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ABSTRACT

Background: Chronic obstructive pulmonary disease (COPD) is a major public health problem with increasing
prevalence especially in developing countries. Burden of disease estimation is important for decision making,
planning, prioritising and allocating funds. It has been found that the recent data on prevalence of COPD is less in
south India, especially Tamil Nadu. Hence this study was undertaken in order to estimate the prevalence of COPD in
Madurai among adults and its association with socio demographic variables.

Methods: This is a community based cross-sectional study done in Kallendiri block of Madurai district with adults
aged >30 years of both the sexes as study population. Sample size was 480. Using cluster sampling method, study
participants were interviewed with semi-structured questionnaire and peak expiratory flow rate was measured using
peak flow meter.

Results: Prevalence of COPD was 22.1% among the study population. Males (39.2%) had higher prevalence than
females (12.2%). COPD prevalence was significantly higher among increasing age, male sex, illiteracy, low BMI,
smokers, inadequate ventilation and those using biomass fuels for cooking.

Conclusions: This study has established the fact that COPD is highly prevalent among adults in rural area. For
practitioners, the results call for a high index of suspicion of COPD among >30 years with substantial exposure to risk
factors. For health policy makers, the results of the current study urge for the development of COPD prevention
programs failing which the burden of COPD might result in increased mortality, morbidity and economic burden.
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INTRODUCTION

“Chronic obstructive pulmonary disease (COPD), one of
the non-communicable diseases, is characterised by
persistent airflow limitation that is usually progressive”.!

As per WHO, Non communicable diseases refer to
“Diseases that are chronic, life style related and usually
progressive when not intervened”. This holds true for
COPD also as it is chronic, progressive and most of the

risk factors are lifestyle related (smoking, biomass fuel
exposure etc).

It is the leading cause of chronic morbidity and mortality
worldwide and it has been projected to become third
leading cause of death worldwide by 2020 and in middle
income countries by 2030.2% Also, COPD is expected to
rise to become the fifth leading cause of loss of Disability
Adjusted Life Year (DALY) by 2020 as per the global
burden of disease study.® It also causes huge economic
and social burden on patients. In India, according to
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National Commission on Macroeconomics and Health
background paper by Murthy et al., the annual treatment
costs for COPD had been estimated to be greater than Rs.
35,000 crores in 2011 and Rs. 48,000 crores in 2016.*

According to WHO, COPD is a major public health
problem with increasing prevalence especially in
developing countries. Jindal et al from the department of
Pulmonary Medicine, Chandigarh had reviewed all
Indian studies on COPD in 2001.°> Out of 14 review
studies, only two were from south India.” Prevalence
rates in most of these studies varied around 4-6% for
males and 2-4% for females. The Indian Council of
Medical Research (ICMR) sponsored study in India in
2006 reported a prevalence rate of 5.0% for males and
3.2% for females >35 years of age.®

COPD is a polygenic disease as it results from gene-
environment interaction. Like all other chronic diseases,
COPD has modifiable and non-modifiable risk factors
that are preventable.' Cigarette smoking is the
commonest risk factor noticed globally, but various
epidemiological studies have got enough evidence that
non-smokers may also develop COPD.**° This indicates
the presence of other factors like environmental tobacco
smoke exposure, dust exposure at work place, outdoor air
pollution and indoor air pollution.* A recent study has
reported that exposure to biomass smoke produced during
heating and cooking biomass in poorly ventilated houses
has become an important risk factor among women
especially in developing countries.*> Low socioeconomic
status was also found to be an important risk factor in
many epidemiological studies.® Thus COPD s
preventable to a large extent if the risk factors are
controlled.

Burden of disease estimation is important for decision
making, planning, prioritising and allocating funds.® This
is specifically important for diseases that are associated
with preventable factors like tobacco smoking and indoor
air pollution from cooking fuels. But it was noted after
exhaustive review of literature that, there are not much
data on prevalence of COPD in south India, especially in
Tamil Nadu. Hence the objective of the study is estimate
the prevalence of COPD in Kallendiri block of Madurai
district among adults aged 30 years and above and its
association with socio demographic variables.

METHODS

This is a community based cross sectional study done in
Kallendiri block of Madurai district with adults aged 30
years and above of both the sexes as study population in
2016. The exclusion criteria were those not willing to
participate, pregnant women, those with pulmonary
tuberculosis, those unable to understand and perform lung
function test and heart disease. The sample size was
calculated as 480 based on previously conducted studies
and cluster sampling method.

