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ABSTRACT

Aim: The aim of this study was to evaluate the association between health-related quality of life (HRQL) and
disease severity using both disease specific and generic specific questionnaires and lung function measures.
Methods: A survey was performed in patients with COPD and Asthma in tertiary care teaching hospital. One
hundred and twenty (120) subjects (92 men and 28 women, mean age 48.6 years) completed the generic HRQL
questionnaire; the Short Form 36 (SF-36) and disease-specific HRQL questionnaire; the St George's Respiratory
Questionnaire (SGRQ). The subjects were divided into four severity groups according to FEV, percent of predicted
normal using two clinical guidelines: GOLD and BTS. Results: From our study it was observed that the mean
scores of SF-36 PCS is 40.46, p<0.0001 and MCS is 40.22, p<0.0001which showed an average HRQL and
was significantly associated with COPD and Asthma. The COPD severity grades affected the SGRQ Total scores,
varying from 67.8 to 22.9 (GOLD p<0.0001) and from 64.1 to 22.9 (BTS p<0.0001). The four stages of
FVC% predicted had an impact on HRQL similar to the stages of FEV, % predicted outlined from GOLD and BTS.
Strong negative correlation (-0.645, p<0.0001) was observed between SF-36 and SGRQ total scores, strong
negative correlation (-0.847, p<0.0001) between SGRQ total scores and FEV,%/FVC% predicted in contrast
with positive correlation (0.583, p<0.0001) with SF-36 and FEV,%/FVC% predicted. Conclusion: The results
showed that HRQL in COPD deteriorates with disease severity and age. The results also showed that the level of
HRQL of COPD and Asthma subjects deteriorate considerably with increase in the severity of disease and such
deterioration showed linear relation to the decrease in the FEV, % predicted normal values.
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INTRODUCTION
. . . . . . . Address for
Chronic Obstructive Pulmonary Disease ness and wheezing, which vary in severity correspondence:

(COPD) & Asthma are the diseases which
are under diagnosed and recognized as
chronic diseases and has a very significant
impact on individual’s well being. COPD
and Asthma are highly prevalent in India
and many other developed countries.

COPD is a common respiratory condition
involving the airways and characterized by
airflow limitation, cough, sputum produc-
tion and breathlessness associated with
aitflow obstruction.” It affects more than
5% of the population and is associated
with high morbidity and mortality rates.’
Whereas Asthma is a chronic disease char-
acterized by recurrent attacks of breathless-
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and frequency from person to person.* In
India, asthma affects majority of population
with mortality rate of 7.5 age-standardized
deaths per 100,000 as per WHO 2011.°
The prevalence of COPD varies consider-
ably between countries and areas, from 3%
in India® to 23% in the inner-city popula-
tion of Manchester, UK.” The US National
Health and Nutrition Examination Survey
(NHANES) III survey puts the prevalence
of COPD in the US at 7%.°* The figure in
Spain is similar, 9%.’

Over the past decade, more and more
research on the development and valida-
tion of questionnaires has been undertaken
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Graphical Abstract

to quantify the impact of disease on daily life and
well-being from the COPD subject’s point of view.'
Health-related quality of life (HRQL) and preference-
based HRQL instruments (utility instruments) are
increasingly used in clinical studies. Although their
use is established in many fields, such as oncology and
gastrointestinal disease, questionnaires are rarely used
as primary endpoints in randomised clinical studies of
respiratory disease. One possible reason may be the
lack of information about the patients’ deterioration in
HRQL when the disease progresses. The Medical Out-
comes Study Short Form 36 (SF-36) and St George’s
Respiratory Questionnaire (SGRQ) are generic and
disease-specific HRQL questionnaires, respectively.'!?
The SF-36 has been used in a number of therapeu-
tic areas, including COPD, while the SGRQ has been
widely used in both COPD and asthma research.

The present study was to evaluate the Physical Com-
ponent Summary (PCS) and the Mental Component
Summary (MCS) by using Short Form 36 (SF-36) and
St George’s Respiratory Questionnaire (SGRQ) which
are generic and disease-specific HRQL questionnaires,
respectively. This also may show association between
HRQL and COPD stages using forced expiratory
volume in one second as a percentage of predicted
normal values (FEV % predicted) by means of two
clinical guidelines for COPD, taking into account the
influence on HRQL of age, gender, smoking status
and socio-economic background. In addition associa-
tion between HRQL and forced vital capacity as a per-
centage of predicted normal values (FVC % predicted)
was also evaluated.

