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Abstract: Background: Burden of Chronic Obstructive Pulmonary Diseases (COPD) throughout the world is 

increasing and likely to increase in the future with increasing burden of air pollutants and ageing of the 

population. It is not only associated with death but also affects quality of life. This study aimed to find the 

quality of life of patients suffering from COPD and its demographic and clinical correlates. 

Methods: Hospital based cross-sectional study conducted in two tertiary care centers. Basic demographic 

details were collected from the 250 participants. Each participant under went anthropometry, skin fold 

thickness, six minutes walk test, spirometry followed by spirometry with bronchodilator. This was followed by 

filling of St. George Respiratory Questionnaire, Patient Health Questionnaire-9 (PHQ-9), Modified Medical 

Research Council (MMRC), COPD Assessment Test(CAT) questionnaires. BMI and BODE index was 

calculated.  

Results: Around 76% participants were male and 78% had normal BMI. 80% participants were smokers. 

Around 35% of participants belonged to MMRC grade 2. Mean CAT score was 25.5 with SD of 6.1. 42% 

participants belong to GOLD stage 2. On multivariate analysis, BODE index and GOLD stage 4 only were 

significantly associated with SGRQ score and its components.  

Conclusion: Health related quality of life (HRQL) as measured by SGRQ was found to be poor in COPD 

patients. BODE index was found to be a better predictor of HRQL in these patients.  

Keywords: chronic obstructive pulmonary disease, quality of life, cross-sectional study, hospital based, BODE 

index 
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I. Introduction 
Chronic Obstructive Pulmonary Diseases (COPD) is an umbrella term used for respiratory diseases 

leading to decreased airflow.
(1)

 According to an estimate by the World Health Organization (WHO) 65 million 

people throughout the world are suffering from mild to moderate COPD.
(2)

COPD is responsible for 30 million 

of DALYs lost and about 5% of total deaths worldwide.
(3)

The main risk factors for COPD include exposure to 

air pollution (indoor and outdoor) and smoking.
(4–6)

Thus with increasing pollution and ageing of the population, 

the number of people with COPD is more likely to increase. 
(5)

COPD not only leads to premature and increased 

mortality but also leads to disability and low quality of life. Health Related Quality of Life (HRQL) measures 

the quality of life that can be attributed to the health and disease of the Individual.
(7)

 Many studies done outside 

India have shown that HRQL got severely affected even in stable COPD patients.
(8–11)

HRQL was also found to 

be related to severity of COPD.
(10,12)

 HRQL may also be affected by coexisting factors like exercise capacity, 

depression, obesity in the patients of COPD.
(13–15)

 

A few studies have been conducted in India to determine the quality of life among the COPD patients 

and its association with demographic and clinical parameters but results remainedinconclusive. This study 

aimed to estimate the health related quality of life and severity of symptoms of patients suffering from Chronic 

Obstructive Pulmonary Disease (COPD) and to explore the factors associated with quality of life in these 

patients.  

 

II. Methods 
This was a hospital based cross-sectional study conducted in two tertiary care centers namely Institute 

of Thoracic Medicine and Rajiv Gandhi Government General Hospital at Chennai. Sample size was calculated 

using STATA 12 software with power 85% and of 0.05, mean HRQL score was taken as 52.7 and minimum 

difference of 0.2.
(16)

Total sample size came out to be 250 taking in to account 10% refusal rate. Patients aged 

more than 40 years with dyspnea or chronic cough or chronic sputum production or with history of exposure to 

tobacco smoke, smoke from cooking fuel or occupational dust and chemicals were subjected to 

spirometry.
(17)

Before spirometry each participant was demonstrated the procedure of blowing air in to the 
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spirometer. Those with low Forced Expiratory Volume at 1minute (FEV1) to Forced Vital Capacity(FVC) ratio 

less than 0.7 were included in the study.
(17)

Participants who were admitted with acute exacerbation in last one 

month, with comorbid condition, those with locomotor diseases and those with cognitive impairmentwere 

excluded from the study as these may affect additionally affect the Health Related Quality of Life. 

 

Written informed consent was obtained from participants. Height, weight and skin fold thickness was measured 

using standard methods.
(18)

Skin fold thickness was measured using adult skin calipers at four sites, front of the 

arm back of the arm, at the level of the scapula in the inter-scapular region and at hip. Each patient was assessed 

for health related quality of life, severity of symptoms, degree of airflow obstruction with and without 

salbutamol, exercise-capacity with six meter walk test, presence, severity of depression and severity of smoking 

by pack years. 