Survey instrument has 2 parts. Part 1 is the semi
structured questionnaire developed based on GOLD
guidelines.” It includes information on socio demographic
details, respiratory symptoms and risk factors. Part 2 is
the measurement of airflow obstruction using Peak
expiratory flow meter which is American Thoracic
Society/European  Respiratory  Society (ATS/ERS)
compliant. Validity of this instrument is £ 10% satisfying
the ATS/ERS task force recommendations and reliability
was tested daily against another instrument.** Data was
collected by house to house visit using cluster sampling
method. Among subjects who met the inclusion and
exclusion criteria, questionnaire was filled after obtaining
informed consent. Each study subject was then subjected
to peak expiratory flow rate (PEFR) after measuring their
height and weight.

PEFR was measured following ATS/ERS task force
guidelines in litres/minute.'*  After giving prior
instructions, technique was demonstrated separately to
each individual. Following demonstration, subjects were
asked to make trial attempts to detect faults. Once the
study subject had gained confidence, the test was
performed in the sitting position and he/she was asked to
inspire maximally and blow out without any hesitation as
fast and as hard as possible into the meter. It was taken
care that mouth was sealed tightly around the mouth
piece of the peak flow meter during the procedure. The
test was repeated three times for every individual and
best of the three attempts was taken for data analysis.
Disposable mouth piece was used for each individual.
Both within manoeuvre and between manoeuvre
evaluations of the PEFR performance of each individual
was done as per ATS/ERS guidelines.

As PEFR is influenced mainly by sex, age & height of the
individual, each observed value was compared with the
reference values (also known as predicted values) for that
particular age, height and sex for interpretation. Predicted
values for this study was obtained from a study by Prasad
et al.*®* Formula for predicted values are as follows,

For males: -2.294 x age + 3.38 x Height in cms
For females: -2.8 x age + 3.05 x Height in cms

COPD was diagnosed when the observed PEFR is lesser
than 80% of the corresponding predicted value. This cut-
off point has a sensitivity of 91% and specificity of 82%
in diagnosing COPD.*

Data Analysis was carried out using SPSS Software
version 16.0. The final data were summarized into
percentages and analyzed by cross tabulations for
different variables. A 95% confidence interval (CI) was
calculated wherever appropriate and 2 test was used for
finding the statistical significance. Associations were
assessed through odds ratio (OR) and its Cl at 95%.
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RESULTS

This cross sectional study included 480 participants from
Panchayat villages in Kallendiri block of Madurai
district, Tamil Nadu. Table 1 shows that majority of the
study population belonged to the age group of 40-49years

(32.1%) followed by 30-39 years (29.8%). Females were
predominant in the study with 63.3%. Among the study
participants, 92.3% were Hindus. Majority of the study
participants were illiterates (35.8%). Among the literates,
those completed high school and above were the highest
(33.8%) followed by primary education (30.4%).

Table 1: Descriptive statistics for socio demographic variables collected from study population.

Variables

Age in years

30-39

40-49

50-59

60 and above

Sex

Male

Female

Education

[lliterate

Primary

High school and above
Occupation

Blue collar

Household work

BMI (kg/m?)

Low (<18.5)

Normal (18.5-24.9)
Overweight/obese (>25)
Smoking status
Smokers

Ventilation
Inadequate ventilation
Cooking fuels
Biomass (cow dung, coal, wood)
Kerosene/LPG

Majority of the study population were blue collars
(agriculture, non-agriculture, skilled labour) (71.5%),
remaining were household workers (28.5%). Among the
study population 12.1% had BMI less than 18.5 kg/m?
and 65.2% had normal BMI and 22.7% were overweight/
obese.

Among the study population 21.8% were smokers and
40.2% used biomass (cow dung/coal/wood) as cooking
fuels and 59.8% used LPG/kerosene as cooking fuel.
78.1% of the study population lived in houses with
inadequate ventilation.

Peak flow meter was used in the current study to measure
PEFR of the study population. It was noted that mean
PEFR among males (401.13) was significantly higher
than the mean PEFR of females (306.37). A negative
correlation between age and PEFR (r?=0.138, i.e. as age
increases, PEFR decreases) and a positive correlation

Total Percentage (%)
143 29.8
154 32.1
124 25.8
59 12.3
176 36.7
304 63.3
172 35.8
146 30.4
162 33.8
343 71.5
137 28.5
58 12.1
313 65.2
109 22.7
105 21.8
375 78.1
193 40.2
287 59.8

between height and PEFR value (r?=0.282, i.e. as height
increases, PEFR value also increases) was found.

