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Abstract

Background: The increasing burden of chronic diseases is a particular risk to countries with developing health systems. Chronic
obstructive pulmonary disease (COPD) is contributing to the burden of chronic diseases. Understanding the current prevalence of COPD
in India is important for the production of sustainable management strategies.

Aims: To provide a systematic review of studies assessing the prevalence of COPD in India.

Methods: Database searches, journal hand searches, and scanning of reference lists were used to identify studies. Studies of general adult
populations resident in India were included. Data extraction and quality assessment were carried out using pre-tested proformas. Owing
to the heterogeneity of reviewed studies, meta-analysis was not appropriate. Thus, narrative methods were used.

Results: We did not identify any studies from which we could draw a rigorous estimate of the prevalence of COPD by standard definition.
Reliable standard estimates of chronic bronchitis were only available for rural populations. We identified four studies that gave estimated
prevalences between 6.5% and 7.7%, and others suggestive that prevalences in some environmentally atypical regions may lie outside
this range. Sex and smoking status were relatively important predictors of COPD prevalence. Residential environs, age, and domestic smoke
exposure are also important, but investigation of their effect was limited by study heterogeneity.

Conclusions: Although limited by the number and heterogeneity of studies and their unsuitability for meta-analysis, we found the most
rigorous existing estimates of the general prevalence of chronic bronchitis in rural areas to lie between 6.5% and 7.7%. These figures
are unlikely to apply to all Indian subpopulations, so the general prevalence of chronic bronchitis in India remains unknown. Accurate
estimates of the prevalence of chronic bronchitis/COPD from across the country are required to supplement existing data if optimal
management strategies are to be devised.
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impact of chronic diseases on health systems."?

Low- and middle-income countries already shoulder much of the
burden of COPD. Ninety percent of COPD deaths occur in these
countries* — not insignificant when COPD accounted for 5% of deaths
(globally) in 2005* — and COPD s predicted to become the third leading

is available online at www.thepcrj.org

Introduction

Chronic obstructive pulmonary disease (COPD) is one of several
chronic diseases that are becoming increasingly problematic
worldwide. Their increasing burden and monetary cost are a
particular risk to low- and middle-income countries. If trends
continue unabated, chronic diseases have the potential to
overwhelm health systems and state economies. Several high-level
international organisations have expressed their concern about the

cause of death worldwide by 2030.° These countries also suffer higher
numbers of COPD-associated disability-adjusted life years.®

The reasons why chronic diseases are becoming so problematic
are certainly associated with increasing prevalences in some cases,
but this has not been well established for COPD.” The impact of
COPD on health systems could also be increasing due to a greater
ability and capacity to manage the disease, the frequency of
exacerbations, and enhanced survival of patients.
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COPD in India

Each of these considerations may be relevant in India where little is

known regarding prevalence trends. Indeed, even the current

prevalence is not well understood, although a series of studies

collected by Murthy and Sastry® and Jindal® have suggested that it

may average around 5% in the adult population with higher rates

in smokers, males, rural areas, depending on the type of domestic

fuel use and socioeconomic status. The size and diversity of the

Indian population hinders prevalence estimates, but they are

important as COPD inflicts a relatively high morbidity on India.®

Satisfactory prevalence estimates and reasonable future predictions

will help India to manage this problem adequately.

Review aims

We aimed to review the prevalence of COPD in India. This has not,

to our knowledge, been the subject of a systematic review

previously, and scoping searches indicate that several study results

have become available since the most recent published reviews of

the topic in 2005 and 2006.%°

We aimed to address the following questions:

1. What is the prevalence of COPD in India?

2. What has been the trend in prevalence across the last 30 years?

3. Are prevalence/time trends associated with age, sex, urban/rural
location, smoking status and/or domestic fuel exposure?

Methods

The review was conducted according to the relevant aspects of the
PRISMA  guidance™ (see Appendix available online at
www.thepcrj.org). Following scoping searches a review protocol
was developed, describing the search strategy and methods for data
collection and analysis.

The review questions above were deconstructed to identify
PICOS elements used to generate search terms (see Table 1). The
search strategy was trialled before use to determine that existing
related well-cited articles would be returned and changes made
before the final search was performed.