Questionnaires were filled from the participant in a calm and quite environment away from the 

relatives to prevent any bias. Questions were explained to the participant in case of any doubts. Participants who 

were unable to fill the questionnaire or were illiterate, they were helped by the investigator.  

Health related quality of life was assessed using Tamil version of St. George Respiratory Questionnaire 

(SGRQ), a tool specifically designed to assess health related quality of life in COPD and asthma.
(19)

This tool 

contains two parts. 1
st
 part deals with patients’symptoms over one year while the second part contains questions 

related to patients’ current functional status. Severity of symptoms was subjectively assessed using Modified 

Medical Research Council (MMRC) grades and COPD Assessment Test (CAT). MMRC questionnaire 

categorizes exercising capacity of person.
(20)

The MMRC grade varies from 0 to 4. A grade of zero indicates 

minimal impairment of exercising capacity while a grade of four indicates breathlessness during dressing or 

exercising. COPD Assessment Test is a subjective assessment test of severity of symptoms with eight 

questions.
(21)

The score in each question ranges from maximum score of five to a minimum score of zero. Higher 

score indicates higher impact on health of patient. The severity of symptom was measured objectively by 

exercise capacity using 6 minutes walk test. Participants were asked to wear comfortable footwear and to avoid 

heavy meals before the test. Patients were instructed to continue usual medications and to rest for 10 minutes 

before beginning the test. All participants were demonstrated the test before the actual test. The distance walked 

in six minutes were measuredand expressed as proportion of expected physical activity for age, gender and 

weight calculated using the formula. 

Depression was assessed using Patients Health Questionnaire-9 (PHQ-9). PHQ-9 has nine questions 

and score of each question ranges from zero to three- higher the score higher the severity of depression.
(22)

 

Data entry was done using Microsoft excel 2013. Data analysis was done using STATA-12. Results 

were expressed as proportion and 95% CI. Scores were calculated and expressed as median and IQR. The 

SGRQ questionnaire was analyzed using excel based SGRQ calculator provided by university of London. The 

total score obtained by this calculator shows the impact of COPD on over all health of patient. Score was 

represented in a score of 0 to 100. Score of 100 indicates worst possible health where as zero indicates best 

possible health.  

BMI was calculated from the height (in meters) and weight (in Kg.) by formula weight in K.G. divided 

by square of height in meter. Body density was calculated using skin fold thickness using Durnin and 

Womersley equation.
(23)

Body fat index was calculated using Siri Equation.
(24)

 

BODE index was calculated using FEV1 after bronchodilator, 6 minutes walk test, MMRC dyspnea 

scale, BMI. Final score was calculated using scores as indicated in table-1.
(25)

BODE index is calculated by 

summing the score obtained in each heading. Score ranges from 0 to 10. Multivariate analysis was done and 

results were expressed as odds ratio with 95% CI. 

The study was approved by the Institutional Review Board of the institutions where the research was 

carried out. 

 

III. Results 
A total of 250 participants were included in the study. Majority of participants belongs to the age 

category of 45 to 50 years with mean age group of 52 years. Around 76% participants were male. Majority of 

participants belongs to normal BMI category with mean BMI of 20.2anda SD of 2.5. Four fifth of participants 

were smokers withmean smoke years of 36. When severity of symptoms was assessed subjectively with MMRC 

score, majority belonged to the 2
nd

 category, followed byone fourth of the participants who belonged to category 

three and equal number of participants to category one and three. None of the participants belonged to category 

zero.  Subjective assessment by CAT score showed majority (58%) of the participants belonged to high CAT 

score category followed by very high and medium category.  

Median CAT score was found to be 25.5 with aSD of 6.1. Majority of the patients were in the category 

of GOLD stage-2 followed by stage-3 and 1. Very few participants belonged to GOLD stage-4. Depression was 
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assessed using PHQ-9. About half of the participants were not depressed with mean PHQ-9 score of 7.13 and a 

SD of 6.7. Six minute walk test with mean of 274.2 and aSD of 86.7.  

Health related quality of life of the patients as measured by St. George Respiratory Questionnaire had a 

median score of 54.6 with inter-quartile range of 34.7 to 70.0. All participants had score above the level of 10 

which is the upper limit of normal. 

Total SGRQ score varied significantly with in the groups of age, BMI, MMRC grade, CAT score, 

GOLD stage, depression and six meter walk test. But no significant relation was found between gender and 

SGRQ score. Distribution of various SGRQ score and SGRQ components are represented in Fig-1.  

