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01. Abstract

Background

COPD is the major cause of chronic morbidity & mortality worldwide. It is projected to be the fourth leading
cause of disability in 2020. Physicians of Bangladesh encounter COPD among elder age group regularly. At
present, no epidemiological data is on record in Bangladesh. BOLD-BD is a cross-sectional prevalence study
to measure the magnitude of the problem of COPD in our country.

Methodology

Total 3028 subjects of >40 years of age were studied. There were 3 major strata — metropolitan, urban &
rural. The whole country was geographically divided into 5 zones — North, South, East, West and Central. 20
villages (rural stratum) and 40 municipal blocks (20 from metropolitan stratum and 20 from urban stratum)
from 10 districts (2 from each zone) were surveyed. In all stages, stratified random sampling method was
followed. A pretested questionnaire was filled-up with face-to-face interview with the respondent. Spirometry
with reversibility test was done in all subjects. A Fixed Ratio of FEV1/FVC <70%, not reversed after
bronchodilation with 200 mcg of salbutamol inhalation was taken as diagnostic criterion for COPD.

Results

Prevalence of COPD in >40 years population was 21.24% (95% CI 20.77 — 21.78). The total number of
COPD patients in Bangladesh is assumed to be 5947200. The over all prevalence of COPD in total
population of Bangladesh is estimated to be 4.32%.

The prevalence of COPD was found to be highest for rural population 23.15% (OR 1.187, 95% CI 0.987 —
1.429), followed by urban 22.62% (OR 1.130, 95% CI 0.937 - 1.362) and was lowest for metropalitan
population 17.77% (OR 0.728, 95% Cl 0.596 — 0.887). Majority (45.41%) of the patients were suffering from
moderate- COPD, the prevalence of which in rural areas (48.55%) was higher than that of urban and
metropolitan areas (44.30% and 42.53% respectively). In general, males suffer more than females (62.83%
vs. 37.17%).

From our findings it is obvious that COPD is a disease of low-income population, >80% of COPD patients
belong to this group and prevalence among this group is 22.86% [OR 1.523, 95% CI 1.221 — 1.909]. The
productive age group (40-50 years) is the main victim (42.06%). The prevalence decreases with the increase
of age while the odds ratio is on increase; for the age group 51 — 60 years it was 26.64% [OR 1.405, 95% ClI
1.142 - 1.1.724]; for the age group 61 — 70 years it was 20.72% [OR 2.069, 95% Cl 1.631 — 2.615]; for the
age group 71 — 80 years it was 08.10% [OR 2.075, 95% ClI 1.434 — 2.975] and for the age group 81 years
and above it was low again 02.49% [OR 1.765, 95% Cl 0.903 — 3.309] respectively. About 50% patients are
iliterate. In contrast to age as expected the prevalence decreases with increase of years of education along
with odds ratio; prevalence of COPD in illiterate, primary & below, secondary & below, higher secondary &
below and above higher secondary population was respectively 49.77% (OR 1.279, 95% CI 1.070 — 1.529),
22.24% (OR 1.051, 95% Cl 0.846 — 1.302), 17.42% (OR 0.728, 95% Cl 0.575 — 0.915), 04.82% (OR 0.893,
95% CI 0.577 — 1.347) and 05.75% (OR 0.796, 95% Cl 0.536 — 1.156).

When looked for the effect of passive smoking by smoker present or absent in the family, it was found as
expected that the prevalence of COPD in the family where smoker present is higher than the prevalence of
COPD when smoker is not present in the family — 59.10% (OR 1.235, 95% CI 1.031 — 1.479) vs. 40.90% (OR
0.810, 95% CI 0.676 - 0.970) Majority (62.23%) COPD patients ~are active smokers.

([ g
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This phenomenon is extremely high in male COPD patients— 87.44% are smokers, whereas only 19.58% of
female COPD patients are smokers. Interestingly the prevalence of COPD among smoker male and female
showed very little difference 67.80% vs. 65.69%. We found a strong positive relation between gradual raise in
odds ratio with increased pack-years of cigarette consumption. The prevalence of COPD among those who
smoked less than ten pack-year was 29.32% (OR 1.251, 95% CIl 0.986 — 1.581), among those who smoked
10 — 20 pack-year was 26.82% (OR 1.682, 95% CI 1.303 — 2.161), among those who smoked 20 — 30 pack-
year was 16.79% (OR 2.578, 95% CI 1.840 — 3.590) and among those who smoked more than 30 pack-year
was 27.07% (OR 4.136, 95% CIl 3.088 — 5.531). Our study showed that smokers need only around 10 pack-
years of smoking to develop the disease.

Again from our findings it was obvious that exposure to bio-mass gas (open stove/wood burn) appears to be
a significant risk factor in developing COPD, >80.00% (82.21%) COPD patients are exposed to it. The figure
is even higher among female COPD patients, >85.00% (86.53%). When we looked for the prevalence of
COPD among those who were bio-mass-gas exposed by their smoking behavior, it was found that
respondents who were non-smoker 16.75% were male and 83.25% were female. Where as these figures for
those who were smoker 86.75% were male and 13.25% were female.

Conclusion

We found that in Bangladesh, total prevalence of COPD (among all age) is 4.32%. In India, prevalence of
COPD in male is 5% & in female is 2.7%. They surveyed among >30 years and above aged persons,
whereas our lowest age limit was 40 years. We can say that our prevalence rate is consistent with that of
neighboring India.

Almost half of the patients suffer from moderate COPD (45.13%). COPD is more prevalent among the
productive age group, among the poor and among the illiterates.

Males suffer more than females, but the ratio is narrow in rural areas, indicating more COPD among rural
females. This may be attributed to high exposure to bio-mass gas in rural females.

Majority of COPD patients are active smokers, which supports the notion that smoking is the major risk factor
in developing the disease. About 80% of smokers need to smoke only around 10 pack years to catch the
disease. This finding is more alarming than the international findings, where 20 pack-years are set as a
benchmark in developing COPD.

Recommendations

® Meticulous analysis of the findings are warranted

® More preventive measures in low income and illiterate group should be employed
® Anti-smoking campaign must be strengthened

¢ Steps should be taken to limit bio mass gas emission

Bangladesh Lung Foundation | Report on National COPD Study, 2007
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02. Introd_uction

Chronic Obstructive Pulmonary Disease (COPD) is one of the most common respiratory ailments
encountered by the physicians. It is a major cause of chronic morbidity and mortality worldwide1. This
disease is a burden for both developed and developing countries. Although there is no adequate information
about the prevalence of the disease in our country, the problem is increasing here day by day, like other parts
of the world. This upsurge is thought to be due to urbanization, industrialization and change of profession of
people from ‘agriculture and fresh air’ based rural communities to ‘industry and smoking' based urban
settings.

COPD is the fourth leading cause of death in USAZ2. Increasing habit of cigarette smoking is contributing
greatly in the up rise of the disease. It is projected to be the fourth leading cause of disability in 20203.

COPD results in an economic and social burden that is both substantial and increasing. COPD prevalence,
morbidity, and mortality vary appreciably across countries and across different groups within countries, but in
general are directly related to the prevalence of tobacco smoking. Most epidemiological studies have found
that COPD prevalence, morbidity, and mortality have increased over time and are greater in men than in
women. Very few studies have quantified the economic and social burden of COPD. In developed countries,
the direct medical costs of COPD are substantial because the disease is both chronic and highly prevalent. In
developing countries, the indirect cost of COPD from loss of work and productivity may be more important
than the direct costs of medical care.

Most of the information available on COPD prevalence, morbidity, and mortality comes from developed
countries. Even in these countries; accurate epidemiological data on COPD are difficult and expensive to
collect.

Prevalence and morbidity data greatly underestimate the total burden of COPD because usually the disease
is not diagnosed until it is clinically apparent and moderately advanced. The imprecise and variable definitions
of COPD have made it hard to quantify the morbidity and mortality of this disease in developed4 and
developing countries. Mortality data also underestimate COPD as a cause of death because the disease is
more likely to be cited as a contributory than as an underlying cause of death, or may not be cited at all5.

Available estimates of COPD prevalence have been developed by determining either the proportion of the
population that reports having respiratory symptoms and/or airflow limitation, or the proportion that reports
having been diagnosed with COPD, chronic bronchitis, emphysema by a physician. Each of these
approaches will yield a different estimate, and may be useful for different purposes. For example, studies that
ask about the full range of COPD symptoms from early to advanced disease are useful to estimate the total
societal burden of the disease. Data on doctor diagnoses of COPD are useful to estimate the prevalence of
clinically significant disease that is of sufficient severity to require health services, and therefore is likely to
incur significant costs.