Indian Journal of Pharmacy Practice, Vol 8, Issue 1, Jan-Mar, 2015

METHODS

Study sample

A total of 136 subjects with acute exacerbations and
those who were diagnosed with COPD and Asthma,
selected from department of Pulmonary Medicine were
invited; 128 subjects took part in this survey and data
from 120 subjects were available.

Procedure

After initial instruction from the superintendent, a phy-
sician and a clinical pharmacist the questionnaires were
completed unaided by subjects in the order of SF-36
and SGRQ. A few subjects did not complete all ques-
tionnaires due reason not known.

Severity of COPD

The subjects were divided into four severity groups
according to FEV % predicted (pre-bronchodilator)
using two different guidelines: the updated version (not
yet published) of the GOLD guidelines and the BTS
guidelines."* (Table 1)

HRQL questionnaires

Short Form 36

The most widely used generic questionnaire, the Medi-
cal Outcomes Study Short Form 36 (SF-36), has been
widely accepted in recent years as the best generic
HRQL measurement. It contains 36 items divided into
eight domains: Physical Functioning (PF), Role-Physical
(RP), Bodily Pain (BP), General Health (GH), Vitality
(VT), Social Functioning (SF), Role-Emotional (RE)
and Mental Health (MH). These domains create a pro-
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Table 1: Severity criteria of COPD

Global Initiative for Chronic Obstructive Lung Disease, GOLD [3]: FEV,/FVC < 70%

FEV,2 80%

FEV, 50-79%

FEV, 30-49%
FEV,<30%

British Thoracic Society, BTS [2]: FEV,/FVC < 70% and FEV, < 80% predicted

Stage | Mild COPD
Stage Il Moderate COPD
Stage Il Severe COPD
Stage IV Very Severe COPD
Stage 0 Mild COPD
Stage | Moderate COPD
Stage Il Severe COPD
Stage Il Very Severe COPD

FEV,2 80%

FEV,60-79%

FEV, 40-59%
FEV,<40%

A group labeled BTS stage o was created for subjects with FEV1 = 80% predicted: i.e. identical with mild COPD

according to the GOLD criteria.

Table 2: Subject characteristics

Characteristic

Mean data (range)

n, Total number agreed
Men/women n=120
Mean age, years (range) n=120

Smoking status n=120

Educational qualifications n=120

Concurrent disease

Respiratory disease

120
92/28
64.3 (40-79)
Smoker, n=74 Non-smoker, n=46

Primary education, n=85,Secondary
education, n=30, Higher education, n=05

TB=09, HTN=10, DM=02, GERD=02 &
None=97

COPD=110 & Asthma=10

file of the subject. Two summary scores can also be
aggregated, the Physical Component Summary (PCS)
and the Mental Component Summary (MCS). Scores
range from 0 to 100, with higher scores representing
better HRQL."

St George’s Respiratory Questionnaire

The best-known and most frequently used disease-
specific HRQL questionnaire for respiratory diseases is
the St George’s Respiratory Questionnaire (SGRQ).'>"
The SGRQ is a standardized, self-administered ques-
tionnaire for measuring impaired health and perceived
HRQL in airways disease. It contains 50 items, divided
into three domains: Symptoms, Activity and Impacts. A
score is calculated for each domain and a total score,
including all items, is also calculated. Each item has an
empirically derived weight. Low scores indicate a bet-
ter HRQL. Recent publications by the developer (PW
Jones) have confirmed that the minimal important dif-
ference relevant to the patients (MID) is 4 on a scale of
0 to 100.'%"

Statistical analysis

Statistical analysis was performed using an analysis of
covariance model with HRQL scores as dependent
variable. Three different approaches to analysis were
performed using different classification of severity of
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COPD from GOLD and BTS guidelines. This classifi-
cation was used as factor in the analysis. In all cases age,
gender, smoking status and socio-economic background
was used as covariates. These variables showed sign of
influence on the HRQL measures and for the sake of
comparability a unified model was selected for the anal-
ysis. An additional classification of severity based on
FVC % predicted normal was also investigated with the
same model with classification into four groups: stage
I: > 95%, stage 1I: 95-81%, stage 3: 80-66% and stage
IV; < 66%. These levels were chosen to have approxi-
mately equal number of patients in each group. Data
presented in tables are adjusted least-square means from
the adopted model.