Univariate analysis showed thatage, BMI, FEV1/ FVC ratio, six meter walk test % were found to be 

negatively associated with total SGRQ, whereas MMRC score, BODE index, CAT score, GOLD stage, PHQ 

score were found to be positively associated with HRQL. In multivariate analysis,only BODE index and GOLD 

stage -4 were found to be associated with total SGRQ score. Similar results were obtained with SGRQ symptom 

score, Activity Score, and Impact score. No other factors were found to be related to SGRQ score. 

 

IV. Discussion 
Mean age of participants was 52.2 years, about three fourth of the participants were male. Median BMI 

of the participants was 19.7 kg/mt
2
.  Around four fifth of the participants were smoker with mean smoking 

status of 36 pack years. Almost all participants were equally distributed in MMRC score categories. Majority of 

participants belong to high CAT score with median score of 25. Around 42% of the participants belonged to the 

GOLD stage-2. Around 54% of participants belonged to the category of no depression by PHQ-9 scale with 

median score of 4. Median SGRQ score was found to be 54.6 with a minimum score of 15.5. In multivariate 

analysis BODE index and GOLD stage -4 was fount to be associated with HRQL. 

Health related quality of Life: In this current study we found that the mean score of HRQL as measured 

by SGRQ was 53.4 with standard deviation of 20.5. This result was similar to that obtained by Negi et al., 

Sarkar et al., Matrega et al. and Shavro et al
(16,26–28)

 but higher than that obtained by Agrawal et al.
(29)

 

Relation between HRQL and factors associated: In univariate analysis, we found age, BMI, MMRC 

score, FEV1/ FVC ratio, fat%, six meter walk test %, BODE index, CAT score, GOLD stage, and PHQ score 

was found to be related to the SGRQ score.  But in multivariate regression we found only GOLD stage 4 and 

BODE index was found to be related with quality of life as measured by SGRQ scale. 

Study by Negi et al. found health related quality of life was associated positively withMRC dyspnea 

scale, PHQ, GOLD stage and negatively associated with BMI, FEV1, FEV1/ FVC.
(16)

 Another study by 

Agrawal et al. found no association between SGRQ and GOLD stage, but positive association between FEV1%, 

FEV1/ FVC ratio, 6MWT% and SGRQ.
(29)

Similarly, study by Sarkar et al. found that SGRQ score was 

positivelyassociatedwith the, BODE index, BMI, MMRC dyspnea grade and negative association between6-

minute walk distance, FEV1 predicted.
(26)

Shavro et al. also found MRC grade was associated positively with 

SGRQ score.
(27)

These differences between the current study and other studies can be explained as majority of 

studies had not used multivariate analysis. As BODE index is a composite index of FEV1%, 6MWD, MMRC 

dyspnea grade and BMI the presence of BODE index in the multivariate analysis in our study nullified the effect 

of its components.  

This study was limited by the fact that it was a hospital based cross-sectional study thus the patients 

coming to hospital may be more symptomatic and thus may have poor quality of life. The strengths of the study 

include objective and subjective assessment of severity of symptoms. 

In conclusion, this study found that the quality of life was severely impaired in patients suffering from 

COPD. Although all the measures used for measuring the severity and GOLD staging found to be associated 

with quality of life we found that BODE index is an important predictor of quality of life of patient. BODE 

index can be used as a predictor of quality of life in COPD patients. 

 

 

 

 

 

 

 

 

 

 

 

Table-1: Scoring system for calculation of BODE index 

Character   Score  
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FEV1% after 

bronchodilator 

> 65% 0 

50- 64%  1 

36- 49% 2 

<= 35% 3 

Six minutes walk 

distance  

>= 350 meters  0 

250- 349 meters 1 

150- 249 meters  2 

<= 149 meters  3 

MMRC dyspnea scale  

MMRC 0 0 

MMRC 1 0 

MMRC 2 1 

MMRC 3 2 

MMRC 4 3 

BMI 
> 21 0 

<=21 1 

 

Fig-1 Distribution of SGRQ scores 

 
 

Table-2:SGRQ score Clinical and DemographicCharacteristics of Participants 

Character N 
Mean 

(SD) 

Total SGRQ 

(SD) 

P 

value  

Age  45- 50 yrs. 104 (41.6) 52.2 (4.8) 61.0 (18.8) 0.000 

51- 55 yrs.  76 (30.4) 47.4 (20.4) 

56- 60 yrs. 62 (24.8) 48.2 (19.6) 