The population surveys necessary to develop accurate estimates of COPD prevalence are costly to do and
therefore have not been conducted in many countries. Obtaining reliable prevalence data for COPD in each
country should be a priority in order to alert those responsible for planning prevention services and health
care delivery to the high prevalence and cost of the disease. The prevalence of COPD is likely to vary
appreciably depending on the prevalence of risk factor exposure, age distribution, and prevalence of
susceptibility genes in different countries. Virtually all population-based studies in developed countries
showed a markedly greater prevalence and mortality of COPD among men compared to women6-9. Gender-
related differences in exposure to risk factors, mostly cigarette smoking, probably explain this pattern. In
developing countries, some studies report a slightly higher prevalence of COPD in women than men. This
likely reflects exposure to indoor air pollution from cooking and heating fuels (greater among women) as well
as exposure to tobacco smoke (greater among men)10-18. Recent large population-based studies in the us
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show a different pattern emerging, with the prevalence of COPD almost equal in men and women19, 20. This
likely reflects the changing pattern of exposure to the most important risk factor, tobacco smoke.

There is considerable discussion about the best diagnostic criteria for this disease. Although there is
agreement that Spirometry is the main diagnostic key, there is no consensus as to the best spirometric
criterion. A fixed ratio of forced expiratory volume in first second (FEV1)/forced vital capacity (FVC) below
70.0%, not reversed after bronchodilation with 200 mcg of inhaled salbutamol21 can be considered a good
indicator for the disease, since it is easy and does not require reference values for each population. We used
this as the diagnostic tool in our study. )

The aim of the study was to see the prevalence of COPD in the elderly (>40 years of age) of Bangladesh.
The socio-demographic and environmental factors related to COPD were looked into along with smoking
status as well as the help seeking behavior of these patients.

The result of the study appears to be definitely helpful for better understanding of the risk factors of COPD in
different settings of rural and urban areas of Bangladesh. It will support in future course of action in relation to
COPD campaign, supply of logistics, improving management strategies and human resource development.
Formulation of an effective intervention program for prevention of COPD can also be facilitated in light of the
findings.

~ Bangladesh Lung Foundation | Repor{ on National COPD Study, 2007




03. Objectives

03.01 General Objective

The general objective of this study is to estimate the prevalence as well as to identify the risk factors of COPD
in Bangladesh. This study was also aimed to identify the smoking status and help seeking behavior of COPD
patients of Bangladesh.

03.02 Specific Objectives

a) Estimating the prevalence of COPD in urban and rural areas of Bangladesh

b) Identifying the socio-demographic and environmental factors related to COPD in Bangladesh
¢) Finding out the severity of COPD in different setting

d) Evaluating the smoking status of the COPD patients of Bangladesh

Bangladesh Lung Foundation | Report on Natienal COPD Study, 2007
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04. Methodology
04.01 Type of Study

It was a cross sectional comparative study. The study compared various group of population who are
suffering from COPD and who are not.

04.02 Study period
July 2006 to December 2007. Total 18 months.

Figure 1: Time scale of study period

Manths
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Data Collection
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Report Preparation

04.03 Population
People of Bangladesh aging 40 years and above were the total population for this study.

04.04 Sampling

04.04.01 Sample size:

Total population was 3000. Sample size was calculated using the following formula
n=z2 [p (1-p)}/d2

z=1.96 (95% confidence interval)

p=.08 (Prevalence of COPD- 8%, assumed)

d=.01 (Precision)

The calculated sample size is 2827. For the survey, 3000 sample size has been taken considering non-
response. Ultimately total 3028 subjects were studied.

Bangladesh Lung Foundation | Report on National COPD Study. 2007
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Sampling technique
Multistage cluster sampling design was followed. The following sampling technique was used.

1. The whole country was stratified into three groups — metropolitan areas, urban areas and rural areas.

2. In the rural areas the primary sampling unit was village, while in urban and metropolitan areas it was
mahalla (municipality block).

3. Then the whole country was geographically divided into 5 zones — North, South, East, West and
Central. From each zone 1 metropolitan city and 1 district were selected randomly (total 10 districts
from 5 zones). Selection of primary sampling unit then followed.

Figure 2: Multistage random sampling method

05 (Five) Zones
(North, South, East, West, Central)
10(Ten) Districts |
05(Five) Wards 05 (Five) Wards 05(Five) rural Upazilla
[01 (one) from each metropolitan city] [01 (one) from each district town)] [01 (one) from each district]
I I I
10 (Ten) Municipality Blocks 10 (Ten) Municipality Blocks 10(Ten) Municipality Blocks
[02 (two) Mahallas from each ward] [02 (two) Mahallas from each ward] [02(two)Villages from each Upazilla]
I I I
Approximately 50 (Fifty) Housholds Approximately 50 (Fifty) Housholds Approximately 50(Fifty) Housholds
[to find 100 (One hundread] subjects from each block] [to find 100 (One hundread] subjects from each block] [to find 100(One hundread] subjects from each block]
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In all stage selection was done on random basis. At the primary sampling unit level households were selected
randomly. Considering two 40 years or above members in each household, numbers of households were
determined. Households were identified using GR sheet at village level, and house-list from municipality office
at metropolitan and urban areas. Where selected number of households did not cover the required size of
population in respective block, the adjacént households were taken to fulfill the required sample size.

Study areas
All study areas were selected randomly accordlng to the above mentioned plan. The districts those were
Atudica are shown in Table 1.

Table 1: Study Areas
Zone Strata Distriet
Central Zone Metropolitan Dhaka
Urban Gopalganj
Rural
North Zone Metropolitan Rajshahi
Urban Rangpur
Rural
East Zone Metropolitan Sylhet
Urban Moulvibazar
Rural
South Zone Metropolitan Chittagong
Urban Brahmin Baria
Rural
West Zone Metropolitan Khulna
Urban Satkhira
Rural

Bangladesh Lung Foundation | Report on National COPD Study, 2007
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Figure 3: Map of Bangladesh showing districts studied in BOLD-BD
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04.06 Development of data collection instrument

A structured questionnaire was developed at National Asthma Centre covering detailed diagnostic criteria and
socio-economic characteristics of respondents. The questionnaire was based on NAPS, ISAAC, PLATINO
and BOLD studies. -

A workshop on designing the questionnaire on COPD was held involving all investigators and other senior
physicians of Respiratory Medicine.

The developed questionnaire was pre-tested at field level. Questionnaire was finalized after necessary
revisions.

04.07 Data Collection

The data were collected through structured questionnaire by the investigators and recruited physicians. For
data collection 9 groups, each consisting of 1 Team Leader and 1 to 3 Members (as necessary) were formed.

04.08 Spirometry

Lung function tests, were done before and after bronchodilator (Salbutamol Inhaler, 2 puffs containing 200
mcg/puff) administration, by a Spirometer with an interval of 15 minutes. 3 readings were taken consecutively
and the best one was recoded. The parameters that were measured are PEFR, FEV1, FVC and
FEV1/FVC%.

04.09 Quality control

Careful quality control measures were taken in every stage of the study. Extensive supervision was provided
by the investigators. They were directly involved in the data collection at field level. Investigators re-
interviewed 5% randomly selected respondents and matched their findings with the information collected by
the interviewers to ensure reliability and quality of data.

— Bangladesh Lung Foundation | Report on National COPD Study, 2007
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Performing Spirometry
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04.10 Data Analysis

Data were initially edited manually at field level. SPSS version 12.0 / STATA version 10.0 for windows
software was used for data entry and analysis. Mainly frequency distribution and cross tabulation along with
calculation of odds ratio were done during analysis.

04.11 Utilization of Results

a) The results are expected to help the Health Services of Government of Bangladesh for implementation
and modification of prevention and control program strategies of COPD in Bangladesh.

b) It may help the Physician to diagnose, treat and rehabilitate the COPD patients according to their indi
vidual socio-demographic condition, morbidity and complications.

04.12 Facilities

Trained physicians of National Asthma Center acted as Data-collectors to collect data from household levels,
who are experienced in performing lung function tests.

Some basic medical equipment, such as Stethoscope, Blood pressure machine efc, were used from personal
source.

The physicians provided free medical advices to the respondents wherever necessary.
2 (Two) Spirometers were used to perform lung function tests.
Bronchodilator Inhalers (Salbutamol) were purchased from local market.

~ Bangladesh Lung Foundation | Report on National COPD Study, 2007



05. Results

05.01 Socio-demography

A total of 1927 households were studied covering 3028 persons (only members aged 40 years and above).
Of them 1545 (51%) were male and rest 1483 (49%) were female. Male female ratio of the total population
was 104:100 (national figure 105:100). Regarding economic status of the households most were from low-
income group (75.3%), only 02.6% were solvent and rests (22.2%) were from middle income group. Study on
education level revealed 44.9% were illiterate or having zero years of schooling, 21.6% had primary & below,

21.4% had secondary & below, 05.3% had higher secondary & below and 06.8% had above higher
secondary level education.