Search

The PICOS identifiers in the research questions and related terms
listed in Table 1 were used to search the Medline and Embase
databases via PubMed and Ovid, respectively. The search was carried
out on 8 July 2011 and updated on 22 December 2011 without
restriction on language of publication, study design, publication

type, or publication status. Only studies published since 1980 were
included as our interest was in the recent situation, and earlier
publications were also relatively few and difficult to access. In
addition, the available online content (from 1980 onwards) of the
journals Respiratory Medicine: COPD Update, COPD: Journal of
COPD, International Journal of COPD, Lung Indiia, Indian Journal of
Chest Diseases and Allied Sciences, Respiratory Medicine, Thorax,
and the National Medical Journal of India were hand searched
during June 2011. Reference lists of included papers, as well as
review articles/editorials identified in the searches, were scanned.
Selection

We included studies of general populations from any area of India.
Studies that estimated the prevalence of chronic bronchitis were
also included as this has been a commonly used proxy in
epidemiological studies owing to its relative ease of diagnosis.
Studies of specific occupational groups, hospital/clinic-attending
populations, and review articles without novel synthesis were
excluded.

To determine study eligibility, the titles and abstracts of all search
results were screened by one reviewer. Studies accepted at this point
were reviewed fully and progressed either to data extraction or
exclusion. Exclusions were made according to the criteria above and
where the available data were not COPD-specific (see Figure 1).
Data extraction
Two separate proformas were used to extract the basic study data
and quality-related data (see Box 1). The quality proforma was a
modified version of the checklist recommended by the Centre for
Reviews and Dissemination, York." The proformas were tested on a
subset of the papers and iterations made before being used for final
data collection.

One reviewer carried out the extraction of basic study data. The
results were checked by a second reviewer and concerns remedied
by rechecking to reach a consensus decision. Two reviewers
independently performed the extraction of quality data before the
results were collated. Inconsistencies were resolved by discussion
with an independent reviewer.

Prevalence data were recorded as overall general population
prevalence where possible. Study of the effects of the major COPD
risk factors (smoking and domestic smoke exposure) and important
determinants (age, sex and location of residence) on prevalence
were also noted.

Table 1. PICOS identifiers from research questions (‘key terms’) and database- and thesaurus- derived alternatives

(‘additional terms’) used to generate database searches

P | C O S
Key terms | All populations n/a | n/a | Prevalence COPD All
resident in India
Additional | India n/a | n/a | Prevalence, frequency, rates*, : COPD, COAD, chronic obstructive pulmonary disease, All
terms proportion, preponderance chronic obstructive airway disease, chronic obstructive
generated airways disease, chronic obstructive lung disease,
chronic bronchitis, ‘bronchitis, chronic’, emphysema*,
chronic airflow obstruction*, ‘airflow obstruction*, chronic’

Asterisks indicate where all database terms based on the attached stem were included. Terms within each column were distinguished using the OR function,

and the terms in different columns combined using the AND function.
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Figure 1. Flow chart demonstrating handling of papers

returned by Search 1. Chart adapted from Moher et al.™
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Box 1. Data extraction and quality assessment checklists.
The numbers beside the quality assessment criteria are

used to indicate the 11 points used to generate the
quality scores presented in Tables 2 and 3

General data extraction Quality assessment checklist

Quality assessment
Two reviewers used the extracted quality data to independently
grade each aspect of the assessment as ‘good’, ‘poor’, or ‘non-
assessable’. Disagreements were resolved by discussion and
consensus decision. Where the combination of the number of
‘poor'/'non-assessable’ ratings and main reasons for concern were
deemed sufficient to question the reliability of the study, the study
was excluded from a secondary analysis (see below).
Data synthesis
As anticipated on preliminary searching, study designs were too
heterogeneous to allow useful meta-analysis. Thus, a narrative
approach was used. The data were summarised in tables and
analysed twice (before and after exclusion of studies where quality
was of concern).
We aimed to assess the studies with regard to:
e Number of studies and time trends in production and quality
® Time trends in prevalence
® Prevalence by subgroup (age, sex, urban/rural location, smoking
status, domestic fuel exposure)
Proposals were formed based on general initial analysis outcomes
and inconsistencies examined. Finally, comparisons were made
between results of the analyses before and after studies with quality

PRIMARY CARE RESPIRATORY JOURNAL
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e Study dates (or publication 1. Type of report
date if not available) 2. Clear aims/objectives
e Study design 3. Clear and appropriate

methods, including
sampling/recruitment (4),
inclusion/exclusion criteria
(5), and data collection
Appropriate and rigorous
analysis

