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  Introduction 

 Chronic obstructive pulmonary disease (COPD) is a largely preventable and 
treatable condition characterized by irreversible and gradually progressive 
airfl ow limitation (1). According to WHO estimates 64 million people have 
moderate to severe COPD and more than 3 million or 5% of deaths globally 
in 2005 were attributable to COPD (2). Almost 90% of COPD deaths occur 
in low- and middle-income countries (3). COPD deaths have been increasing 
and it is projected that it will be the third-leading cause of death by 2030 (4). 

 Global prevalence of COPD was estimated to be 10.1% among individuals 
aged over 40 with a noticeable increase with age (5), although considerable 
variations, ranging from 6.5% to 17.9%, have been reported from South-East 
Asia (6), China ( 7 ) and India (8). Population-based COPD data are rarely 
available in low-income countries as epidemiological data are often diffi  cult 
to collect and is prohibitively expensive in those settings. Th e only hospital 
based study in Bangladesh reported the prevalence of COPD as 11.4% among 
urban population aged 35 years or older (9). 
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 Th e major risk factor for COPD is tobacco smoking 
(10), which is highly prevalent in Bangladesh. A recent 
national survey reported about 23% of Bangladeshi 
adults aged ≥15 years smoke, but there is a large gender 
diff erence that 44.7% of males and only 1.5% of females 
self-reported as current smokers (11, 12). Exposure 
to passive smoking at home or work and indoor air 
pollution due to biomass fuel burning have also been 
reported to be signifi cant risk factors for COPD (13, 
14). Over 80% of households in Bangladesh use bio-
mass fuel for heating and cooking (15). Sociodemo-
graphic factors such as rural residence and low level of 
education have also been reported to increase the risk 
for COPD (6, 13). 

 In this article we report the prevalence of COPD 
using objective measures of lung function parameters at 
the population level, following the lower limit of normal 
(LLN) ( 16 ,  17 ) as well as the Global Initiative for Chronic 
Obstructive Lung Disease (GOLD) criteria (18). To our 
knowledge this is the fi rst population-based epidemio-
logic assessment of COPD and its socioeconomic and 
lifestyle determinants in Bangladesh and we believe it 
will pave the way for future research and preventive 
strategies including risk reduction for COPD.  

  Methods 

 Between February 2011 and March 2012 we conducted 
a cross-sectional study in rural Matlab (Chandpur 
district) and semi-urban Kamlapur (Dhaka district) to 
measure the prevalence of COPD. Th e International 
Center for Diaarhoel Disease Research, Bangladesh 
(icddr,b) has maintained demographic surveillance 
since 1966 in Matlab ( 19 , 20 ) and since 1995 in Dhaka 
(21). Our study population consisted of males and 
females who were 40 years or older males and females. 
Th e participants were selected from an icddr,b surveil-
lance database at random from a total population of 
approximately 400,000 in both sites. Adequate numbers 
of age- and sex-specifi c participants were enrolled to 
fulfi l the required sample size. Written informed con-
sent was obtained from each of the respondents before 
enrolment. Th is study was approved by the Research 
Review Committee and the Ethical Review Commit-
tee of the International Centre for Diarrhoeal Disease 
Research, Bangladesh (icddr,b). 

 Interviews were conducted by trained fi eld workers 
at participants’ homes using a structured questionnaire 
designed for this study. Demographic and socioeconomic 
data was collected that included age, sex, education, 
occupation (manual or non-manual work) and income. 
Lifestyle variables included detailed smoking history 
(current/former, type of tobacco use, intensity and dura-
tion), environmental exposure to tobacco smoke at home 
or workplace, and household fuel type use. Participants’ 
weight and height was measured and BMI calculated. 

 Lung function was measured by spirometry using 
a hand-held portable, diagnostic  Spirometer  (ndd 

 EasyOneTM Medizintechnik, Zurich, Switzerland), 
which is uninfl uenced by gas composition, pressure, 
temperature, and humidity and can provide accurate 
measurements under varying environmental condi-
tions . Field research assistants(FRA) (with minimum 
qualifi cation of a bachelor degree) were trained on spi-
rometry for 2 weeks (1  week in the clinic and 1 week 
in the community), and we evaluated their performance 
of administration of spirometry. We provided a spirom-
etry manual translated into the local language (Bengali). 
FRAs initially conducted tests on volunteers under the 
supervision of physicians before starting actual data 
 collection. 