Table 02: Population Characteristics

Number
Total households surveyed 1927
Total population studied i 3028
Male population 1545
Female population 1483
Male - Female ratio 1 05:100

Number Percentage (%)
Economic status of households
Low Income 2279 753
Middle Income 671 22.2
Solvent 78 02.6
Education level
llliterate (0 years of schooling) 1361 449
Primary & below 653 216
Secondary & below 648 214
Higher secondary & below 159 05.3
Above higher secondary 207 06.8

05.02 Magnitude of the Problem

The prevalence of COPD in population age 40 years and above was 21.24% (95% CI 20.77 — 21.78). Among
COPDs, moderate-COPD (FEV1/FVC <0.70; FEV1 <80% - <50% of predicted) was the commonest category,
amounting 45.41% (95% CI 45.32 — 45.52). Occurrence of other categories showed mild-COPD (FEV1/FVC
<0.70; FEV1 >80% of predicted) 14.00% (95% Cl 13.98 — 14.04), followed by severe-COPD (FEV1/FVC
<0.70; FEV1 <60% - <30% of predicted) 28.30% (95% CI 28.25 — 28.37) and very severe-COPD (FEV1/FVC
<0.70; FEV1 <30% of predictedh 12.29% (95% Cl 12.27 — 12.32). The distribution of different stages of
COPD is shown in Figure — 4.

Prevalence of COPD in >40 years population was 21.24% (95% Cl 20.77 — 21.78). According to National
Census 2001, >40 years population in Bangladesh is 28000000. So the total number of COPD patients in
Bangladesh is assumed to be 5947200. The over all prevalence of COPD in total population of Bangladesh is
estimated to be 4.32%.

Bangladesh Lung Foundation | Report on National COPD Study, 2007——‘;. 194



BANGLADESH 'L

LUNG FOUNDATION

7 breathe to live

Figure 4 : Prevalence of non-COPD and COPD (n=3028)
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Figure 5 : Prevalence of COPD by category (n=643)
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Prevalence of COPD in >40 years population was 21.24% (95% CI 20.77 — 21.78). According to National
Census 2001, >40 years population in Bangladesh is 28000000. So the total number of COPD patients in
Bangladesh is assumed to be 5947200. The over all prevalence of COPD in total population of Bangladesh is
estimated to be 4.32%.
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05.03 Geographical distribution

The prevalence of COPD in metropolitan, urban and rural population was respectively 17.77% (OR 0.728,
95% Cl 0.596 — 0.887), 22.62% (OR 1.130, 95% CI 0.937 — 1.362), and 23.15% (OR 1.187, 95% Cl 0.987 —
1.429). Among metropolitan COPDs, moderate-COPD was the commonest category 42.53%, occurrence of
other categories showed severe-COPD 35.06%, followed by very severe-COPD 13.22%, and mild-COPD
09.20%. Among urban COPDs, moderate-COPD was the commonest category 44.30%, followed by
severe-COPD 30.70%, mild-COPD 13.60%, and very severe-COPD 11.40%. Among COPDs found in rural
population, moderate- COPD was the commonest 48.55%, followed by severe-COPD 21.16%, mild-COPD
17.84%, and severe- COPD 12.45%. The distribution of different categories of COPD is depicted in the
following Figures.

Figure 6 : Prevalence of non-COPD and COPD by
Geographical Distribution (n=3028)
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Figure 7 and 8 show prevalence of COPD by categories and by geographical distribution.
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Figure 7 : Prevalence of COPD by Geographical Distribution [n=643]
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Figure 8 : Prevalence of COPD categories by Severity (n=643)
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When looking for prevalence of COPD in metropolitan, urban and rural population by sex, it was found the
prevalence of COPD in male vs. female metropolitan population was 31.19% vs. 20.08% [OR 0.766, 95% ClI
0.596 - 0.982 vs. OR 0.569, 95% CI 0.397 — 0.805], for urban population 36.88% vs. 33.05% [OR 1.263, 95%
C1 0.938 — 1.611 vs. OR 0.972, 95% CI 0.715 — 1.316] and for rural population 31.93% vs. 46.86 [OR 1.034,
95% CI10.803 — 1.328 vs. OR 1.589, 95% CI 1.189 — 2.121] respectively. Distribution of different categories of

COPD in male and female population is depicted in the following Figures.
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Figure 9: Prevalence of non-COPD and COPD by Geographical Distribution [n=3028]
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In metropolitan area population surveyed 17.77% (male 12.87% and female 04.90%) are suffering from
COPDs, this figure for urban was 22.62% (male 14.78% and female 07.84%), and for rural area this figure
was 23.15% (male 12.39% and female10.76%). Figure 10 depicts the prevalence of non-COPD and COPD

by geographical distribution.

Figure 10: Prvalence of non-COPD and COPD by Area [n=3028]
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Figure 12 : Prevalence of COPD categories by Region by Sex [n=643]
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05.04 Relation with economic status

Looking for prevalence of non-COPD and COPD by economic status i.e. by low-middle-high income, it was
found the prevalence of COPD in low income population was 22.86% [OR 1.523, 95% CI 1.221 — 1.909], for
middle income population it was 15.35% [OR 0.610, 95% CIl 0.480 — 0.772] and for high income population it
was 24.36% [OR 1.200, 95% CIl 0.671 — 2.060] respectively. Prevalence of non-COPD and COPD by
economic status found in the survey is depicted in the Figure 13.

Figure13: Prevalence of non-COPD and COPD by Economic Status (n=3028)
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When looked among COPDs it were found that 81.03% belonged to low-income group, 16.02% belonged to
middle- income group and only 02.95% were found to be belonged to solvent group. These figures for
non-COPDs were 73.71%, 23.82% and 02.47% respectively. Figure 14 shows the prevalence among
non-COPDs and COPDs by economic status.
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Figure 14 : Prevalence of non-COPD and COPD by Economic Status
(n=3028)
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Figure15: Prevalence of COPD-category by Economic Status (n=643)
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05.05 Relation with sex

When looking for prevalence of non-COPD and COPD by sex i.e. by male and female, it was found the
prevalence of COPD in male vs. female population was 26.15% vs. 16.12% [OR 1.843 vs. 0.543, 95% Cl
1.535 — 2.213 vs. 0.452 — 0.652]. Prevalence of non-COPD and COPD by sex found is shown in the following
Figure 16.

Figure 16 : Prevalence of non-COPD and COPD by Sex (n=3028)
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Figure 17 : Prevalence of COPD-severity by Sex (n=643)
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Figure 18 despicts the prevalence among non-COPDs, COPDs and COPD categories by sex.
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Figure 18 : Prevalence of non-COPD/COPD and COPD severity by Sex (n=3028)
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When looking for prevalence of non-COPD and COPD in different age groups, it was found the prevalence of
COPD in the age group 40 — 50 years was 42.06% [OR 0.458, 95% CI 0.382 - 0.549]; for the age group 51 —
60 years it was 26.64% [OR 1.405, 95% Cl 1.142 — 1.1.724]; for the age group 61 — 70 years it was 20.72%
[OR 2.069, 95% CI 1.631 — 2.615]; for the age group 71 — 80 years it was 08.10% [OR 2.075, 95% Cl 1.434 —
2.975] and for the age group 81 years and above it was 02.49% [OR 1.765, 95% Cl 0.903 - 3.309]
respectively. Distribution of non-COPD / COPD and different categories of COPD in different age groups [40 —
50 years, 51— 60 years, 61 — 70 years, 71 — 80 years and 80 years & above] is depicted in the Figure 19.

Figure 19 : Prevalence of non-COPD, COPD & different categories of COPD
by Age Groups (n=2990)
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Prevalence of four categories of COPD i.e. mild-COPD, moderate-COPD, severe-COPD, very-severe-COPD
in 40-50 years age group were 15.19%, 45.93%, 28.15% and 10.74% respectively. These figures for 1-60
years age group were 14.62%, 41.52%, 29.24% and 14.62% respectively. For age group 61-70 years it were
11.28%, 47.37%, 29.32% and 12.03% respectively. For 71-80 years it were 09.62%,53.85%, 25.00% and
11.54%, and for age group 81 years and above this figures were 25.00%, 31.25%, 25.00% and 18.75%
respectively.Figure 20 depicts the prevalence of four categories of COPD among respondents by age group.

Figure 20 : Prevalence of different categories of COPD by
Age (n=642)
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When looked for prevalence of non-COPD and COPD among different age groups it were 84.40% and
15.60% for the age group 40 — 50 years, 74.09% and 25.91% for the age group 51 — 60 years, 66.75% and

33.25% for the age group 61 — 70 years, 65.10% and 34.90% for the age group 71 — 80 years & 68.00% and-
32.00% for the age group 81 years and above. Figure 21 depicts this finding at a glance.

Figure 21 : Prevalence of non-COPD and COPD by Age (n=2990)
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Figure 22 shows the prevalence of non-COPD, COPD along with the categories by age group.

Figure 22 : Prevalence of non-copd/copd/different categories of copd by Age
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05.07 Relation with educational status

When looked for prevalence of COPD by educational status, it was observed that the prevalence of COPD in
illiterate, primary & below, secondary & below, higher secondary & below and above higher secondary
population was respectively 49.77% (OR 1.279, 95% Cl 1.070 — 1.529), 22.24% (OR 1.051, 95% CI 0.846 —
1.302), 17.42% (OR 0.728, 95% Cl 0.575 — 0.915), 04.82% (OR 0.893, 95% Cl 0.577 — 1.347) and 05.75%
(OR 0.796, 95% Cl 0.536 — 1.156). The distribution of non-COPD and COPD along with the four categories is
depicted in the following Figure 23.