Outcomes not reported, or
additional outcomes

e Type of report

e Number of participants
(enrolled, excluded and lost
to follow up)

e Participant characteristics 6.
(including age, sex, smoking
status, exposure to domestic 7.
fuels, and socioeconomic

status, where available) reported

e Study setting (location, and 8. Risk of bias in selection
urban or rural) 9. Risk of bias in

e Definition of diagnosis used measurement and

® Measurement/assessment outcomes
tool 10. Limitations discussed

e Qutcomes (including 11. Funding information and

information regarding
conflicts of interest

subgroup data for age, sex,
urban/rural residence,
smoking status and domestic
fuel exposure where
available)

concerns were excluded. Where data were insufficient to allow
narrative synthesis, display and discussion of the data sufficed.

Results

Our initial search identified 351 papers for review. Figure 1 displays
the handling of search results; 16 papers were finally deemed
suitable for inclusion. The data extracted from studies without quality
concerns are summarised in Table 2, and the remainder in Table 3,
with the main quality concerns noted. Of the 16 papers reviewed,
five were undertaken/published in the 1980s, four in the 1990s, and
seven in the 2000s. Quality ratings were generally higher in more
recent studies.

The possibility of a time trend in study quality and further
variability between studies made it difficult to consider time trends
in COPD prevalence. The studies reviewed were undertaken in
urban, rural and mixed populations, in sites reaching from Kashmir
to Tamil Nadu. The age ranges of the studied populations were
varied, and the male portion of the populations ranged from 39%
to 68% — especially important given the differential prevalence of
smoking between men and women (see Tables 2 and 3). Where
reported, rates of ‘current smoking’ varied between 3.8% and
73.1% in males and 0% and 28% in females, and rates of domestic
smoke exposure between 36% and ‘ubiquitous’.

The definition of COPD was a further complication in the
comparison of prevalence estimates. Traditionally, chronic bronchitis
is defined as cough with expectoration ‘occurring on most days for
at least 3 months of the year for at least 2 consecutive years'” and
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Table 2. Studies of prevalence of chronic obstructive pulmonary disease in India without quality concerns
Reviewed studies of prevalence of chronic bronchitis (CB) and/or chronic obstructive pulmonary disease (COPD) in

India. All were cross-sectional studies. Population characteristics and smoke/pollution exposure data are entered as
available. The numbers following the different quality options (G, P, N) indicate the number of quality assessment
points (see Box 1) rated as such

Ref | Study dates/ Population size, characteristics i. Disease assessed (COPD or CB) Outcomes Quality
location and smoke/pollution exposure ii. Methods of assessment (if not
questionnaire)
iii. Definition of disease

12 | P2010; n = 900; 50.3% male; >40 years i.CB Overall prevalence: 7.1% (11.1% males; G: 10;

Karnataka (R) Ever smokers: 71.9% males; 0% iii. >40 years, smoke/fuels exposure, and 4.5% females) P:1
females (but 55% passive); >20 whistling in chest/breathless/cough for >3 | T prevalence in smokers, males, and with
years biomass fuel exposure: months/year for >2 years 1 age (S); additive effects of domestic fuels
80.9% females and passive smoking (S)

13 P2006; n = 35295; 51.6% males; >35 i. CB Overall: 4.1% (5% males; 3.2% females) G: 10;
various years; 52% U; smokers: 43.8% iii. productive cough on most of the days 1 prevalence in males, (passive) smokers, P:1
locations males, 4% females; 36% for at least three months in a year for >2 | with Tage, lower SES, R residence (S);

U+R cooking fuel exposed consecutive years additive effects of passive smoking and solid
fuel use (S)

14 2003-5; n = between 2000-3000; i. CB ( although unclear) U prevalence: 1.8% G: 10;
unclear U + between 34 and 47% male; >65 iii. morning productive cough for at least | R prevalence: 7.6% N: 1
R locations years 3 months of year, plus ‘clinical assessment’

15 2002-3; n =293; >60 years; 61.8% male; i. CB Overall prevalence: 7.5% (8.8% males; G: 6;
Dibrugarh current smokers: 3.8% males, iii. productive cough + wheeze for >3 5.4% females) P:1;
(L) 1.8% females months of >3 consecutive years Smokers ‘2.7 x more likely to have N: 4

respiratory disease’