 In the community, FRAs fi rst evaluated if the partici-
pant was eligible for spirometry and then explained and 
demonstrated the procedure to each eligible participant. 
Th e FRA then asked the participant to perform spirom-
etry to demonstrate whether she/he could perform it 
satisfactorily. If failed, the FRA provided further train-
ing to the participant. Th e participant performed at 
least three maneuvers, which the spirometer graded as 
A, B or C. If a participant failed to perform spirometry 
successfully within a session of a maximum of 8 blows, 
then another session was attempted after a few minutes 
of rest. If the participant failed to complete spirometry 
after 2 successive sessions, the test was rescheduled for 
another day. 

 Th e spirometer showed the value of the lung func-
tion parameters including Forced Vital Capacity (FVC), 
Forced Expiratory Volume in 1 second (FEV 1 ), and ratio 
of FEV 1  and FVC. Each spirometry report (spirogram) 
was printed and reviewed by a research investigator or 
physician and if found unacceptable, the procedure was 
repeated. 

 Participants who demonstrated a ratio of FEV 1  to 
FVC <0.70 found during spirometry at home were con-
sidered potential COPD cases. Th ey were then invited to 
the clinic for a reversibility test comprising of pre- and 
post-bronchodilator spirometry. Th ose who had FEV 1  to 
FVC ratio <0.70 at pre-bronchodilator test underwent 
nebulisation with short-acting bronchodilator (5 mg sal-
butamol) followed by spirometry after 10 to 15 minutes. 
Participants with post-bronchodilator ratio of FEV 1  to 
FVC < 0.70 were defi ned as COPD cases. 

 Th e US National Health and Nutrition Examination 
Survey (NHANES) III reference equations were used 
with Asian population corrections (100%) to detect per-
cent predicted values. Severity of COPD was defi ned as 
stage I if FEV 1  ≥80% predicted, as stage II if ≥50% FEV 1
< 80% predicted, and stage III ≥30% FEV 1  <50% predicted 
and as stage IV if FEV 1  ≤30% predicted. As the GOLD 
fi xed criteria is prone to overestimating COPD preva-
lence particularly in older population, we also assessed 
the prevalence using the lower limit of normal (LLN) 
defi ned as lower fi fth percentile for the predicted FEV 1 /
FVC in post-bronchodilator spirometry. Th e prevalence 
of COPD estimates provided by both fi xed criteria of 
GOLD (Post-bronchodilator FEV 1 /FVC < 0.70) and 
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the LLN method were compared. Participants were 
informed about their lung function status. Th ose diag-
nosed with COPD were given general health advices and 
they were counselled to seek care from qualifi ed medical 
practitioner. 

 Th e sample size estimate was based on a reported 
prevalence of COPD of between 3.7 to 6.8%, which 
were observed in two studies that used spirometry 

to defi ne COPD (22, 23). A sample size of 3660 par-
ticipants were enrolled (1830 in each site, considering 
10% refusal rate) to detect the COPD prevalence with 
80% power at 5% signifi cance level. Age and sex spe-
cifi c diff erences in COPD prevalence were considered 
that assumed a higher rate in older age groups and 25% 
higher among males than females in each stratum of 
age groups. 

 Table 1.    Characteristics of the respondents by area of residence  

Characteristics
Total

N = 3744
Urban

N = 1895
Rural

N = 1849  p  Value

Age (years) 53.7 ± 10.3 52.2 ± 9.7 55.2 ± 10.7 0.000

Age Group 0.000

 40-49 years 1582 (42.3) 900 (47.5) 682 (36.9)

 50-59 years 1195 (31.9) 586 (30.9) 609 (3.0)

    ≥ 60 years    966 (25.8) 409 (21.6) 557 (30.1)

Male 1710 (45.7) 862 (45.5) 848 (45.9) 0.818

Occupation 0.000

 Manual 1147 (30.6) 472 (24.9) 675 (36.5)

 Non-Manual a 2597 (69.4) 1423 (75.1) 1174 (63.5)

Education (year) 4.0 ± 4.7 5.3 ± 5.3 2.8 ± 3.6 0.000

Education Category 0.000

 Illiterate 1775 (47.4) 786 (41.5) 989 (53.5)

 Primary (1–5 years)  802 (21.4) 288 (15.2) 514 (27.8)

 Secondary (6–10 years)  808 (21.6) 517 (27.3) 291 (15.7)

 High educated (> 11 years) 359 (9.6) 304 (16.0) 55 (3.0)