Figure 23 : Prevalence of non-COPD, co‘ PD & different categories of COPDby Education
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When looked for four categories of COPD among respondents by their educational status it was found among
illiterate mild, moderate, severe and very-severe respectively were 14.38%, 43.75%, 30.00% and 11.88%
Among respondents who were grouped as primary and below these figures were 15.39%, 48.95%, 20.28%
and 15.38%. For group secondary and below it were 11.61%, 46.43%, 31.25% and 10.71%. For higher
secondary and below it were 12.90%, 38.71%, 32.26% and 16.13%; for above higher secondary these
figures were 13.51%, 48.65%, 32.43% and 05.41% respectively. Figure 24 shows the prevalence of different
categories of COPD among respondents by educational status.

Figure 24 : Prevalence of different categories of COPD by Education (n=643)
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Figure 25 shows prevalence of non-COPD and COPD among different educational groups.

Figure 25 : Prevalence of non-COPD and COPD by Education (n=3028)
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05.08 Analysis of Smoking behaviour

When tried of looking for prevalence of COPD by smoker present or absent in the family, i.e. looked for the
effect of passive smoking it was found as expected that the prevalence of COPD in the family where smoker
present in the family vs. prevalence of COPD when smoker is not present in the family was 59.10% (OR
1,235, 95% Cl 1.031 — 1.479) vs. 40.90% (OR 0.810, 95% C| 0.676 — 0.970). The distribution of non-COPD,
COPD and different categories of COPD by smoker present or absent in the family is depicted in the following

Figures. Figure 26 : Prevalence of non-COPD and COPD by Smoker in family (n=3028)
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When looked for prevalence of non-COPD and COPD by smoker present in the family it were 80.69% vs.
19.39% when no smoker present in the family and when smoker present in the family these figures were
77.19% vs. 22.81%. Figure 27 shows this at a glance.

Figure 27 : Prevalence of non-COPD and COPD by Smoker in family
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When looked for four different categories of COPD by whether smoker present in the family it shows a definite
pattern. For mild-COPD when no smoker present in the family it was 44.44% and when smoker present in the
family it was 55.56%. These figures for moderate-COPD were 38.70% and 61.30%. For severe-COPD it were
45.05% and 54.95%; these figures for very-severe-COPD were 35.44% and 64.56%. Figure 28 shows the
prevalence of four categories of COPD by presence and absence of smoker in the family.

Figure 28 : Prevalence of non-COPD, COPD & different categories of COPD by
Smoker in family (n=3028)
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Figure 29 depicts the prevalence of non-COPD, COPD along with its categories by smoker present or absent
in the family.

Figure 29 : Prevalence of non-COPD, COPD & different categories of COPD by
Smoker in family (n=3028)
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05.09 Analysis of Smoking behaviour along with Sex

When looked for prevalence of non-COPD and COPD among the male respondents by smoking behaviour it
were found that among non-smoker males it were 88.50% and 11.50% respectively, where as among somker
males it were 67.80% and 32.20%. Again when looked for prevalence of non-COPD and COPD among the
female respondents by smoking behaviour it were found that among non-smoker females it were 85.74% and
14.26%, where as among somker females it were 65.69% and 34.31% respectively. Following Figures depict
the prevalence of non-COPD and COPD among the respondents by their smoking behaviour along with sex.

Figure30: Prevalence of non-COPD and COPD by Smoking behaviour and Sex
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Figure# 31: Prevalence of non-COPD amd COPD by Smoking behaviour and Sex
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Figure 32 : Prevalence of non-COPD and COPD by Smoking behaviourand Sex (n=3028)
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When again looked for prevalence of four different categories of COPDs (mild, moderate, severe and
very-severe) among the male respondents by smoking behaviour it were found that among non-smoker
males the

prevalence of mild-COPD, moderate-COPD, severe-COPD and very-severe-COPDs were respectively
25.00%, 32.69%, 26.92% and 15.38%, where as among somker males it were 10.80%, 43.47%, 30.97% and
14.77% respectively. In contrary when looked for prevalence of four different categories of COPDs among the
female respondents by smoking behaviour it were found that among non-smoker females the prevalence of
mild-COPD, moderate-COPD, severe-COPD and very-severe-COPDs were respectively 17.19%, 52.08%,
23.44% and 07.29%, where as among smoker females it were 12.77%, 46.81%, 29.79%% and 10.64%
respectively. Following Figures depict the prevalence of non-COPD, COPD along with four different
categories of COPDs among the respondents by their smoking behaviour along with sex.

Figure 33 : Prevalence of different categories of COPD by Smoking behaviour and
Sex (n=643)
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Figure 34 : Prevalence of non-COPD, COPD & categories of COPD
by Smoking behaviour and Sex (n=3028)

‘éi
70 1

non-smoker_male smoker_male
(n=1093)

(n=452)

non-smoker_female smoker_female
(n=1346) (n=137)

[Inon-COPD MCOPD [mild-COPD Rimoderate-COPD Ezlsevere-COPD [ verysevere-COPD

Figure 35 : Prevalence of non-COPD, COPD & categories of COPD by Smoking
behaviour and Sex (n=3028)
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Figure 36 : Prevalence of non-COPD, COPD & categories of COPD by Smoking behaviour
and Sex (n=3028)
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The proportion of male smoker is on increase as COPD severity increases 42.22%, 52.40%, 59.19% and
65.02% respectively for mild, moderate, severe and very-severe COPDs, where as proportion of female
smoker decreases with the increase in COPD severity 36.67%, 35.25%, 24.73% and 17.72% respectively for
mild, moderate, severe and very-severe COPDs.

Figure 37 : Prevalence of non-COPD, COPD & categories of COPD by Smoking
behaviourand Sex (n=3028)
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Figure 37 above shows the proportion of non-smoker and smoker males and females among non-COPDs,
COPDs and four categories of COPDs.

Again when looked for prevalence of COPD among the non-smokers and smokers by sex it were found that
among COPD-patients who were non-smokers 21.31% (OR 0.437, 95% CI 0.316 — 0.594) were male and
rest 78.69% (OR 0.454, 95% CI 0.375 — 0.550) were female. On the contrary.it was found that among
COPDpatients who were smokers 88.22% (OR 2.684, 95% Cl 2.237 — 3.220) were male and rest 11.78%
(OR 2.011, 95% CI 1.366 — 2.929) were female. Figure 38 depicts the prevalence of COPD among the
respondents by their smoking behaviour along with sex.
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When looked for prevalence of COPD among the male and female respondents by smoking behaviour it were
found that among male COPD-patients 12.87% were non-smoker and rest 87.13% were smoker. In the
contrary it was found that among female COPD-patients 80.33% were non-smoker and rest 19.67% were

smoker. Figure 39 depicts the prevalence of COPD among the respondents by their smoking behaviour along
with sex.

Figure 39 : COPD patients by Smoking behaviour and Sex
(n=643)
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05.10 Analysis by Packed year smoked

When looked for prevalence of COPD among smokers by pack-year smoked it was found that prevalence
COPD among those who smoked less than ten pack-year was 29.32% (OR 1.251, 95% CI 0.986 — 1.581),
among those who smoked 10 — 20 pack-year was 26.82% (OR 1.682, 95% Cl 1.303 — 2.161), among those
who smoked 20 — 30 pack-year was 16.79% (OR 2.578, 95% Cl 1.840 — 3.590) and among those who
smoked more than 30 pack-year was 27.07% (OR 4.136, 95% CIl 3.088 — 5.531). Figure 40 shows
prevalence of COPD among smokers by pack-year smoked.
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Figure 40 : Prevalence of COPD patients by Pack-year Smoked (n=399)
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When looked for prevalence of non-COPD, COPD among those who smoked less than 10 pack-year were
respectively 75.47% and 24.53%, among those who smoked between 10 — 20 pack-year were 70.28% and
29.72%, for those who smoked between 20 — 30 pack-year were 60.59% and 39.41%, and among those who
smoked more than 30 pack-year were respectively 50.68% and 49.32% respectively. Figure 41 shows
prevalence of non-COPD and COPD among smokers by pack-year smoked.

Figure 41 : Prevalence of non-COPD, COPD and different categories of
COPD by Pack-year Smoked (n=1226)
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When looked for prevalence of non-COPD among respondents by pack-year smoked it were found among
those who smoked less than 10 pack-year, 10 — 20 pack-year, 20 — 30 pack-year and more than 30 pack-year
it were 45.53%, 30.59%, 12.45% and 13.42% respectively, for of COPD the figures were 29.32%, 28.62%,
16.79% and 27.07% respectively. Figure 42 shows prevalence of non-COPD, COPD and four categories of
COPD among smokers by pack-year smoked.

