0.05, 

thus proving the test to be non-significant. 

Table 5- Depicts the values of mCTSIB of group A 
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GENDER No. 

MALE 29 

FEMALE 1 

  MEAN S.D P VALUE 

GROUP A 1.348 1.313 0.502 

GROUP B 1.723 1.683 

  MEAN S.D P VALUE 

GROUP A 2.5 1.5 0.38 

GROUP B 2.0 1.6 

  PRE POST P value 

MEAN 1.34 1.05 0.313 

S.D 1.31 0.70 

MEDIAN 0.76 0.90 



Graph 5- Depicts the values of mCTSIB of group A 
 
Table 6 and graph 5 depict the comparison of pre and post 

readings of the unilateral stance of group B where the P 

value obtained is 0.09, which is more than 0.05 therefore 

proving the  test to be non-significant. 

Table 6 - Pre and post readings of the unilateral stance 

of group A  

Graph 5- Comparison of the unilateral stance of group 

A Pre and Post intervention 

Table 7 and graph 6 depict the comparison of mCTSIB of 

group A and group B ,where p value is 0.5(>0.005) proving 

test to be non-significant with a ‘z’value  of 0.77 

Table 7-Pre and post readings of mCTSIB of group B 

 

Graph 6 - Comparison of Pre and Post readings of 

mCTSIB of group B 

Table 8 and graph 7 depicts a comparison of the unilateral 

stance of group A and group B, with p value of 0.75 

(>0.005) proving the test to be non-significant with a ‘z’ 

value of 0.31 

Table 8 - Pre and post readings of the unilateral stance 

of group B 

Graph 7 - Comparison of Pre-Post readings of the uni-

lateral stance of group B 

Thereby proving that when compared to the treatment of 

group A and group B, group A showed significant improve-

ment individually, but when compared intergroup it de-

picted no statistically significant change. 
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  PRE POST P value 

MEAN 2.49 2.26 0.097 

S.D 1.49 1.17 

MEDIAN 1.60 1.76 

  PRE POST P value 

MEAN 2.00 2.45 0.048 

S.D 1.57 2.05 

MEDIAN 1.53 1.63 

  PRE POST P value 

MEAN 1.72 1.86 0.039 

S.D 1.62 1.75 

MEDIAN 0.83 1.05 



 DISCUSSION 

The ability to maintain balance is critical for mobility and 

functional independence in daily living. Although the COPD 

management only includes pulmonary rehab, and does not 

focus on balance or strengthening programmes10. 

So, this study was conducted to assess whether strengthen-

ing exercises can be given to COPD patients for improving 

the balance.  

Intergroup significance and intragroup significance was 

calculated. On overall comparisons of treatment of group A 

and group B, group A shows significant improvement indi-

vidually, but when compared with each other there is no 

significant difference observed. 

According to the pathology of COPD, the cause of the pe-

ripheral muscle weakness and balance problem is directly 

related to lower limb peripheral muscle strength. 

This total study was planned on this basis of the above con-

cept, which explains that due to peripheral muscle weak-

ness, major COPD patients might be having balance prob-

lems, which also limits their activity of daily living. 

Gender distribution was not kept as an important factor, 

because COPD is commonly seen in males in the Indian sce-

nario. S.K. Jindal11, for Asthma Epidemiology Study Group 

in their study “A Multicentric Study on Epidemiology of 

ChronicObstructive Pulmonary Disease and its 

Relationshipwith Tobacco Smoking and Environmental 

TobaccoSmoke Exposure”concluded that population 

prevalence of COPD is very high in India with some centre 

to centre differences. Smoking of both bides and cigarettes, 

and ETS exposure among non-smokers, were two 

important risk factors at all centers. Chronic obstructive 

pulmonary disease was diagnosed in 4.1% of 35295 

subjects, with a male to female ratio of 1.56:1 and a smoker 

to non-smoker ratio of 2.65: 1. 

When the balance was compared within the group, signifi-

cant statistical changes were observed in group A because; 

the strengthening of the lower limb with pulmonary rehab 

was added to the treatment protocol for them. Strengthen-

ing of the lower limb muscles directly improved the blood 

circulation and biomechanical posture of the lower limb. 

This further improved the balance thus improving the en-

durance which helped in improvement in the activities of 

daily living. 

In the case of group B, where only pulmonary rehab was 

the treatment protocol, the balance was not considered as a 

major impairment and hence, it did not show any statisti-

cally significant improvement in balance. 

When we come to the comparison between both the 

groups, i.e. group A and group B where the base value was 

not statistically different, post treatment value showed bet-

ter results in group A  but not in group B and the result was 

not statistically significant. 