16 2001-2; n = 1330 (665 each U + R); i. CB Overall prevalence: 9.1% (11.1% males; G: 5;
U+ RH. 59.47% male; >18 years iii. ‘defined based on clinical case definition| 6.1% females) P: 2;
Pradesh given by MRC’ 1 prevalence in males, smokers, with age, N: 4

R residence, use of wood/cow dung fuels (S)
17 P2001; n=4171; >18 years; 56.6% i. CB (NB. no separate data for COPD Prevalence (lower-pollution zone): G:7;
Delhi (U) male alone) 0.8- 3.1% in males, 0.3-2.1% in females P: 4
All lived in same area for at least ii. Questionnaire and spirometry Prevalence (higher-pollution zone):
10 years iii. productive cough most days for >3 0.5-4.6% in males; 1.1-5.9% in females
consecutive months over past >2 years No prevalence difference between pollution
zones

18 1999-2000; n =200 (100 each U + R); >60 i. COPD Overall prevalence: 42% G: 10;
U+R years; 49% male (U + R) ii. History, examination, medical records, U population: 36.7% males, 31.4% females | N: 1
Haryana medications R population: 57.1% males, 43.1% females
state iii. Based on reported illness, examination,

records, medication

19 P1994; n = 286 Gujjars, 274 non-Gujjars; i. CB Overall prevalence CB: 7.68% (Guijjars: G: 5;

Kashmir (R) >15 years; region ‘free ii. History, plus spirometry if CB diagnosis 10.14%, non-Guijjars: 5.11% (difference S, P: 3;
from...pollution’ iii. CB: ‘productive cough on most days >3| in both sexes)) N: 3
Gujjars: 54.2% male; 58.04% consecutive months of 2 successive years’ | | prevalence in: low SES, overcrowding,
well ventilated homes; 21.33% (NB. spirometry performed, but no Gujjar smokers (NS), non-Gujjar smokers,
smokers (all male); non-Gujjars: definitions of airway obstruction given) lower housing class, poorly ventilated
49.6% male; 95.99% well homes, and Idomestic smoke exposure (S)
ventilated homes; 41.61%
smokers (most male)

20 | P1982; n = 1424; >20 years; i. CB Overall prevalence CB: 6.5% (8.1% males, | G:7;
Uttar 54.4% male; current smokers: iii. ‘history of productive cough for about | 4.5% females) P: 2;
Pradesh (R) 73.1% males, 12.0% females; 3 months a year, during last 2 years’ Higher prevalence in males (S) and N: 2

never smokers: 14.8% males, smokers (S)
85.8% females

U=urban; R=rural; MRC=Medical Research Council; SES=socioeconomic status; NS=non-significant; S=significant; G = good; P = poor; N = non-assessable’

and chronic bronchitis separately and identifies the estimate as
deriving from an urban and/or rural population.

Prevalence of COPD

The results obtained were varied. This is likely to be at least partly
due to definitions of disease. For example, one study found the
prevalence of airway obstruction to be relatively high (58.5%), but it
is not clear that all obstruction was associated with symptoms so it

COPD is defined as this plus spirometric evidence of chronic airway
obstruction.” Five studies reported so-defined prevalences of chronic
bronchitis rather than COPD.">'"71%2° No studies reported prevalences
of COPD alone, but five reported those of chronic bronchitis and
COPD.###2 The remaining six studies reported prevalences of
COPD and/or chronic bronchitis with less traditional'>'>"® or ill-
defined'?"% definitions. Table 4 lists prevalence estimates of COPD
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Table 3. Studies of prevalence of chronic obstructive pulmonary disease in India with quality concerns
Reviewed studies of prevalence of chronic bronchitis (CB) and/or chronic obstructive pulmonary disease (COPD) in

India. All were cross-sectional studies. Population characteristics and smoke/pollution exposure data are entered as
available. The numbers following the different quality options (G, P, N) indicate the number of quality assessment
points (see Box 1) rated as such. The main quality concerns are entered after these ratings, in parentheses

Ref | Study dates/ | Population size, characteristics | i. Disease assessed (COPD or CB) Outcomes Quality scores

location and smoke/pollution exposure | ii. Methods of assessment (main concerns
iii. Definition of disease in parentheses)