Income ‘000 Taka b 16.4 ± 16.0 21.4 ± 15.9 11.3 ± 14.5 0.000

Income Group 0.000

 Low (≤ 10000tk) 1781 (47.6) 501 (26.5) 1280 (69.2)

 Middle (10001-30000 tk) 1633 (43.7) 1111 (58.7) 522 (28.2)

 High (≥30001) 326 (8.7) 279 (14.8) 47 (2.5)

Body Mass Index in kg/m 2 22.6 ± 4.7 24.5 ± 4.9 20.6 ± 3.6 0.000

BMI Category 0.000

 Underweight (< 18.5 kg/m 2 ) 756 (20.1) 197 (10.4) 559 (30.2)

 Overweight (≥ 25 kg/m 2 ) 1059 (28.2) 844 (44.5) 209 (11.3)

Smoking Status 0.784

 Current Smoker 848 (22.7) 434 (22.9) 414 (22.4)

 Former Smoker 550 (14.6) 284 (15.0) 266 (14.4)

Pack-Years Smoked by Smokers 19.7 ± 17.7 20.1 ± 19.0 19.3 ± 16.1 0.361

Fuel Type 0.000

 Clean Fuel 1780 (48.7) 1745 (96.4) 35 (1.9)

 Biomass Fuel 1874 (51.3) 66 (3.6) 1808 (98.1)

History of Asthma 282 (7.5) 168 (8.9) 114 (6.2) 0.002

Lung Function

 FVC (mean ± SD) 2.55 ± 0.73 2.45 ± 0.70 2.64 ± 0.73 0.000

 FEV 1  (mean ± SD) 1.91 ± 0.59 1.88 ± 0.58 1.94 ± 0.60 0.001

 FEV 1 /FVC (mean ± SD) 75.09 ± 10.82 76.75 ± 10.60 73.38 ± 10.77 0.000

   Mean ± SD.  
  Numbers in the parenthesis are percentages .   
a Non-manual category included sedentary workers, professionals (e.g., doctors, teachers, etc.), housewives, retired persons, those unable to work and unemployed.  
b Bangladesh currency Taka 80.00 = USD 1.00 .    
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 Data was entered on computers using MS Access 
with built in range and consistency checks. Categorical 
variables were presented as frequencies with percent-
ages and continuous variables as mean with standard 
deviation. Th e chi-square test was used to assess the 
association between categorical variables and Student's 
t- test for comparing the means of continuous variables. 

 Conditional logistic regression was performed to 
determine independent factors associated with COPD 
defi ned by both fi xed cutoff  and LLN criteria. It included 
COPD as binary outcome variable (y/n) and age, sex, 
area of residence (rural, urban), educational attainment 
(illiterate, literate), household income (low, high), body 
mass index (BMI), ever smokers (current, former), solid 
fuel use, and history of asthma as independent variables. 
A conditional logistic regression model was used with a 
maximum likelihood estimation to compare models and 
identify confounders. Statistical analyses were carried 
out using SPSS for Windows version 17 (SPSS, Chicago, 
IL, USA). A  p -value < 0.05 was considered statistically 
signifi cant.  

  Results 

  Sample demographics 
 A total of 3759 respondents were interviewed from two 
study sites, both rural (n = 1910) and urban (n = 1849), 
and lung function was measured from 3744 (99.6%) indi-
viduals (urban n = 1895 and rural n = 1849). Lower limit 
of normal (LLN) of diff erent lung function parameters 
was available for 3594 spirometry reports (urban: n = 
1761, rural: n = 1833), which were considered for COPD 
prevalence estimation (Figure  1 ). Sociodemographic 
 characteristics of the participants with complete data 
are presented in Table  1 . On average, respondents were 
54 years old and 46% of them were male. Th e majority 
of the participants were non manual workers, illiterate 
and low income. Th e urban and rural sample diff ered 
signifi cantly by age, occupation, education, income and 
lung function parameters (FEV 1 , FVC, ratio of FEV 1 /
FVC) (Table  1 ).  

  Smoking 
 Overall, 37% of the respondents were ever smokers 
(22.7% current smoker and 14.6% former) with aver-
age smoking intensity of about 20 pack-years (Table  1 ). 
Among the study participants 78% of men and 3% of 
women were smokers. Men were also heavier smok-
ers than women (20.2 pack-years vs. 7.4 pack-years). 
 Smoking status or intensity of smoking did not dif-
fer signifi cantly between rural and urban participants 
(Table  1 ), although the type of cigarette diff ered; rural 
participants consumed more bidis  (small, thin, hand-
rolled cigarettes) and urban smokers consumed more 
conventional cigarettes (fi ltered, national and interna-
tional brands).  