To find out the prevalence of COPD, the predicted values
for PEFR were constructed for each individual based on
their age and height using prediction models for Indians.
Those with predicted values less than 80% were
diagnosed as having COPD as this cut-off value has a
sensitivity of 91% and specificity of 82% in diagnosing
COPD.

Table 2 show that the prevalence of COPD in the study
population was 22.1% (95% CI: 18.4%-25.8%). Apart
from this, it is also noted that as age increases, COPD
prevalence also increases gradually (i.e.) from 10.5%
among 30-39 years to 55.9% among population of 60
years and above. With respect to sex, males had higher
prevalence (39.2%) than females (12.2%).The COPD was
more prevalent among illiterates (27.9%) and household
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workers (23.4%). The prevalence of COPD was more (55.2%) among persons having BMI less than 18.5 kg/m®.

Table 2: Prevalence of COPD based on socio demographic variables collected from study population.

Variables Total COPD no Percentage (%) 95% CI
Overall prevalence 480 106 22.1 18.4 -25.8
Age in years

30-39 143 15 10.5 05.5-15.5
40-49 154 26 16.9 11.0-22.8
50-59 124 32 25.8 18.1-33.5
60 and above 59 33 55.9 43.3-68.6
Sex

Male 176 69 39.2 32.0-46.4
Female 304 37 12.2 08.5-15.8
Education

Illiterate 172 48 27.9 21.2-34.6
Primary 146 36 24.6 17.6-31.6
High school and above 162 22 13.5 08.3-18.8
Occupation

Blue collar 343 74 21.6 17.2-26.0
Household work 137 32 23.4 16.3-30.4
BMI (kg/m?)

Low (<18.5) 58 32 55.2 42.4-68.0
Normal (18.5-24.9) ilg 66 21.1 16.6-25.6
Overweight/obese (>25) 109 08 7.3 02.4-12.2
Smoking status

Smokers 105 61 58.1 48.7-67.5
Ventilation

Inadequate ventilation 375 92 245 20.2-28.9
Cooking fuels

Biomass (cow dung, coal, wood) 193 67 34.7 28.0-41.4
Kerosene/LPG 287 39 13.6 09.6-17.5

Table 3: Association between COPD and socio demographic variables collected from study population.

\ Total With COPD Without COPD Odds
Variables (n=480) (n=106) (n=374) Ratio 95% ClI P value
Age in years
More than 50 183 65 118
Less than 50 297 41 256 3.5 02.2-05.4 0.001
Sex
Male 176 69 107
Female 304 37 267 4.6 02.9-07.3 0.001
Education
Illiterate 172 48 124
Literate 308 58 250 1.1 01.1-02.6 0.025
Occupation
Blue collar 343 74 269
Household work 137 32 105 0.9 00.6-01.4 0.750
BMI (kg/m?)
<18.5 058 32 026
>18.5 422 74 348 5.8 03.3-10.3 0.001
Smoking status
Smokers 105 61 044
Non smokers 375 45 330 10.2 06.2-16.7 0.001
Ventilation
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Inadequate ventilation 375 92
Adequate ventilation 105 14
Cooking fuels

Biomass fuel 193 67
Kerosene/LPG 287 39

Table 2 also shows that COPD was more prevalent
among smokers (58.1%). The COPD prevalence was
24.5% among persons living in inadequately ventilated
houses and 34.7% among those using biomass fuels (cow
dung/coal/wood) for cooking.

Table 3, shows the association between COPD and
certain socio demographic variables among the study
population. From Table 3, it was inferred that increasing
age, males, illiteracy, low BMI, smokers, inadequate
ventilation and those using biomass fuels for cooking
were significantly associated with prevalence of COPD.
There was no statistically significant difference between
COPD and occupation in the study population.

DISCUSSION

This community based cross sectional study was done to
estimate the prevalence of COPD among adults aged 30
years and above and also to find out the associated risk
factors of COPD like smoking, exposure to biomass fuels
etc., among them. This study was carried out in selected
panchayat villages of Kallendiri block of Madurai
district.

There were conflicting prevalence estimates in the
published literature. This was mainly due to differences
in methodology, definitions used to measure the disease
and inclusion of varied age groups. All these methods
have their own advantages and limitations when it comes
to field application with different sensitivities and
specificities to diagnose COPD and also the cost.
However, for epidemiological purpose, measurement of
airflow limitation with either a Peak flow meter or
Spirometer remains the most useful tool to asses COPD.
Peak flow meter was used in the current study due to low
cost and ease of application.