RESULTS

Subject characteristics

The mean age of the 120 subjects (92 men/28 women)
was 04.3 years (range: 40-79 years). Seventy four sub-
jects were smokers and 46 were non-smokers. Eighty
five subjects were with primary education, 30 with sec-
ondary education and 5 were with higher education.
Among 120 subjects, 110 patients reported with COPD
and 10 with Asthma. (Table 2)
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Table 3: Average PCS and MCS for SF-36

PF RP BP GH VT SF RE MH AVG
PCS 54.45 49.16 65.61 441 44.58 56.87 51.11 54.4 40.46
MCS 54.45 49.16 65.61 441 44.58 56.87 51.11 54.4 40.22

Though the values are same for both PCS and MCS but average values are different

Table 4: SGRQ scores of healthy subject/study subjects

Impact Score Activity Score Symptoms Score Total Score
Normal subjects 1-3 7-12 9-15 5-7
Study subjects 29.11 35.03 46.47 33.05

HRQL in relation to SF-36

Our study had a PCS score of 40.46 £ 7 for 120 patients;
this indicates below average health status, COPD and
Asthma being significantly affecting the physical activity
of the patients. MCS had a score of 40.22 + 7.7 denot-
ing a significant decrease in the psychological wellbeing,
social, role functioning of the subjects Mental compo-
nent score for SF-36 was calculated for 120 patients
included in our study, the details of the mean scores
obtained were aggregated and average scores are sum-
marized in (Table 3).

HRQL in relation to SGRQ

The ideal total score desirable for a healthy subject is 6.
In our study subjects the total score is 33.95 which are
considered as an average quality of life when compared
to normal subjects (Table 4).

HRAQL in relation to COPD severity according to
GOLD

The differences in SF-36 PCS between the four sever-
ity groups were statistically significant (p=0.0001). The
scores for SF-36 (PCS) were 43.72 in the stage I group
and 32 in the stage IV group. The corresponding scores
for SF-36 MCS were 42.11 and 33 in stages I and IV
respectively (p=0.0001) (Table 5). There was also a stat-
ically significant difference in the SGRQ Total scores
between the severity groups (p=0.0001) except for
Impact score (p=0.01). It was observed that the severity
grades affected indicates in the following (Figure 1) the

level of SGRQ Total as follows: stage I: 22.90, stage 11:
39.90, stage I111: 59.44 and stage IV: 67.84 respectively.

HRQL in relation to COPD severity according to
BTS

The scores for SF-36 (PCS) were 43.72 in the stage 0
and 33.36 in stage 111 (p=0.0001). The corresponding
scores for SF-36 MCS were 42.11 and 35.10 in stages 0
and 111, respectively (p=0.0001) (Table 6).

The severity grades of SGRQ Total scores as follows:
stage 0: 22.90, stage I: 37.24, stage II: 53.19, and stage
III: 64.18. There was a statistically significant difference
in the SGRQ Total scores between the severity groups
(p=0.0001). Except for the impact score. (p=0.01).

HRAQL In relation to FVC% Predicted

The four stages of FVC% pred. (>95%, 95-81%,
80-66%, <66%) had an impact on HRQL similar to
the stages of FEV1 % predicted outlined from GOLD
and BTS. SGRQ total scote varied from 21.6(>95%) to
61(<66%) (p=<0.0001). Whereas for SF-36 PCS and
MCS scores varied from 45.1(>95%) to 33.7 (<66%)
and 43.9(>95%) to 35.5(<66%) respectively (Table 7).

