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Background: The Sustainable Development Goals and the National Health Policy of India aim to reduce premature mortality from noncommunicable
diseases (NCD) by one-third in the next decade and by 25% by 2025, respectively. Among NCDs globally, chronic obstructive pulmonary disease (COPD)
is a major contributor to death and disability. This underscores the need to understand the burden of COPD at the national level by synthesizing evidence
and collating the state-wise COPD data to estimate the prevalence of COPD and to highlight the associated risk factors to inform policymakers.
Method: The systematic literature search will be carried out in PubMed, Cochrane, Scopus, Web of Science, CINAHL, and ProQuest databases with
restrictions for studies published between 2000 and 2020 and available in English. Cross-sectional or cohort studies conducted in and among the Indian
population aged 30 years and above will be included. Case reports, randomized trials, meta-analysis, commentaries, and qualitative studies will be excluded
from the review. Quality assessment of the included studies will be performed using New Castle Ottawa scale and adherence to reporting standards will
be checked using STROBE checklist for Observational Cohort and Cross-Sectional Studies.
Discussion: Prevalence of COPD in the population aged 30 years and above, diagnosed through spirometry and nonspirometry, will be compared and
reported and a meta-analysis will be performed to obtain pooled prevalence rates of COPD and the risk factors associated with COPD.
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INTRODUCTION
According to the Global Burden of Disease study (2017) [1], between
1990 and 2017, there was a global reduction in mortality due to maternal
and neonatal disorders, enteric infections, and tuberculosis and a rise in
deaths due to noncommunicable diseases (NCDs). As reported in the
study, the leading causes of early deaths among NCDs are ischaemic
heart disease, stroke, and chronic obstructive pulmonary disease (COPD)
[1]. COPD is a common, preventable, and treatable NCD characterized
by persistent respiratory symptoms and airflow limitation due to abnormalities in the airway and (or) alveoli [2]. The study [1] reported that in
2016, worldwide cases of COPD were over 250 million. From 1990 to
2015, the global prevalence of COPD increased by 44.2% [3]. In a systematic review and meta-analysis, Halbert et al. [4] reported the pooled
prevalence of COPD from 37 studies is 7.6%, and pooled prevalence
from 26 spirometry estimates is 8.9%. Meta-analysis estimates from 123
globally searched studies reported the COPD prevalence rates among
people aged 30 years and older is 11.4% [5].
In 2015, nearly 3.2 million global deaths were reported due to COPD
(i.e., 5% of overall deaths) with an increase of 11.6% in deaths due to
COPD as compared to 1990. Globally in 2015, 63.9 million disability-adjusted life years (DALYs), which is defined as the sum of years
of potential life lost due to premature mortality and the years of productive life lost due to disability [6], were reported due to COPD.

