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INTRODUCTION
Chronic Obstructive Pulmonary Disease (COPD) is a disease characterized by the presence of airflow limitation due 
to chronic bronchitis or emphysema. The airflow obstruction is generally progressive, and may be accompanied by 
airway hyper-reactivity, which is partially reversible [1]. Currently, COPD is becoming a major public health problem 
with global concern. It is the sixth leading cause of death worldwide and the fourth leading cause of hospital admissions 
in Malaysia (Ministry of Health Malaysia 2005). The total number of deaths in the world for COPD are projected to 
increase by more than 30% in the next 10 years and this would be the fourth leading cause of death worldwide by 2030 
[2]. In Asian countries, the number of COPD cases has exceeded three times the total number compared to the rest of 
the world. In Malaysia, the prevalence of patients with moderate to severe COPD was 4.7% (448,000 cases).[3]

The first symptom of COPD is cough [4] with breathlessness that drives the patients to seek  medical consultation [5]. 
Once the Forced Expiratory Volume in the first second (FEV1) falls below 50% of the predicted normal, the essential 
activities of daily living will be affected [6]. According to the  ATS (1995), the HRQoL in COPD varies according to the 
stages of the disease [1]. As the disease progresses, the patients would experience greater deterioration of HRQoL with 
greater impairment in the ability to perform their work and participation in social and physical activities [7].

The Health Index Short Form 36 (SF-36) have proved useful in demonstrating favourable changes resulting 
from pharmacologic intervention and pulmonary rehabilitation [8]. It is widely used following sessions of pulmonary 
rehabilitation and found to be strongly correlated with the physical health component of quality of life [9]. The reduced 
activities of daily living is usually associated with decreased HRQoL [10]. Similarly, reduced physical impairment have 
been reported to have a significant impact on the physical health component of quality of life [11, 12].

The health status when measured by SGRQ [13], have also reported improvement following PRPs together with 
a self-management education program of only 4 months duration. In contrast, another study has reported that their 
exacerbations actually increased with just self-management education, though there is no improvement in HRQoL 
[14]. However, this is contradictory to the findings of other studies that reported self management education improved 
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ABSTRACT
Introduction: The health related quality of life  (HRQoL) of chronic obstructive pulmonary disease 
(COPD) patients is greatly influenced by their health status. The Health Index Questionnaire - Short 
Form 36 (SF-36) and St George Respiratory Questionnaire (SGRQ) are commonly used to assess 
the HRQoL of COPD patients. Objective: This study investigates differences in HRQoL following 
sessions of  pulmonary rehabilitation program (PRP) with a control group (CG) that had no intervention. 
Method: This quasi-experimental study involving 17 subjects  assigned to the CG and 16 subjects in 
the intervention group (IG). Ethical approval  was obtained from the relevant authority. Both groups 
were given the health index questionnaires- SF-36 and SGRQ prior and 5 weeks after the intervention. 
The CG only had medication while the IG performed exercises (cycling, treadmill walking, upper 
limb strengthening exercise and stair climbing exercise). Results: Data analysis using SPANOVA 
demonstrated significant improvement in HRQoL measured from SF-36 in domains of bodily pain 
(p=0.005), vitality (p=0.021) and mental health (p=0.002) in IG unlike the CG. Similarly, SGRQ, also 
shows improvement in symptom (p=0.028), activity (p=0.004) and total score (p=0.012. Conclusion: 
The 5 weeks pulmonary rehabilitation program demonstrated improvement in HRQoL among COPD 
patients.
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outcomes and reduced hospitalisation costs in patients with COPD [15]. It is the purpose of this study to find out the 
differences in HRQoL outcome following attendance to a pulmonary rehabilitation program (PRP) among Malaysian 
COPDs. 