21 P2010; n = 201; 39% male; >35 years; i. COPD AO in 58.5% ('51% mild, 6% G:1;P:3;N: 7
West Bengal ‘ubiquitous’ indoor stove use ii. Questionnaire and spirometry moderate, 1.5% severe) (abstract; lack
(R) iii. Disease severity classified ‘according to | ‘history of current smoking...associated | of information)

British guidelines’ with ...AO’
22 P1999; n = 1140; >30 years; 55.1% i. CB and COPD Overall prevalence CB: 5.7% G:2;P:4;N: 5
Kashmir (U) male; cold area ‘requiring ii. History, chest examination, spirometry Overall prevalence COPD: 5.2% (lack of
relatively much heating’ if CB diagosis (45.7% mild, 34.29% moderate, information
(kerosene, gasoline and other iii. CB: Productive cough for > 3 11.4% severe) regarding
fuels); 52.3% smokers months/year over last 2 years; COPD: CB | T prevalence with T age, in smokers, methods and
+ FEV1/FVC: 65-74% (mild), 50-64% and those with poorly ventilated homes | analysis)
(moderate) or <50% (severe) (S)

23 1990; n = 1475 (846 U, 629 R); i. CB and COPD Overall prevalence CB: 3.6% (5% G:7;P:2;N: 2
Chandigarh >15 years; 39.3% male ii. Questionnaire, examination and PEFR males, 2.7% females) (follow-up study,
City and Males: 24.9% smokers iii. CB: productive cough for >3 Prevalence higher in smokers and R population
Mullanpur months/year for >2 consecutive years; women (S) characteristics
(U +R) COPD: CB plus PEFR < population mean Overall prevalence COPD:1.8% unclear;

minus 1.65 SD 1 prevalence in smokers (S) selection
unclear)

24 P1987; n = 4129: 50.3% male: i.'CB’ Prevalence of CB: 4.5, 4.5, 2.3 and G:1;P:7:N: 3
Mumbai 1 to >45 years ii. Questionnaire, examination and 5.0%, in high, medium and low SO2 (objectives,

U +R) High SO area: 21.4% males spirometry and R areas respectively analysis and
smokers, 21% wood/coal use; iii. Not provided, but questionnaire some elements
medium SOy area: 20.8% males | 'patterned after BMRC respiratory NB. Spirometry results for the COPD of methods
smokers, 6% wood/coal use; low | proforma 1976’ population alone not provided unclear)

SO3 area: 17.7% males smokers,
0.1% wood/coal use; R
population:15.6% males
smokers, 96% wood/coal use

25 | 1981-86; n = 9946; >30 years; 48.8% i. CB and COPD Overall prevalence CB: 3.3%; G4, P:2;N: 5
Tamil Nadu male; villages ‘generally free ii. Questionnaire and PEFR 1 prevalence CB in males (4.1 vs 2.6%) | (parts of
(R) from atmospheric pollution’; no iii. CB: Productive cough + wheeze and with ] age (S) methods and

smoking in females lasting for >3 months of >2 consecutive Overall prevalence COPD: 2.5% (3.3% | analysis unclear,
years; COPD: CB plus AO: 60-69% males, 1.8% females); mild: 16.3% information from
(mild), 50-59% (moderate), or <50% males, 21.9% females, moderate: 17% | family members
(severe)of normal males, 18.1% females, severe: 47.7% if participant
males, 31.4% females; | prevalence unavailable)
severe AO in smokers (S)

26 P1986; n = 446; 68.2% male; 18-80 i. CB and COPD Overall prevalence CB: 20.9% (21.7% G:2;P:4;N: 5
Himachal years; 60.5% males, 28% ii. Questionnaire and spirometry males; 19.0% females); overall (lack of
Pradesh (R) females current smokers; poorly ji. CB: defined by MRC prevalence COPD: 8.3% (7.2% males, information re.

ventilated homes; ‘indoors most questionnaire/criteria; COPD: CB plus 10.5% females) methods and
of day for up to 4-6 ‘abnormal FEV1’ (<1.5 L for males, <1 L 1 prevalence CB and COPD in males analysis)
months/year’ due to weather for females) (S), and with T age (significance

unclear)

27 | p1981; n=2825; >16 years; 51.3% male; | i. CB and COPD Prevalence CB: non-smokers: 0.89% G:1; P:5N: 5
Chandigarh non-smokers: 69.4% males; ii. Questionnaire and PEFR males, 1.6% females; smokers: males: | (limited
City (U) 99.3% females; smokers: 30.6% | iii. CB: diagnosis by MRC 9.9% information re.