This represented 2.6% of the entire global burden of disease [3]. Along
with DALYs, COPD also affects the health-related quality of life of
COPD patients. Among COPD patients, quality of life deteriorates with
the progression of disease due to a decline in lung function, worsening
symptoms, and presence of risk factors, which leads to gradual impairment of physical performance [7, 8]. Besides disease burden, COPD
contributes to the economic burden in terms of direct and indirect
costs related to disease management. Working-age group (18–65 years)
patients with COPD have higher direct and indirect costs and were
more resource-intensive [9].
Previous evidence revealed an overall prevalence of COPD in
low- and middle-income countries (LMICs) was 9.2% (1.2% to 15.4%)
[10]. Meta-analysis estimates found the prevalence of COPD among
patients 30 years and older was 10.6 in LMICs [5]. More than 90% of
COPD-related deaths occur in LMICs [11]. India has a population of
nearly 1.2 billion across 36 states and union territories [12]. Few studies
have been conducted in India to report the disease burden due to
COPD, and the prevalence of COPD varies widely, representing a large
public health problem. The global burden of disease study for India
reported the prevalence of COPD increased from 3.3% (28.1 million
cases) in 1990 to 4.4% (55.3 million cases) in 2016 [13].
COPD is the second most common cause of NCD-related deaths in
India, with the age-specific prevalence of COPD increasing rapidly after
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the age of 30 years. It was noted that the prevalence of COPD among
individuals between 5 and 29 years ranged from 0.1%–0.9%, which
increased to 1.6%–28.3% among the population aged 30 years or more
[13]. From 2007 to 2017, the percentage change in death and premature
death due to COPD is over 39% and 37%, respectively [14]. In India,
COPD is the second most leading cause of DALYs with the 36% mean
percentage change in the number of DALYs from 1990 to 2016 [15]. The
rate of DALYs per case due to COPD was 1.7 times higher than the
global average in 2016 [13]. Previous research studies from India suggest
the economic impact in terms of direct and indirect cost is on the higher
side (direct medical cost: Rs. 29,885 ± 11,995.33 or US$300–500
approximately; direct nonmedical cost: Rs. 7,441.25 ± 2,228.90 or
US$90–155 approximately) and is associated with absenteeism at the job
for a significant duration of time [16, 17]. A study conducted on COPD
patients by Mahmood et al. in Uttar Pradesh reported that 56.5% of
patients were nonsmokers, indicating the major role of second-hand
smoke and other risk factors [18].
A field survey was conducted among 44,387 individuals in Bangalore
and reported a 4.36% prevalence of COPD and found an increasing
trend of COPD as individuals grow older [19]. Another cross-sectional
study was conducted among 1200 adults and reported a 10% prevalence
rate of COPD in Delhi [20]. Moreover, in 2001 Jindal et al. reported a
huge variation in the prevalence of COPD ranging from 2% to 22% in
men and 1.2% to 19% in women through population-based studies
across India [21]. Evidence from the studies done among women in
24 villages of central India reported a 2.7% prevalence of chronic bronchitis and variation amongst social determinants of health (e.g., age,
socioeconomic status, and exposure to pollution) [22]. A community-
based survey conducted in Kerala identified a 6.19% prevalence of
chronic bronchitis and a 13.5% prevalence among the individuals aged
above 35 years in Trivandrum district [23].
Based on the Global Initiative for Obstructive and Lung Diseases
(GOLD) guideline, tobacco smoking, indoor and outdoor air pollution,
occupational exposure, age, gender, and socioeconomic status are some
of the risk factors for COPD [2]. Evidence from numerous research studies conducted at the state and district level supports that low socioeconomic status, occupational exposure to environmental tobacco smoke,
exposure to air pollution (outdoor and indoor) are the major factors
significantly associated with COPD [13, 18–21]. Biomass fuels are also
considered a common cause of COPD in LMICs. Nearly 2 billion people in the world’s population are exposed to biomass fuel, in which
1 billion people are exposed to outdoor air pollution, and 1 billion are
either exposed to or are at risk of second-hand smoke [24]. Exposure to
biomass fuel in terms of animal dung, wood, and crops, is common in
developing countries like India, and nearly half of the world’s households use biomass fuel. As per the 2010 census, more than 65% of the
Indian population resides in rural areas. A significant population in
developing countries bears a great share of disease burden due to chronic
exposure to biomass fuel. Many of these activities are being practiced in
an area where effluent is released into the living area [25, 26].
Currently, there exist studies that provide evidence on state-wise estimates of COPD; however, there are no robust national-level prevalence
estimates currently available. Data on the prevalence of COPD at the
state level is available, but no review or meta-analysis has been conducted
in the recent past at the country level to generate evidence on the burden
of COPD among the population above 30 years in India. Also, there is a
growing burden of COPD, partly due to the aging of the population [7].
COPD also develops over a decade of exposure to inhaled particles [27],
which makes it crucial to estimate COPD prevalence among the Indian
population aged 30 years and above. Additionally, ascertaining the risk
factors for COPD would help guide projections of the disease burden at
the national level and assist decision-makers in planning for service delivery that rising COPD rates will develop.
The objectives of the present review are (i) to estimate the prevalence
of COPD among population above 30 years in India, (ii) to ascertain risk
factors associated with COPD among the Indian population, and (iii) to
compare the prevalence of COPD among population diagnosed through
spirometry and nonspirometry methods.
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Study design

METHODS

This systematic review and meta-analysis protocol were prepared based
on Preferred Reporting Items for Systematic Reviews and Meta-Analyses
[28] and Meta-analysis Of Observational Studies in Epidemiology guidelines [29]. The protocol was registered in the International Prospective
Register of Systematic Reviews (PROSPERO) [30]. The results will
inform the policymakers on the burden of disease along with the risk
factors and shed light on the comparison of COPD diagnosed through
the two methods.

Data source and search strategy
Medical Subject Headings (MeSH) and keywords will be identified
through the MeSH library [31] and in consultation with the subject
matter experts (technical experts for the clinical aspect of COPD and a
librarian for searching the articles). Searches will be carried by two
authors independently (they are both trained in evidence synthesis
methods) in PubMed, Cochrane, SCOPUS, Web of Science, CINAHL,
and ProQuest databases within a specified timeframe (2000 and 2020).
The rationale behind the search from 2000 to 2020 is the finding from
a meta-analysis, which reported that the search including articles from
past 20 years will not result in a loss of any pertinent studies [32]. The
language limit will be applied and only articles published in English
will be considered for inclusion. A comprehensive search strategy will
be designed to identify all relevant articles in India (Table 1). The
reference list of all included studies will be scanned for any relevant
literature.