Figure 42: Prevalence of non-COPD, COPD and different categories of COPD by
Pack-year Smoked (n=1226)
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When looked for four different categories of COPD (mild, moderate, severe, very-severe) among the smokers
by pack-year smoked, it were found that amongst those who smoked less than ten pack years it were
13.68%, 42.732%, 33.33% and 10.62% (OR 1.161, 95% CIl 0.626 — 2.036), (OR 1.117, 95% CIl 0.793 —
1.550), (OR 1.500, 95% CIl 1.010 — 2.154) and (OR 0.957, 95% CI 0.467 — 1.801) respectively. The figures for
those who smoked 10 — 20 pack-year were 08.41%, 48.60%, 26.17% and 16.82% (OR 0.819, 95% Cl 0.358
- 1.652), (OR 1.708, 95% Cl 1.212 — 2.373), (OR 1.377, 95% Cl 0.872 - 2.108) and (OR 2.250, 95% CI
1.236 — 3.911) respectively. For those who smoked 20 — 30 pack-year those figures were 10.45%, 41.79%,
25.37% and 22.39% (OR 1.436, 95% CI 0.551 — 3.160), (OR 1.937, 95% CI 1.219 — 2.987), (OR 1.813, 95%
Cl 1.005 — 3.090) and (OR 4.225, 95% CI 2.182 — 7.703) respectively and for those who smoked more than
30 pack-year were 10.19%, 41.67%, 37.96% and 10.18% (OR 1.828, 95% CI 0.863 — 3.519), (OR 2.682,
95% Cl 1.840 — 3.848), (OR 4.358, 95% CI 2.902 — 6.434) and (OR 2.132, 95% CI 1.000 — 4.138)
respectively. Figure 43 shows prevalence of four different categories of COPD by pack-year smoked.
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Figure 43 : Prevalence of different categories of COPD by Pack-year Smoked
(n=399)
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Figure 44 depicts the proportion of non-COPD, COPD and four different categories of COPD among smoking
population by pack-yr smoked at a glance.

Figure 44 : Prevalence of non-COPD, COPD and differentcategories of COPD
by Pack-year Smoked (n=1226)
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05.11 Relation with Bio-gas-mass exposure

When looked for prevalence of non-COPD and COPD among respondents by bio-mass-gas exposure it was
found among non-COPDs bio-mass-gas non-exposed male and female were 14.00% and 11.82%, where as
biomass- exposed male and female were 33.84% and 40.34% respectively. On the other hand among
COPDs biomass- gas non-exposed male and female were 12.91% and 04.82%, where as bio-mass-exposed
male and female were 49.92% and 32.35% respectively. Figure 45 shows the prevalence of non-COPD and
COPD among respondents by bio-mass-gas-exposure and sex.

Figure 45 : Prevalence of non-C OPD and COPD by Bio-mass-gas Exposure and

Sex (n=3028)
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When looked for prevalence of COPD among male and female respondents by bio-mass-gas exposure it was
found among those who categories as ‘bio-mass-gas non-exposed’ male vs. female were 72.81% vs. 27.19%
(OR 0.625, 95% Cl 0.470 — 0.827) vs. (OR 0.508, 95% CI 0.329 — 0.764), where as this figure for those who
categories as ‘bio-mass-gas exposed’ male vs. female were 60.68% and 39.32% (OR 1. 601, 95% Cl 1.211 —
2.130) vs. (OR 1.967, 95% CI 1.309 — 3.037) respectively. Figure 46 shows the prevalence of COPD among
male and female respondents by bio-mass-gas-exposure.

Figure 46 : Prevalence of COPD among Male and Female by Bio-mass-gas Exposure (n=643)
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When looked for prevalence of four different categories of COPD among respondents by bio-mass-gas
exposure it was found among those who were diagnosed as mild-COPD bio-mass-gas non-exposed male
and female were 17.78% and 10.00%, where as bio-mass-exposed male and female were 38.89% and
33.33% respectively. On the other hand among moderate-COPDs bio-mass-gas non-exposed male and
female were 11.99% and 04.45%, where as bio-mass-exposed male and female were 46.23% and 37.33%
respectively.Whereas among those who were severe-COPD bio-mass-gas non-exposed male and female
were 12.09% and 04.40%, where as bio-mass-exposed male and female were 55.49% and 28.02%
respectively. And among those who were labeled as very-severe-COPDs bio-mass-gas non-exposed male
and female were 12.66% and 01.27%, where as bio-mass-exposed male and female were 63.29% and
22.78% respectively. Figure 47 shows the prevalence of non-COPD and COPD among respondents by
bio-mass-gas-exposure and sex.

Figure 47 : Prevalence of different categories of COPD by Bio-mass-gas Exposure and Sex
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Figure 48 shows at a glance among non-COPDs, COPDs and four categories of COPDs by bio-mass-gas
exposure and sex.

Figure 48 : Prevalence of non-COPD, COPD and differentcategories of COPD by Bio-mass-
gas Exposure and Sex (n=3028) E
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When looked for prevalence of non-COPD among male vs. female respondents who were non-exposed to
biomass- gas were 80.10% vs. 90.10%, where as this figure for bio-mass-exposed male vs. female were
71.54% and 82.22% respectively. On the other hand the prevalence of COPD among bio-mass-gas
non-exposed male vs. female were 19.90% vs. 09.90%, where as this for bio-mass-exposed male vs. female
were 28.46% vs. 17.78% respectively. Figure 49 shows the prevalence of non-COPD and COPD among
respondents by sex along with bio-mass-gas-exposure status.

Figure 49 : Prevalence of non-COPD and COPD by Bio-mass-gas Exposure and Sex
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When looked for prevalence of COPD among male respondents it was found to be 20.54% for those who
were bio-mass-gas non-exposed and this figure for those who were bio-mass-gas exposed were 79.46%,
where as among female respondents it was 12.97% for those who were bio-mass-gas non-exposed and
87.03% for those who were bio-mass-gas exposed respectively. Figure 50 shows the prevalence of COPD
among male and female respondents by bio-mass-gas-exposure.

Figure 50 : Prevalence of COPD among Male and Female by Bio-mass-gas Exposure (n=643)
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When looked for prevalence of mild-COPD among male vs. female respondents who were non-exposed to
biomass- gas were 19.28% vs. 29.03%, where as this figure for bio-mass-exposed male vs. female were
10.90% and 14.42% respectively. This figure for moderate-COPD among bio-mass-gas non-exposed male
vs. female were 42.17% vs. 41.94%, where as this for bio-mass-exposed male vs. female were 42.06% vs.
52.40% respectively. The prevalence of severe-COPD among bio-mass-gas non-exposed male vs. female
were 26.51% vs. 25.81%, where as this figure for bio-mass-exposed male vs. female were 31.46% vs.
24.52% respectively. Where as the prevalence of very-severe-COPD among bio-mass-gas non-exposed male
vs. female were 12.05% vs. 03.23%, where as this for bio-mass-exposed male vs. female were 15.58% vs.
08.65% respectively. Figure 51 shows the prevalence of non-COPD and COPD among respondents by sex
along with bio-massgas- exposure status.

Figure 51 : Prevalence of different categories of COPD by Bio-mass-gas Exposure
and Sex (n )
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Figure 52 depicts at a glance the proportion of respondents by sex along with bio-mass-gas-exposure status
among non-COPDs, COPDs and four categories of COPDs.

Figure 52 : Prevalence of non-COPD, COPD and different categories of
COPD by Bio-mass-gas Exposure and Sex (n=3028)
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05.12 Relation with Bio-mass-gas Exposure and Smoking

When looked for prevalence of non-COPD and COPD among non-smoker male vs. female who were
exposed to bio-mass-gas it were 88.54% and 11.46% vs. 84.28% and 15.72%. These figures for smoker male
vs. female were 65.71 and 34.29% vs. 65.35% and 34.65% respectively. Figure 53 shows prevalence of
non-COPD and COPD among male and female respondents who were exposed to bio-mass-gas by smoking
behaviour.

Figure 53 : Prevalence of non-COPD and COPD among Bio-mass-gas Exposedby Smoking
behaviourand Sex (n=2298)
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When looked for prevalence of COPD among those who were bio-mass-gas exposed by their smoking
behaviour, it were found that respondents who were non-smoker 16.75% were male and 83.25% were
female.Where as these figures for those who were smoker 86.75% were male and 13.25% were female.
Figure 54 depicts prevalence of COPD among bio-mass-gas exposed by their smoking behaviour and sex.