males questionnaire/criteria; COPD: CB plus AO Prevlance COPD: 0.60% male non- objectives,
Cooking habits of females: (PEFR thresholds reported elsewhere, but | smokers; 4.27% males smokers; methods and
28.2% fas; 39.5% kerosene; not available) 1.02% female non-smokers analysis)

29.4% kerosene + coal

U=urban; R=rural; SD=standard deviation; FEV1=forced expiratory volume in 1 second; FVC=forced vital capacity; PEFR=peak expiratory flow rate, MRC=Medical

Research Council; AO=airway obstruction, NS=non-significant; S=significant; G = good; P = poor; N = non-assessable’

may not be an estimate of COPD per se, despite the suggested
investigation aims.?’ A second study reporting high prevalence rates
used a relatively wide definition of COPD'™ and another did not
report the spirometric criteria used.?” All other studies identified were
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Prevalence of chronic bronchitis

We found prevalences of chronic bronchitis to vary between 3.3%
and 20.9% in the general population, with all values except this
latter figure falling at or below 9.1%. The figures are displayed
under ‘urban/rural’ categorisation in Table 4 and these categories are
discussed separately here.

In urban areas, prevalences up to <9.9% were reported.
However, after exclusion of studies with figures for only urban and
rural areas combined or where only a range was provided and those
with quality concerns, only two studies remained. These reported
prevalences of 1.8%™ and 7.5%." The diagnostic criteria for one
study were unusually wide, which was possibly the reason for its
higher estimate. The 1.8% estimate is consistent with the others but
is reasonably low, particularly as it was derived from an elderly
population where relatively high levels would be anticipated, even if
only due to the prevalence-incidence bias associated with chronic
diseases. Potentially, the ‘clinical assessment’ included in the study
did involve assessment of airway obstruction and the figure quoted
relates to COPD, but this is not clear.

Our better estimates of prevalence of chronic bronchitis therefore
come from rural populations. Two studies gave a relatively high
estimate'®* and another a relatively low estimate.? Suggestions from
the authors that these populations were exposed to relatively high

levels of domestic pollution and relatively low levels of atmospheric
pollution, respectively, may account for this. Estimates from studies
without quality concerns were otherwise in relatively good agreement
— between 6.5% and 7.68% where specific figures were available.

Given the difficulties in interpretation of many of the urban
population estimates, we cannot conclude that we have observed
different prevalences in rural versus urban regions, although within-
study comparisons would certainly suggest this may be the case,
with higher prevalences in rural areas.”*'®
Age
The prevalences of COPD and chronic bronchitis observed by age
category are shown in Table 5. Surprisingly, there was no obvious
association with age for either disease. In the case of COPD, the two
studies without quality concerns may have been indicative of higher
prevalence with advancing age, but the suggestion is confounded by
ill-defined diagnostic criteria in one case and unusually wide criteria
in the other.

With regard to chronic bronchitis, the lack of association with
age is striking. Some association would be anticipated in any chronic
disease. Although this is clearly observed within studies, 62222
lack of between-study trends (even when those with quality
concerns are excluded) suggest that other variables have a greater
impact on prevalence.

Table 4. Prevalence estimates for COPD and chronic bronchitis in rural and urban areas
Estimates are noted as specific ‘rural’ or ‘urban’ prevalences where possible, as ‘<’ or ‘>’ a mixed (urban/rural)
estimate where specific estimates have not been made, but a significant difference between residential environments

found, or as an estimate from a mixed urban/rural population where further specifics were unavailable. Estimates
are listed in date order, using date of study where given, or otherwise date of publication (identified by prefix ‘P’).
Spirometric diagnostic thresholds for diagnosis of COPD are given in parenthesis after the estimates where available