  Prevalence of COPD 
 Th e overall prevalence of COPD was 13.5% (95% CI, 
12.4–14.6) (   Figure 2a   ) according to GOLD diagnostic 
criteria and 10.3% (95% CI, 9.3–11.3) by LLN criteria 
(Figure 2b). Prevalence was three times higher in males 
compared to females (22% VS 6.4% by GOLD criteria and 
16.2% VS 5.3% by LLN criteria) and about 60% higher in 
rural than urban populations (17% VS 9.9% by GOLD 
criteria and 12.5% VS 8% by LLN criteria) (Table  2 ). 
COPD was higher among individuals from households 
using biomass fuel compared to clean fuel (natural gas) 
users (17.3% VS 9.9% by GOLD criteria and 12.7% VS 
7.9% by LLN criteria) (Table  2 ). Th e prevalence of stage 
I (mild), stage II (moderate), stage III (severe), and stage 
IV (very severe) COPD was 2.7, 8, 2.3, and 0.6%, and by 
the GOLD severity criteria and 1.2, 6.4, 2.2 and 0.5% 
by the LLN criteria. Increase in GOLD-defi ned COPD 
relative to the LLN largely occurred in those aged 60–69 
years (Table  2 ), More than half of the COPD cases were 
stage II COPD by both criteria ( Figures 2a -2b). More 
severe forms of COPD were more prevalent among 
male than female participants. Th e prevalence of COPD 
stage I and stage II was higher when classifi ed by GOLD 
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Urban 
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Questionnaire  

administered 

Rural 

n = 1849 

Urban  
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 Figure 1.    Study fl ow chart.  
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fi xed cut-off  compared to the LLN criteria. However, the 
prevalence of more severe forms of COPD (Stage III and 
IV) were similarly classifi ed by both criteria. 

  Determinants of COPD 
 Higher prevalence of COPD was observed among older 
age groups, males, rural participants, illiterate indi-
viduals, manual workers, low income groups, smokers 
(current or former), those with a history of asthma, and 
solid fuel users (Table  2 ). Conditional logistic regression 
identifi ed independent determinants of COPD (Table  3 ). 
Th e odds of having COPD increased with age but was 
inversely associated with the level of literacy. Both cur-
rent smokers and ex-smokers had a higher probability 
of developing COPD. Biomass fuel use in households 
was also signifi cantly associated with COPD (Table  3 ). 
A history of asthma increased the odds of having COPD 
by seven fold, while being underweight was associated 
with a higher probability of COPD than normal or over-
weight.  

  Discussion 

 Th is is the fi rst population-based study that measured 
the community prevalence of COPD in both urban 
and rural settings in Bangladesh using objective lung 
 function measures. Besides identifying community 
prevalence of COPD, this study also explored socioeco-
nomic and lifestyle factors associated with COPD. We 
found 10.3 to 13.5% of people (based on LLN/GOLD) 
of 40 years of age or older in Bangladesh suff ered from 
COPD, although only 1.2% reported having COPD 
(emphysema, chronic bronchitis) suggesting the condi-
tion is largely unrecognized and undiagnosed despite 
the high burden of COPD in the population. Th is has 
signifi cant implications for health, quality of life and 
survival for a signifi cant proportion of Bangladeshi 
adults aged 40 years or older. Under-diagnosis of COPD, 
particularly in milder stages, is common. In one study in 
the United States, 65% of COPD cases, including 44% 
with FEV 1 <50% predicted, were never diagnosed (19). 

 Figure 2    a. Prevalence and stage of COPD (by GOLD criteria).  b.  Prevalence and stage of COPD (by LLN criteria).  



Copyright © 2015 Taylor & Francis

6 Alam et al.

 Th e observed overall prevalence of COPD in this 
study is higher compared to similar studies conducted in 
Japan (10.9%)(24) and Poland (10.7%)(25). Prevalence is 
also higher than the expected range of prevalence (4% to 
10%) reported in a recent review of literature on COPD 
prevalence (26). However, the prevalence was within 
the range reported in resource poor settings such as 
cities in Latin America (12.1–19.7%) (27). It is expected 
that objective defi nitions using spirometry data tend to 
overestimate the prevalence compared to patient self-
reported diagnoses (6). 