61- 65 yrs. 8 (3.2) 53.1 (22.5) 

Gender Male  190 (76.0) ----- 52.1 (20.7) 0.612 

Female 60 (24.0) 57.8 (19.5) 

BMI 

category 

Undernourished  46 (18.4)  20.2(2.5) 59.3 (20.1) 0.018 

Normal  196 (78.4) 52.8 (20.1) 

Overweight  5 (2.0) 33.7 (19.7) 

Obese  3 (1.2) 39.3 (30.4) 

Smoker 263 (79.2) -----   

MMRC 

Grade 
1 51 (20.4) ----- 33.2 (14.9) 0.000 

2 86 (34.4) 48.0 (15.8) 
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3 61 (24.4) 64.5 (18.3) 

4 52 (20.8) 69.3 (12.9) 

CAT score  Low (0-10) 3 (1.2) 25.5 (6.1) 27.4 (18.5) 0.000 

Medium (11-

20) 

43 (17.2) 36.8 (17.1) 

High (21- 30) 145 (58.0) 53.1 (19.3) 

Very High (31- 

40) 

59 (23.6) 67.8 (14.6) 

GOLD 

stage  
Stage-1 48 (19.2) ----- 37.5 (16.9) 0.000 

Stage-2 105 (42.0) 51.0 (20.4) 

Stage-3 82 (32.8) 61.9 (16.3) 

Stage-4 15 (6.0) 74.7 (9.8) 

Depression 

(By PHQ-

9) 

None 135 (54.0) 7.1 (6.7) 42.9 (18.5) 0.000 

Mild 38 (15.2) 61.8 (14.2) 

Moderate  23 (9.2) 62.5 (17.7) 

Moderately 

severe  

46 (18.4) 69.2 (14.9) 

Severe  8 (3.2) 75.1 (8.0) 

Six min 

walk 

distance 

350 m 47 (18.8) 274.2 

(86.7) 

32.7 (14.8) 0.000 

250- 349m 101 (40.4) 50.2 (17.9) 

150- 249m 53 (21.2) 62.6 (18.1) 

149m 49 (19.6) 69.9 (12.1) 

 

Table-3: 

Character  Univariate Multivariate 

 Total Score 
Total Score  

Symptom 

score  

Activity Score Impact score  

  
coeffic

ient 

P 

value 

 
coeffic

ient 

P 

value 

 
coeffic

ient 

P 

value 

 
coeffi

cient 

P 

value 

 
coeffi

cient 

P value 

Age  -1.09 0.000 -0.06 0.802 0.03 0.900 -0.05 0.879 -0.17 0.529 

BMI -2.63 0.000 -0.154 0.757 -0.40 0.327 -0.31 0.615 0.17 0.889 

Smoke year -0.10 0.128 -0.05 0.483 0.00 0.916 -0.07 0.415 -0.05 0.504 

MMRC 

score 

          

1 1          

2 14.76 0.000 -1.42 0.717 -3.02 0.347 3.29 0.502 -4.80 0.257 

3 31.34 0.000 3.31 0.578 1.14 0.814 7.96 0.284 -0.00 1.000 

4 36.08 0.000 -1.61 0.836 -1.88 0.768 4.26 0.661 -5.96 0.476 

FEV1% -0.44 0.000 0.16 0.672 0.32 0.295 0.29 0.533 0.27 0.508 

FEV1/ 

FVC ratio 
-0.93 0.000 0.23 0.713 -0.16 0.757 0.02 0.976 0.21 0.754 

Fat % 0.27 0.135 -0.15 0.757 -0.13 0.467 -0.15 0.565 -0.22 0.325 

6 meter 

walk test % 
-0.83 0.000 0.16 0.273 0.09 0.417 0.06 0.734 0.22 0.162 

BODE 

index  
6.19 0.000 7.21 0.000 3.67 0.020 7.19 0.003 8.48 0.000 

CAT score 1.69 0.000 -0.01 0.954 0.12 0.520 -0.04 0.894 -0.35 0.889 

GOLD 

stage  

          

1 1          

2 13.52 0.000 6.12 0.136 4.59 0.171 7.83 0.126 6.52 0.140 

3 24.39 0.000 12.54 0.146 10.96 0.120 20.27 0.60 13.3 0.151 

4 37.17 0.000 22.58 0.042 20.02 0.028 29.48 0.034 26.24 0.028 

PHQ score  1.68 0.000 -0.34 0.158 -0.13 0.508 -0.53 0.079 -0.23 0.572 
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