Correlation between the instruments

In brief it can be stated the (Table 8) shows Pearson
correlation coefficients between the different instru-
ments and FEV % and FVC% predicted. All the
questionnaires were correlated with each other. The
correlation coefficients between SGRQ and SF-36

Table 5: Health-related quality of life scores based on —GOLD criteria

eI Sta::(:of:=68 Sta?e-sllo :1/0=32 smé?ﬁ??:m SR DI/ (aﬁ-:’;hgj:s)
SF36 PCS 43.72 (6.01) 37.26 (5.95) 355 (5.70) 32 (3.84) 6.59555E-35
SF36 MCS 42.41 (7.02) 39.70 (7.68) 3532 (6.12) 33 (10.58) 1.02E-30
SYMPTOM SCORE ~ 44.31 (9.32) 48.09 (13) 54.60 (7.14) 63.07 (10.70) 5.11146E-16
ACTIVITY SCORE 23.33 (8.93) 44.50 (12.9) 57.01 (6.11) 65.67 (2.39) 0.000102
IMPACT SCORE 15.96 (5.24) 3472 (12.9) 62.34 (7.22) 70.57 (4.97) 0.01045563
TOTAL SCORE 22.90 (3.96) 39.90 (9.71) 50.44 (4.87) 67.84 (1.82) 1.57E-06
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Figure 1: SGRQ TOTAL SCORES -GOLD AND BTS CRITERIA FEV, % Predicted
Using the GOLD stages, the number of patients was distributed and the SGRQ total scores were 22.90 (> 80%, n=68), 39.90 (50-79%, N=32), 59.44 (30-49%, n=14) and 67.84

(<30 n=6) (p<0.0001) (Figure 1).

Using the BTS criteria, the number of patients was distributed and the SGRQ total scores were 22.90 (> 80%, n=68), 37.24 (60-79%, n=26), 53.19 (40-59%, n=11) and 64.18

(<40 n=15) (p<0.0001) (Figure 1).

Table 6: Health-related quality of life scores according to BTS criteria

Scales 280% 79-50% 49-30% <30% p-value
Stage 0 n=68 Stage | n=26 Stage Il n=11 Stage Ill n=15 (all stages)

SF36 PCS 43.72 (6.01) 37.83 (6.40) 36.23 (4.42) 33.36 (4.86) TE-35
SF36 MCS 42.11 (7.02) 40.39 (7.45) 35.16 (6.70) 35.1 (8.51) 1E-30
SYMPTOM SCORE 44.31 (9.32) 47.39 (14) 52.96 (7.71) 57.79 (9.44) 5E-16
ACTIVITY SCORE 23.33 (8.93) 42.35 (13.16) 53.21 (5.78) 61.98 (5.15) 0.0001
IMPACT SCORE 15.96 (5.24) 31.15 (10.56) 53.25 (9.52) 67.44 (5.79) 0.0105
TOTAL SCORE 22.90(3.96) 37.24(8.32) 53.19(5.67) 64.18(4.26) 2E-06

Table 7: HRQL in relation to FVC% Predicted

FVC% PREDICTED

SCALES 295% 95-81% 80-66% < 66% p-value
Stage 0 n=23 Stage | n=59 Stage Il n=16 Stage Il n=22 (all stages)

SF36 PCS 45.1 (5.8) 42.1 (6.40) 36.9 (4.5) 33.7 (4.9) 1.07E-58
SF36 MCS 43.9 (6.7) 40.9 (7.1) 38.4 (7.9) 35.5(7.8) 2.6E-58
SYMPTOM SCORE 39 (12.14) 47.5 (8.4) 48.4 (11.1) 55.32 (22) 3.5E-41
ACTIVITY SCORE 19 (8.93) 28.3 (8.9) 49.1 (11.3) 59.38 (6) 3.3E-52
IMPACT SCORE 17.56 (8) 17.95 (7.6) 39.1 (10.8) 63.7 (7.8) 6.6E-56
TOTAL SCORE 21.6 (6.2) 26 (6.4) 43.7 (6.8) 61 (6.4) 4.9E-56

PCS/MCS were -0.645 and -0.369, respectively. The
lowest correlation was been seen between SF-36 MCS
and SF-36 PCS (r=0). The correlations between SGRQ
and either FEV % predicted or FVC% predicted were
similar (-0.861 and -0.902, respectively).

DISCUSSION

The study aimed to explore the feasibility of a routine
collection of HRQL information in an inpatient set-
ting. A generic questionnaire SF-36 and a disease spe-
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cific SGRQ questionnaire were chosen to examine the
HRQL assessment in patients with COPD and asthma.