METHODS
Study Design 

This is a quasi-experimental study involving a control group (CG) who only had medication compared to an intervention 
group (IG) who participated in a 5 week PRP at the physiotherapy department, University Kebangsaan Malaysia 
Medical Centre (UKMMC). Inclusion criteria included subjects diagnosed as COPD by the medical officer, with 
spirometric evidence of significant chronic air-flow limitation (FEV1 < 80% predicted, FEV1/FVC <70% predicted) 
and no evidence of cardiovascular and neuromuscular disorder. Exclusion criteria included patients with other lung 
diseases, cardiovascular disease, gastro-esophageal reflux or malignancy and presents with haemoptysis or persisting 
respiratory symptoms and not responding to therapy, recent abdominal or thoracic surgery or having treatment with 
corticosteroids, hormones or chemotherapy. This study received ethical approval from the Research and Ethical 
Committee UKMMC.

Procedure

All subjects were evaluated using both health related index questionnaire (SF-36 and SGRQ) prior to the study and 5 
weeks later following attendance to PRP. Information regarding demographic data such as weight, height, body mass 
index (BMI), history of smoking were  also recorded.

The CG, are COPD patients who were not willing to participate in the PRP but willing to be subjects in this study. 
They only had medication and were given  pamphlets regarding activities of  PRP whilst those in the IG, are subjects 
who were willing to participate in pulmonary rehabilitation as outpatient in the physiotherapy department. The PRP 
included both educational and exercise sessions. The education sessions comprised of information regarding COPD, 
aim of physiotherapy treatment, correct methods of breathing during breathlessness, how to cough effectively and 
methods of secretion clearance, nutritional factors and pharmacological information as well as advice on smoking 
cessation by multidisciplinary team. The exercise session included cycling (30 minutes), treadmill (10 minutes), 
stair climbing (10 minutes) and dumbbell exercises (10 minutes) which progresses with 65% of the maximal heart 
rate.  Allocation for warming up exercises and cooling down exercises after the training session were also taken into 
consideration during the course of the programs.

Outcome Measures

Health Index Short Form-36 (SF-36)
SF-36 is a generic questionnaire used to assess HRQoL for a variety of chronic medical conditions including COPD 
and asthma. It is a 36-item questionnaire that measures general HRQoL in eight domains. [16] There were 10 questions 
related to physical functioning, 4 on role limitation due to physical problems, 2 related to bodily pain, 2 on social 
functioning, 3 on role limitations relating to emotional problems, 6 about general health perceptions, 4 about vitality 
and 5 about mental health. Each dimension is scored separately on a 0 to 100 scale with 0 indicating maximal 
impairment and 100 indicating the minimal impairment.[17] It takes about 10 minutes of the patient’s time to complete 
the questionnaire.

St George Respiratory Questionnaires (SGRQ)
The SGRQ is designed to measure the impact of chest diseases on HRQoL and wellbeing [6]. It is a 50 items respiratory-
specific self-administered questionnaire which requires about 15 minutes to complete. There are 3 domains namely: 
symptoms (deals with respiratory symptoms), activity (activities that causes breathlessness) and impacts (relates to 
aspects of social function and psychosocial disturbances that result from respiratory diseases). [18] Each of this domains 
and the total score range from 0 (no reduction in HRQoL) to 100 (maximal reduction in HRQoL). A change in score 
of 4 units has been identified clinically significant [17]. 

Data Analysis

All data were analyzed using SPSS version 16.0. Demographic data were analyzed by descriptive analysis. Normality 
test were conducted to determine whether scores on the data base were the same. Following normality test, independent 
t-tests were conducted on normally distributed data and Mann Whitney U test was conducted on data that are not 
normally distributed. A 2-way mixed ANOVA test (SPANOVA) was carried out to determine the effect size, and mean 
differences between the two questionnaires (SF-36 and SGRQ) before and after intervention.
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RESULTS
Findings demonstrated that there were a total of 16 subjects in the IG and 17 subjects in the CG. There were more 
males in both groups with 14(87.5%) subjects in IG and 15(88.2) of them in CG compared to 2(12.5%) of them in IG 
and another 2 (11.8%) in CG. The age of subjects was between 61 to 70 years with 8 (50%) of them from IG and 9 
(52.9%) from the CG. The subjects were mainly Chinese (60.6%) since most of them come from around the Cheras 
region, which is an area densely populated with Chinese. Among them, 6 (18.2%) subjects were smokers and the other 
23 (69.7%) had quit smoking, while 4 subjects (12.1%) had no history of smoking.