 Our fi ndings are consistent with other studies that 
reported COPD being more prevalent in men, rural com-

munities, and in older age groups (5, 7, 28). Such gender 
and community variability in prevalence may result from 
diff erences in tobacco smoking and other risk factors such 
as higher exposure to indoor air pollution in rural settings 
due to extensive use of biomass fuel in the  traditional 
cook stove, for both cooking and heating. 

 Age is a well-established risk factor for COPD and 
we observed nearly three to fi ve times higher preva-
lence of COPD among ages 60 years or older compared 
to ages 40 to 49 years. A similar steep increase in COPD 
prevalence by age has also been reported by others (29). 
Bangladesh is undergoing a rapid demographic and 
epidemiological transition in which mortality and mor-
bidity due to non-communicable diseases are increas-
ing (30). Th ese shifts have great implications for COPD 
as it occurs more often in older than younger people. 
Older males in Bangladesh appear to be especially more 
susceptible to COPD. More than 50% of adult males 
over 25  years in Bangladesh (20 million men) smoke 
compared to less than 2% of females (12). In a recent 
study it was shown that 25% of all deaths in Bangladeshi 
men aged 25 to 69 are attributed to smoking. In 2010, 
this amounted to 42,000 excess adult male deaths due 
to smoking (31). 

 Smoking is an established risk factor for COPD. Stud-
ies revealed that 10 to 15% of all smokers develop COPD 
and smokers are three times more at risk of developing 
COPD compared to never/non-smokers (18, 32). Th e 
type of tobacco smoking, duration and quantity of smok-
ing are also strong predictors of COPD (32, 33). In our 
study we found that 20 to 26% of the smokers had COPD 
(26.1% by GOLD; 19.6% by LLN). Despite signifi cant dif-
ferences in smoking history between males and females, 
more than 90% of the males with COPD (93.4% by GOLD; 
94.4% by LLN) and about 11% of the females with COPD 
were smokers (10.4% by GOLD; 12.6% by LLN). 

 Our unadjusted data showed that ex-smokers had 
higher COPD prevalence by GOLD criteria than current 
smokers, which is consistent with fi ndings from other 
studies (7, 13), but after adjustment for other variables, 
current smokers had higher odds of having COPD. Th is 
might be due to the longer duration and higher intensity 
of smoking as current smokers smoked 21.6 pack-years 
compared to ex-smokers who smoked 16.5 pack-years. 
Nearly a third of patients with COPD were non-smok-
ers, and the overall prevalence of COPD among never 
 smokers was 6.1% by GOLD criteria and 4.7% by LLN 
criteria, suggesting risk factors other than smoking might 
also play a signifi cant role in the development of COPD 
in Bangladesh. Th is requires further investigation. 

 A signifi cantly higher rate of COPD was found 
among individuals from households using biomass fuel 
compared to clean fuel (natural gas) users irrespective 
of smoking habits (Figures 3a–3b). We observed almost 
98% of the rural participants and only 4% of the urban 
participants used biomass fuel for cooking and heating. 
Among non-smoker males, COPD prevalence was not 
signifi cantly diff erent by fuel type (3.4% in clean fuel 

 Table 2.    Prevalence of COPD by different criteria and sociodemographic 
characteristics  

Total
N = 3594

COPD (By GOLD)
n = 486

COPD (By LLN)
n = 369

Age Group

 40–49 years 1535  80 (5.2)  73 (4.8)

 50–59 years 1145 156 (13.6) 129 (11.3)

 60–69 years  913 251 (27.5) 167 (18.3)

Sex

 Male 1643 362 (22.0) 266 (16.2)

 Female 1951 125 (6.4) 103 (5.3)

Area

 Rural 1833 312 (17.0) 229 (12.5)

 Urban 1761 175 (9.9) 140 (8.0)

Education

 Illiterate 1697 273 (16.1) 212 (12.5)

 Literate 1897 214 (11.3) 157 (8.3)

Occupation

 Manual 1106 275 (24.9) 200 (18.1)

 Non-Manual 2488 212 (8.5) 169 (6.8)

Income

 Low 1729 281 (16.3) 208 (12.0)

 High 1861 206 (11.1) 161 (8.7)

BMI

 Normal 1860 230 (12.4) 157 (8.4)

 Underweight  738 198 (26.8) 164 (22.2)

 Overweight/Obese  996  59 (5.9)  48 (4.8)

Smoking Status

 Never 2247 136 (6.1) 105 (4.7)

 Current  821 204 (24.8) 168 (20.5)

 Former  524 147 (28.1)  96 (18.3)

Biomass Fuel Exposure

 Biomass Fuel 1854 321 (17.3) 236 (12.7)

 Clean Fuel 1659 164 (9.9) 131 (7.9)

H/O of Asthma

 Yes  262 101 (38.5)  88 (33.6)

 No 3332 386 (11.6) 281 (8.4)

   Numbers in the parenthesis are row percentage.   
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users vs 4.6% in solid fuel users). However, COPD was 
70% more common among non-smoker females from 
biomass fuel using households compared to clean fuel 
using households (3.8% in clean fuel users VS 5.8% in 
solid fuel users). 