A total of 120 patients were included in our study from
the pulmonary medicine department who are suffering
from COPD and asthma. Out of them male patients
were 92 and female patients were 28. Social behavior
with regard to smoking habits showed that 74 (61.6%)
were smoker and 46 (38.3%) were nonsmoker which
implied smokers are more prone to COPD and asthma.
Educational qualification for patients with primary edu-
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Table 8: Pearson’s correlation (r) for various parameters

Bos  Srasmcs SCUTTPM CCORE SCORE  SCORE  wpRep  FEVJ%PRED

SF-36 PCS 1 - - - - - - -
SF-36-MCS 0.0056 1 - - - - - -
gzg;;om -0.141 -0.292 1 - - ; - -
ACTIVITY SCORE  -0.690 -0.284 0.326 1 ; ; ; ;
IMPACT SCORE  -0.603 -0.363 0.284 0.833 1 - - .
TOTAL SCORE -0.645 -0.369 0.415 0.922 0.972 1 - ;
FVC %PRED 0.548 0.359 -0.503 -0.803 -0.807 -0.861 1 ;
FEV,%PRED 0.583 0.380 -0.493 -0.847 -0.902 -0.902 0.966 1

PF RP BP GH VT SF RE MH
FVC %PRED 0.456 0.476 0.626 0.601 0.560 0.480 0.151 0.512
FEV,%PRED 0.451 0.505 0.655 0.646 0.617 0.487 0.156 0.542

cation is 85 (70.8%), with secondary education 30 (25%)
and are with higher education 5 (4.1%).

The concurrent disease status of patients showed that
23 (19.2%) patients were reported with concurrent dis-
cases. Among the respiratory diseases 110 (91.66%)
patients with COPD and 10 (8.33%) patients with
asthma (Table 2).

PCS values were between the two extremes 0 and 100,
with zero indicating the lowest HRQL and 100 indicates
the better HRQL. As the value increases from 0 to 100
it represents better health. In our study the total score
of PCS is 40.46. Which means that patients have not
achieved average health. Though this value is within the
theoretical range it does not show a good correlation.
Mental component of SF-36 questionnaire is calculated
to assess the psychological distress and well being, social
and role functioning, and overall vitality. (Table 3)

Hence, it is observed that there is a significant evidence
for an increase or decrease in PCS with changes in
the 8 domains of SF-36. Multiple Regression Analysis
showed that one value of each domain in SF-36 (PE, RP,
BP, GH, VT, SE, RE, MH) is associated with the 0.178,
0.100,0.131, 0.106, 0.022, 0.0008 increase and 0.005,
0.11 decrease the PCS value respectively.

It was also noticed that there is a significant evidence
for an increase or decrease in MCS with changes in
the 8 domains of SF-36. Multiple Regression Analysis
showed that one value of each domain in SF-36 (PE
RP, BP, GH, VT, SE, RE, MH) is associated with the
decrease in 0.104, 0.036, 0.041 and increase in 0.008,
0.01, 0.0008, 0.121, 0.131and 0.267 increase in the MCS
value respectively.

Similarly disease specific questionnaire was also for-
mulated for self-evaluation by the patients and will be
referred as SGRQ hence forth. A low score of SGRQ
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indicates a better health. In our study a total SGRQ
score of 33.95 SD £ 15.8; which is five times greater
than the normal (5-7) which denotes patients have a
very low HRQL (Table 4).

SYMPTOMS SCORE: A score of 47.46 SD * 11.2;
which is very high compared to a normal individuals
(9-15). This indicates majority of patients ate suffering
with COPD/Asthma from past one year (Table 4).

ACTIVITY SCORE: A score of 35.03 SD * 17.3;
is also high compared to normal individuals (7-12)
it implies a significant amount of disturbances in the
patients daily physical activities (Table 4).

IMPACT SCORE: A score of 29.11 SD * 19.73;is ten
times more than the normal individuals indicates that
there are wide range of disturbances in psycho-social
function of the patients which they experience in their
daily life (Table 4).

The relationship between the disease severity FEV, %
predicted and HRQL was made obvious by staging the
disease according to the GOLD and BTS guidelines.
Once the COPD/Asthma has been diagnosed neither
gender, smoking status nor socio-economic group pre-
dicted the level of HRQL. One of the most important
implications of a non-linear relationship is that similar
changes in disease severity may have a different effect
on major HRQL.

