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Background: Respiratory disorders are important contributors to disease burden across the world. The aim is to assess 
the proportionate burden of types of respiratory diseases and their seasonal patterns in India we are performing a field 
study. The present report describes methodological aspects of a respiratory disease point prevalence survey from India. 
Methods: A total of 4108 chest physicians were invited. Acceptance was received from 420 sites. Chest physicians were 
classified according to location of practice one as medical college, district government hospital, private hospital, and 
private clinics. Qualifications of practicing chest physicians were postgraduate in chest medicine, including Doctorate of 
Medicine (68.4%), diploma in chest medicine (22.1%), and Postgraduate in Medicine (9.5%). The study questionnaire 
was designed to record demographic data, comorbidities, risk factors, and respiratory conditions based on ICD‑10. 
Results: A total of 366 sites provided baseline data, and the response rate of recruitment of the study sites was 8.9% 
in the baseline phase. However, government and private medical colleges, as well as government and private hospitals 
across India, were part of recruitment of respiratory patients for this survey. Conclusions: It is feasible to conduct a 
large multisite study to assess respiratory disease burden. Challenges include low response rate and logistic issues.
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INTRODUCTION

Respiratory disorders are important contributors to 
morbidity and mortality across the world. The global 
alliance against chronic respiratory disease of the WHO 
and forums of international respiratory societies emphasize 
that respiratory infections, including tuberculosis (TB), 
asthma, chronic obstructive pulmonary disease (COPD), 
occupational lung diseases, sleep apnea, and lung fibrosis 
constitute serious public health issues, especially in 
deprived locations of the world and require enhanced 
surveillance.[1-4] Comprehensive knowledge of patterns of 
these diseases, associated comorbidities, and risk factors 
can help in planning effective management strategies to 
reduce disease burden.

According to the latest global burden of disease (GBD) 
report of India, chronic respiratory diseases are the second 
leading cause of death and disability-adjusted life years 
in India.[5] However, GBD results are based on a small 
number of studies and have other limitations as to the 
interpretation of results.[6]

In a retrospective analysis of data from the Asia-Pacific 
Burden of Respiratory Diseases study, proportionate burden 
of allergic rhinitis, asthma, COPD, and rhinosinusitis 
varied greatly depending on the type of health-care 
practice.[7] Although the study included general and 
respiratory disease practitioners from India, it was limited 
to only four respiratory diseases and to select geographic 
regions of Asia.

About 50% of patients visiting primary care general 
practitioners, general physicians, and pediatricians in 
India do so for respiratory symptoms, as reported in the 
POSEIDON study.[8]

The main limitation of this study was the reporting of 
overlapping respiratory symptoms. This emphasizes the 
need for good quality field studies to estimate the true 
burden of respiratory disease in India.

In the present study, we aimed to examine the reasons for 
visit to a chest physician to assess the proportional point 
prevalence of respiratory diseases, associated comorbid 
conditions, and risk factors. We also aimed to assess the 
proportionate burden of different respiratory diseases 
in the different health-care settings. Herein, we report 
methodology from the Seasonal Waves of Respiratory 
Disorders (SWORD) survey conducted across India.

METHODS

Recruitment of sites
SWORD survey phase-1 was a cross-sectional, multicenter 
study of point prevalence of the respiratory diseases in 
India using the standard ICD-10 classification system for 
the diagnosis. The Indian Chest Society (ICS) initiated 

the project. ICS is an organization of chest physicians in 
India having membership of over 2500 members. Data 
of chest physicians from other sources such as members 
of the National College of Chest Physicians (NCCP) of 
India, the list of participants of the National Pulmonary 
Conference (2015) were also obtained. Finally, a list of 
4108 chest physicians representing all the states were 
compiled [Figure 1]. An invitation letter was sent to all 
of them requesting their participation in the survey. Two 
reminder letters on E-mail and two messages on cell 
phones were also sent. Initially, 420 chest physicians sent 
their consent for participation. All the agreeing participants 
were connected through a social media group to share 
information regarding different aspects of the survey. The 
individual site investigator was responsible for recruitment 
of the study patients from his or her respiratory clinic or 
hospital setting.