Study selection: PICOS
Population
We will focus on peer-reviewed research articles based on Indian population aged 30 years and above. Studies whose target population is individuals with co-morbidities will also be excluded.

Intervention and comparison
No interventions and comparators are considered in this systematic
review as we are estimating the prevalence of COPD along with the associated risk factors.

Outcome
We will focus on the prevalence of COPD among population above 30
years in India and the risk factors associated with COPD.

Outcome measures
We will search for confirmed diagnosis of COPD using spirometry
where post bronchodilator forced expiratory volume (FEV1) to forced
vital capacity (FEV1/FVC) is <0.7 and through clinical diagnosis of
COPD.

Study design
Cross-sectional and cohort studies conducted among Indian population aged above 30 years reporting prevalence of COPD and (or) risk
factors for COPD will be included. Studies reporting prevalence of
other respiratory disorders such as asthma or studies investigating the
effectiveness of therapeutic or pharmacological interventions in
COPD will be excluded. Studies that are reviews, meta-analysis, commentaries, qualitative studies, and conference abstracts will also be
excluded.

SCREENING
All articles identified will be subjected to screening for inclusion or
exclusion against the eligibility criteria using Rayyan.qcri.org software
[33]. Title and abstract screening followed by full-text screening will be
done independently by two reviewers (PN, AM). Reasons for exclusion
will be recorded at the screening stage. Any disagreement between the
reviewers at any stage of screening will be arbitrated by a third independent reviewer to reach a consensus (MR). A PRISMA chart will be generated to illustrate this study selection process [28].
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DATA EXTRACTION AND QUALITY ASSESSMENT
Data will be extracted independently by two reviewers using the standardized, pre-tested data extraction form on Microsoft excel 2007. Any
disagreements will be resolved by discussion and consensus among the
authors. The data extraction form will be developed by the authors,
with technical expertise from senior reviewers, subject and clinical
experts, and statisticians. The form will be pilot tested on 5% of
included studies to ensure that it adequately facilitates the collection of
all necessary information required for an effective meta-analysis. Data
will be extracted under the following major domains: (i) study characteristics, (ii) methodological characteristics, (iii) study definitions, (iv) factors identified (e.g., disease risk factors like smoking status, previous
exposure of smoking, type of data, a measure of association calculated),
and (v) other important information such as the definition of exposure
and outcome, mechanisms for the ascertainment of exposure and outcome, and controlled confounders controlled. If the study setting
(urban, rural, or occupational) is not clearly defined by the authors then
it will be considered as a mixed setting. Statistical analysis will be performed using Stata (V-13.1) [34]. The prevalence of COPD will be independently evaluated from spirometric and nonspirometric sets of
studies as described by Adeloye et al. [35].

ASSESSING THE QUALITY OF REPORTING
Reporting quality of the studies will be assessed using the Strengthening
the Reporting of Observational Studies in Epidemiology (STROBE)
Statement [36]. The New Castle Ottawa Scale will be used, and the
appraisal outcome will be discussed using narrative synopsis [37].

PLAN FOR META-ANALYSIS
As there is an availability of data at the state level and a shortage of evidence on COPD disease burden at the national level, we propose conducting a quantitative evaluation for evidence generation through this
meta-analysis. A meta-analysis will be performed only if the studies are
homogeneous and provide appropriate data required for meta-analysis.
The random-effects model will be used for meta-analysis as the included
studies are mostly observational. Heterogeneity will be determined by
the χ2 statistic and I2 statistic. Heterogeneity will be considered for I2 >
50%. If heterogeneity is observed, then a random-effect model will be
used for meta-analysis. Results will be presented in the form of a forest
plot. Pooled estimate with 95% confidence interval, P value of χ2, and
value of I2statistic will be reported. Meta-analysis will be performed in
STATA 13.1 statistical package.

DISCUSSION
This systematic review and meta-analysis will report the variation of
COPD prevalence and incidence among the population aged 30 years
and above in India. The methodology used in this systematic review and
meta-analysis will ensure a robust knowledge synthesis of available data.
This review will generate evidence for relevant stakeholders and policymakers, thereby informing policy development and program priorities
for COPD in India for decision making.

DISSEMINATION
The results from the study will be disseminated to the relevant stakeholders through workshops, plain language summaries, and scientific
publications.
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