Table 1 : Characteristics of subjects in intervention and control group

Characteristic
Intervention Group Control Group

 N % n %

Gender
Female  2 12.5  2 11.8

Male 14 87.5 15 88.2

Race

Malay  6 37.5  5 29.4

Chinese  8 50.0 12 70.6

Indian  2 12.5  0 0.0

Smoking  history 

Current smoker  3 18.8  3 17.6

Ex-smoker 10 62.5 13 76.5

Non-smoker  3 18.8  1 5.9

Age

≤ 50  0 0.0  0 0.0

51-60  4 23.5  1 6.2

61-70  9 52.9  8 50.0

≥71  4 23.5  7 43.8

n-no of subjects, %-percentage

In SF-36, the main effect between groups, demonstrated significant difference between groups with significant  
interaction effect in domains of physical function (f(1, 31) = 5.730, p <0.05, partial eta squared = 0.156), bodily pain 
(f(1, 31) = 9.186, p<0.05, partial eta squared = 0.229), vitality (f(1,31) = 5.940, p<0.05, partial eta squared = 0.161) 
and mental health (f(1,31) = 11.803, p<0.05, partial eta squared = 0.276) indicating  improvement in HRQoL (Table 
2). This demonstrated the beneficial effect of PRP on COPD patients who participated in the intervention group 
compared to the CG who had no intervention.

Table 2 : Analysis with SPANOVA between intervention and control group  using  Health Index  SF-36

F df1 df2 Sig
Partial Eta 
Squared

Physical Function (between groups) 13.497 1.000 31.000 0.001* 0.303

Physical Function (interaction) 5.730 1.000 31.000 0.023* 0.156

Role limitation (physical) (between groups) 0.994 1.000 31.000 0.327 0.031

Role limitation(physical) (interaction) 1.707 1.000 31.000 0.201 0. 099

Bodily pain (between groups) 0.120 1.000 31.000 0.731 0.004

Bodily pain (interaction) 9.186 1.000 31.000 0.005* 0.229

General health (between groups) 12.105 1.000 31.000 0.002* 0.281

General health (interaction) 0.005 1.000 31.000 0.942 0.000

Social function (between groups) 0.038 1.000 31.000 0.846 0.001

Social function(interaction) 0.696 1.000 31.000 0.411 0.022
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Similarly, in SGRQ (Table 3), the main effect between groups, showed significant difference with positive  
interaction effect between domains: symptoms (f(1, 31) = 5.302, p <0.05, partial eta squared = 0.146), activities 
(f(1, 31) = 9.973, p<0.05, partial eta squared = 0.243) and total score (f(1,31) = 7.167, p<0.05, partial eta squared = 
0.188).

F df1 df2 Sig
Partial Eta 
Squared

Role limitation(emotion) (between groups) 7.129 1.000 31.000 0.012* 0.817

Role limitation(emotion) (interaction) 1.694 1.000 31.000 0.203 0.052

Vitality (between groups) 2.369 1.000 31.000 0.134 0.071

Vitality (interaction) 5.940 1.000 31.000 0.021* 0.161

Mental health (between groups) 6.629 1.000 31.000 0.015* 0.176

Mental health (interaction) 11.803 1.000 31.000 0.002* 0.276

*  p< 0.05

Continuation
Table 2 : Analysis with SPANOVA between intervention and control group  using  Health Index  SF-36

Table 3 : Analysis with SPANOVA between intervention and control group  using St George Respiratory 
Questionnaire