The first phase of the survey was conducted on fixed 
dates in 2nd week of August 2017. It excluded holidays, 
postholidays, social or religious festivals or political events 
to avoid postholiday surges in outpatient numbers.

Ethics committee approval and verbal informed consent 
were obtained at individual center by the respective 
investigators. The study was registered at the clinical 
trial registry of India (CTRI/2018/03/012469). E-mail and 
mobile alerts on social networking software were sent to 
the participating centers from national coordinating center 
before the beginning of the survey. Requisite pro forma and 
logistic support for the survey were then provided to the 
participating centers. The geographical map of distribution 
of participating centers corresponding to the site of practice 
of chest physicians of the country is shown in Figure 2.

Study pro forma
SWORD pro forma used for this study consisted 
of a questionnaire, designed rigorously at the 
National coordinating center by a coordinating 
team [Supplementary Figure 1].The initial part of the 
questionnaire contained information about the site 
and details about the investigator. The main body of 
questionnaire contained data capture sheet which was 
divided into two parts-A and B. Part A had demographic 
data on age, gender, and socioeconomic status (SES) along 
with an inquiry into the presence of risk factors. Part B 
had questions on medical history for comorbid conditions, 
list of symptoms, and respiratory diagnoses based on the 
ICD-10. The key respiratory symptoms included were type 
of cough, breathlessness, chest tightness, wheezing, pain 
in the throat, fever, and hemoptysis. The main respiratory 
diagnoses included physician diagnosed or the current 
diagnosis of COPD, asthma, upper respiratory tract 
infections, pneumonia, TB, pleural diseases, bronchiectasis, 
pulmonary aspergilloma, hypersensitivity pneumonitis, 
sarcoidosis, pneumoconiosis, pulmonary eosinophilia, 
other interstitial lung diseases, hyperventilation syndrome, 
sleep apnea, pulmonary embolism, and lung cancer.
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Patient selection
During the actual survey weeks, site investigators 
had to select all the adult patients having respiratory 
symptoms, >18 years of age, coming to their respiratory 
or general OPD. The patients were given a sequence 
number 0001 and onward. This number was treated 
with the top left corner of the prescription slip of the 
patient. No specific intervention or follow-up was done 
in this study. The participating patients were made 
aware of the respiratory diseases identified during 
the study. After filling up the data capture sheet, 
investigators wrote total number of OPD patients seen 
by all consultants on that day at the bottom of the 
last datasheet. Scanned sheets were sent to Asthma 
Bhawan (www.asthmabhawan.com) which was the 
national coordinating center. Workers from an Indian 
pharmaceutical company-Cipla Limited (www.cipla.
com) visited all the selected site investigators, extended 
the necessary support in conducting the study.

Role of the funding source
ICS provided limited funding for the project. National 
coordinating teams from the Asthma Bhawan, an 
autonomous academic research institute and Departments 
of Medicine and Pulmonary Medicine, SMS Medical 
College, Jaipur (India) contributed to the study design, 
development of the questionnaire, and provided online 
training and support to the selected chest physicians. The 
team contributed to the analyses, interpretation of data, 
and writing up of the manuscript. Workers from Cipla 
Ltd., provided logistic support and were not involved in 
the development of study design, analysis of data, and 
interpretation of the results. The corresponding author has 
full access to all the data and is responsible for the decision 
to submit the manuscript for publication.

RESULTS

Challenges
The first and foremost challenge was to collect data of 
all doctors running outpatient clinics for respiratory 
patients in India. Since there is no formal national 
list of registration, we tried to collect data from the 
membership list of leading chest societies such as ICS 
and NCCP. We also collected data from participants of 
a national respiratory conference as conferences are 
attended by doctors involved in active care of patients. 
Even a bigger challenge was motivation of respiratory 
physicians for participation in the study. Despite 
two reminders and two messages only 8.9% of them 
volunteered to participate in the study. However, it can 
be inferred that most of the respiratory specialty clinics 
of India were covered in the survey as the practitioners 
working in these clinics are members of either ICS or 
NCCP.