The present results signify the clinical value of multidi-
mensional and complex majors of HRQL previously
described by others." A moderate association between
HRQL and COPD/Asthma severity stage using
FEV % predicted was in another study also. However
a large variation in deteriorations was observed with
each stage of severity indicating that both clinical and
HRQL measures should be considered in the assess-
ment of these patients. On the other hand only a few
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studies have highlighted a relationship between disease
severity and HRQL in COPD. A recent publication'
supports our findings by showing that GOLD stages of
COPD severity differ significantly in HRQL. However
it was observed that the upper limit of stage IV marks
a threshold for dramatic worsening of HRQL, whereas
a change from 0-II does not correspond to any mean-
ingful difference in HRQL. A moderate relationship
between the disease stage and HRQL was found.

Our findings are very close to these results as patients
with COPD/Asthma have significant decrease in HRQL
and the latter deterioration in parallel with lung function
impairment. As per one study it was observed that lung
function and HRQL express several different aspects of
disease severity in COPD/Asthma.

The correlation between FEV % predicted and HRQL
measurement vary between -0.902 and 1.0, with the
highest correlation (-0.902) between FEV % predicted
and SGRQ Total score (Table 8).

One reason for the difference in correlation between
lung function and HRQL may be the influence of psy-
chosocial variables on the HRQL outcome. The subjects
in our study seemed to score their HRQL better, com-
pared to other subject groups with similar lung function.
An earlier study carried out supported the view that the
association between lung function and HRQL can be
predicted by perceived self-efficacy for functional activi-
ties.” That study suggested that both biomedical and
psychosocial influences should be taken into account in
order to provide optimum assessment and treatment.

Using FVC % predicted did not add any additional
information; however, it supported the view that the
level of lung function measured by volume has a similar
but lower association with HRQL compared with FEV|
% in subjects with COPD/Asthma (Table 8).

CONCLUSION

The study reveals that patients with COPD and asthma
have an average HRQL with wide range of disturbances
in physiological wellbeing and psycho-social functioning
which they experienced in daily life. The level of HRQL

Author Profile

in COPD and asthma subjects deteriorate considerably
with increase in the severity of disease and such dete-
rioration shows linear relation to the decrease in the
FEV % predicted normal values. Evaluating HRQL is
useful in identifying patients at risk of steep decline for
which preventive measures may be instituted.

SCOPE OF THE STUDY

Disease due to COPD and asthma are the largest public
health problems of our society and there is currently no
coordinated data collection for COPD and asthma in
India. There is a need to develop a systematic approach
to the surveillance of COPD and asthma to monitor
disease levels, burden and trends to identify the poten-
tial for improved prevention and management of the
disease.
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Highlights of Paper

HRQL in relation to SF-36: A PCS score of 40.46 + 7 indicates below average health status, COPD and Asthma being significantly affecting the physical activity of
the patients.

AMCS had a score of 40.22 + 7.7 denoting a significant decrease in the psychological wellbeing, social, role functioning of the COPD and Asthma subjects.
HRQL in relation to SGRQ: A total score of 33.95 which are considered as an average quality of life when compared to normal subjects (The ideal total score
desirable for a normal subject is 6.).

HRQL in relation to COPD severity according to GOLD: The scores for SF-36 (PCS) were 43.72 in the stage | group and 32 in the stage IV group. The correspond-
ing scores for SF-36 MCS were 42.11 and 33 in stages | and IV respectively. The level of SGRQ Total is follows: stage I: 22.90, stage II: 39.90, stage Ill: 59.44 and
stage IV: 67.84 respectively.

HRQL in relation to COPD severity according to GOLD: The scores for SF-36 (PCS) were 43.72 in the stage | group and 32 in the stage IV group. The correspond-
ing scores for SF-36 MCS were 42.11 and 33 in stages | and IV respectively. The level of SGRQ Total is follows: stage I: 22.90, stage II: 39.90, stage IlI: 59.44 and
stage |V: 67.84 respectively

HRQL in relation to COPD severity according to BTS: The scores for SF-36 (PCS) were 43.72 in the stage 0 and 33.36 in stage Ill. The corresponding scores for
SF-36 MCS were 42.11 and 35.10 in stages 0 and llI, respectively. The severity grades of SGRQ Total scores as follows: stage 0: 22.90, stage I: 37.24, stage II:

53.19, and stage IlI: 64.18. There was a statistically significant difference in the SGRQ Total scores between the severity groups.
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