Ref | Date of COPD Chronic bronchitis
study/
publication Rural Urban Rural Urban
21 P2010 58.5% (NR)
12 P2010 7.1%
13 P2006 >4.1% <4.1%
14 2003 - 2005 7.6% 1.8%
15 2002 - 2003 7.5%
16 2001 - 2002 >9.1% <9.1%
17 P2001 0.3-5.9%
18 1999 - 2000 43.1-57.1% (NR) 31.4-36.7% (NR)
22 P1999 5.2% (FEV1/FVC < 0.75) 5.7%
19 P1994 7.68%
23 1990 1.8% (PEFR < mean minus 1.65 SD of population) 3.6%
24 P1987 5.0% 2.3-4.5%
25 1981 — 1986 2.5% (PEFR < 70% of ‘predicted normal’) 3.3%
26 P1986 83% (FEV1 < 1.5 L (males) or < 1 L (females)) 20.9%
20 P1982 6.5%
27 1981 0.6-4.27% (NR) 0.89-9.9%

NR=not reported; FEV1=forced expiratory volume in 1 second; FVC=forced vital capacity; PEFR=peak expiratory flow rate; SD=standard deviation.

Studies of quality concern (see Methods) are entered in italics.
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Sex

Within-study testing was again suggestive that both COPD and
chronic bronchitis are more frequent in males than females. This was
not evident between studies for COPD, but, in studies of chronic
bronchitis, males did have generally higher estimated rates of
disease once those with quality concerns were excluded.
Smoking and domestic smoke exposure

The effect of smoking was considered in 11 studies and the effect
of domestic smoke exposure/poor ventilation in six. Both were
positively associated with disease in all cases. The absolute figures
are difficult to interpret when there are considerably higher rates of
smoking in males, higher rates of domestic smoke exposure in
females, and putative synergistic effect of domestic smoke
exposure and smoking. Nevertheless, the effect of smoking does
seem to be of considerable magnitude regardless of study setting.
The effect of domestic smoke exposure seems to be more sensitive
to the sampling frame.

Discussion

Main findings

We planned an investigation to determine the prevalence of COPD in
India, any time trends in prevalence, and effect of subgroup. A key
finding was the paucity of data and inconsistency in study setting and
population characteristics. Figure 2 shows the 10/28 Indian states in
which studies have been performed. Study quality was also variable
and of concern in 7/16 cases, although more improved in recent

years. Because of these issues, we were unable to give a useful
estimate of COPD prevalence or to draw conclusions regarding time
trends of COPD prevalence. Assessment of subgroup effect was
severely limited. We were not able to give any prevalence estimates
with measures of confidence.

It was disappointing that we did not identify any study that
could provide a rigorous estimate of COPD prevalence using a
relatively standard definition. We were better able to review
prevalences of chronic bronchitis, particularly in rural populations.
This was most consistently reported as between 6.5% and 7.68%,
but higher and lower figures were also reported and potentially
associated with peculiarities in the environments of the studied
populations. That particular subpopulations may have quite
different prevalences has been shown in relatively controlled
study.”

Although several of the reviewed studies themselves
demonstrated higher prevalences in rural versus urban regions, lack
of suitable urban studies hindered any further analysis in this regard.
Similarly, we could not convincingly demonstrate an effect of age or
domestic smoke exposure further than that suggested by individual
studies. Only sex and smoking status seemed to show an effect on
the prevalence of chronic bronchitis great enough to be evident
despite the heterogeneity between studies, potentially suggesting
that they are of relatively great effect. As nearly all smokers in the
reviewed studies were male, it is unclear to what extent the effect of
these variables may be mediated through each other.

Table 5. Prevalence estimates for COPD and chronic bronchitis by age range
Prevalence estimates listed by age range of samples. Age ranges of the particular studies start between the ranges

given below. Only study 24 had an upper limit (of 80 years)

Ref | COPD Chronic bronchitis
>60 years >30-35 years >16-18 years >60 years >30-40 years >15-20 years >1 year
21 58.5%
12 71%
13 4.1%
14 1.8-7.6%
15 7.5%
16 9.1%
17 0.3-5.9%
18 | 31.4-57.1%
22 5.2% 5.7%
19 7.68%
23 1.8% 3.6%
24 2.3-5.0%
25 2.5% 3.3%
26 8.3% 20.9%
20 6.5%
27 0.6 -4.27% 0.89-9.9%

NR=not reported; FEV1=forced expiratory volume in 1 second; FVC=forced vital capacity; PEFR=peak expiratory flow rate; SD=standard deviation.