F df1 df2 Sig
Partial Eta 
Squared

Symptom (between groups) 0.204 1.000 31.000 0.654 0.007

Symptom (interaction) 5.302 1.000 31.000 0.028 0.146

Activity (between groups) 21.796 1.000 31.000 0.000 0.413

Activity (interaction) 9.973 1.000 31.000 0.004 0.243

Impact(between groups) 18.993 1.000 31.000 0.000 0.380

Impact (interaction) 3.911 1.000 31.000 0.057 0.112

Total (between groups) 10.582 1.000 31.000 0.000 0.375

Total (interaction) 7.167 1.000 31.000 0.012 0.188

*  p< 0.05

DISCUSSION
Pulmonary rehabilitation program evidently improves the HRQoL of COPD patients’ similar to other studies [19, 20]. 
In SF-36, domains of physical function, bodily pain, vitality and mental health showed significant improvements in 
their scores of SF-36 while domain of role physical, social function, role emotional and general health showed no 
significant improvement. This is consistent with  studies of Fernanda et al. (2001) that reported similar improvement 
in domains of SF-36 (physical function, vitality, emotional role, general health and mental health) following PRP and 
no improvement in  other domains [21]. 

Domains of role physical and role emotional did not show significant changes as this required a longer duration 
of attendance for the subjects to improve themselves. Even domains of social function did not show improvement, 
possibly due to the short duration (5 weeks) of intervention resulting in limited time spent together to share their 
problems with one another. The tight schedules of the sessions also made it impossible for them to communicate freely 
with one another as their focus was only to carry out the exercises as instructed by the therapists. Another possible 
reason could be similar to the findings of Bosley and colleagues (1996) who reported that COPD patients are generally 
perceived as having poor quality of life and are socially deprived [22]. Their reduced daily activities can make them 
more depressed and unable to talk about their condition. Therefore, rather than their physical limitation, psychosocial 
factors like isolation can  become a major determinant for reduced quality of life [23].

The domains of symptoms, activity and total score of SGRQ also showed significant improvements (Table 4) 
consistent with studies of Rossi et al. (2005) and Finnerty et al. (2001). According Rossi et al. (2005), total SGRQ 
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showed clinically and significantly improvement after 6 weeks PRP [24]. Finnerty et al. (2001) demonstrated significantly 
improved HRQoL by 10.4 score  among 65 COPD patients that participated in an outpatient pulmonary rehabilitation 
of 12 weeks duration [25]. The improvement observed in the symptom subscale demonstrates that the frequency in which 
the patient presents with cough, shortness of breath, and sputum production was less than usual. This further leads to 
reduce dyspnoea as observed in the dyspnoea subscale that measures the extent to which certain activities would cause 
shortness of breath and the subject feeling more comfortable following sessions of PRPs. In the activity subscales, 
the patient was able to carry out their activities of daily living better with reduced effort. The subjects presented with 
reduced complains of breathlessness and they were able to carry out their daily activity without the need to slow down 
or rest. The impact subscale of SGRQ assesses how the chest problems interferes with their social life, household 
activities, paid employment and involvement with sports demonstrating that among the IG, their conditions improved 
and it does not have an impact on their life as they are able to carry out their daily activities appropriately.

There is no cure for COPD and standard medical therapy is only partially effective in reducing symptoms, so what 
is more important for these patients is to prevent further deterioration in physical function and improve their HRQoL 
[26]. Therefore, despite attendance for only 5 weeks of PRP, the COPD patients can minimize their symptoms, improve 
their quality of life and educate themselves to be independent and to tackle unpredicted events in their daily routine. 

LIMITATION OF STUDY
The number of subjects in the study is small due to poor patient’s compliance to the PRP. There were 5 patients in IG 
who initially attended the program but failed to complete the sessions due to transportation problems and ill health. 
Those in the CG were mainly patients who were not able to attend the program regularly but were still willing to take 
part in the study. 

CONCLUSION
In conclusion, 5 weeks of pulmonary rehabilitation were sufficent to improve the patient’s HRQoL as demonstrated 
from the health index questionnaires. The improved HRQoL helped the COPD patients to carry out daily activities 
independently unlike the CG patients whose condition would eventually deteriorate with time. 
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