In both the groups, i.e. experimental and controlled groups, 

oxygenation was the chief goal which would help improve 

peripheral oxygenation and muscle performance, which 

might be the reason that there is no statistical change be-

tween the groups. But when clinically seen patients of 

group A were more confident regarding their balance than 

group B.  

So, in this study, we can see that two major balance do-

mains, i.e. mCTSIB and unilateral stance are statistically 

improved in group A, but when compared to group B no 

significant changes were observed. Clinically and by the 

patient’s perspective, the patients of group A were more 

confident regarding their balance and were able to perform 

their activities of daily living easily. 

LIMITATION OF STUDY 

The patients were difficult to get and distributing them  

according to the GOLD criteria of the severity was another 

task.  

REFERENCES 

1. Salvi S, Agrawal A. India needs a national COPD pre-

vention and control programme. Indian Journal of 

Physiotherapy & Occupational Therapy. 2019 Jan 1;13

(1):234-238. 

2. Cazzola M, Donner CF, Hanania NA. One hundred years 

of chronic obstructive pulmonary disease (COPD). Res-

piratory medicine. 2007 Jun 1;101(6):1049-65. 

3. Brashier BB, Kodgule R. Risk factors and pathophysiol-

ogy of chronic obstructive pulmonary disease (COPD). J 

Assoc Physicians India. 2012 Feb;60(Suppl):17-21. 

4. Jaiswal KK, Das AK. Effectiveness of Acapella, Flutter 

and Active Cycle of Breathing Technique on Lung Func-

tion in COPD Patients: A Comparative Study. Indian 

Journal of Physiotherapy & Occupational Therapy. 

2019 Jan 1;13(1):76-88. 

VIMS J Physical Th. Dec 2019;1(2):99-105                Page |104 



5. O’Donnell DE, Parker CM. COPD exacerbations· 3: patho-

physiology. Thorax. 2006 Apr 1;61(4):354-61. 

6. Fabbri LM, Hurd SS. Global strategy for the diagnosis, 

management and prevention of COPD: American journal 

of respiratory and critical care medicine. 2003 Apr 1;163

(5):1256-76 

7.  Chronic Obstructive Pulmonary Disease (COPD) Treat-

ment & Management: Approach Considerations, Smoking 

Cessation, Management of Inflammation [Internet]. 

Emedicine.medscape.com. 2019 [cited 23 July 2019]. 

Available from: https://emedicine.medscape.com/

article/297664-treatment. 

8. Butcher SJ, Meshke JM, Sheppard MS. Reductions in func-

tional balance, coordination, and mobility measures 

among patients with stable chronic obstructive pulmo-

nary disease. Journal of Cardiopulmonary Rehabilitation 

and Prevention. 2004 Jul 1;24(4):274-80. 

9. Pauwels RA, Buist AS, Calverley PM, Jenkins CR, Hurd SS. 

Global strategy for the diagnosis, management, and pre-

vention of chronic obstructive pulmonary disease: 

NHLBI/WHO Global Initiative for Chronic Obstructive 

Lung Disease (GOLD) Workshop summary. American 

journal of respiratory and critical care medicine. 2001 

Apr 1;163(5):1256-76. 

10.Beauchamp MK, Janaudis-Ferreira T, Parreira V, Roma-

no JM, Woon L, Goldstein RS, Brooks D. A randomized 

controlled trial of balance training during pulmonary 

rehabilitation for individuals with COPD. Chest. 2013 Dec 

1;144(6):1803-10. 

11.Gelb AF, Williams AJ, Zamel N. Spirometry: FEV, vs 

FEF25-75 Percent. Chest. 1983 Oct 1;84(4):473-4. 

VIMS J Physical Th. Dec 2019;1(2):99-105                 Page |105 

How to cite this article: Raminder kaur, Kathu-

riya, Arijit Kumar Das. Effect of lower limbs 

strengthening to improve balance in copd 

patients, randomized control trial. VIMS J Physi-

cal Th. Dec 2019;1(2):99-104 

Submit your next article to VIMS Journal of 
Physical Therapy and take full advantage of:  
 Easy online submission  
 Internal and external review 
 Free plagiarism and Grammarly check 
 Immediate publication on acceptance  
 Research which is freely available through 

open access  
 Go Green drive – No paper use.  
 No processing fees 
 E– certificate for publication 
Submit your  next manuscript at 
www.vimptcr.in . ISSN No. : 2456-4087 (O) 
 

http://www.vimptcr.in