In the current study, 106 (22.1%) subjects were identified
as having COPD. Viegi et al reported a similar
prevalence of 18.3% in the study conducted among adults
>25 years in rural area of north Italy in 2004."" This
prevalence was based on clinical criteria. In Upsala, a
study involving adults aged 40 years and above by
Danielsson et al in 2011 found almost similar prevalence
of 16.2%.'® Many Indian field studies done upto1995 had
reported very low prevalence of COPD ranging from 2%
to 9%.6,7,19,20,21

Many earlier studies in India diagnosed COPD based on
the definition of chronic bronchitis only (cough on most
of the days for 3 months in a year for 2 consecutive

283
091 2.1 01.2-03.9 0.025
126
248 3.4 02.2-05.3 0.001

years), thereby missing the breathlessness component i.e.
airflow limitation.>"2>% But the current study diagnosed
COPD based on peak flow meter that measures the
airflow limitation, thereby contributing to the increased
prevalence of COPD. It is also proved by the fact that few
earlier Indian studies which used peak flow meter showed
relatively higher prevalence of COPD when compared to
studies that used questionnaire alone.” "

Varied age groups were recruited by different studies
whereas the present study included the age group of 30
and above.>?*#% |t is evident that COPD is uncommon
in younger age group and the inclusion of that age group
would dilute the true prevalence to lower levels.

There are studies on North-south differences in
prevalence estimates. Higher prevalence estimates were
found in south India in previous studies as well.”
Moreover, those studies in India were conducted before
1990 and hence the high prevalence of the present study
could be attributed to changes in lifestyle like increased
prevalence of both active and passive smoking, increased
environmental pollution, increased use of chemical
pesticides & fertilizers in agriculture which is also an air
pollutant.

In the current study, it has also been observed that
increasing age was significantly associated with higher
prevalence of COPD (OR=3.44, p value is 0.0001). This
finding is consistent with the reports by other studies
namely, a large population based study conducted in
China by Zhong et al, Waked et al among Lebanon
adults, a prospective study on COPD by Ray et al in rural
south India, a community based cross sectional study on
COPD in rural India by Salvi et al and a multicentric
study in India by Jindal et al.”®%*?® Though the younger
age group had a lesser prevalence compared to older age
(60 and above), it is of public health importance as the
younger age subjects would continuously be exposed to
the risk factors.

There was higher prevalence of COPD among males
(39.2%) than females (12.2%) and the difference was
found to be statistically significant with OR= 4.6,
p=0.0001. A study by Jindal et al in India, Zhong et al in
China and Salvi et al also found the similar findings.®***°

The present study also made a statistically significant
observation between low BMI and COPD (OR=5.78,
p=0.0001). Similar findings had been reported in the
literature.?*
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The present study has found a significant association
between smoking and COPD (OR=10.16, p=0.0001) and
has been consistently observed in many studies. Smoking
as an etiology of COPD has been proved in many
international reports.®*’

In the present study, inadequate ventilation was
significantly associated with the development of COPD
(OR=2.1, p=0.025). This finding agreed with the findings
of the study in rural China by Ran et al which reported a
higher odds ratio for worse ventilation.?®

As mentioned earlier, exposure to biomass fuels
(cowdung /wood/coal) is an independent risk factor
especially for females. In the present study, prevalence
was significantly more among biomass fuel users (34.7%)
than those using other fuels (13.6 kerosene / LPG users)
with OR=3.4, p=0.0001. A meta analysis on risk of
COPD from biomass exposure by Guoping Hu et al in
2010 found a higher odds of developing COPD for those
exposed to biomass, relative to those not exposed.? Also,
a study by Liu et al in rural south China and by Goel et al
in India showed a significant association between COPD
and exposure to biomass fuels for cooking.*3*

CONCLUSION

The current study has established the fact that COPD is
highly prevalent among adults in rural area. For
practitioners, the results call for a higher index of
suspicion of COPD in persons aged 30 years and above
with substantial exposure to risk factors especially
underweight individuals. For health policy makers, the
results of the current study urge for the development of
COPD prevention programs failing which the burden of
COPD might result in increased mortality, morbidity and
economic burden. The baseline prevalence information
provided in the current study also paves the way for
future epidemiological studies.
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