 In Bangladesh, males rarely cook and commonly 
spend most of their time outdoors. Females are likely 
to experience greater exposure to indoor air pollution 
caused by biomass burning in traditional cook stoves as 

most of Bangladeshi females cook for the family. Th is 
may explain the higher rate of female COPD observed 
in solid fuel using households. Our fi ndings are consis-
tent with other studies that found the use of solid fuel 
poses a higher risk of developing COPD, especially in 
women (34, 35). A recent retrospective cohort study in 
Bangladesh reported 2.4-fold higher respiratory mortal-
ity associated with biomass fuel use compared to clean 
fuel use (36). 

 Figure 3    a .  Prevalence of COPD by smoking status and type of fuel use (by GOLD criteria).  b.  Prevalence of  COPD by smoking status and type of fuel use (by LLN 
criteria).  
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 In this study, we found a strong association between 
history of asthma and COPD. History of asthma had 
7-times-higher probability of having COPD, even after 
adjusting for smoking history and other potential con-
founders. A similar association was reported in a 20-year 
follow-up study in which active asthmatics were found 
12.5 times more likely to fulfi ll criteria consistent with 
COPD (37). As shown in the present study, the risk of 
COPD was signifi cantly higher in those with both lower 
BMI and less education. It has been established that 
COPD is linked to socioeconomic status (SES), which 
is usually measured by income or educational level (34). 
However, the causal relationship between BMI and 
COPD remains largely unexplored. 

 In our study, the prevalence estimates are drawn 
from a representative subset of the population (adults 
≥40 years) using objective measures of lung function 
parameters taken with a high quality, robust spirometer 
by trained personnel following standard protocol. All 
suspected COPD cases in the community were con-
fi rmed in the clinic by post-bronchodilator spirometry, 
which ensured exclusions of those with reactive airway 
diseases or asthma. We ensured all spirograms were 
carefully examined against preset criteria by the investi-
gators before inclusion for assessment. 

 One of the limitations of defi ning COPD through 
the GOLD fi xed criteria was overestimation among the 
elderly population (38), which is refl ected in our study 
both by prevalence (Table  2 ) and odds ratios (Table  3 ). 
Such overestimation by GOLD compared to LLN  criteria 
mostly occurred in milder forms of COPD (stage I and 

II)(Figures 2a–2b). Th e lower limit of normal threshold 
(LLN) was also evaluated to defi ne COPD. Th e absence 
of a reference equation for this particular population 
was also a concern and major challenge. However, the 
NHANES-III equation with Asian population correction 
(100%) was the closest acceptable equation to detect pre-
dicted percentages of diff erent lung function parameters 
which we used to defi ne diff erent stages of COPD. 

 Th e American Th oracic Society's publication, Lung 
Function Testing: Selection of Reference Values and 
Interpretative Strategies ( 39 ) does not have a separate 
calculation for Asian or mixed ethnic group which lim-
ited us to consider the default adjustment of 100% of the 
Caucasian values for Asian population correction by the 
EasyOne spirometer (40). Few  of the suspected COPD 
cases (9%) in the community, who could be potentially 
confi rmed as COPD cases did not turn up to the clinic 
for the post-bronchodilator test which may have led to 
a slight underestimation of the true prevalence. None-
theless, this study revealed an enormous burden of 
chronic obstructive pulmonary disease (COPD) existing 
as undiagnosed cases in Bangladesh and we hope this 
information will help design targeted interventions for 
this disease and to curb future increases.  

  Conclusion 

 COPD constitutes a huge hidden burden of disease in 
people of 40 years of age or older in Bangladesh. Our 
results highlight COPD as a major public health prob-
lem in Bangladesh and call for more research and action 
to be directed toward preventive measures and inten-
sive eff orts to target smoking cessation and reduction of 
indoor air pollution due to biomass fuel burning.  
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