Figure 54 : Prevalence of COPD among Male and Female by Bic-mass-gas Exposure &
Smoking behaviour (n=529)
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When looked for four different categories of COPD (mild, moderate, sever and very-severe) among
respondents who were exposed bio-mass-gas for non-smoker male it were 18.19%, 24.24%, 36.36% and
21.21% respectively. These figures for smoker male were 10.07%, 44.10%, 30.90% and 14.93% respectively.
Where as these for non-smoker female were 15.85%, 53.05%, 23.17% and 07.93% respectively and for
those female who were smoker these figures were 09.09%, 50.00%, 29.55% and 11.36% respectively. Figure
55 depicts prevalence of four categories of COPD among bio-mass-gas exposed by their smoking behaviour
and sex. :

Figure 55 : Prevalence of four different categories of COPD among Bio-mass-gas
Exposed by Smoking behaviourand Sex (n=529)
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Figure 56 shows at a glance the proportion among male and female respondents by bio-mass-gas exposure
and smoking behaviour non-COPDs, COPDs and different categories of COPDs

90

Figure 56 : Prevalence of non-COPD, COPD and different categories of COPD by Bio-
mass-gas Exposure, Smoking behaviourand Sex (n=2298)
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Figure 57 : Prevalence of non-COPD and COPD among Bio-mass-gas Exposed by
Sex and Smoking behaviour (n=2298)
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Figure 58 : Prevalence of non-COPD, COPD and different categories of COPD by Bio-
mass-gas Exposure, Smoking behaviourand Sex (n=2298)
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When looked for prevalence of non-COPD and COPD among those who were non-exposed to bio-mass-gas
i.e. smoke-emitting-stove or open fire it was found that the prevalence of non-COPD were 23.54%, 30.68%,
44.64% and 1.14% respectively for non-smoker and smoker male and female. On the other hand the
prevalence of COPD was 16.67%, 56.14%, 24.56% and 02.63% for non-smoker and smoker male and
female respectively. Figure 58 shows the prevalence of non-COPD and COPD among bio-mass-gas
non-exposed respondents by their smoking behaviour and sex.

Figure 59: Prevalence of non-COPD and COPD among Bio-mass-gas non-Exposed
by Smoking behaviourand Sex (n=730)
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Figure 60 shows the prevalence of four different categories of COPD (mild, moderate, severe and
very-severe) among bio-mass-gas non-exposed respondents by smoking behaviour and sex i.e. non-smoker
and smoker male and female.
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Figure 60 Prevalence of four categories of COPD among Bio-mass-gas non-Exposed
by Smoking behaviour and Sex (n=114)
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Figure 61 shows the prevalence of non-COPD and COPD among bio-mass-gas exposed respondents by
their smoking behaviour and sex.

Figure 61 : Prevalence of non-COPD, COPD and differentcategories of COPD
among Bio-mass-gas non-Exposed by Smoking behaviour and Sex (n=730)
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Figure 62 shows the prevalence of four different categories of COPD (mild, moderate, severe and
very-severe) among bio-mass-gas exposed respondents by smoking behaviour and sex i.e. non-smoker and
smoker male and female.

Figure 62: Prevalence of four categories of COPD among Bio-mass-gas Exposed
by Smoking behaviour and Sex (n=529)
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Figure 63 depicts at a glance the proportion of bio-mass-gas exposed respondents by smoking behaviour and
sex i.e. non-smoker and smoker male and female among non-COPDs, COPDs and four different categories
of COPDs.

Figure 63: Prevalence of non-COPD, COPD and four categories of COPD
among Bio-mass-gas Exposed by Smoking behaviourand Sex (n=2298 ) m
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Figure 64 : Prevalénce of non-COPD, COPD and differentcategories of COPD by Bio-
mass-gas non-Exposure, Smoking behaviour and Sex (n=730)
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Figure 64 and 65 depict at a glance the proportion of bio-mass-gas non-exposed respondents by smoking
behaviour and sex i.e. non-smoker and smoker male and female among non-COPDs, COPDs and four
different categories of COPDs.

Figure 65 : Prevalence of non-COPD, COPD and differentcategories of COPD by Bio-
mass-gas non-Exposure, Smoking behaviour and Sex (n=730)
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Figure 66 depicts at a glance the proportion of bio-mass-gas non-exposed respondents by smoking

behaviour a

nd sex i.e. non-smoker and smoker male and female among four different categories of COPDs.

Figure 66 : Prevalence of different categories of COPD by Bio-mass-gas non-Exposure and

Sex (n=114)
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Figure 67 depicts at a glance the proportion of bio-mass-gas exposed respondents by smoking behaviour and

sex i.e. non
of COPDs
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Figure 67 : Prevalence of non-COPD, COPD and different categories of COPD by Bio-mass-
gas Exposure and Sex (n=2827)
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05.13 Relation with Bio-mass-gas exposure and Smoking among Female

When looked for prevalence of non-COPD among female respondents by bio-mass-gas i.e.
‘smoke-emittingstove or open fire' exposure and smoking behaviour i.e. non-exposed non-smoker,
non-exposed smoker, exposed non-smoker and exposed smoker, it were found 22.11%, 00.56%, 70.66% and
06.67% respectively. For COPD these figures are 11.72% [OR 0.349, 95% Cl 0.226 - 0.523], 01.26% [OR
1.592, 95% Cl 0.265 — 6.999], 68.62% [OR 0.587, 95% CI 0.479 — 0.717] and 18.41% [OR 2.037, 95% CI
1.364 — 3.007] respectively. Figure 68 depicts the prevalence of non-COPD and COPD among female
respondents by bio-mass-gas exposure and smoking behaviour.

Figure 68 : Prevalence of non-COPD and COPD among Female by
Bio-mass-gas Exposure and Smoking behaviour (n=1483)
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Again when looked for prevalence of four different categories of COPD among female respondents by
bio-massgas i.e. ‘smoke-emitting-stove or open fire' exposure and smoking behaviour i.e. non-exposed
non-smoker, nonexposed smoker, exposed non-smoker and exposed smoker it were found that for
mild-COPD the prevalence were 17.95% [OR 0.753, 95% Cl 0.291 — 1.641], 05.13% [OR 8.324, 95% Cl
0.848 — 42.466), 66.67% [OR 0.767, 95% Cl 0.464 — 1.237] and 10.26% [OR 1.064, 95% CI 0.279 — 2.894]
respectively. For moderate-COPD these figures were 10.66% [OR 0.393, 95% CI 0.204 — 0.695], 0.00%,
71.31% [OR 0.790, 95% Cl 0.600 — 1.034] and 18.03% [OR 2.041, 95% Cl 1.206 — 3.320] respectively. For
severe-COPD these figures were 11.86% [OR 0.345, 95% Cl 0.135 — 0.735], 01.69% [OR 1.742, 95% CI
0.040 — 12.685], 64.41% [OR 0.483, 95% Cl 0.326 — 0.702] and 22.03% [OR 1.843, 95% Cl 0.933 — 3.366]
respectively and for very-severe-COPD these figures were 05.26% [OR 0.112, 95% CI 0.003 — 0.649], 0.00%,
68.42% [OR 0.367, 95% Cl 0.185 — 0.676] and 26.32% [OR 1.566, 95% CI 0.485 — 3.920] respectively.
Figure 69 below shows the prevalence of all categories of COPD among female respondents by their
bio-mass-gas exposure status and smoking behaviour.

2007
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Figure 69: Prevalence of four categories of COPD among Female by
Bio-mass-gas Exposure and Smokingbeh aviour (n=239)
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Figure 70 shows at a glance the proportion of female respondents among non-COPDs, COPDs and
four categories of COPDs by bio-mass-gas exposure and smoking behaviour.

Figure 70 : Prevalence of non-COPD, COPD and different categories of COPD in
Female population by Bio-mass-gas Exposure and S moking behaviour (n=1 483)
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Figure 71 and 72 depict at a glance the proportion of non-COPD, COPD and four categories of COPD among
female respondents by smoking behaviour and by bio-mass-gas exposure.

Figure 71 : Prevalence of non-COPD, COPD and different categories of COPD in
Female population by. Bio-mass-gas Exposure and Smoking behaviour (n=1483)
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Figure 72 : Prevalence of non-COPD, COPD and different categories of COPD in Female population by
Bio-mass-gas Exposure and Smoking behaviour (n=1483)
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Figure 73 shows the proportion of female respondents by bio-mass-exposure and smoking behaviour among
non-COPDs, COPDs and different categories of COPDs.
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Figure 73 : Prevalence of non-COPD, COPD and different categories of COPD in
Female populationby Bio-mass-gas Exposure and Smoking behaviour (n=1483)
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05.14 Relation with Bio-mass-gas Exposure and Smoking among Male

When looked for prevalence of non-COPD among male respondents by bio-mass-gas i.e.
‘smoke-emittingstove or open fire’ exposure and smoking behaviour i.e. non-exposed non-smoker,
non-exposed smoker, exposed non-smoker and exposed smoker, it were found 12.71%, 16.56%, 22.35% and
48.38% respectively. For COPD these figures are 04.70% [OR 0.470, 95% CI 0.273 — 0.769], 15.84% [OR
1.284, 95% CI 0.938 — 1.741], 08.17% [OR 0.452, 95% CI 0.301 — 0.660] and 71.29% [OR 2.694, 95% CI

2.236 — 3.246] respectively. Figure 75 depicts the prevalence of non-COPD and COPD among male
respondents by bio-mass-gas exposure and smoking behaviour.