Another challenge was the training of such a large number 
of participants spread across the country. This was 

solved by making a social media group for dissemination 
of task-specific guidelines. Transportation of data was 
another challenge which was solved by sending scanned 
copy of study documents online.

Responses to pro forma
Each page allowed one to fill in data for a maximum of 
twenty patients. Every column represented details of one 
patient. Example of– how to fill or mark (√) the specific 
question was also given in the pro forma. For filling up 
part A of pro forma, the investigator was allowed to take 
help of a trained assistant. After examination and writing the 
prescription to a patient, the investigator filled the details 
in Part B of pro forma by himself. Based on an extensive 
review of literature, demographic factors and symptoms, 
respiratory diagnoses, comorbid illnesses, risk factors, and 
healthcare settings were covered comprehensively in the 
pro forma.

Each site investigator was provided task-specific training 
before survey by providing necessary information on social 
media group regarding filling up of pro forma and other 
aspects of the study. Frequently asked questions included 
for general information of site investigators are given as 
Supplementary Figure 2. Other specific individual queries 
received online were solved on media group before the start 
of survey. The questionnaire was initially pilot tested by 
15 randomly selected clinicians from two cities in India. 
Minor logistical issues identified during initial pilot survey 
were rectified. The questionnaire was found to be easy to 
fill and required not more than 5 min to record data of a 
patient.

The response rate for participation in the survey was 
8.9% in Phase-I and 366 sites provided baseline data. 
Among site investigators in Phase-I one of the survey, 
68.4% were postgraduate in chest medicine, 22.1% were 
diploma in chest medicine, and 9.5% were postgraduate in 
medicine. In this phase, there were 106 medical colleges, 

(Distribution of patients in different health-care settings)
Total number of pulmonologists invited

to participate in the study
(n = 4108)

Number of sites participated and
provided clean data in baseline phase

(366)
(n = 366, 8.9%)

Qualification of Principal Investigators:
Postgraduate in Chest Medicine (68.4%), Diploma in Chest

Medicine (22.1%),
Postgraduate in Medicine (9.5%)

Medical
Colleges

(106)

Government
District

Hospitals
(27)

Private
Hospitals

(108)

Private
Clinics
(125)

Figure 1: Study flow chart
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Figure 2: Geographic map of study sites distributed across states of India. The photograph shows concentration bar‑map of 366 study centers 
participating in the phase one survey for generating baseline data. The bars represent the location of cities where the survey took place

including private and government medical colleges, 27 
district government hosptals108 private hospitals, and 
125 private clinics.

Seasonal phases of the survey
There were four seasonal phases. The phases are shown 
in Table 1. The additional phase was conducted for Delhi 
during the surge of pollution in 2017.

DISCUSSION

There is a paucity of studies on respiratory epidemiology 
from India and no robust database on pattern of respiratory 
diseases exists. The GBD study represents morbidity data 
from National Family Health Surveys, National Sample 
Survey Organizations, Census of India, and Registrar 
General of India. These data from verbal autopsy are 
subject to various kinds of biases including, most 
importantly, the confounding bias due to incomplete 

observations.[6,9,10] Furthermore, these data are primarily 
collected for maternal and child health-care issues and 
do not address specific respiratory diseases.

We tried to cover all important aspects related to respiratory 
diagnoses and associated conditions and risk factors in the 
SWORD survey.