Studies of quality concern (see Methods) are entered in italics.
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Interpretation of findings in relation to previously
published work

Although a systematic review of COPD prevalence in India has not,
to our knowledge, been carried out previously, Jindal reviewed some
of the literature in 2006° and Murthy and Sastry in 2005.° Neither of
these studies involved any synthesis but, in an earlier review, Jindal
suggested a median COPD prevalence of 5% in males and 2.7% in
females.® In fact, these estimates are probably solely for chronic
bronchitis and thus are below those we have presented. This may be
because our estimate was drawn from entirely different studies:
almost all of the newer studies they reviewed are included in our
study but none were included in the analysis due to quality concerns.

Comparisons with other countries are difficult as estimates from
many neighbouring countries as well as India are lacking. However,
in 2003 a Regional COPD Working Group used prevalences of
various risk factors to estimate the prevalence of COPD in the whole
Asia-Pacific region.” Their estimate was 6.3%, in keeping with our
observations here. This study was also indicative that COPD rates in
India are similar — or perhaps slightly higher — than those in Europe
and North America, but potentially lower than in some neighbouring
countries. In contrast, data from the Burden of Obstructive Lung
Disease (BOLD) study indicate that the prevalence in more developed
countries may be slightly higher than those in India.*

Of course the burden in India is nevertheless relatively great® and
may be expected to increase as the population ages. However, the
Indian population is currently relatively male and there are relatively
high levels of use of indoor fuels and inadequate ventilation.
Political, social, and economic climates will be important, but
hopefully advances in these areas can help stem any growth in
COPD prevalence. Popularity of smoking will also be important. Only
as trends in these variables become easier to predict will trends in
COPD become similarly so.

Strengths and limitations of this study

Although the low number and heterogeneity of the reviewed studies
were a notable outcome in themselves, they did have a considerable
effect on the extent to which this review could be undertaken as
planned. Further limitations on our results were imposed by (1)
aspects of the review methodology and (2) further issues concerning
the availability of supplementary information. The methodology was
constrained in particular by the subjective aspect of quality
assessment and use of quality ratings, and the lack of
appropriateness of data for meta-analysis. With regard to availability
of supplementary information, it seems unlikely that we have had
access to all available data as the BOLD database is suggestive that
additional prevalence studies in India — not obviously widely available
- have been completed.®

However, it is likely that through our thorough and systematic
approach, we have identified most of the available data and,
although the data were not suitable for meta-analysis, the
systematic approach is a useful and clear method for providing a
data summary and clearly demonstrating where gaps exist.
Implications for future research, policy and practice
In order to obtain a better understanding of the prevalence of COPD in
India, it would be useful to use prospective, ongoing, standardised data

PRIMARY CARE RESPIRATORY JOURNAL
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Figure 2. States in which studies have been conducted.
States wherein prevalence of chronic obstructive
pulmonary disease/chronic bronchitis has been
estimated for subpopulations are indicated with black
dots

collection — preferably from samples of the entire population, including
those that do not typically access healthcare — to assess prevalence and
time trends, including by subgroup. Such basic information would
provide a useful background on which study of more subtle themes —
such as those relating to the nature of disease amongst subgroups and
how best to target resources — could be based.

The difficulty in sampling the ‘entire population’ of such a
diverse country is acknowledged, particularly when the distribution
of important variables such as smoking, domestic smoke exposure,
and outdoor pollution is ill-defined. A useful starting point would be
to define the various major ‘types’ of population in the country
(based, for example, on natural environment, socioeconomic status
and ethnicity), and to begin ongoing, rigorous, standardised
measurements of prevalence in a series of areas which, when
combined, could give an approximation of the general country
prevalence. Moreover, this would help demonstrate different
prevalences/trends between the types of region and thus where
different management approaches might be useful. Implementation
of data collection as an ongoing part of clinical practice would be
optimal but perhaps still impractical, at least in some areas where
repeated cross-sectional studies may be required meanwhile.
General population cross-sectional studies would also have the
advantage of detecting cases that would not otherwise present to
healthcare services.

Conclusions

The current prevalence of COPD in India is unclear. Accurate
estimates of current/future disease prevalence are required for
optimal strategies to mitigate growth and effects of disease to be
devised. Thorough standardised prospective ongoing epidemiological
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study of the many and various Indian subpopulations will be
necessary. Understanding current prevalences of risk factors and their
likely trends will also be helpful. Once a background of rigorous
general prevalence estimations is in place, there will be opportunity
to investigate the variations associated with particular
subpopulations.
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Appendix. PRISMA 2009 Checklist continued
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