Figure 74: Prevalence of non-COPD and COPD among Male
by Bio-mass-gas Exposure and Smoking behaviour (n=1545)
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Again when looked for prevalence of four different categories of COPD among female respondents by
biomass- gas i.e. ‘smoke-emitting-stove or open fire’ exposure and smoking behaviour i.e. non-exposed
nonsmoker, non-exposed smoker, exposed non-smoker and exposed smoker it were found that for
mild-COPD the prevalence were 13.73% [OR 1.494, 95% CI 0.543 — 3.290], 17.65% [OR 1.227, 95% CI
0.535 — 2.486), 11.76% [OR 0.673, 95% Cl 0.538 — 1.546] and 56.86% [OR 1.247, 95% CI 0.767 — 1.988]
respectively. For moderate- COPD these figures were 05.29.66% [OR 0.530, 95% CI 0.235 — 1.047], 15.29%
[OR 1.080, 95% Cl 0.678 — 1.662], 04.71% [OR 0.247, 95% Cl 0.105 — 0.501] and 74.71% [OR 2.184, 95%
Cl 1.691 — 2.814] respectively. For severe-COPD these figures were 01.63% [OR 0.184, 95% CIl 0.022 -
0.686], 16.26% [OR 1.385, 95% CI 0.808 — 2.261], 09.76% [OR 0.657, 95% Cl 0.329 — 1.198] and 72.35%
[OR 2.670, 95% CI 1.949 — 3.653] respectively and for very-severe-COPD these figures were 01.67% [OR
0.219, 95% C1 0.005 — 1.276], 15.00% [OR 1.425, 95% CI 0.618 — 2.909], 11.67% [OR 0.923, 95% Cl 0.355 —
2.207] and 71.66% [OR 3.225, 95% CIl 2.006 — 5.204] respectively. Figure 75 below shows the prevalence of
all categories of COPD among female respondents by their bio-mass-gas exposure status and smoking
behaviour.

Figure 75 : Prevalence of four categories of COPD among Male
by Bio-mass-gas Exposure and Smoking behaviour (n=404)
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Figure 76 shows the proportion of male respondents by bio-mass-exposure and smoking behaviour
among non-COPDs, COPDs and four different categories of COPDs.

Figure 76 : Prevalence of non-COPD, COPD and different categories of
COPD in Male population by Bio-mass-gas Exposure and Smoking
behaviour (n=1545)
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Figure 77 and 78 depict at a glance the proportion of non-COPD, COPD and four categories of COPD among
male respondents by smoking behaviour and by bio-mass-gas exposure.

Figure 77 : Prevalence of non-COPD, COPD and different categories of COPD in
Male population by Bio-mass-gas Exposure and Smoking behaviour (n=1545)
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Figure 78: Prevalence of non-COPD, COPD and different categories of
COPD in Male population by Bio-mass-gas Exposure and Smoking

behaviour (n=1545)
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Figure 79 and 80 shows the proportion of male respondents by bio-mass-exposure and smoking
behaviour among non-COPDs, COPDs and four different categories of COPDs.

Figure 79: Prevalence of non-COPD, COPD and different categories of COPD in
Male population by Bio-mass-gas Exposure and Smoking behaviour (n=1545)
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Figure 80 : Prevalence of non-COPD, COPD and different categories of COPD by
Bio-mass-gas Exposure, Smoking behaviour and Sex (n=2298)
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06. Discussion

Prevalence of COPD in > 40 years population is found to be 21.24%. According to National Census, 2001, >
40 years population in Bangladesh is 28000000. So the total number of patients of COPD in Bangladesh is
assumed to be 5947200. The over all prevalence of COPD in total population of Bangladesh (i.c. 140million)
is estimated to be 4.32%. Among the COPDs the prevalence of mild-COPD, moderate-COPD, severe-COPD
and very-severe-COPD were found to be 14.00%, 45.41%, 28.30% and 12.29% respectively.

The prevalence of COPD was found to be highest for rural population 23.15% (OR 1.187, 95% CIl 0.987 —
1.429), followed by urban 22.62% (OR 1.130, 95% CI 0.937 — 1.362) and was lowest for metropolitan
population 17.77% (OR 0.728, 95% Cl 0.596 — 0.887). Majority (45.41%) of the patients were suffering from
moderate- COPD, the prevalence of which in rural areas (48.55%) was higher than that of urban and
metropolitan areas (44.30% and 42.53% respectively). In general, males suffer more than females 62.83%
vs. 37.17%.

From our findings it is obvious that COPD is a disease of the low-income population, >80% (81.03%) of the
COPD patients belong to this group. Though the prevalence among this group is 22.86% [OR 1.523, 95% CI
1.221 — 1.909], the prevalence among high-income population group was 24.36% [OR 1.200, 95% CI1 0.671 -
2.060] and it was for middle-income population 15.35% [OR 0.610, 95% CI 0.480 — 0.772]. The productive
age group (40-50 years) is the main victim 42.06% [OR 0.458, 95% CIl 0.382 - 0.549)]. The prevalence
decreases with the increase of age while the odds ratio increases; for the age group 51 — 60 years it was
26.64% [OR 1.405, 95% CI 1.142 — 1.1.724]; for the age group 61 — 70 years it was 20.72% [OR 2.069, 95%
Cl 1.631 — 2.615]; for the age group 71 — 80 years it was 08.10% [OR 2.075, 95% CI 1.434 — 2.975] and for
the age group 81 years and above it was lowest 02.49% [OR 1.765, 95% CI 0.903 — 3.309] respectively.
About 50% patients are illiterate. In contrast to age as expected the prevalence decreases with increase of
years of education along with odds ratio; prevalence of COPD in illiterate, primary & below, secondary &
below, higher secondary & below and above higher secondary population was respectively 49.77% (OR
1.279, 95% CI 1.070 - 1.529), 22.24% (OR 1.051, 95% Cl 0.846 — 1.302), 17.42% (OR 0.728, 95% CI 0.575
—0.915), 04.82% (OR 0.893, 95% CI 0.577 — 1.347) and 05.75% (OR 0.796, 95% Cl 0.536 — 1.156).

When tried of locking for effect of passive smoking by smoker present or absent in the family, it was found as
expected that the prevalence of COPD in the family where smoker present vs. prevalence of COPD when
smoker is not present in the family was 59.10% (OR 1.235, 95% CI 1.031 — 1.479) vs. 40.90% (OR 0.810,
95% Cl 0.676 — 0.970).

Majority (62.23%) COPD patients are active smokers. This phenomenon is extremely high in male COPD.
patients — about 87.44% are smokers, whereas only 19.58% of female COPD patients are smokers.
Interestingly the prevalence of COPD among smoker male and female showed very little difference 67.80%
vs. 65.69%. Among COPD-patients who were smokers 88.22% (OR 2.684, 95% Cl 2.237 — 3.220) were male
and rest 11.78% (OR 2.011, 95% Cl 1.366 — 2.929) were female. We found a strong positive relation between
gradual raise in COPD prevalence with increased pack-years of cigarette consumption. The prevalence
COPD among those who smoked less than ten pack-year was 29.32% (OR 1.251, 95% CI 0.986 — 1.581),
among those who smoked 10 — 20 pack-year was 26.82% (OR 1.682, 95% CI 1.303 — 2.161), among those
who smoked 20 — 30 pack-year was 16.79% (OR 2.578, 95% CIl 1.840 — 3.590) and among those who
smoked more than 30 packyear was 27.07% (OR 4.136, 95% CI 3.088 — 5.531). It showed that smokers
need only around 10 pack-years of smoking to develop the disease.

From our findings it is obvious that exposure to bio-mass gas (open stove/wood burn) appears to be a
significant risk factor in COPD. More than 80.00% (82.21%) COPD patients are exposed to it. The figure is
even higher among female COPD patients more than 85.00% (86.53%).When we looked for the prevalence
of COPD among those who were bio-mass-gas exposed by their smoking behaviour, it was found that
respondents who were nonsmoker 16.75% were male and 83.25% were female.Where as these figures for
those who were smoker 86.75% were male and 13.25% were female.
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07. Conclusion

Our total prevalence (among all age) is 4.32%. In India, prevalence of COPD in male is 5% & in female is
2.7%. They surveyed among the >30 years and above aged persons, whereas our lowest age limit was 40
years. We can say that our prevalence rate is consistent with that of neighboring India.

Almost half of the patients suffer from moderate COPD (45.41%). COPD is more prevalent among the
productive age group, among the poor and among the illiterates.

Males suffer more than females, but the ratio is narrow in rural areas, indicating more COPD among rural
females. This may be attributed to high exposure to bio-mass gas in rural females.

Majority of COPD patients are active smokers, which supports the notion that smoking is the major risk factor
in developing the disease. About 80% of smokers need to smoke only around 10 pack years to catch the
disease. This finding is more alarming than the international findings, where 20 pack-years are set as a

benchmark in developing COPD.
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08. Recommendations

Meticulous analysis of the findings are warranted

. More preventive measures in low income and illiterate group should be employed
. Anti-smoking campaign must be strengthened

. Steps should be taken to limit bio mass gas emission
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ANNEXURE- |

Study on Burden of Obstructive Lung Diseases in Bangladesh
Communication with the respondents

The respondents will be communicated by the doctors keeping in mind the principles of counselling. The
respondents will be treated as the most respectable persons and they can never be hurt or humiliated by any
sort of gesture or attitude on the part of the doctors while talking to. The principles of skills of communication
are to be strictly followed during taking the interview :

. Exchange of greetings

. Giving introduction

. Describing the purpose of the visit

° Non verbal communication : head level/ close sitting/ no barrier in between/ appro pri ate touch/ tak
ing time

. Gestures showing interest to the affair of the parents/ children

o Praise of their good things

° Brief the respondents clearly and concisely in a simple and understandableway about their any query

. Try to help them and answer to all their queries and take opinion of the senior inves tigators whenever
necessary

° Thank them for giving their-valuable time for the interview
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ANNEXURE- III
QUESTIONNAIRE ON

"STUDY ON BURDEN OF OBSTRUCTIVE LUNG DISEASES IN BANGLADESH"

e Prefife @it Tveet Raee afie

..............