Respiratory symptoms and diagnoses
Studies have shown that females tend to present more 
frequently with wheezing and tend to show more bronchial 
hyperreactivity as compared to males.[11,12] According to the 
GBD study, there is a rising trend of asthma and COPD in 
India from 1990 to 2016 with an increase of 9% and 29% 
in crude prevalence rate, respectively for both diseases.[13] 
According to the Lancet commission report, presently the 
private sector is dealing with substantial burden of TB in 
India.[14] Therefore, both the sectors should be given equal 
emphasis while planning strategies against TB. In addition, 
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sociodemographic and cultural factors should also be taken 
into consideration for control of TB.[15]

Comorbid conditions
Comorbid conditions may have a significant impact on the 
natural history of respiratory diseases. Allergic diathesis 
was coexistent in a large proportion of our study population. 
As per the united airway disease hypothesis, allergic 
rhinitis is commonly found in asthma.[16,17] Similarly, 
urticaria and eczema are also commonly associated with 
asthma.[18] Similar observations have been reported in some 
other studies.[18,19] Hypertension, diabetes, and OSA are 
considered to be the major risk factors for cardiovascular 
disease, and all of them are frequently reported as male 
dominant conditions.[20,21]

Risk factors
Smoking is known to be associated with the development 
of COPD, lung cancer, idiopathic pulmonary fibrosis, 
asthma as well as TB.[22] It can also trigger aggravation of 
allergic diseases and it seems to affect allergic sensitization 
in a dose-dependent manner.[23]

The association of biomass fuel with the respiratory disease 
has been explored more vigorously over the last few decades. 
This is particularly relevant in developing countries 
where females routinely cook with biomass fuels.[24,25] In a 
questionnaire-based epidemiological survey, the INSEARCH 
study, both asthma and chronic bronchitis were found to 
be associated with advancing age, family history of asthma, 
use of a smoking product, household environmental 
tobacco smoke exposure, and use of cooking fuels.[26] In the 
BOLD study, COPD was strongly associated with male sex, 
advancing age, smoking, dusty job, occupational exposure 
to fumes, asthma as well as history of TB.[27]

Other risk factors in relation to respiratory diseases have 
scarcely been studied and their role needs to be explored 
further. In a study from metropolitan Boston area, low 
SES in women was associated with specific allergen 
sensitization and indoor inhalant allergens were associated 
with increased risk of asthma.[28] Studies have shown that 
lower SES is also associated with frequent hospitalization 
and poor asthma control.[29,30] In fact, the factors leading to 
socioeconomic health disparity are usually complex and to 
plan corrective measures for this disparity, individual as 
well as health system-related factors need be understood.[31]

Health‑care settings
A pragmatic approach to the prioritization of allocation 
of funds to health-related issues is extremely important, 
especially in countries where there is scarcity of available 
resources. As stated above, the private sector has emerged 
as a leading provider of healthcare in India.

Strength and limitations
The present study adds importantly to the field of respiratory 
healthcare. It provides knowledge of the actual burden 
and patterns of respiratory disease in patients visiting 
practitioners working in different health-care settings in 
India. Diagnosis of respiratory diseases was based on direct 
assessment by respiratory practitioners thus eliminating 
information bias arising out of people responding to 
unfamiliar scientific expressions about their illness in 
epidemiological surveys. Importantly, this is the only large 
scale study of its kind in field of respiratory research in India.

However, because of the inherent nature of reporting in 
healthcare settings, bias due diagnostic misclassification 
could not be excluded. Effect of different practice patterns 
on overall population and certain societal behaviors 
of population preferentially reaching out to particular 
healthcare or practitioner could also not be excluded. 
The response rate of respiratory physicians for volunteer 
participation in our study was quite low. This is perhaps 
due to gap between respiratory practice and aptitude 
towards research in India.

CONCLUSIONS

For comprehensive planning of healthcare-related issues, 
a different type of data needs to be considered. Despite 
all challenges, with help of technologies, substantial data 
can be collected in developing countries like India. The 
information that would emerge out of the present study 
may serve as an important supplement to contemporary 
research in the field of respiratory epidemiology and a 
guide to further multicentre studies globally.
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