..............................................................................

.............................................................................................................

Yo, IS & w@=7 Gt I FEH 2 (B Bz fm)
S M (2. G@iPm [Jo. 39 []8. (ika [ ¢. 381 [ o Rwre[] s, S5 ]
5. IR T A we T4 eaeS 92 T B 2 (T =y, W=R)

...........................................................

3R, RIS Sl Al (i ARIFINT SRl S (35 =5 T = 3, WO =0) .o
So. ARANER Tovw & o oiwg 2 (@ =s71=x)

.............................................................................................................................................

.....................................................................................................................................

....................................................................................................................................

Bangladesh Lung Foundation | Report on National COPD Study, 2007



BANGLADESH “h
FHOUND

(9coo Bz e =), 5%t wooo-9000 =, Bit 9000-3¢000 = 9, B! S¢ooo T Wﬁ =8, e = ®)
¢. AR ag (Raike = 5, 9IRS =2, RAUYRARE =0, Srrweie=s, TR Rfeq = ¢, ST = 5) ..ooovrrrnnn,

A M (FRFTE =, A @fR=3, TFM=0, TFN=8, *&IRi=¢, Tmelie=y, IR =q, WA= b, VT =5, @@A=0) ..rrrrr.
b, S P @l W (AR SEANES IR 2 (0 SOTGE =5, TR = 2) oo
5. e el Fwta/mES-areE qrenme e (B i fm)
S I RGT O o [ 8.Fsn/smieeae [ e. seoifin/sba 52w [ v, siiea GHB] . G/ [ ». S0 []
Yo, IICS ¢ efefing wfewra/ania i e Traes (2R55) 87 e SIS =1 |

(T <gott, TRG/FIoiTCaB/ B G ZTOTM) (IS, TER) cereeeeeeeeeeseeeseeeee st ss s ee e eeeee oo e e e e

A AEFS 1A

3. §NAIF Efee w1g
(e ATATF AT =, T AT FEF TZ=, T AT FACTH =0, TEA 5 FTET =8) oo
(1T XA /AT v ey d-de W i)

WRTSTES (5 G GoIfef Aerie oy

S, TN Wi 5 Syrem/Zstifics qm; (1=, T TR =2, W GTEED) oo oo oo eeoeeeee oo
39, (FIF CTER/AZFA mwm/njﬁmﬂ%wﬁw L = S '




BANGLADESH Sh

LUNG FOUNDATION

S0. O 3 AR IS T A ACGS FIFITS (BITAT? (=, =) cvvvernsrsersenronmsneseseesserssssesssessessssssssssssassssnss
(Bea " e 2y v-30 T )

5. WA TUH AP T T TA O AR T R P "2 (@1=), =) s

Q3. WO 5 AT O AT A @ FGRAS T ZH 2 (R1=3, M=) woveeeeecrinnisnesmsssssessssssssssisssssssssenes

20, ST I S T @NT O FTTT ATF? (TIZD, TER) wovecerrererrsrsscessssesississssssessesssssssssessssssessasessssssians

38, PR B 5 TRCT © AT T SR T 4T QT2 (D=3, TZR) ereooeooseseeesoeseeesessssseesseseessessseseessessesssnes
y¢. TeR 2 TE, W @ e A I a2 (B o )

>, SRR, RS, WE []8. «RiF []¢.01 ] . T[] . T2 [ b. o8 [ ». GR6Fa[]do. WIRA[]dS. Tewa [ 2. Bema]
QY. T TR G0 TATT @ LAV B TR cvvvvvererrensesrisnsesseessessesesussseseesessariessesceestsesssessssesssssoss

il

29, S & SIS T A6 TGS T IF (AF FF @79 W A (BB IR ({9 FACS JA? (F=), A=) v
(Tea 1 T Q00 W W) :

Q. S T G (AT T T T AGATOE TF (AT FF @ A @ FEN? (D=3, T=R) covvenrerernseereesonns

3. WEE R Myes I (AT FF WA O TAE A A0S @ FEA I @ERL (=3, =) ceeenreeeeeresnnes

o, G2 MY 5 e (E Sis T 4T AT 2 (D12, TEQ) ovvererereereereneessassessasssssesssssesssessessressessessssssssens

©Y. G2 T I OTH I HEE T LTH ATEF? (TI=9, T evnreereerreeseesernsesresssssassssssssssesssessasssstsessessissassens
oy, Ten gl T, (N @F T @0 2q? (B BT Fw)
s, s O 2. cogad O o, w6 O 8.afere [ ¢. an [ v, gw A, gig v, wiie O s, orbwa Cso. sl sy, wwewm [ s, fewmal]

0O, T I2F YTH AT @ GTCTL T TUR? coeviunreirirssrrerirsssssssesssansesssssnnnemassenaessssttssssssssnssosssensssss

ks

©8, % 3 AT AT JCFF N AT T© A T 7 R 2 (=9, M=) covevvecimirrirssrnsesesisesssinsinns

0. S 3T = T AT @ % e oY IS AN TAHE THCL? (=3, =R, AT T 20) evveveresreerressssrrrens

oY, I T AT & A & AR TILE O TAR? (=3, M=, airarey 71 =o)

....................................

©q, SR T4 TTS!/STGIRGR T4y AT Al A YIS F© Lo 1 A BT (ITH B 6o
LR R L e e () (RSO ——
(&%= =t 2o e ov-89 W )

2007

Bangladesh Lung Foundation | Report on National COPD 5tudy,



BANGLADESH “h
N

o, R e AR AT 251 T o R W caty w2 (EUS T 28) S
. SIS & YT TSRS TIHCS TR TR ZBH IF A0S Q2 (=D, TZR) oooeeeveereeesssssssenensesssnnnees
8. wmﬁwmvmwmm@#@%mmm(ﬁm,m:n ..................................
85, oW o SI-IIAG TS I LACT (AT, 6 T (I N Wgio! (A IR T 4D

M AR (s, A S T I R R e e e
82, WIoIAIA 3 Fee WS qo (@ e (@ el T e ST R0 Al

A PICGARTA TS AT 2 (123, TIR) wevrreeereeeeeeeeeeeeessssssssssssssoseessseessesssesseseeeeeeo
80. TS 33 T AAE FIRNT GTF LAY (ARG T2 00 FILT) 1ovvvvveeeeeeeoseson
88. T 33 VA TN Fofa oy WA FSIF (Al FIT& T 2R W

S IS/ AT A A (SIS T ZA000 FILT) oo
8¢. 4T TS 3 O FEIR NP SISH TN LI I (AT AT ? (S M T 00 FL) ...
8U. T S T FEIL AT & WITF FAASIE AUTS QAR? (AT 7 T 00 FAL) ...

89, T o NG (NI FOMET & AIHAIS JFASITET RS FEATR? (STTET 7 A o0 fgd) ...

8, WIFTP8 QIY! WIAN 35 W (I 9t TR (4 &) =TI EIBTS 98 T2 (F1=3, T=R) oo
8. T QI T, T THT .ccoovvrrcenmennrmsssessssssisssssssssssssssssssssssssossessssessemeesssesessssssssssssesesseesesesssssos,
¢o. oI I PTRE/E T T T I BRI TR 2 (F1=3, T=) oo
(Teq " T Y ¢d-¢o I i)

¢s. 7, [ @ ffeen: (Bs Bz fm)

3. iR |:] 3. @freemi D o /AT Toh [ ] 8. ot/ ATw 2o D e. 5w [ ]
@R, TR 0 5 R @9y TR IR (b9 5 )

3. S 37 2z Reliever [ ] < e acea Preventer [ ] . Syweb/eereee | |s o ik [ . et [
@0, (P &Y /IR To 1 SRR 62 (D=, T, GG T =Z0) 1rorsevvooeeoeeoeeeeoooeseeeseossss

Bangladesh Lung Foundation | Report on National COPD Sty 2007~ -




.....................................

--------------------------------------------------

@Y IEERIRGIER Ty f[ffe gogpem sri-Frer 9Fg! (I IWE 1)

................................................................................

Predicted Value

Measured Value

%

PEFR

FEV1

FvC

FEV1/FVC

. =IRERBIET T e Frper S-FTor 91g| (8 #IIF AFEE SRR JIIAEH “9)

Predicted Value

Measured Value

%

PEFR

FEV1

FVC

FEV1/FVC

ATHIEFIN ARATAE TN € THA

wifed 8

— Bangladesh Lung Foundation | Report on National COPD Study.

2007



